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Executive summary 

Roads and Maritime Services (Roads and Maritime) propose to construct a new bridge over the 

Barrington River on Thunderbolts Way (the proposal). The proposal site is located about 500 m 

west of Barrington in the Hunter Region of New South Wales (NSW).  

 Construction of a new concrete super-T girder bridge over the Barrington River, about 

108 m long, 14.43 m wide and incorporating a 2.8 m-wide path for pedestrians. However, it 

is noted away from the bridge there is no formal provision for cyclists 

 Property acquisition: 

– Total acquisition of Lot 1 of DP 543699 and removal of existing building 

– Partial acquisition of Lot 782 of DP 859185, Lot 3 of DP 286177 and Lot 120 of DP 

1060829 

 Alterations to the alignment of the road approaches of Thunderbolts Way to the east and 

west to link with the new bridge 

 Provision of temporary road widening to suit staging arrangements at the interface with the 

existing Thunderbolts Way 

 Construction of a temporary in-stream rock platform in the Barrington River for bridge 

construction 

 Works undertaken in accordance with Bat Management Plan 

 Utility adjustments, including powerlines and provision of temporary water supply to 

Barrington Reserve 

 Clearing of vegetation 

 Earthworks 

 Landscaping 

 Decommissioning and rehabilitation of disturbed areas 

Background monitoring 

Sensitive receptors and land uses potentially affected from noise and vibration impacts 

associated with the proposal were identified. Noise monitoring was undertaken at 

two representative receptor locations to the proposal site to determine existing background and 

road traffic noise levels. Noise and vibration criteria were established for the surrounding 

sensitive receptors and land uses. 

Construction noise 

Noise levels generated due to construction activities are predicted to exceed noise management 

levels for all scenarios. However, in all cases, the predicted levels are below the “highly noise 

affected” level of 75 dB(A). Standard noise mitigation measures would be implemented which 

would reduce predicted impacts at sensitive receptor locations.  

The exceedances are a function of the nature of the proposed construction activities and the 

proximity of the nearest sensitive receptors and are not necessarily the result of construction 

activities that are uncharacteristically noisy in their own right. Proposed noise mitigation and 

management recommendations have been provided in this report. 
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The predicted construction road traffic noise levels shows that the relative increase is below 

2 dB(A) at the worst affected receptors. Since, road traffic noise during construction is within 

2 dB(A) of current levels then the objectives of the Road Noise Policy are met and no specific 

mitigation measures are required. 

Construction vibration 

Potential vibration levels caused by construction activities have been assessed with 

consideration to structural damage and human comfort criteria. Given the separation distance 

and short-term nature of vibration inducing activities to the nearest receptor dwelling, 

construction vibration is not likely to occur at levels that have the potential to cause cosmetic 

damage or human comfort during construction. 

Operational road traffic noise 

The proposed works are classified as minor works, these works are not considered redeveloped 

or new as they are not intended to increase the traffic carrying capacity of the overall road or 

accommodate a significant increase in heavy vehicle traffic and larger trucks. The Roads and 

Maritime’s Noise Criteria Guideline applies existing road criteria where the minor works increase 

noise levels by more than 2 dB(A) relative to the existing noise levels at the worst affected 

receptor. The predicted operational road traffic noise levels shows that the relative increase is 

below 2 dB(A).
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Glossary 

Term Description 

dB Decibel, which is 10 times the logarithm (base 10) of the ratio of a 
given sound pressure to a reference pressure; used as a unit of 
sound. 

dB(A) Unit used to measure ‘A-weighted’ sound pressure levels. 

CNML Construction Noise Management Level 

CNVMP Construction Noise and Vibration Management Plan 

DECC Department of Environment and Climate Change (NSW Government), 
later known as the Department of Environment Climate Change and 
Water, and now known as the Office of Environment and Heritage 
(OEH). 

Groundborne 
vibration   

Groundborne vibration is vibration transmitted from source to receptor 
via the medium of the ground. 

ICNG Interim Construction Noise Guideline. 

LA90 (Time) The A-weighted sound pressure level that is exceeded for 90% of the 
time over which a given sound is measured. This is considered to 
represent the background noise e.g. LA90(15 min). 

LAeq (Time) Equivalent sound pressure level: the steady sound level that, over a 
specified period of time, would produce the same energy equivalence 
as the fluctuating sound level actually occurring. 

Mitigation Reduction in severity. 

Rating Background 
Level (RBL) 

The overall single-figure background level representing each 
assessment period (day/evening/night) over the whole monitoring 
period. This is the level used for assessment purposes. 

Receptor A noise modelling term used to describe a map reference point where 
noise is predicted. A sensitive receptor would be a home, work place, 
church, school or other place where people spend time. 

rms or Vrms Root Mean Square (velocity). 

Short-term vibration Vibration that occurs so infrequently that it does not cause structural 
fatigue nor does it produce resonance in the structure.  

Tonality Noise containing a prominent frequency or frequencies characterised 
by definite pitch. 

Vibration The variation of the magnitude of a quantity which is descriptive of the 
motion or position of a mechanical system, when the magnitude is 
alternately greater and smaller than some average value or reference. 

Vibration can be measured in terms of its displacement, velocity or 
acceleration. The common units for velocity are millimetres per second 
(mm/s).  

VDV Vibration Dose Value – As defined in BS6472 – 1992, VDV is given by 
the fourth root of the integral of the fourth power of the frequency 
weighted acceleration.  

PPV Current practices for assessments of the risk of structural damage to 
buildings use measurements of Peak Particle Velocity (PPV). PPV is 
the maximum instantaneous velocity of a particle at a point during a 
given time interval. The resultant PPV is the vector sum of the three 
orthogonal component particle velocities.  
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1. Introduction 

1.1 Purpose of this report 

Roads and Maritime Services (Roads and Maritime) has engaged GHD Pty Ltd (GHD) to 

prepare an operational and construction noise and vibration impact assessment for the 

proposed construction of a new bridge over the Barrington River on Thunderbolts Way (the 

proposal). The proposal site is located about 500 m west of Barrington in the Hunter Region of 

New South Wales (NSW).  

1.2 Scope and limitations 

The scope of work for this noise and vibration assessment involved the following tasks: 

 An initial desktop review was undertaken to identify noise sensitive receptors from aerial 

photography. 

 Long term unattended noise monitoring was undertaken during September 2016 at two (2) 

nearby locations to the site that were considered representative of existing ambient noise 

levels for receptors adjacent to the proposed works. 

 Noise and vibration impacts were assessed with consideration to the following publications: 

– Department of Environment & Climate Change NSW (DECC) Interim Construction 

Noise Guideline (ICNG) (2009). 

– Environment Protection Authority (EPA) NSW Industrial Noise Policy (INP) (2000). 

– Department of Environment Climate Change & Water NSW (DECCW) NSW Road 

Noise Policy (RNP) (2011). 

– Department of Environment and Conservation NSW (DEC) Assessing Vibration: A 

Technical Guideline (2006). 

– Roads and Maritime’s Construction Noise and Vibration Guideline (CVNG) (April 

2016). 

– Roads and Maritime’s Noise Criteria Guideline (2015). 

 A list of likely construction activities and machinery were determined. Representative sound 

power levels and vibration levels for the selected equipment were obtained from Roads and 

Maritime’s CVNG, AS2436 – 2010 Guide to noise and vibration control on construction, 

demolition and maintenance sites and British Standard BS5228-1:2009+A1:2014 Code of 

practice for noise and vibration control on construction and open sites. 

 Typical noise impacts from the proposed construction activities were predicted with 

consideration to the ICNG (DECC, 2009) and the Roads and Maritime’s Construction Noise 

Estimator Tool. 

 An assessment of road traffic noise impacts due to increased vehicle movements during 

construction activities was undertaken. 
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 Comments have been provided regarding predicted construction noise levels along with 

recommendations for reasonable and feasible noise mitigation measures, where required.  

 A desktop assessment was conducted to determine the potential vibration impacts 

associated with construction activities. 

 An assessment of operational road noise impacts due to the minor works has been 

included in this assessment. 

1.3 Limitations 

This report: has been prepared by GHD for Roads and Maritime Services and may only be used 

and relied on by Roads and Maritime Services for the purpose agreed between GHD and Roads 

and Maritime Services as set out in section 1.2 of this report. 

GHD otherwise disclaims responsibility to any person other than Roads and Maritime Services 

arising in connection with this report. GHD also excludes implied warranties and conditions, to 

the extent legally permissible. 

The services undertaken by GHD in connection with preparing this report were limited to those 

specifically detailed in the report and are subject to the scope limitations set out in the report.  

The opinions, conclusions and any recommendations in this report are based on conditions 

encountered and information reviewed at the date of preparation of the report.  GHD has no 

responsibility or obligation to update this report to account for events or changes occurring 

subsequent to the date that the report was prepared. 

The findings of this report represent the findings apparent at the date and time of the 

assessment. It is the nature of environmental assessments that all variations in environmental 

conditions cannot be accessed and all uncertainty concerning the conditions of the ambient 

noise environment cannot be eliminated. Professional judgement must be exercised in the 

investigation and interpretation of observations. 

Site conditions (including the presence of insect noise or other noise sources) may change after 

the date of this Report. GHD does not accept responsibility arising from, or in connection with, 

any change to the site conditions. GHD is also not responsible for updating this report if the site 

conditions change. 
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2. Proposal description 

2.1 Overview 

Roads and Maritime propose to replace the existing bridge over the Barrington River at 

Barrington (Barrington Bridge) on Thunderbolts Way (the proposal). Barrington Bridge is located 

approximately 500 m west of Barrington in the Hunter Region of NSW (refer to Figure 2-1).  

The proposal would include construction of a new bridge and about 500 m of approach 

roadworks east and west of Barrington River to improve road safety.  

The proposal is expected to commence in December 2018 and take about 12 months to 

complete, weather permitting. The proposal has a capital investment value of about $18 million, 

and would be funded by the NSW Government under the Bridges for the Bush initiative. 

The proposal would be carried out adjacent to the existing Barrington Bridge, which is a five 

span standard Allan truss bridge. The existing bridge would be closed to traffic following 

completion of the new bridge. It is proposed to remove the existing bridge once the new bridge 

is operational.  

Construction of the new bridge and removal of the existing bridge are independent of each other 

as the new bridge can be constructed and operated without the need to remove the existing 

bridge. The two proposals are therefore being separately assessed. This also allows completion 

of the new bridge without delay because the separate proposal to remove the existing bridge 

requires more detailed consideration of potential impacts on the threatened Southern Myotis 

(Myotis macropus). The new bridge would also include bat habitat within its structure which may 

facilitate relocation of microbats from the existing bridge if it is removed. The proposal subject of 

this REF would not result in a significant impact on the Southern Myotis (Myotis macropus) 

(refer to Section 6.1 of the REF).   

The activities are therefore being assessed separately under the Environmental Planning and 

Assessment Act 1979 (EP&A Act) as they are independent of and are not reliant on each other. 

Separate impact assessment of the proposal to remove the existing bridge is required before a 

decision is made about whether or not that proposal may proceed. 

The proposal design is shown in Figure 2-2, and includes: 

Construction of a new concrete super-T girder bridge over the Barrington River, about 108 m 

long, 14.43 m wide and incorporating a 2.8 m-wide path for pedestrians. However, it is noted 

away from the bridge there is no formal provision for cyclists. 

 Property acquisition: 

– Total acquisition of Lot 1 of DP 543699 and removal of existing building 

– Partial acquisition of Lot 782 of DP 859185, Lot 3 of DP 286177 and Lot 120 of DP 

1060829 

 Alterations to the alignment of the road approaches of Thunderbolts Way to the east and 

west to link with the new bridge 

 Provision of temporary road widening to suit staging arrangements at the interface with the 

existing Thunderbolts Way 

 Construction of a temporary in-stream rock platform in the Barrington River for bridge 

construction 

 Works undertaken in accordance with the Bat Management Plan 
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 Utility adjustments, including powerlines and provision of temporary water supply to 

Barrington Reserve 

 Clearing of vegetation 

 Earthworks 

 Landscaping 

 Decommissioning and rehabilitation of disturbed areas 

The proposal requires a work compound/temporary stockpile area to be located on the eastern 

and western approaches of the bridge. Due to the weight limitations on the existing Barrington 

Bridge, delivery of construction materials by heavy vehicles would be to the eastern compound 

only (refer to Figure 2-2). In addition, an off-site emergency temporary storage area is proposed 

in an existing disturbed location at Gloucester, to allow for emergency storage of materials 

stored to the east of the river that is above the flood-affected zone.(refer to Figure 2-3). 

2.1.1 Plant and equipment 

The following machinery and equipment would be used in the proposal: 

 Trucks (for equipment and material transportation) 

 Cranes (small and large) 

 Excavators 

 Graders 

 Rollers 

 Drilling rigs 

 Piling rigs 

 Compressors 

 Hand tools (motorised and pneumatic) 

 Chain saws 

 Generators 

 Oxy torches and welders 

 Elevated work platforms 

 Shoring 

 Scaffolding 

 Bitumen spray and ancillary equipment 

 Asphaltic concrete paver 

 Concrete agitators 

 Light vehicles for construction staff 

2.1.2 Construction hours and duration 

The proposal is expected to commence in December 2018 and take about 12 months to 

complete, weather permitting. About 35 full time equivalent construction and site management 

personnel would be required on site each day during construction. 
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Works for the proposal would generally be undertaken during recommended standard hours, as 

outlined in the ICNG (DECC, 2009), which are: 

 Monday to Friday: 7.00 am to 6.00 pm 

 Saturday: 8.00 am to 1.00 pm 

 Sundays and public holidays: no work 

However, work is likely to be required outside of standard construction hours. All proposed work 

outside of standard construction hours would be in accordance with the Roads and Maritime’s 

(2016) Construction Noise and Vibration Guideline (CNVG). This would include notifying the 

local community in advance of any work planned to be undertaken outside of standard 

construction hours.
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3. Sensitive receptors 

Table 3-1 provides the identified nearest potential affected sensitive receptors and land uses to 

the proposal. Furthermore, the sensitive receptor locations are displayed in Figure 3-1. 

Table 3-1 Sensitive receptors 

Receptor 
ID 

Location Location (m, MGA56) Distance to construction 
boundary (m) Easting Northing 

R1 61 Barrington West Road 
(residential) 

396063 6461947 82 

R2 Barrington West Road 
(residential) 

395935 6461939 153 

R3 Barrington Reserve 
(passive recreational area) 

396092 6462158 18 

R4 Scone Road (residential) 395571 6462348 530 

R5 Thunderbolts Way 
(residential) 

396039 6462556 482 

R6 Thunderbolts Way 
(residential) 

396976 6462004 374 

R7 Thunderbolts Way 
(residential) 

396929 6461816 377 
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4. Existing acoustic environment 

4.1 General methodology 

An ambient noise survey was conducted to characterise and quantify the existing acoustical 

environment in the area surrounding the proposal. A combination of unattended and operator 

attended noise monitoring was undertaken at two (2) locations (M1 and M2) surrounding the 

proposal considered representative of the most sensitive receptors. The noise monitoring 

locations are shown in Figure 4-1. 

All acoustic instrumentation employed throughout the monitoring programme has been 

designed to comply with the requirements of AS IEC 61672 (parts 1 and 2) 2004 

“Electroacoustics - Sound Level Meters” and carries current NATA or manufacturer calibration 

certificates.  

Instrument calibration checks were performed on the noise monitoring equipment using a sound 

level calibrator (Bruel & Kjaer 4231 s/n 2542101) with a sound pressure level of 94 dB(A) at 

1 kHz. At completion of the measurements, the meter’s calibration was re-checked to ensure 

the sensitivity of the noise monitoring equipment had not varied. The noise logger and sound 

level meters were found to be within the acceptable tolerance of ± 0.5 dB(A). 

4.2 Unattended noise monitoring 

Unattended background noise monitoring was undertaken with consideration to AS 1055 – 1997 

Acoustics – Description and Measurement of Environmental Noise and the INP (EPA 2000). 

The unattended noise monitoring was conducted from Monday, 12 September to Wednesday, 

21 September 2016 at the unattended monitoring locations as shown in Figure 4-1. The 

purpose of the monitoring was to determine background noise levels for the noise assessment. 

The noise logger was located in an area that was considered representative of the local 

background and ambient noise levels. The monitoring location was also chosen as a safe and 

secure place for staff and unattended equipment, minimising the risk of theft, vandalism, or 

damage by natural causes. Property access permission was also a factor that contributed to the 

final selection of the location. 

The noise monitoring location and equipment details are summarised in Table 4-1. The 

instrument was programmed to accumulate 1 second interval and 15-minute summary 

environmental noise data continuously for the entire monitoring period. 

The data collected by the loggers was downloaded and analysed, and any invalid data 

removed. Invalid data generally refers to periods of time where average wind speeds at ground 

level were greater than 5 m/s, or when rainfall occurred. Meteorological data for the monitoring 

period was sourced from the nearest Bureau of Meteorology weather station to the site, Taree 

Airport station number 060141 (approximately 58 km to the east from the proposal).   
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Table 4-1 Noise monitoring location and equipment details 

Location Measurement 
period 

Equipment 
details 

Equipment 
settings 

Photo 

M1 – 61 
Barrington 
West, 
Barrington 

11:30 
12/09/2016 to 
10:15 
21/09/2016 

SVAN 955 

Serial 
number 
27623 

A-weighted 

Fast time 
response 

 

M2 - 
Western 
Bank 
property 
Thunderbolts 
Way, 
Barrington 

12:45 
12/09/2016 to 
10:30 
21/09/2016 

SVAN 955 

Serial 
number 
27624 

A-weighted 

Fast time 
response 

 

4.2.1 Summary of unattended noise monitoring results 

Rating background levels and ambient noise levels recorded are summarised in Table 4-2 and 

Table 4-3. Furthermore, a summary of the traffic noise levels recorded at monitoring location M1 

are contained within Table 4-4. Daily noise level charts for the entire monitoring period are 

presented in Appendix A. A detailed description of the acoustic terms can be found in the 

glossary at the start of this report. 

Observations and measured noise data indicate that ambient and background noise levels are 

typical of a rural area influenced by local road noise. 

Table 4-2 Summary of noise monitoring results – M1, dB(A) 

Date Rating background level 

90th percentile LA90(15min) 

Ambient noise levels, 
LAeq(period) 

Day1 Evening1 Night1 Day1 Evening1 Night1 

Monday-12-Sep-16 352 34 27 522 43 42 

Tuesday-13-Sep-16 322 40 312 542 48 462 

Wednesday-14-Sep-16 35 40 31 49 47 42 

Thursday-15-Sep-16 37 35 272 53 45 412 

Friday-16-Sep-16 342 33 29 482 46 43 

Saturday-17-Sep-16 362 32 27 502 59 48 

Sunday-18-Sep-16 35 332 282 47 432 442 

Monday-19-Sep-16 342 33 29 492 43 43 

Tuesday-20-Sep-16 32 31 28 54 49 41 

Wednesday-21-Sep-16 362 - - 482 - - 

RBL and Leq Overall 35 33 28 51 51 44 

Note 1: Daytime 7.00 am to 6.00 pm, Evening 6.00 pm to 10.00 pm, Night-time 10.00 pm to 7.00 am; On Sundays 
and Public Holidays, Daytime 8.00 am to 6.00 pm, Evening 6.00 pm to 10.00 pm, Night-time 10.00 pm to 8.00 am.  

Note 2:  Periods where invalid data has been excluded due to adverse weather. 
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Table 4-3 Summary of noise monitoring results – M2, dB(A) 

Date Rating background level 

90th percentile LA90(15min) 

Ambient noise levels, 
LAeq(period) 

Day1 Evening1 Night1 Day1 Evening1 Night1 

Monday-12-Sep-16 302 29 25 502 46 41 

Tuesday-13-Sep-16 292 41 312 492 52 452 

Wednesday-14-Sep-16 31 44 30 50 56 46 

Thursday-15-Sep-16 33 34 262 54 51 462 

Friday-16-Sep-16 322 32 27 482 46 43 

Saturday-17-Sep-16 282 28 24 512 42 47 

Sunday-18-Sep-16 27 302 272 51 442 452 

Monday-19-Sep-16 322 29 27 472 42 46 

Tuesday-20-Sep-16 27 26 24 51 39 43 

Wednesday-21-Sep-16 292   502   

RBL and Leq Overall 29 30 27 51 50 45 

Note 1: Daytime 7.00 am to 6.00 pm, Evening 6.00 pm to 10.00 pm, Night-time 10.00 pm to 7.00 am; On Sundays 
and Public Holidays, Daytime 8.00 am to 6.00 pm, Evening 6.00 pm to 10.00 pm, Night-time 10.00 pm to 8.00 am.  

Note 2:  Periods where invalid data has been excluded due to adverse weather. 

All noise levels reported in Table 4-2 and Table 4-3 are from free field measurements. 

Table 4-4 Unattended road traffic noise monitoring results summary 

Location Road Traffic Noise Level (dB(A) re 20 µPa) 

LAeq(15 
hour) day 

LAeq(1 
hour)1 day 

LAeq(9 hour) 
night 

LAeq(1hour)1 
night 

LAeq(24 
hour) 

M1 53 53 47 49 52 

Note 1:  The LAeq(1hour) descriptor is the noisiest 1 hour of the relevant period; day (7.00 am to 10.00 pm) or night 
(10.00 pm to 7.00 am).  

All noise levels reported in Table 4-4 are façade corrected noise levels where 2.5 dB has been 

added to free-field logged noise levels. 

4.2.2 Operator attended noise monitoring 

In addition to the unattended noise monitoring, operator attended noise measurements were 

conducted during the day period at the unattended noise monitoring locations M1 and M2 (refer 

to Figure 4-1). The purpose of these surveys were to identify noise sources typical of the area 

and to qualify the unattended noise logging results. 

Operator attended noise measurements were conducted during the day period on Monday 12 

September 2016 using a B&K 2250 integrating sound level meters (S/N 2506887). The operator 

attended noise survey consisted of 1 x 15 minute measurement at M1 and M2 monitoring 

locations. 

The results of the operator attended noise measurements are given in Table 4-5. Ambient noise 

levels given in Table 4-5 include all noise sources such as traffic, insects, birds, and any other 

industrial operations. 

The tables provide the following information: 

 Monitoring location 

 Date and start time 

 Wind velocity (m/s) and Temperature (ºC) at the measurement location 

 Typical maximum (LAmax) and contributed noise levels 
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Table 4-5 Operator attended noise survey results 

Location Date/Start 

time/Period/ 

Weather 

Primary Noise Descriptor dB(A) re 

20 µPa) 

Description of Noise 

Emission, Typical SEL 

(dB(A)) 
LAmax LA1 LA10 LA90 Laeq 

M1   Date: 12/09/2016 
Time: 10:57 to 
11:12 
Period: Day 
Wind: Calm 
Temperature: 22 oC 

66 60 49 35 47 Road Traffic Noise 
(Thunderbolts Way) 42 to 
66 

Birds 41 – 45 

Dog Barking 48 

M2 Date: 12/09/2016 
Time: 12:10 to 
12:25 
Period: Day 
Wind: Calm 
Temperature: 
24.5 oC 

60 51 42 30 40 Road Traffic Noise 
(Thunderbolts Way) 33 to 
54 

Birds 40 - 60 

Results of operator attended noise surveys indicate that natural noise sources and road traffic 

are the main contributors to the ambient noise environment during the daytime period at logger 

locations M1 and M2.    
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5. Noise and vibration assessment 

criteria 

The noise and vibration criteria used to assess the potential impacts of the proposal are 

discussed in the following sections. While the following sections present general noise and 

vibration criteria, proposal specific criteria that are based on the existing noise environment are 

presented in Section 6. 

5.1 Construction noise 

5.1.1 Recommended standard construction hours 

The ICNG (DECC 2009) provides guidance for the assessment of construction noise. It 

establishes noise management levels according to the hours in which construction may take 

place. The ICNG recommended standard hours for construction are: 

 Monday to Friday: 7.00 am to 6.00 pm 

 Saturday: 8.00 am to 1.00 pm 

 No work on Sundays or public holidays 

The ICNG (DECC 2009) acknowledges that the following activities could be undertaken outside 

the recommended standard construction hours, assuming all feasible and reasonable mitigation 

measures are implemented to minimise the impacts to any surrounding sensitive land uses:  

 The delivery of oversized plant or structures that police or other authorities determine 

require special arrangements to transport along public roads 

 Emergency work to avoid the loss of life or damage to property, or to prevent environmental 

harm 

 Maintenance and repair of public infrastructure where disruption to essential services 

and/or considerations of worker safety do not allow work within standard hours 

 Public infrastructure works that shorten the length of the proposal and are supported by the 

affected community 

 Works where a proponent demonstrates and justifies a need to operate outside the 

recommended standard construction hours 

 Works which maintain noise levels at receptors to below the noise management levels 

outside of the recommended standard construction hours 

 Outside of standard construction hours is also addressed by the ICNG with a strong 

justification required and a lower noise management level compared with standard hours 

5.1.2 Construction noise management levels 

The ICNG states that the potential for construction noise impacts can be assessed by 

comparing the predicted noise at the assessment locations with the noise management levels 

provided by the ICNG. Construction is considered to have the potential to cause a noise impact 

if the predicted noise exceeds the noise management levels. 

Table 5-1 details the ICNG (DECC 2009) construction noise management levels for residential 

receptors for works during standard construction hours and outside of standard hours.   
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Table 5-1 Construction noise management level at residential receptors 

Time of day Management 
level 

Application 

During standard 
construction 
hours 

Noise affected 

RBL + 10 dB(A) 

The noise affected level represents the point above 
which there may be some community reaction to noise 
and: 

 Where the predicted or measured LAeq(15-min) is 
greater than the noise affected level, the proponent 
should apply all feasible and reasonable work 
practices to meet the noise affected level. 

 The proponent should also inform all potentially 
affected residents of the nature of the works to be 
carried out, the expected noise levels and duration 
as well as contact details. 

Highly noise 
affected 

75 dB(A) 

The highly noise affected level represents the point 
above which there may be strong community reaction to 
noise. Where noise is above this level, the relevant 
authority may require respite periods by restricting the 
hours that very noisy activities can occur, taking into 
account:  

 Times identified by the community when they are 
less sensitive to noise (such as before and after 
school for works near schools, or mid- morning or 
mid-afternoon for works near residences). 

 If the community is prepared to accept a longer 
period of construction in exchange for restrictions 
on construction times. 

Outside 
recommended 
standard 
construction 
hours 

Noise affected 

RBL + 5 dB(A) 

A strong justification would typically be required for 
works outside the recommended standard hours and: 

 The proponent should apply all feasible and 
reasonable work practices to meet the noise 
affected level. 

 Where all feasible and reasonable work practices 
have been applied and noise is more than 5 dB(A) 
above the noise affected level, the proponent 
should negotiate with the community. 

Source: DECC 2009 

Table 5-2 details the construction noise management levels for non-residential land uses. No 

separate criteria for out of hours construction works is provided for non-residential sensitive 

receptors as it is assumed that the buildings would not be in use during the evening and night 

time.   
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Table 5-2 Construction noise management level at non-residential sensitive 

land uses 

Land use Management level, LAeq (15-min) 
(applies when properties are in use 
or occupied) 

Classrooms at schools and other educational 
institutions 

Internal noise level – 45 dB(A) 

Hospital wards and operating theatres Internal noise level – 45 dB(A) 

Places of worship Internal noise level – 45 dB(A) 

Active recreation areas (characterised by sporting 
activities and activities which generate their own noise 
or focus for participants, making them less sensitive to 
external noise intrusion) 

External noise level – 65 dB(A) 

Passive recreation areas (characterised by 
contemplative activities that generate little noise and 
where benefits are compromised by external noise 
intrusion, for example, reading, meditation) 

External noise level – 60 dB(A) 

Industrial premises External noise level – 75 dB(A) 

Commercial premises External noise level – 70 dB(A) 

Source: DECC 2009 

Noise sensitive non-residential receptors including educational, medical and places of worship 

are located within the study area. Internal criteria of 45 dB(A) LAeq(15-min) apply for these receptor 

types. However, as the building envelopes of these receptors is not known, an external to 

internal correction of 10 dB for standard construction with windows open has been adopted to 

provides an external construction noise criterion of 55 dB(A) LAeq(15-min).  

5.1.3 Sleep disturbance  

The ICNG (DECC 2009) states that where construction works are planned to extend over more 

than two consecutive nights, assessment of the maximum noise levels and the extent and 

number of times the maximum noise level exceeds the rating background levels should be 

undertaken.  

The Industrial Noise Policy Application Notes (EPA 2010) recommends that where the LA1(1-min) or 

LAmax exceeds the LA90(15-min) by more than 15 dB(A) outside the bedroom window, a more 

detailed analysis is required. 

The ICNG (DECC 2009) also refers to the Environmental Criteria for Road Traffic Noise (EPA, 

1999) for more guidance on sleep disturbance from maximum noise level events; however, this 

guideline has since been superseded by the Road Noise Policy (RNP) (DECCW 2011). Both 

guidelines discuss research into the effects of maximum noise level events on sleep disturbance 

and conclude that the LAmax or LA1(1-min) should not exceed the ambient LA90(15-min) noise level by 

more than 15 dB(A). This guideline takes into account the emergence of noise events, but does 

not directly limit the number of such events or their highest level, which are also found to affect 

sleep disturbance. 

The RNP (DECCW 2011) provides further guidance as follows: 

 Maximum internal noise levels below 50–55 dB(A) are unlikely to cause awakening 

reactions. 

 One or two noise events per night with maximum internal noise levels of 65 to 70 dB(A) are 

not likely to significantly affect health and wellbeing. 
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It is generally accepted that internal noise levels in a dwelling, with the windows open, are 

10 dB(A) lower than external noise levels. Based on a worst case minimum attenuation, with 

windows open, of 10 dB(A), the first conclusion above suggests that short term external noises 

of 60 dB(A) to 65 dB(A) are unlikely to cause awakening reactions. The second conclusion 

suggests that one or two noise events per night with maximum external noise levels of 75 dB(A) 

to 80 dB(A) are not likely to affect health and wellbeing significantly. 

Accordingly, the background level plus 15 dB(A) has been applied as the criteria for sleep 

disturbance in this assessment with an upper limit of 65 dB(A).  

5.1.4 Construction traffic noise  

The RNP (DECCW 2011) provides traffic noise target levels for residential receptors in the 

vicinity of existing roads (see Table 5-3). These levels are applied to construction works to 

identify potential construction traffic impacts and the subsequent need for reasonable and 

feasible mitigation measures.  

The Application Notes for the RNP state that ‘for existing residences and other sensitive land 

uses affected by additional traffic on existing roads generated by land use developments, any 

increase in the total traffic noise level as a result of the development should be limited to 2 dB 

above that of the noise level without the development. This limit applies wherever the noise 

level without the development is within 2 dB of, or exceeds, the relevant day or night noise 

assessment criterion.’ 

If road traffic noise during proposal construction is within 2 dB(A) of current levels then the 

objectives of the RNP (DECCW 2011) are met and no specific mitigation measures are 

required.  

Table 5-3 Construction traffic noise criteria, LAeq(period), dB(A) 

Type of development Day  
7.00 am to 10.00 pm 

Night 
10.00 pm to 7.00 am 

Existing residence affected by additional 
traffic on arterial roads generated by land 
use developments 

60 LAeq(15-hr) 55 LAeq(9-hr) 

Existing residence affected by additional 
traffic on local roads generated by land use 
developments 

55 LAeq(1-hr) 50 LAeq(1-hr) 

School classrooms Internal noise level 

40 LAeq(1-hr) dB(A) 

(When in use) 

- 

Places of worship Internal noise level 

40 LAeq(1-hr) dB(A) 

(when in use) 

Internal noise level 

40 LAeq(1-hr) dB(A) 

(when in use) 

Open space (active use) External noise level 

60 LAeq(15-hr) dB(A) 

(when in use) 

- 

Open space (passive use) External noise level 

55 LAeq(15-hr) dB(A) 

(when in use) 

- 

Source: DECCW 2011 
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5.2 Construction vibration 

This assessment has been undertaken using the safety buffer distances adopted from the 

Roads and Maritime’s CNVG, the following sections provided additional vibration level 

management if relevant structures are identified at the site at a later stage. 

5.2.1 Human comfort  

Vibration has been assessed based on the criteria provided in AVTG (DEC 2006). British 

Standard (BS) 6472 – 1992, Guide to Evaluation of Human Exposure to Vibration in Buildings (1 

Hz to 80 Hz) is recognised by the AVTG (DEC 2006) as the preferred standard for assessing 

‘human comfort criteria’. 

Typically, construction activities generate ground vibration of an intermittent nature. Intermittent 

vibration is assessed using the vibration dose value (VDV). Acceptable values of vibration dose 

are presented in Table 5-4 for sensitive receptors. 

Whilst the assessment of response to vibration in BS 6472-1:1992 is based on vibration dose 

value and weighted acceleration, for construction related vibration, it is considered more 

appropriate to provide guidance in terms of a peak value, since this parameter is likely to be 

more routinely measured to monitor potential building damage.  

Table 5-4 Human comfort intermittent vibration limits, ms
-1.75

  

Location Day[1] Night[1] 

Preferred 
value 

Maximum 
value 

Preferred 
value 

Maximum 
value 

Critical areas[2] 0.10 0.20 0.10 0.20 

Residences 0.20 0.40 0.13 0.26 

Offices, schools, 
educational institutions 
and places of worship 

0.40 0.80 0.40 0.80 

Workshops 0.80 1.60 0.80 1.60 

Source: BS 6472-1992 

Note 1: Day is 7.00 am to 10.00 pm and night is 10.00 pm to 7.00 am. 

Note 2. Examples include hospital operating theatres and precision laboratories where sensitive operations are 
occurring. These criteria are only indicative, and there may be need to assess intermittent values against the continuous 
or impulsive criteria for critical areas. These locations for the proposal are provided in Table 3.2 and 3.3. 

Humans are capable of detecting vibration at levels well below those causing risk of damage to 

a building. The degrees of perception for humans are suggested by the vibration level 

categories given in BS 5228.2 – 2009, Code of Practice for noise and vibration on construction 

and open sites – Part 2: Vibration, as shown below in Table 5-5. 

Table 5-5 Guidance on effects of vibration levels for human comfort 

Vibration level  Effect 

0.14 mm/s Vibration might be just perceptible in the most sensitive situations for most 
vibration frequencies associated with construction.  

0.3 mm/s Vibration might be just perceptible in residential environments. 

1.0 mm/s It is likely that vibration at this level in residential environments would cause 
complaints, but can be tolerated if prior warning and explanation has been 
given to residents. 

10 mm/s Vibration is likely to be intolerable for any more than a very brief exposure. 

Source: BS 5228.2 – 2009   
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5.2.2 Structural damage  

Currently, there is no Australian Standard that sets the criteria for the assessment of building 

damage caused by vibration. Cosmetic damage criteria are provide in British Standard BS 

7385.2 – 1993 Evaluation and measurement for vibration in buildings (Table 5-6) and German 

Standard DIN 4150-3: 1999-02 Structural Vibration – Part 3: Effects of vibration on structures 

(Table 5-7). 

Table 5-6 Transient vibration guideline values for cosmetic damage 

Line Type of building Peak component particle velocity in 

frequency range of predominate pulse 

4 Hz to 15 Hz 15 Hz and above 

1 Reinforced or framed structures. 
Industrial and heavy commercial 
buildings  

50 mm/s at 4 Hz and above 

2 Unreinforced or light framed structures. 
Residential or light commercial type 
buildings 

15 mm/s at 4 Hz 
increasing to 20 
mm/s at 15 Hz 

20 mm/s at 15 Hz 
increasing to 
50 mm/s at 40 Hz 
and above. 

Source: BS 7385.2 – 1993 

Table 5-7 Guideline values for short term vibration on structures 

Line Type of structure Guideline values for velocity, (mm/s) 

1 Hz to 10 Hz 10 Hz to 50 Hz 50 Hz to 100 Hz1 

1 Buildings used for 
commercial purposes, 
industrial buildings, and 
buildings of similar design. 

20 20 to 40 40 to 50 

2 Dwellings and buildings of 
similar design and/or 
occupancy 

5 5 to 15 15 to 20 

3 Structures that, because 
of their particular 
sensitivity to vibration, 
cannot be classified under 
lines 1 and 2 and are of 
great intrinsic value (e.g. 
listed buildings under 
preservation order) 

3 3 to 8 8 to 10 

Source: DIN 4150-3: 1999 

5.2.3 Building contents, services and structure impact 

For building contents, including sensitive instruments and electronics, vibration criteria should 

be established through discussion with the manufacturer, supplier or operator.  

Where third party utilities and facilities (e.g. bridges, cables, pipes, etc.) are in the vicinity of the 

proposal the owners should be consulted to determine their specific requirements in relation to 

vibration exposure. In the absence of third party advice guidance may be taken from BS 5228-

2:2009 or DIN 4150-3:1999, which provide information on the vulnerability of ground-related 

services and structures to vibration. 

DIN 4150-3:1999 details the limits for short-term vibration, as presented in Table 5-8. The levels 

apply on the wall of the pipe.  
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Table 5-8 Guidance values for short term vibration on buried pipes 

Pipe material Guideline values for velocity measured on 
the pipe (mm/s) 

Steel (including welded pipes) 100 

Clay, concrete, reinforced concrete, metal (with 
or without flange) 

80 

Masonry, plastic 50 

The British and German standards do not consider effects of vibration on soil settlement. 

Vibration-induced soil settlement may still occur at vibration levels below structural damage 

limits. Settlement may affect structural foundations and services as well as slopes and 

temporary excavations. Expert advice is to be sought if settlement is a potential issue. 

5.3 Operational road traffic noise 

Since the proposed works are classified as minor works, these works are not considered 

redeveloped or new as they are not intended to increase the traffic carrying capacity of the 

overall road or accommodate a significant increase in heavy vehicle traffic and larger trucks. 

Roads and Maritime’s Noise Criteria Guideline (2015) applies existing road criteria (refer to 

Table 5-9) where the minor works increase noise levels by more than 2 dB(A) relative to the 

existing noise levels at the worst affected receptor. 

Table 5-9 Target noise levels for existing roads not subject to redevelopment 

Existing road category Target noise levels – dB(A) 

Day  
7.00 am to 10.00 pm 

Night 
10.00 pm to 7.00 am 

Freeway/arterial/sub-arterial road 60 LAeq(15-hr) 55 LAeq(9-hr) 

Local road 55 LAeq(1-hr) 50 LAeq(1-hr) 

School classrooms Internal noise level 

40 LAeq(1-hr) dB(A) 

(When in use) 

- 

Places of worship Internal noise level 

40 LAeq(1-hr) dB(A) 

(when in use) 

Internal noise level 

40 LAeq(1-hr) dB(A) 

(when in use) 

Open space (active use) External noise level 

60 LAeq(15-hr) dB(A) 

(when in use) 

- 

Open space (passive use) External noise level 

55 LAeq(15-hr) dB(A) 

(when in use) 

- 
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6. Project specific noise and vibration 

criteria 

6.1 Construction noise management levels 

The adopted construction noise management levels (CNML) for construction activities are 

background (refer to Section 4.2.1) plus 10 dB(A) (RBL + 10 dB(A)) for standard hours, 

background plus 5 dB(A) (RBL + 5 dB(A)) for out of hours works (OOHW). Table 6-1 present 

the noise management levels for construction activities at the Project Site.  

The noise affected CNML represents the point above which there may be some community 

reaction to noise. Where the noise affected CNML is exceeded, all feasible and reasonable 

work practices to minimise noise should be applied and all potentially impacted residences 

should be informed of the nature of the works, expected noise levels, duration of works and a 

method of contact.  

The highly noise affected CNML represents the point above which there may be strong 

community reaction to noise. Where noise is above this level, any feasible and reasonable ways 

to reduce noise below this level should be carefully considered. If no quieter work method is 

feasible and reasonable, the duration and noise levels of the works and any respite periods that 

would be provided should be clearly explained to the impacted receptors. The ICNG sets the 

highly affected CNML during standard hours (e.g. day period) at 75 dB(A) for residential 

receptors. It is relevant to note that based on proximity to the loggers, the ICNG CNML’s at 

receptor locations R1, R2, R3, R4 and R5 have been based on ambient noise levels measured 

at the logger location M1. Furthermore, the ICNG CNML’s at receptor locations R6 and R7 have 

been based on ambient noise levels measured at the logger location M2.  
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Table 6-1 Construction noise management levels 

Receptor Logger 
for 
RBL 

Measured RBL LA90 Construction noise management levels LAeq 

Day Evening Night Highly noise 
affected 

Standard hours  

Mon-Fri (7.00 am - 6.00 pm) 

Sat (8.00 am - 1.00 pm) 

Outside standard working 
hours - period 1 

Mon-Fri (6.00 pm - 10.00 pm) 

Sat (7.00 am – 8:00 am & 
1:00 pm -10.00 pm) 

Sun/pub holidays (8.00 am – 
6.00 pm) 

Outside standard working 
hours - period 2 

Mon-Fri (10.00 pm – 7.00 am) 

Sat (10.00 pm – 8.00 am)  

Sun/pub holidays (6.00 pm – 
7.00 am)  

R1  M1 35 33 301 75 45 38 35 

R2  M1 35 33 301 75 45 38 35 

R3 
Barrington 
Reserve 
(passive 

recreational 
area) 

N/A N/A N/A N/A External noise levels 60 (when in use) 

R4  M1 35 33 301 75 45 38 35 

R5 M1 35 33 301 75 45 38 35 

R6 M2 301 30 301 75 40 35 35 

R7 M2 301 30 301 75 40 35 35 

Note 1: As defined in the INP, where RBL LA90 is found to be less than 30 dB(A), the rating background level is set to minimum background of 30 dB(A)  
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6.2 Sleep disturbance 

Table 6-2 provides the relevant sleep disturbance criteria for each noise catchment area. 

Table 6-2 Sleep disturbance construction noise management levels at 

residential receptors, dB(A) 

Receptor Logger for RBL Measured RBL dB(A) LA90 

Night 

Sleep disturbance criteria 

LA90(15min)+15  Upper limit 

R1  M1 301 45 65 

R2  M1 301 45 65 

R3  N/A N/A N/A N/A 

R4 M1 301 45 65 

R5  M1 301 45 65 

R6 M2 301 45 65 

R7 M2 301 45 65 

Note 1: As defined in the INP, where RBL LA90 is found to be less than 30 dB(A), the rating background level is set 
to minimum background of 30 dB(A) 

6.3 Construction vibration goals 

Section 5.2 provides the relevant proposal specific operational vibration goals that are 

applicable for the proposal. 

6.4 Operational road traffic noise goals 

Section 5.3 provides the relevant operational road traffic noise goals that are applicable for the 

proposal.  
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7. Construction and operation noise and 

vibration assessment  

7.1 Construction noise  

The ICNG provides a framework for the identification and minimisation of noise from 

construction projects.  

As the proposed works are expected to impact on sensitive receptors for more than three 

weeks, a quantitative assessment approach has been taken. This method involves predicting 

noise levels and comparing them to the construction noise criteria in Section 6.1. 

It should be noted that the magnitude of the off-site noise impact associated with construction 

activities would be dependent on a number of factors: 

 The intensity and location of construction activities 

 The type of equipment used 

 Existing local noise sources 

 Intervening terrain 

 The prevailing weather conditions 

Construction machinery would likely move around the proposal site altering noise impacts with 

respect to the identified noise sensitive receptor. During any given period, the machinery items 

to be used for the proposal would operate at maximum sound power levels for only brief stages. 

At other times, the machinery may produce lower sound levels while carrying out activities not 

requiring full power. It is unlikely that all construction equipment would be operating at their 

maximum sound power levels at any one time and certain types of construction machinery 

would be present in the proposal site near to the receptor for only brief periods during 

construction and/or maintenance activities. Therefore, the predictions presented in this 

assessment should be considered as conservative estimates. 

7.1.1 Construction methodology 

In order to assess the potential noise and vibration impacts during construction, a number of 

scenarios comprising typical plant and equipment have been developed. These are summarised 

in Table 7-1 and the locality of the work areas are shown in Figure 2-2. 

The construction noise and vibration impact assessment has been based on the following 

understanding: 

 All works would be undertaken during the standard recommended construction hours 

Monday to Friday (7:00 am to 6:00 pm) and on Saturdays (8:00 am to 1:00 pm). 

 However, work is likely to be required outside of standard construction hours. It is noted 

than any work outside of standard construction hours would be in accordance with the 

Roads and Maritime’s Construction Noise and Vibration Guideline (CNVG). 

Plant and equipment 

The construction works would require the use of a variety of construction plant and equipment. 

Table 7-1 provides the main plant and equipment that are expected to be used for the proposal. 
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Table 7-1 Construction plant equipment sound power levels 

Activity Description of 
Activity 

Plant equipment No of 
items in 
one 15 
min 
period 

Maximum LAeq Sound 
Power Level (dB(A)) 

Individual 
Item 

Activity 

Mobilisation & 
Site 
Establishment 

Installing 
construction 
boundary 
hoardings/fences 
and traffic 
barriers 

Truck (medium rigid) 1 106 115 

Road truck 1 108 

Scissor Lift 1 98 

Franna crane 1 113 

Utility, 
property, 
services 
adjustment 

Adjustment of 
property 
boundaries 
(where required); 
relocation of 
services 

Excavator (tracked) 35 t 1 110 121 

Dump truck 1 110 

Franna crane 20 t 1 108 

Pneumatic hammer 1 113 

Concrete saw 1 118 

Vacuum truck 1 109 

Backhoe 1 111 

Power generator 1 103 

Corridor 
clearing 

General land 
clearing, tree and 
stump removal, 
topsoil stripping, 
loading 

Bulldozer D9 1 116 121 

Excavator (tracked) 35 t 1 110 

Chainsaw 4-5 hp 1 114 

Tub grinder/ mulcher 40-
50 hp 

1 116 

Dump truck 1 110 

Bulk 
earthworks 

Formation of 
road alignment. 
Excavation of soil 
and rock, 
hammering/rock 
breaking, drilling, 
loading, haulage, 
compaction of fill 
areas, grading 

Bulldozer D9 1 116 124 

Scraper 651  1 110 

Excavator (tracked) 35 t 1 110 

As above + hydraulic 
hammer  

1 122 

Grader 1 110 

Dump truck  
 

1 110 

Compactor
 

1 113 

Roller (large pad foot) 1 109 

Water cart    1 108 

Drainage 
infrastructure 

Excavation of 
trenches and 
pits, Delivery and 
placement of 
precast pipes 
and pits; filing 
and compacting 

Backhoe 1 111 118 

Franna crane 20 t  1 113 

Excavator (tracked) 35 t  1 110 

Concrete truck 1 109 

Truck compressor  1 103 

Vibratory roller 1 109 

Road truck 1 108 
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Activity Description of 
Activity 

Plant equipment No of 
items in 
one 15 
min 
period 

Maximum LAeq Sound 
Power Level (dB(A)) 

Individual 
Item 

Activity 

Bridge 
construction 

Casting; concrete 
pours; placement 
of pre-cast 
elements; and 
piling (mainly 
bored). 

Franna crane 20 t 1 113 121 

Piling rig - driven 1 116 

Piling rig - bored 1 114 

Power generator 1 103 

Concrete pump 1 109 

Concrete truck  1 109 

Compressor 1 103 

Pneumatic hammer 1 113 

Welding equipment 1 105 

Retaining 
walls 

Construction of 
retaining walls 

Piling rig - bored 1 114 125 

Power generator 1 103 

Mobile crane 1 113 

Concrete vibrator 1 103 

Concrete pump 1 109 

Welding equipment 1 105 

Excavator (tracked) 35 t 1 110 

Air track drill 1 124 

Paving/ 
asphalting 
(inc concreate 
sawing) 

Delivery of raw 
materials. 
Placement of 
surface material 

Saw cutting 

Pavement laying machine 1 114 121 

Dump truck
 

1 110 

Asphalt truck & sprayer 1 106 

Concrete truck 1 109 

Smooth drum roller 1 107 

Concrete saw 1 118 

Compounds Deliveries 

Plant and 
equipment 

Maintenance 

Office areas 

Storage areas 

Front end loader 1 113 117 

Excavator (tracked) 35 t 1 110 

Road truck 1 108 

Compressor 1 103 

Welding equipment 1 105 

Light vehicles 1 103 

Power generator 1 103 

Road 
furniture 
installation 

Signposting and 
line marking 

Road truck 1 108 115 

Scissor lift 1 98 

Franna crane 20 t 1 113 

Line marking truck 1 108 
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Activity Description of 
Activity 

Plant equipment No of 
items in 
one 15 
min 
period 

Maximum LAeq Sound 
Power Level (dB(A)) 

Individual 
Item 

Activity 

Construction 
compound 

Site 
establishment 

Chainsaw 4-5 hp 2 114 122 

Pneumatic hammer 1 113 

Fixed crane 1 113 

Front end loader 1 113 

Excavator (tracked) 35 t 1 110 

Grader 1 110 

Vibratory roller 1 109 

Concrete truck 1 109 

Dump truck 1 110 

Water cart 1 108 

Concrete vibrator 1 103 

Concrete pump 1 109 

Power generator 1 103 

Light vehicles (e.g. 4WD) 1 103 

Corridor 
Clearing 

House/building 
removal 

Excavator (tracked) 35 t 1 110 122 

Excavator (tracked) 35 t + 
hydraulic hammer 

1 122 

Front end loader 23t  1 112 

Dump truck 1 110 

Note 1: LAeq sound power levels are based on published levels presented in Roads and Maritime’s CVNG. 

7.1.2 Predicted construction noise levels 

In order to quantify the noise emissions from the proposed construction works, Roads and 

Maritime’s Construction Noise Estimator has been utilised to predict the LAeq(15minute) noise 

levels at the nearest sensitive receptors. The calculations include the source noise levels of the 

anticipated equipment, the location of the nearest sensitive receptors, the number of plant items 

likely to be operating at any given time and the distance between the equipment and the 

receptor. 

In practice, noise levels would depend on the number of plant items and equipment operating at 

any one time and their precise location relative to the receptor of interest. Noise levels would 

vary due to the movement of plant and equipment about the worksites and the concurrent 

operation of plant. In some cases, reductions in noise levels would occur when plant are located 

in cuttings or behind embankments, buildings or other items of equipment.   

The predictions in Table 7-2 are representative of the worst-case scenario with all equipment 

listed in Table 7-1 operating simultaneously. The full set of prediction results for standard 

construction hours, OOHW period 1 and OOHW period 2 are presented in Appendix B. 
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Table 7-2 Construction noise predictions  

Area Scenario Receptor Worst-case 
Predicted 
noise level 
LAeq(15minute) 

dB(A) 

Noise Management Level 
(dB(A)) 

Level above background 
(dB(A)) 

Level above NML (dB(A)) 
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Mobilisation & 
Site 
Establishment 

Installing 
construction 
boundary 
hoardings/fences 
and traffic 
barriers 

R1 52 45 40 38 35 17 17 19 22 7 12 14 17 

R2 47 45 40 38 35 12 12 14 17 2 7 9 12 

R3 58 65 65 65 - 0 0 0 - 0 0 0 - 

R4 36 45 40 38 35 1 1 3 6 0 0 0 1 

R5 41 45 40 38 35 6 6 8 11 0 1 3 6 

R6 37 40 35 35 35 7 7 7 7 0 2 2 2 

R7 37 40 35 35 35 7 7 7 7 0 2 2 2 

Utility, property, 
services 
adjustment 

Adjustment of 
property 
boundaries 
(where required); 
relocation of 
services 

R1 58 45 40 38 35 23 23 25 28 13 18 20 23 

R2 53 45 40 38 35 18 18 20 23 8 13 15 18 

R3 64 65 65 65 - 0 0 0 - 0 0 0 - 

R4 43 45 40 38 35 8 8 10 13 0 3 5 8 

R5 47 45 40 38 35 12 12 14 17 2 7 9 12 

R6 44 40 35 35 35 14 14 14 14 4 9 9 9 

R7 44 40 35 35 35 14 14 14 14 4 9 9 9 

Corridor clearing General land 
clearing, tree 
and stump 
removal, topsoil 
stripping, loading 

R1 58 45 40 38 35 23 23 25 28 13 18 20 23 

R2 53 45 40 38 35 18 18 20 23 8 13 15 18 

R3 64 65 65 65 - 0 0 0 - 0 0 0 - 

R4 43 45 40 38 35 8 8 10 13 0 3 5 8 

R5 47 45 40 38 35 12 12 14 17 2 7 9 12 

R6 43 40 35 35 35 13 13 13 13 3 8 8 8 

R7 44 40 35 35 35 14 14 14 14 4 9 9 9 
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Area Scenario Receptor Worst-case 
Predicted 
noise level 
LAeq(15minute) 

dB(A) 

Noise Management Level 
(dB(A)) 

Level above background 
(dB(A)) 

Level above NML (dB(A)) 
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Bulk earthworks Formation of 
road alignment. 
Excavation of 
soil and rock, 
hammering/rock 
breaking, drilling, 
loading, haulage, 
compaction of fill 
areas, grading 

R1 61 45 40 38 35 26 26 28 31 16 21 23 26 

R2 56 45 40 38 35 21 21 23 26 11 16 18 21 

R3 67 65 65 65 - 0 0 0 - 2 2 2 - 

R4 46 45 40 38 35 11 11 13 16 1 6 8 11 

R5 50 45 40 38 35 15 15 17 20 5 10 12 15 

R6 47 40 35 35 35 17 17 17 17 7 12 12 12 

R7 47 40 35 35 35 17 17 17 17 7 12 12 12 

Drainage 
infrastructure  

Excavation of 
trenches and 
pits, Delivery 
and placement 
of precast pipes 
and pits; filing 
and compacting 

R1 55 45 40 38 35 20 20 22 25 10 15 17 20 

R2 50 45 40 38 35 15 15 17 20 5 10 12 15 

R3 61 65 65 65 - 0 0 0 - 0 0 0 - 

R4 40 45 40 38 35 5 5 7 10 0 0 2 5 

R5 44 45 40 38 35 9 9 11 14 0 4 6 9 

R6 41 40 35 35 35 11 11 11 11 1 6 6 6 

R7 41 40 35 35 35 11 11 11 11 1 6 6 6 

Bridge 
Construction 

Casting; 
concrete pours; 
placement of 
pre-cast 
elements; and 
piling (mainly 
bored). 

R1 58 45 40 38 35 23 23 25 28 13 18 20 23 

R2 53 45 40 38 35 18 18 20 23 8 13 15 18 

R3 64 65 65 65 - 0 0 0 - 0 0 0 - 

R4 43 45 40 38 35 8 8 10 13 0 3 5 8 

R5 47 45 40 38 35 12 12 14 17 2 7 9 12 

R6 44 40 35 35 35 14 14 14 14 4 9 9 9 

R7 44 40 35 35 35 14 14 14 14 4 9 9 9 
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Area Scenario Receptor Worst-case 
Predicted 
noise level 
LAeq(15minute) 

dB(A) 

Noise Management Level 
(dB(A)) 

Level above background 
(dB(A)) 

Level above NML (dB(A)) 
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Retaining walls Construction of 
retaining walls 

R1 62 45 40 38 35 27 27 29 32 17 22 24 27 

R2 57 45 40 38 35 22 22 24 27 12 17 19 22 

R3 68 65 65 65 - 0 0 0 - 3 3 3 - 

R4 47 45 40 38 35 12 12 14 17 2 7 9 12 

R5 51 45 40 38 35 16 16 18 21 6 11 13 16 

R6 48 40 35 35 35 18 18 18 18 8 13 13 13 

R7 48 40 35 35 35 18 18 18 18 8 13 13 13 

Paving/ 
asphalting (inc 
concreate 
sawing) 

Delivery of raw 
materials 
Placement of 
surface material 

Saw cutting 

R1 58 45 40 38 35 23 23 25 28 13 18 20 23 

R2 52 45 40 38 35 17 17 19 22 7 12 14 17 

R3 64 65 65 65 - 0 0 0 - 0 0 0 0 

R4 42 45 40 38 35 7 7 9 12 0 2 4 7 

R5 46 45 40 38 35 11 11 13 16 1 6 8 11 

R6 43 40 35 35 35 13 13 13 13 3 8 8 8 

R7 43 40 35 35 35 13 13 13 13 3 8 8 8 

Compounds Deliveries  

Plant and 
equipment 

Maintenance 

Office areas 

Storage areas 

R1 54 45 40 38 35 19 19 21 24 9 14 16 19 

R2 48 45 40 38 35 13 13 15 18 3 8 10 13 

R3 59 65 65 65 - 0 0 0 - 0 0 0 - 

R4 38 45 40 38 35 3 3 5 8 0 0 0 3 

R5 42 45 40 38 35 7 7 9 12 0 2 4 7 

R6 39 40 35 35 35 9 9 9 9 0 4 4 4 

R7 39 40 35 35 35 9 9 9 9 0 4 4 4 
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Area Scenario Receptor Worst-case 
Predicted 
noise level 
LAeq(15minute) 

dB(A) 

Noise Management Level 
(dB(A)) 

Level above background 
(dB(A)) 

Level above NML (dB(A)) 
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Road furniture 
installation 

Signposting and 
line marking 

R1 52 45 40 38 35 17 17 19 22 7 12 14 17 

R2 47 45 40 38 35 12 12 14 17 2 7 9 12 

R3 58 65 65 65 - 0 0 0 - 0 0 0 0 

R4 37 45 40 38 35 2 2 4 7 0 0 0 2 

R5 41 45 40 38 35 6 6 8 11 0 1 3 6 

R6 38 40 35 35 35 8 8 8 8 0 3 3 3 

R7 38 40 35 35 35 8 8 8 8 0 3 3 3 

Construction 
compound 

Site 
establishment 

R1 59 45 40 38 35 24 24 26 29 14 19 21 24 

R2 54 45 40 38 35 19 19 21 24 9 14 16 19 

R3 65 65 65 65 - 0 0 0 - 0 0 0 - 

R4 43 45 40 38 35 8 8 10 13 0 3 5 8 

R5 47 45 40 38 35 12 12 14 17 2 7 9 12 

R6 44 40 35 35 35 14 14 14 14 4 9 9 9 

R7 44 40 35 35 35 14 14 14 14 4 9 9 9 

Corridor Clearing House/building 
removal 

R1 60 45 40 38 35 25 25 27 30 15 20 22 25 

R2 54 45 40 38 35 19 19 21 24 9 14 16 19 

R3 65 65 65 65 - 0 0 0 - 0 0 0 - 

R4 43 45 40 38 35 8 8 10 13 -0 3 5 8 

R5 47 45 40 38 35 12 12 14 17 2 7 9 12 

R6 44 40 35 35 35 14 14 14 14 4 9 9 9 

R7 44 40 35 35 35 14 14 14 14 4 9 9 9 
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Discussion of construction noise levels during standard construction hours 

A worst-case exceedance of the daytime (standard construction hours) LAeq(15minute) noise goal 

of up to 17 dB is predicted at the most affected sensitive receptor location R1 during retaining 

wall construction. This level of exceedance is common for these types of construction activities. 

For all scenarios, the predicted construction noise levels exceed the applicable noise 

management levels. However, in all cases, the predicted levels are below the “highly noise 

affected” level of 75 dB(A). 

The exceedances are a function of the nature of the proposed construction activities and the 

proximity of the nearest sensitive receptors and are not necessarily the result of construction 

activities that are uncharacteristically noisy in their own right. The fact that exceedances have 

been identified does not indicate that the proposed activities cannot be undertaken, but that 

care needs to be taken to identify feasible and reasonable mitigation and management 

measures that can be implemented to minimise the potential impacts. Proposed noise mitigation 

and management recommendations have been provided in Section 8 of this report.  

As per the requirements of the ICNG, predictions are based on a “worst case” assessment and, 

in most cases, the measured levels during construction are likely to be lower than predicted in 

this assessment. The modelling assumes that all equipment is operating at the same time which 

is rarely the case in practice.  

Discussion of construction noise levels during OOHW construction hours and sleep 

disturbance 

There is the potential for sleep disturbance impacts where out of hours construction activities 

are undertaken in the vicinity of sensitive receptors. 

The INP Application Notes (EPA 2000) provide some guidance on the assessment of sleep 

disturbance including that there is the potential for sleep disturbance where the LA1(1-min) exceeds 

the LA90(15-min) by more than 15 dB(A) inside the residence’s bedroom. 

Typically, LA1(1-min) noise levels are around 5 dB(A) to 10 dB(A) greater than the LAeq(15-min) noise 

levels. Typically, a window would provide a 10 dB reduction when open (ICNG). To be 

conservative, it is assumed that windows would be kept open during night time construction 

activities. Therefore, the potential for sleep disturbance impacts where noise levels (LAeq(15minute) 

outside the bedroom) are more than background plus 15 dB(A) with an upper noise limit of 65 

dB(A). 

The results presented in Table 7-2 indicate that construction activities are likely to result in sleep 

disturbance during OOHW. 

As a result, the Roads and Maritime’s CVNG provides standard and additional noise mitigation 

measures that would be implemented where feasible and reasonable. These are described in 

Section 8. 

7.1.3 Construction traffic noise 

A significant increase in traffic volumes would be needed in order to increase road traffic noise 

by 2 dB(A) (as an example a doubling in traffic corresponds to an approximate 3 dB(A) 

increase). Table 7-3 provides the construction traffic movements for the proposal. The predicted 

road traffic noise levels due to the proposal are provided in Table 7-4. 
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Table 7-3 Construction traffic volumes 

Scenario Road 
Description 

Road 
Traffic 
Speed 
km/h 

AADT Day  

(15 hour) 
Traffic 
Flow 

7:00 am 
to 
10:00 pm 

Night  

(9 hour) 
Traffic 
Flow 

10:00 pm 
to 
7:00 am 

Heavy Vehicle % 

Day  

7:00 am 
to 
10:00 pm 

Night  

10:00 pm 
to 
7:00 am 

Scenario 1 
(2017) – 
existing 
traffic 

Thunderbolts 
Way 

100 1345 1237 108 9% 9% 

Scenario 2 
(2017) – 
existing + 
construction 
traffic 

Thunderbolts 
Way 

100 1475 1332 143 12% 7% 

Table 7-4 Construction road traffic noise predictions 

Receptor 
Location 

Period Scenario 1 

(2017) – existing 
traffic  

LAeq dB(A) 

Scenario 2 (2017) – 
existing + 
construction traffic 

LAeq dB(A) 

Traffic noise 
increase due 
to the 
proposal dB 

R1 Daytime 
LAeq(15hour) 

56 57 0.9 

R2 56 57 0.9 

R3 58 59 1.0 

R4 49 50 0.9 

R5 48 48 0.9 

R6 60 61 1.0 

R7 52 53 0.9 

R1 Night-time 

LAeq(9hour) 

50 50 0.8 

R2 49 50 0.9 

R3 51 52 0.8 

R4 43 44 0.8 

R5 41 42 0.8 

R6 53 54 0.6 

R7 45 46 0.7 

All predicted noise levels reported in Table 7-4 are façade correct measurements. 

The Roads and Maritime’s Noise Criteria Guideline applies existing road criteria where the 

minor works increase noise levels by more than 2 dB(A) relative to the existing noise levels at 

the most affected receptor. The predicted construction road traffic noise levels provided in 

Table 7-4 shows that the relative increase is below 2 dB(A) at the most affected receptors. 

7.2 Construction vibration 

7.2.1 Safe working distances for vibration intensive equipment 

The proposal would include plant items that are significantly vibration intensive. As a guide, safe 

working distances for typical items of vibration intensive plant to be used are listed in Table 7-5. 

The safe working distances are quoted for both “cosmetic” damage (refer British Standard BS 

7385) and human comfort (refer British Standard BS 6472).  The safe working distances must 

be complied with at all times, unless otherwise approved by the relevant authority. 
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Table 7-5 Recommended safe working distances for vibration intensive plant 

Plant Item Rating/Description Safe Working Distance 

Cosmetic 
Damage 
(BS 7385) 

Human 
Response 
(EPA Vibration 
Guideline) 

Vibratory Roller < 50 kN (Typically 1-2 tonnes) 5 m 15 m to 20 m 

< 100 kN (Typically 2-4 
tonnes) 

6 m 20 m 

< 200 kN (Typically 4-6 
tonnes) 

12 m 40 m 

< 300 kN (Typically 7-13 
tonnes) 

15 m 100 m 

> 300 kN (Typically 13-18 
tonnes) 

20 m 100 m 

> 300 kN (> 18 tonnes) 25 m 100 m 

Small Hydraulic 
Hammer 

(300 kg - 5 to 12 t excavator) 2 m 7 m 

Medium Hydraulic 
Hammer 

(900 kg – 12 to 18 t excavator) 7 m 23 m 

Large Hydraulic 
Hammer 

(1600 kg – 18 to 34 t 
excavator) 

22 m 73 m 

Vibratory Pile Driver Sheet piles 2 m to 20 m 20 m 

Pile Boring ≤ 800 mm 2 m (nominal) 4 m 

Jackhammer Hand held 1 m (nominal) 2 m 

Note:  More stringent conditions may apply to heritage or other sensitive structures. 

The safe working distances presented in Table 7-5 are indicative only and would vary 

depending on the particular item of plant and local geotechnical conditions. While the existing 

bridge is considered a heritage item it is currently subject to existing loading and vibration from 

road traffic including heavy vehicles and is at low-risk of damage from construction vibration. 

Therefore the above safe working distances have been adopted for  typical buildings and the 

existing heritage bridge under typical geotechnical conditions. 

Cosmetic damage assessment  

The separation distance(s) between the proposed works and the nearest receptors would 

typically be sufficient to ensure that the nearby buildings are unlikely to fall below the safe 

working distances with regard to ‘Cosmetic Damage’ for most of the proposed construction 

equipment. 

Attended vibration monitoring or vibration trials would be undertaken when the proposed works 

are below the safe working distances to ensure that levels remain below the criterion. If there is 

a risk that buildings may be impacted by the proposed works building condition surveys would 

be undertaken both before and after the works at all potentially affected properties to identify 

existing damage and any proposal related damage. 

Human comfort vibration assessment 

In relation to human comfort (response), the safe working distances in Table 7-5 relate to 

continuous vibration and apply to residential receptors. For most construction activities, vibration 

emissions are intermittent in nature and for this reason, higher vibration levels, occurring over 

shorter periods are permitted, as discussed in BS 6472-1.     
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Construction vibration levels at the nearest residential receptors are unlikely to be perceptible 

during the works. The separation distance from the nearest residential receptors is sufficient to 

mitigate the potential impacts, and as such have not been considered further in this 

assessment. 

No exceedances of the human comfort vibration levels are therefore anticipated for these works.   

7.3 Operational road traffic assessment 

7.3.1 Methodology and assumptions 

Road traffic noise predictions were carried out using the UK Department of Transport, 

Calculation of Road Traffic Noise (1988) algorithms incorporated in the SoundPLAN (Version 

7.4) noise modelling software. The modelling allows for traffic volume and mix, type of road 

surface, vehicle speed, road gradient, reflections off building surfaces, ground absorption and 

shielding from ground topography and physical barriers. 

All reported noise levels are “facade-corrected”. The predicted noise levels have been adjusted 

upwards to include a notional 2.5 dB(A) reflection within the noise model computation.   

The predicted levels are for receptor points 1.5 m, above the external ground level 

representative of single storey dwellings. 

In the original UK version of the CoRTN algorithms, all traffic noise “sources” are located 0.5 m 

above the pavement. This approach is appropriate as a “standard” calculation method and 

yields reasonable consistency from project to project. The predicted noise levels are considered 

reasonably accurate for roadway conditions having a clear line of sight from receptors to the 

traffic.   

Where noise barriers (including the edges of cuttings) are present however, the CoRTN barrier 

reduction algorithm would tend to over-predict the reductions for truck engine and exhaust noise 

components, which have effective source heights above pavement considerably greater than 

0.5 m.   

Therefore, for this proposal the SoundPLAN traffic noise source “strings” have been modified to 

incorporate four (4) effective noise sources (and heights) in each carriageway. These comprise 

a “cars” source with height of 0.5 m above pavement and three (3) truck sources at three (3) 

separate heights representing truck tyres (0.5 m), truck engines (1.5 m) and truck exhausts 

(3.5 m).   

The truck sources have relative sound power emission levels (compared to total truck sound 

power) of -5.4 dB(A), -2.4 dB(A) and -8.5 dB(A) for tyres, engines and exhausts, respectively. 

These modifications ensure that the noise predictions (particularly in the presence of noise 

barriers) address the significance of the elevated heights of noise emission from truck engines 

and exhausts. 

Topographic information for the Development Site was obtained from the Land and Property 

Information Digital Topographic Database (LPI DTDB), Lands and Property Managers of 

Australia, 2015 and from GHD survey data. 

The CoRTN method predicts the LA10(1hour) noise levels. A correction of -3 dB(A) is applied to 

obtain the LAeq(1hour) noise levels. The LAeq(1hour) noise levels representing the daytime 

(7:00 am to 10:00 pm) is used to determine the daily LAeq(15hour) noise level (RTA, 2001).   

Pavement surface type (Asphalt Concrete (AC),also known as Dense Graded Asphalt (DGA)) 

for which no road surface correction is applicable (i.e. it is a standard road surface type with 

regard to noise properties). 

Thunderbolts Way speed limit in proximity to the proposed development is 100 km/h. 
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Since the proposed works are classified as minor works, these works are not considered 

redeveloped or new as they are not intended to increase the traffic carrying capacity of the 

overall road or accommodate a significant increase in heavy vehicle traffic. As a result, only the 

existing year (2017) road traffic volumes have been modelled.  

Road traffic volume information was adopted from previous 2012 Roads and Maritime onsite 

traffic counts. 

The traffic counts did not provide the existing 2017 Annual Average Daily Traffic (AADT) data 

information for Thunderbolts Way. As a result, GHD has made the following assumption: 

 Predicted growth trend 2.2% per year 

Details of parameters utilised in the noise model are provided in Table 7-6. 

Table 7-6 Road traffic volumes utilised in noise model 

Scenario Road 
Description 

Road 
Traffic 
Speed 
km/h 

AADT Day  

(15 hour) 
Traffic 
Flow 

7:00 am 
to 
10:00 pm 

Night  

(9 hour) 
Traffic 
Flow 

10:00 pm 
to 
7:00 am 

Heavy Vehicle % 

Day  

7:00 am 
to 
10:00 pm 

Night  

10:00 pm 
to 
7:00 am 

Scenario 
1 

(2016) – 
existing 
traffic 

Thunderbolts 
Way 

100 1316 1211 106 9% 9% 

Scenario 
2 

(2017) – 
existing 
traffic 

Thunderbolts 
Way 

100 1345 1237 108 9% 9% 

7.3.2 Noise model validation 

Road traffic noise levels were predicted for existing 2016 and compared to current noise levels 

measured adjacent to the Thunderbolts Way. This validation of the noise model is a key 

component of the modelling process. Validation of the model was enabled by carrying out single 

point receiver (SPR) calculations at the unattended monitoring location M1. Modelled 2016 

noise results were adjusted to reflect measured 2016 traffic levels along Thunderbolts Way. The 

results of the single point receiver calculations are provided in Table 7-7 and compared to the 

measured noise levels. 

Table 7-7 Comparison of predicted and measured road traffic noise levels, 

2016 

Location Period SoundPLAN 
Prediction 

LAeq dB(A) 

Measured 2016 
LAeq dB(A) 

Difference  
(Prediction-
Measured) 

M1 Daytime 
LAeq(15hour) 

53 53 0 

Night-time 

LAeq(9hour) 

47 47 0 

All predicted noise levels reported in Table 7-7 are façade corrected measurements. 
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The results indicate that predicted day time LAeq(15hour) and night-time LAeq(9hour) noise levels at 

all monitoring locations are within 2 dB(A) for the measured data. Therefore, the noise model is 

considered to have excellent correlation with measured results and is deemed suitable for 

predicting road traffic noise levels at the proposal site. 

7.3.3 Operational road traffic noise level predictions 

The operational road traffic noise levels due to the proposal are provided in Table 7-8. 

Table 7-8 Operational road traffic noise predictions 

Receptor 
Location 

Period SoundPLAN Prediction 

LAeq dB(A) 

Traffic 
noise 
increase 
due to the 
proposal 
dB 

Criteria 

LAeq dB(A) 

Existing road 
alignment 
(2017) 

Proposed 
road 
alignment 
(2017) 

R1 Daytime 
LAeq(15hour) 

56 56 0.1 60 dB(A) 
LAeq(15hour) R2 56 56 0.3 

R3 58 58 0.5 

R4 49 50 0.4 

R5 48 48 0.2 

R6 60 60 0.4 

R7 52 52 0.3 

R1 Night-time 

LAeq(9hour) 

50 50 0.0 55 dB(A) 
LAeq(9hour) R2 49 50 0.2 

R3 51 52 0.4 N/A 

R4 43 43 0.3 55 dB(A) 
LAeq(9hour) R5 41 41 0.1 

R6 53 54 0.4 

R7 45 45 0.3 

All predicted noise levels reported in Table 7-8 are façade correct measurements. 

The Roads and Maritime’s Noise Criteria Guideline applies existing road criteria where the 

minor works increase noise levels by more than 2 dB(A) relative to the existing noise levels at 

the worst affected receptor. The predicted operational road traffic noise levels provided in 

Table 7-8 shows that the relative increase is below 2 dB(A).  
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8. Noise mitigation and management 

recommendations  

8.1 In-principle noise and vibration control methods 

In principle, there are three approaches to controlling construction noise and vibration: 

 Control at the source 

 Control on the source-to-receptor pathway 

 Control at the receptor 

8.1.1 Control at the source 

Control at the source is considered to be the most cost-effective in the reduction of noise and 

vibration levels and as such should be given highest priority when considering mitigation 

options. The solutions available include: 

 Substitution of equipment: 

– Substitution involves where reasonably practicable the use of less noisy or vibration-

generating equipment. This should be considered at the beginning of the construction 

phase, prior to any work being carried out. Equipment should be selected to meet the 

needs of the proposal or process it is required for and not be excess. 

 Modification of existing equipment: 

– Modification of equipment involves the addition of acoustic treatments to parts of the 

machinery. These include but are not limited to improved mufflers, stiffening of panels 

and surface coating of resonance dampening material. These options would often 

require discussion with the supplier and manufacturer of the equipment.  

 Use and siting of equipment: 

– Plant should always be used in accordance with the manufacturer’s instructions. 

Where possible the location of equipment should be away from noise-sensitive areas. 

This includes taking into consideration the emission direction of equipment and 

directing this away from noise sensitive receptors. Plant used intermittently should be 

shut down during the intervening periods or throttled down to a minimum. Dropping of 

material from height should be limited where possible, particularly the loading and 

unloading of scaffolding. 

 Regular and effective maintenance. 

– Maintenance should be carried out to ensure equipment is running at optimal 

conditions.  

8.1.2 Control along the path 

There are two ways of mitigating noise along the transmission path: 

 Increasing the distance between the source and receptor.  

 Where distance is limited, screening of noise may be considered. In some circumstances it 

may also be possible to enclose the equipment during the operation. 

Table 8-1 provides typical noise attenuation provided by noise control methods. 
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Table 8-1 Typical attenuations for source to receptor noise control methods 

Control by Nominal noise reduction possible, in total A-weighted sound pressure level 
LpA dB 

Distance Approximately 6 for each doubling of distance 

Screening Normally 5 to 10, maximum of 15 

Enclosure Normally 15 to 25, maximum of 50 

8.1.3 Control of noise at the receptor 

Reasonable and feasible mitigation measures at the receptor for this proposal are limited to 

effective community consultation. This is further outlined in Section 8.2. 

8.2 Construction mitigation measures 

The noise mitigation measures detailed in Table 8-2 will be implemented to reduce the impact of 

construction noise on the surrounding receptors and sensitive land uses. 

Table 8-2 Standard mitigation measures for construction noise and vibration 

Action required Details 

Management measures  

Implement community 
consultation measures 

Nearby receptors will be notified of the works prior to 
commencement. Notification will include expected noise 
levels, duration of the works and a method of contact. 

Site inductions All employees, contractors and subcontractors will receive an 
environmental induction. The induction will include:  

 All relevant proposal specific and standard noise and 
vibration mitigation measures  

 Relevant licence and approval conditions  
 Permissible hours of work  
 Any limitations on high noise generating activities  
 Location of nearest sensitive receptors  
 Construction employee parking areas  
 Designated loading/unloading areas and procedures  
 Construction traffic routes 
 Site opening/closing times (including deliveries) 
 Environmental incident procedures 

Behavioural practices No unnecessary shouting or loud stereos/radios on site.  

No dropping of materials from height, throwing of metal items 
and slamming of doors. 

Out of hours work (OOHW) In accordance with the Roads and Maritime’s Construction 
Noise and Vibration Guideline 

Source controls  

Construction hours and 
scheduling 

Where feasible and reasonable, construction should be 
carried out during the standard daytime working hours. Work 
generating high noise and/or vibration levels should be 
scheduled during less sensitive time periods.  

Standard daytime construction hours: 

 Monday to Friday: 7.00 am to 6.00 pm 
 Saturday: 8.00 am to 1.00 pm 
 Sundays and public holidays: no work 
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Action required Details 

Construction respite period As a guide high noise and vibration generating activities near 
receivers should be carried out in continuous blocks that do 
not exceed 3 hours each, with a minimum respite period of 
one hour between each block. The duration of each block of 
work and respite should be flexible to accommodate the 
usage and amenity at nearby receivers.  
Unless negotiated with the community with consultation 
documented and approved by RMS project manager or 
permitted under the license there should be no more than:  

 Two consecutive evenings or nights per week 
 Three evenings or nights per week 
 Six evenings or nights per month 

For night work these periods of work should be separated by 
not less than one week. 

Equipment selection Use quieter and less noise and vibration emitting 
construction methods where feasible and reasonable. 

Use and siting of plant Plant used intermittently will be throttled down or shut down. 
Noise-emitting plant will be directed away from sensitive 
receptors. 

Plan worksites and activities 
to minimise noise and 
vibration 

Traffic flow, parking and loading/ unloading areas will be 
planned to minimise reversing movements within the site. 

Non-tonal reversing alarms Where feasible and reasonable, non-tonal reversing beepers 
(or an equivalent mechanism) must be fitted and used on all 
construction vehicles and mobile plant regularly used on site 
and for any out of hours work. 

Minimise disturbance arising 
from delivery of goods to 
construction sites 

Loading and unloading of materials/deliveries will occur as 
far as practical from sensitive receptors. 

Site access points and roads will be located as far as 
possible away from sensitive receptors.  

Dedicated loading/unloading areas will be shielded if close to 
sensitive receptors.  

Delivery vehicles will be fitted with straps rather than chains 
for unloading, wherever possible. 

Path controls  

Shield stationary noise 
sources such as pumps, 
compressors, generators, 
fans etc. 

Stationary noise sources will be enclosed or shielded whilst 
ensuring that the occupational health and safety of workers is 
maintained.  

Shield sensitive receptors 
from noisy activities 

Structures will be used to shield residential receptors from 
noise such as site shed placement; earth bunds; fencing; 
erection of operational stage noise barriers (where 
practicable)  

8.2.1 Additional mitigation measures - construction noise and vibration 

guideline 

The Roads and Maritime’s CNVG provides practical guidance on how to minimise, to the fullest 

extent practicable, the impacts on the community from noise and vibration generated during the 

construction of transportation projects (and related infrastructure) through the application of all 

feasible and reasonable mitigation measures. 

The guideline includes a standard suite of noise and vibration management measures that are 

to be applied on all projects, together with additional mitigation measures which are applicable 

when construction noise or vibration is predicted to exceed the project’s construction noise and 

vibration objectives. 



 

52 | GHD | Report for Roads and Maritime Services – New Barrington Bridge, 2218532  

The standard suite of mitigation measures includes management measures such as community 

consultation, site inductions (with guidance on how to minimise noise and vibration) and the 

preparation of site specific Construction Noise and Vibration Management Plans. The guideline 

also includes several recommendations for reducing the source noise levels of construction 

equipment via good planning and equipment selection. 

In many instances, impacts from construction noise are unavoidable and it is not feasible to 

achieve the construction noise objectives. Therefore, the Roads and Maritime’s CNVG includes 

a list of additional noise mitigation measures which aim to minimise the potential noise impacts. 

These include measures ranging from letter box drops and phone calls to offers of alternative 

accommodation (should noise intensive night-time works be required). A summary of the 

additional noise mitigation measures matrix is provided in Table 8-3. 

Table 8-3 Triggers for additional mitigation measures – Airborne noise (from 

Roads and Maritime’s Construction Noise and Vibration Guideline) 

Predicted airborne LAeq(15minute) noise level at receiver Additional 
mitigation 
measures 
type1 

Mitigation 
levels2 

Perception dB(A) above RBL dB(A) above NML 

All hours   

75dB(A) or greater   N, V, PC, RO HA 

Standard Hours: Mon - Fri (7:00 am – 6:00 pm), Sat (8:00 am – 1:00 pm), Sun/Pub Hol 
(Nil) 

Noticeable 
Clearly Audible 
Moderately 
intrusive Highly 
intrusive 

5 to 10 0 - NML 
NML+10 

10 to 20 < 10 - NML+20 

20 to 30 10 to 20 N, V N, V 
 

> 30 > 20     

OOHW Period 1: Mon – Fri (6:00 pm – 10:00 pm), Sat (7:00 am – 8:00 am & 1:00 pm – 
10:00 pm), Sun/Pub Hol (8:00 am – 6:00 pm) 

Noticeable 5 to 10 < 5 - NML 

Clearly Audible 10 to 20 5 to 15 N, R1, DR NML+5 

Moderately 
intrusive 

20 to 30 15 to 25 V, N, R1, DR NML+15 

Highly intrusive > 30 > 25 V, IB, N, R1, 
DR, PC, SN 

NML+25 

OOHW Period 2: Mon – Fri (10:00 pm – 7:00 am), Sat (10:00 pm – 8:00 am), Sun/Pub Hol 
(6:00 pm – 7:00 am) 

Noticeable 5 to 10 < 5 N NML 

Clearly Audible 10 to 20 5 to 15 V, N, R2, DR NML+5 

Moderately 
intrusive 

20 to 30 15 to 25 V, IB, N, PC, 
SN, R2, DR 

NML+15 

Highly intrusive > 30 > 25 AA, V, IB, N, 
PC, SN, R2, 
DR 

NML+25 

Note 1: The following abbreviations are used: AA = Alternative Accommodation, V = Verification, IB = Individual 
briefings, N = Notification, R2 = Respite Period 2, DR = Duration Respite, R1 = Respite Period 1, PC = Phone calls, 
SN = Specific notifications, Perception = relates to level above RBL 

Note 2: NML = Noise Management Level, HA = Highly Affected (>75 dB(A) – applies to residences only) 
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8.2.2 Noise mitigation requirements 

An assessment of the additional noise mitigation measures which are required to be applied at 

residential receptors affected by the proposed construction works during standard construction 

hours is summarised in Table 8-4. 

Table 8-4 Additional Mitigation Measures for the Works 

Activity Description of 
Activity 

Receptor Additional mitigation measures 

Standard 
Hours 

Day 
(OOHW) 

OOHW 
Period 1 

OOHW 
Period 2 

Mobilisation & 
Site 
Establishment 

Installing 
construction 
boundary 
hoardings/ 

fences and 
traffic barriers 

R1 - N, R1, DR N, R1, 
DR 

V, IB, N, 
PC, SN, 
R2, DR 

R2 - N, R1, DR N, R1, 
DR 

V, N, R2, 
DR 

R3 - - - - 

R4  -   -   -  N 

R5 - - - V, N, R2, 
DR 

R6 - - - N 

R7 - - - N 

Utility, 
property, 
services 
adjustment 

Adjustment of 
property 
boundaries 
(where 
required); 
relocation of 
services 

R1 N, V V, N, R1, 
DR 

V, N, 
R1, DR 

V, IB, N, 
PC, SN, 
R2, DR 

R2 - N, R1, DR V, N, 
R1, DR 

V, IB, N, 
PC, SN, 
R2, DR 

R3 - - - 0 

R4 - - N, R1, 
DR 

V, N, R2, 
DR 

R5 - N, R1, DR N, R1, 
DR 

V, N, R2, 
DR 

R6 - N, R1, DR N, R1, 
DR 

V, N, R2, 
DR 

R7 - N, R1, DR N, R1, 
DR 

V, N, R2, 
DR 

Corridor 
clearing 

General land 
clearing, tree 
and stump 
removal, 
topsoil 
stripping, 
loading 

R1 N, V V, N, R1, 
DR 

V, N, 
R1, DR 

V, IB, N, 
PC, SN, 
R2, DR 

R2 - N, R1, DR V, N, 
R1, DR 

V, IB, N, 
PC, SN, 
R2, DR 

R3 - - - 0 

R4 - - - V, N, R2, 
DR 

R5 - N, R1, DR N, R1, 
DR 

V, N, R2, 
DR 

R6 - N, R1, DR N, R1, 
DR 

V, N, R2, 
DR 

R7 - N, R1, DR N, R1, 
DR 

V, N, R2, 
DR 
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Activity Description of 
Activity 

Receptor Additional mitigation measures 

Standard 
Hours 

Day 
(OOHW) 

OOHW 
Period 1 

OOHW 
Period 2 

Bulk 
earthworks 

Formation of 
road 
alignment. 
Excavation of 
soil and rock, 
hammering/ 
rock breaking, 
drilling, 
loading, 
haulage, 
compaction of 
fill areas, 
grading 

R1 N, V V, N, R1, 
DR 

V, N, 
R1, DR 

AA, V, IB, 
N, PC, 
SN, R2, 
DR 

R2 N, V V, N, R1, 
DR 

V, N, 
R1, DR 

V, IB, N, 
PC, SN, 
R2, DR 

R3 - - - 0 

R4 - N, R1, DR N, R1, 
DR 

V, N, R2, 
DR 

R5 - N, R1, DR N, R1, 
DR 

V, IB, N, 
PC, SN, 
R2, DR 

R6 - N, R1, DR N, R1, 
DR 

V, N, R2, 
DR 

R7 - N, R1, DR N, R1, 
DR 

V, N, R2, 
DR 

Drainage 
infrastructure 

Excavation of 
trenches and 
pits, Delivery 
and placement 
of precast 
pipes and pits; 
filing and 
compacting 

R1 N, V V, N, R1, 
DR 

V, N, 
R1, DR 

V, IB, N, 
PC, SN, 
R2, DR 

R2 - N, R1, DR N, R1, 
DR 

V, IB, N, 
PC, SN, 
R2, DR 

R3 - - - - 

R4 - - - V, N, R2, 
DR 

R5 - - N, R1, 
DR 

V, N, R2, 
DR 

R6 - N, R1, DR N, R1, 
DR 

V, N, R2, 
DR 

R7 - N, R1, DR N, R1, 
DR 

V, N, R2, 
DR 

Bridge 
construction 

Casting; 
concrete 
pours; 
placement of 
pre-cast 
elements; and 
piling (mainly 
bored). 

R1 N, V V, N, R1, 
DR 

V, N, 
R1, DR 

V, IB, N, 
PC, SN, 
R2, DR 

R2 - N, R1, DR V, N, 
R1, DR 

V, IB, N, 
PC, SN, 
R2, DR 

R3 - - - - 

R4 - - N, R1, 
DR 

V, N, R2, 
DR 

R5 - N, R1, DR N, R1, 
DR 

V, N, R2, 
DR 

R6 - N, R1, DR N, R1, 
DR 

V, N, R2, 
DR 

R7 - N, R1, DR N, R1, 
DR 

V, N, R2, 
DR 

Retaining 
walls 

Construction 
of retaining 
walls 

R1 N, V V, N, R1, 
DR 

V, N, 
R1, DR 

AA, V, IB, 
N, PC, 
SN, R2, 
DR 
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Activity Description of 
Activity 

Receptor Additional mitigation measures 

Standard 
Hours 

Day 
(OOHW) 

OOHW 
Period 1 

OOHW 
Period 2 

R2 N, V V, N, R1, 
DR 

V, N, 
R1, DR 

V, IB, N, 
PC, SN, 
R2, DR 

R3 - - - - 

R4 - N, R1, DR N, R1, 
DR 

V, N, R2, 
DR 

R5 - N, R1, DR N, R1, 
DR 

V, IB, N, 
PC, SN, 
R2, DR 

R6 - N, R1, DR N, R1, 
DR 

V, N, R2, 
DR 

R7 - N, R1, DR N, R1, 
DR 

V, N, R2, 
DR 

Paving/ 
asphalting (inc 
concreate 
sawing) 

Delivery of raw 
materials. 
Placement of 
surface 
material 

Saw cutting 

R1 N, V V, N, R1, 
DR 

V, N, 
R1, DR 

V, IB, N, 
PC, SN, 
R2, DR 

R2 - N, R1, DR N, R1, 
DR 

V, IB, N, 
PC, SN, 
R2, DR 

R3 - - - - 

R4 - - - V, N, R2, 
DR 

R5 - N, R1, DR N, R1, 
DR 

V, N, R2, 
DR 

R6 - N, R1, DR N, R1, 
DR 

V, N, R2, 
DR 

R7 - N, R1, DR N, R1, 
DR 

V, N, R2, 
DR 

Compounds Deliveries  

Plant and 
equipment 

Maintenance 

Office areas 

Storage areas 

R1 - N, R1, DR V, N, 
R1, DR 

V, IB, N, 
PC, SN, 
R2, DR 

R2 - N, R1, DR N, R1, 
DR 

V, N, R2, 
DR 

R3 - - - - 

R4  -   -  - N 

R5 - - - V, N, R2, 
DR 

R6 - - - N 

R7 - - - N 

Road furniture 
installation 

Signposting 
and line 
marking 

R1 - N, R1, DR N, R1, 
DR 

V, IB, N, 
PC, SN, 
R2, DR 

R2 - N, R1, DR N, R1, 
DR 

V, N, R2, 
DR 

R3 - - - - 

R4  -   -   -  N 

R5 - - - V, N, R2, 
DR 

R6 - - - N 

R7 - - - N 
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Activity Description of 
Activity 

Receptor Additional mitigation measures 

Standard 
Hours 

Day 
(OOHW) 

OOHW 
Period 1 

OOHW 
Period 2 

Construction 
compound 

Site 
establishment 

R1 N, V V, N, R1, 
DR 

V, N, 
R1, DR 

V, IB, N, 
PC, SN, 
R2, DR 

R2 - N, R1, DR V, N, 
R1, DR 

V, IB, N, 
PC, SN, 
R2, DR 

R3 - - - - 

R4 - - N, R1, 
DR 

V, N, R2, 
DR 

R5 - N, R1, DR N, R1, 
DR 

V, N, R2, 
DR 

R6 - N, R1, DR N, R1, 
DR 

V, N, R2, 
DR 

R7 - N, R1, DR N, R1, 
DR 

V, N, R2, 
DR 

Corridor 
clearing 

General land 
clearing, tree 
and stump 
removal, 
topsoil 
stripping, 
loading 

R1 N, V V, N, R1, 
DR 

V, N, 
R1, DR 

AA, V, IB, 
N, PC, 
SN, R2, 
DR 

R2 - N, R1, DR V, N, 
R1, DR 

V, IB, N, 
PC, SN, 
R2, DR 

R3 - - - - 

R4 - - N, R1, 
DR 

V, N, R2, 
DR 

R5 - N, R1, DR N, R1, 
DR 

V, N, R2, 
DR 

R6 - N, R1, DR N, R1, 
DR 

V, N, R2, 
DR 

R7 - N, R1, DR N, R1, 
DR 

V, N, R2, 
DR 

From the information contained in Table 8-4, the predicted construction noise level 

exceedances are considered moderately intrusive in accordance with the Roads and Maritime’s 

Construction Noise and Vibration Guideline and will require notification and verification 

monitoring for the majority of the proposed works. 

The purpose of notification is to provide residents with specific notification of the duration and 

timing of the construction activities so that residents are informed about the proposed works 

ahead of time.   

The purpose of the verification monitoring is to validate the construction noise predictions and 

confirm that the noise levels from individual equipment are not higher than the predicted levels. 

If the noise levels are found to be higher than the predicted levels, the construction activities will 

be reviewed to identify reasonable and feasible mitigation strategies to reduce levels. 

8.3 Construction vibration 

Recommended safe working distances for vibration intensive plant have been provided 

previously in Table 7-5. These safe working distances are indicative only and may vary 

depending on the equipment used and the ground conditions. Therefore, vibration 

measurements will be undertaken at the commencement of construction to determine site 

constants and review potential vibration impacts. 
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8.3.1 Standard mitigation measures for construction vibration 

Where vibration criteria are predicted to be exceeded all feasible and reasonable mitigation 

measures must be employed to minimise potential impacts. In addition to the standard 

management and mitigation measures for noise, actions for construction vibration are presented 

in Table 8-5. Furthermore, the Roads and Maritime’s Construction Noise and Vibration 

Guideline provides additional mitigation measures for construction vibration and is provided in 

Table 8-6. 

Table 8-5 Standard mitigation measures for construction vibration 

Action required Details 

Staff training Training construction workers in the correct use of 
machinery and equipment to minimise vibration. 

Construction hours and 
scheduling 

Work generating high vibration levels in relation to human 
comfort should be scheduled during less sensitive time 
periods. 

Equipment selection Use less vibration emitting construction methods where 
feasible and reasonable. This may involve substitution of 
larger machinery with alternate methods or hand tools when 
working within vibration buffer distances.  

For example, using a smaller vibratory roller in particularly 
sensitive areas, or preferably, a non-vibratory smooth drum 
roller.  

Safe working distances  As a guide, safe working distances for typical items of 
vibration intensive plant to be used are listed in Table 7-5. 
The safe working distances presented in Table 7-5 are 
indicative only and would vary depending on the particular 
item of plant and local geotechnical conditions.  They apply 
to typical buildings and the existing heritage bridge under 
typical geotechnical conditions. 

Structural surveys Pre-construction surveys of the structural integrity of 
vibration sensitive buildings may be warranted if the 
proposed works are below the safe working distances 
provided in Section 7.2.1. 

If there is a risk that buildings may be impacted by the 
proposed works, building condition surveys would be 
undertaken both before and after the works at all potentially 
affected properties to identify existing damage and any 
proposal related damage.  
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Table 8-6 Triggers for additional mitigation measures – vibration 

Time period Additional mitigation measures – 
Predicted vibration exceeds maximum 
levels 

Type1 Apply to2 

Standard Mon – Fri (7.00 am – 6.00 pm) V, N, RP All 

Sat (8.00 am – 1.00 pm) 

Sun/pub hol (nil) 

Outside 
standard 
hours 

Period 1 

Mon – Fri (6.00 pm – 10.00 pm) V, IB, N, RO, PC, 
RP, SN 

All 

Sat (1.00 pm – 10.00 pm) 

Sun/Pub Hol  
(8.00 am – 6.00 pm) 

Outside 
standard 
hours 

Period 2 

Mon – Fri (10.00 pm – 7.00 am) AA, V, IB, N, PC, 
RP, SN 

All 

Sat (10.00 pm – 8.00 am) 

Sun/pub hol 
(6.00 pm – 7.00 am) 

Note 1: The following abbreviations are used: AA = Alternative Accommodation, V = Verification, IB = Individual 
briefings, N = Notification drops, RO = Respite Offer, PC = Phone calls, SN = Specific notifications  

Note 2: All affected receivers 

8.4 Construction related traffic noise 

The Roads and Maritime’s Noise Criteria Guideline applies existing road criteria where the 

minor works increase noise levels by more than 2 dB(A) relative to the existing noise levels at 

the worst affected receptor. Since the predicted construction road traffic noise levels provided in 

Table 7-4 shows that the relative increase is below 2 dB(A), no additional mitigation is required. 

8.5 Operational road traffic noise mitigation measures 

The Roads and Maritime’s Noise Criteria Guideline applies existing road criteria where the 

minor works increase noise levels by more than 2 dB(A) relative to the existing noise levels at 

the worst affected receptor. Since the predicted operational road traffic noise levels provided in 

Table 7-8 shows that the relative increase is below 2 dB(A), no additional mitigation is required.  
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9. Conclusion 

This noise and vibration assessment leads to the following conclusions, subject to the limitations 

outlined in Section 1.3. 

9.1 Background monitoring 

Sensitive receptor and land uses potentially affected from noise and vibration impacts associated 

with the proposal were identified. Noise monitoring was undertaken at two representative receptor 

locations to the proposal site to determine existing background and road traffic noise levels. Noise 

and vibration criteria were established for the surrounding sensitive receptors and land uses. 

Based on the background noise monitoring results presented in Section 4, construction noise and 

vibration criteria have been assessed and are given in Sections 6. 

9.2 Construction noise 

The calculated results presented in Table 7-2 indicate that that construction activities would impact 

on surrounding sensitive receptors and even more so, during outside the standard construction 

hours. However, in all cases, the predicted levels are below the “highly noise affected” level of 

75 dB(A). 

The exceedances are a function of the nature of the proposed construction activities and the 

proximity of the nearest sensitive receptors and are not necessarily the result of construction 

activities that are uncharacteristically noisy in their own right. The fact that exceedances have been 

identified does not indicate that the proposed activities cannot be undertaken, but that care needs to 

be taken during the detailed planning stage to identify feasible and reasonable mitigation and 

management measures that can be implemented to minimise the potential impacts. 

As a result, noise mitigation measures would be implemented where feasible and reasonable. These 

are described in Section 8. 

Construction traffic noise related to increased vehicle movements on the roads around the site is not 

expected to be noticeable to sensitive receptor areas with negligible increase in the traffic noise 

level. The predicted construction road traffic noise levels provided in Table 7-4 shows that the 

relative increase is below 2 dB(A) at the worst affected receptors. 

9.3 Construction vibration 

Recommended safe working distances for vibration intensive plant have been provided previously in 

Table 7-5. These safe working distances are indicative only and may vary depending on the 

equipment used and the ground conditions. Therefore, vibration measurements would be undertaken 

at the commencement of construction to determine site constants and review potential vibration 

impacts.  

Furthermore, it is possible that construction vibration may be perceptible at times but given the 

separation distance and short term nature of vibration inducing activities to the nearest receptor 

dwelling, it is unlikely to receive construction vibration at levels that have the potential to cause 

cosmetic damage or human comfort complaints during construction. 
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9.4 Operational road traffic noise 

The proposed works are classified as minor works, these works are not considered redeveloped or 

new as they are not intended to increase the traffic carrying capacity of the overall road or 

accommodate a significant increase in heavy vehicle traffic and larger trucks. The Roads and 

Maritime’s Noise Criteria Guideline applies existing road criteria where the minor works increase 

noise levels by more than 2 dB(A) relative to the existing noise levels at the worst affected receptor. 

The predicted operational road traffic noise levels provided in Table 7-8 shows that the relative 

increase is below 2 dB(A).  
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Appendix A – Statistical ambient noise levels 
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Appendix B – Construction noise predictions 

 



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 35

Evening 30 33

Night 30 30

Day 40 45

Day (OOHW) 35 40

Evening 35 38

Night 35 35

Y

236 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

Truck (>20tonne) 106 81 1 Yes 0 0 236 43 20417.4

Delivery Truck 108 83 1 Yes 0 0 236 45 32359.4

Scissor Lift 98 73 1 Yes 0 0 236 35 3235.94

Mobile Crane 113 88 1 Yes 0 0 236 50 102329

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

52

Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, retail 

outlets

Standard hours 45 55 65 55 65 60 75 70

Day (OOHW) 40 55 65 55 65 60 75 70

OOHW Period 1 38 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 17

Day (OOHW) 17

OOHW Period 1 19

OOHW Period 2 22

Standard hours 7 -3 -13 -3 -13 -8 -23 -18

Day (OOHW) 12 -3 -13 -3 -13 -8 -23 -18

OOHW Period 1 14 -13 -3 -13 -8 -23 -18

OOHW Period 2 17 -13 -3 -23 -18

Standard Hours - - - - - - - -

Day (OOHW) N, R1, DR - - - - - - -

OOHW Period 1 N, R1, DR - - - - - -

OOHW Period 2 V, IB, N, PC, SN, R2, DR - - - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Barrington Bridge

Mobilisation & Site Establishment

R1

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e .g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet titled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cellC24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as part of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 35

Evening 30 33

Night 30 30

Day 40 45

Day (OOHW) 35 40

Evening 35 38

Night 35 35

Y

153 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

Truck (>20tonne) 106 81 1 Yes 0 0 153 49 77624.7

Delivery Truck 108 83 1 Yes 0 0 153 51 123027

Scissor Lift 98 73 1 Yes 0 0 153 41 12302.7

Mobile Crane 113 88 1 Yes 0 0 153 56 389045

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

58

Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 45 55 65 55 65 60 75 70

Day (OOHW) 40 55 65 55 65 60 75 70

OOHW Period 1 38 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 23

Day (OOHW) 23

OOHW Period 1 25

OOHW Period 2 28

Standard hours 13 3 -7 3 -7 -2 -17 -12

Day (OOHW) 18 3 -7 3 -7 -2 -17 -12

OOHW Period 1 20 -7 3 -7 -2 -17 -12

OOHW Period 2 23 -7 3 -17 -12

Standard Hours N, V - - - - - - -

Day (OOHW) V, N, R1, DR - - - - - - -

OOHW Period 1 V, N, R1, DR - - - - - -

OOHW Period 2 V, IB, N, PC, SN, R2, DR - N - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Barrington Bridge

Mobilisation & Site Establishment

R3

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 35

Evening 30 33

Night 30 30

Day 40 45

Day (OOHW) 35 40

Evening 35 38

Night 35 35

Y

351 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

Truck (>20tonne) 106 81 1 Yes 0 0 351 38 6025.6

Delivery Truck 108 83 1 Yes 0 0 351 40 9549.93

Scissor Lift 98 73 1 Yes 0 0 351 30 954.993

Mobile Crane 113 88 1 Yes 0 0 351 45 30199.5

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

47

Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 45 55 65 55 65 60 75 70

Day (OOHW) 40 55 65 55 65 60 75 70

OOHW Period 1 38 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 12

Day (OOHW) 12

OOHW Period 1 14

OOHW Period 2 17

Standard hours 2 -8 -18 -8 -18 -13 -28 -23

Day (OOHW) 7 -8 -18 -8 -18 -13 -28 -23

OOHW Period 1 9 -18 -8 -18 -13 -28 -23

OOHW Period 2 12 -18 -8 -28 -23

Standard Hours - - - - - - - -

Day (OOHW) N, R1, DR - - - - - - -

OOHW Period 1 N, R1, DR - - - - - -

OOHW Period 2 V, N, R2, DR - - - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Barrington Bridge

Mobilisation & Site Establishment

R2

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 35

Evening 30 33

Night 30 30

Day 40 45

Day (OOHW) 35 40

Evening 35 38

Night 35 35

Y

747 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

Truck (>20tonne) 106 81 1 Yes 0 0 747 28 575.44

Delivery Truck 108 83 1 Yes 0 0 747 30 912.011

Scissor Lift 98 73 1 Yes 0 0 747 20 91.2011

Mobile Crane 113 88 1 Yes 0 0 747 35 2884.03

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

36

Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 45 55 65 55 65 60 75 70

Day (OOHW) 40 55 65 55 65 60 75 70

OOHW Period 1 38 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 1

Day (OOHW) 1

OOHW Period 1 3

OOHW Period 2 6

Standard hours -9 -19 -29 -19 -29 -24 -39 -34

Day (OOHW) -4 -19 -29 -19 -29 -24 -39 -34

OOHW Period 1 -2 -29 -19 -29 -24 -39 -34

OOHW Period 2 1 -29 -19 -39 -34

Standard Hours  - - - - - - - -

Day (OOHW)  - - - - - - - -

OOHW Period 1  - - - - - - -

OOHW Period 2 N - - - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Barrington Bridge

Mobilisation & Site Establishment

R4

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 35

Evening 30 33

Night 30 30

Day 40 45

Day (OOHW) 35 40

Evening 35 38

Night 35 35

Y

550 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

Mobile Crane 113 88 1 Yes 0 0 550 39 7413.1

Piling rig - driven 116 91 1 Yes 0 0 550 42 14791.1

BG24 Bored piling rig (RW01,04) 114 89 1 Yes 0 0 550 40 9332.54

Power Generator 103 78 1 Yes 0 0 550 29 741.31

Concrete pump 109 84 1 Yes 0 0 550 35 2951.21

Concrete Truck 109 84 1 Yes 0 0 550 35 2951.21

Generator 103 78 1 Yes 0 0 550 29 741.31

Pneumatic Jackhammer 113 88 1 Yes 0 0 550 39 7413.1

Welding equipment 105 80 1 Yes 0 0 550 31 1174.9

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

47

Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 45 55 65 55 65 60 75 70

Day (OOHW) 40 55 65 55 65 60 75 70

OOHW Period 1 38 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 12

Day (OOHW) 12

OOHW Period 1 14

OOHW Period 2 17

Standard hours 2 -8 -18 -8 -18 -13 -28 -23

Day (OOHW) 7 -8 -18 -8 -18 -13 -28 -23

OOHW Period 1 9 -18 -8 -18 -13 -28 -23

OOHW Period 2 12 -18 -8 -28 -23

Standard Hours - - - - - - - -

Day (OOHW) N, R1, DR - - - - - - -

OOHW Period 1 N, R1, DR - - - - - -

OOHW Period 2 V, N, R2, DR - - - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Barrington Bridge

Bridge works

R5

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 30

Evening 30 30

Night 30 30

Day 40 40

Day (OOHW) 35 35

Evening 35 35

Night 35 35

Y

697 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

Cat D10 Bulldozer 116 91 1 Yes 0 0 697 39 7079.46

Tracked Excavator 110 85 1 Yes 0 0 697 33 1778.28

4-5hp Chainsaw 114 89 1 Yes 0 0 697 37 4466.84

40-50hp Tub grinder & mulcher 116 91 1 Yes 0 0 697 39 7079.46

50t Dump truck 110 85 1 Yes 0 0 697 33 1778.28

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

43

Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 40 55 65 55 65 60 75 70

Day (OOHW) 35 55 65 55 65 60 75 70

OOHW Period 1 35 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 13

Day (OOHW) 13

OOHW Period 1 13

OOHW Period 2 13

Standard hours 3 -12 -22 -12 -22 -17 -32 -27

Day (OOHW) 8 -12 -22 -12 -22 -17 -32 -27

OOHW Period 1 8 -22 -12 -22 -17 -32 -27

OOHW Period 2 8 -22 -12 -32 -27

Standard Hours - - - - - - - -

Day (OOHW) N, R1, DR - - - - - - -

OOHW Period 1 N, R1, DR - - - - - -

OOHW Period 2 V, N, R2, DR - - - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Barrington Bridge

Corridor clearing

R6

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 30

Evening 30 30

Night 30 30

Day 40 40

Day (OOHW) 35 35

Evening 35 35

Night 35 35

Y

692 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

Truck (>20tonne) 106 81 1 Yes 0 0 692 29 724.436

Delivery Truck 108 83 1 Yes 0 0 692 31 1148.15

Scissor Lift 98 73 1 Yes 0 0 692 21 114.815

Mobile Crane 113 88 1 Yes 0 0 692 36 3630.78

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

37

Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 40 55 65 55 65 60 75 70

Day (OOHW) 35 55 65 55 65 60 75 70

OOHW Period 1 35 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 7

Day (OOHW) 7

OOHW Period 1 7

OOHW Period 2 7

Standard hours -3 -18 -28 -18 -28 -23 -38 -33

Day (OOHW) 2 -18 -28 -18 -28 -23 -38 -33

OOHW Period 1 2 -28 -18 -28 -23 -38 -33

OOHW Period 2 2 -28 -18 -38 -33

Standard Hours - - - - - - - -

Day (OOHW) - - - - - - - -

OOHW Period 1 - - - - - - -

OOHW Period 2 N - - - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Barrington Bridge

Mobilisation & Site Establishment

R7

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 35

Evening 30 33

Night 30 30

Day 40 45

Day (OOHW) 35 40

Evening 35 38

Night 35 35

Y

747 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

Tracked Excavator 110 85 1 Yes 0 0 747 32 1445.44

50t Dump truck 110 85 1 Yes 0 0 747 32 1445.44

Crane Truck 108 83 1 Yes 0 0 747 30 912.011

Pneumatic Jackhammer 113 88 1 Yes 0 0 747 35 2884.03

Concrete saw 118 93 1 Yes 0 0 747 40 9120.11

Vacuum truck 109 84 1 Yes 0 0 747 31 1148.15

Backhoe 111 86 1 Yes 0 0 747 33 1819.7

Power Generator 103 78 1 Yes 0 0 747 25 288.403

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

43

Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 45 55 65 55 65 60 75 70

Day (OOHW) 40 55 65 55 65 60 75 70

OOHW Period 1 38 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 8

Day (OOHW) 8

OOHW Period 1 10

OOHW Period 2 13

Standard hours -2 -12 -22 -12 -22 -17 -32 -27

Day (OOHW) 3 -12 -22 -12 -22 -17 -32 -27

OOHW Period 1 5 -22 -12 -22 -17 -32 -27

OOHW Period 2 8 -22 -12 -32 -27

Standard Hours - - - - - - - -

Day (OOHW) - - - - - - - -

OOHW Period 1 N, R1, DR - - - - - -

OOHW Period 2 V, N, R2, DR - - - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Barrington Bridge

Utility, property, services adjustment

R4

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 35

Evening 30 33

Night 30 30

Day 40 45

Day (OOHW) 35 40

Evening 35 38

Night 35 35

Y

550 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

Truck (>20tonne) 106 81 1 Yes 0 0 550 32 1479.11

Delivery Truck 108 83 1 Yes 0 0 550 34 2344.23

Scissor Lift 98 73 1 Yes 0 0 550 24 234.423

Mobile Crane 113 88 1 Yes 0 0 550 39 7413.1

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

41

Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 45 55 65 55 65 60 75 70

Day (OOHW) 40 55 65 55 65 60 75 70

OOHW Period 1 38 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 6

Day (OOHW) 6

OOHW Period 1 8

OOHW Period 2 11

Standard hours -4 -14 -24 -14 -24 -19 -34 -29

Day (OOHW) 1 -14 -24 -14 -24 -19 -34 -29

OOHW Period 1 3 -24 -14 -24 -19 -34 -29

OOHW Period 2 6 -24 -14 -34 -29

Standard Hours - - - - - - - -

Day (OOHW) - - - - - - - -

OOHW Period 1 - - - - - - -

OOHW Period 2 V, N, R2, DR - - - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Barrington Bridge

Mobilisation & Site Establishment

R5

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 35

Evening 30 33

Night 30 30

Day 40 45

Day (OOHW) 35 40

Evening 35 38

Night 35 35

Y

153 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

Pavement laying machine 114 89 1 Yes 0 0 153 57 489779

50t Dump truck 110 85 1 Yes 0 0 153 53 194984

Asphalt truck/ sprayer 106 81 1 Yes 0 0 153 49 77624.7

Concrete Truck 109 84 1 Yes 0 0 153 52 154882

Roller 107 82 1 Yes 0 0 153 50 97723.7

Concrete saw 118 93 1 Yes 0 0 153 61 1230269

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

64

Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 45 55 65 55 65 60 75 70

Day (OOHW) 40 55 65 55 65 60 75 70

OOHW Period 1 38 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 29

Day (OOHW) 29

OOHW Period 1 31

OOHW Period 2 34

Standard hours 19 9 -1 9 -1 4 -11 -6

Day (OOHW) 24 9 -1 9 -1 4 -11 -6

OOHW Period 1 26 -1 9 -1 4 -11 -6

OOHW Period 2 29 -1 9 -11 -6

Standard Hours N, V - - - - - - -

Day (OOHW) V, N, R1, DR N, R1, DR - N, R1, DR - - - -

OOHW Period 1 V, IB, N, R1, DR, PC, SN - N, R1, DR - - - -

OOHW Period 2 AA, V, IB, N, PC, SN, R2, DR - V, N, R2, DR - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Barrington Bridge

Paving/ asphalting (inc concreate sawing)

R3

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 35

Evening 30 33

Night 30 30

Day 40 45

Day (OOHW) 35 40

Evening 35 38

Night 35 35

Y

236 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

Mobile Crane 113 88 1 Yes 0 0 236 50 102329

Piling rig - driven 116 91 1 Yes 0 0 236 53 204174

BG24 Bored piling rig (RW01,04) 114 89 1 Yes 0 0 236 51 128825

Power Generator 103 78 1 Yes 0 0 236 40 10232.9

Concrete pump 109 84 1 Yes 0 0 236 46 40738

Concrete Truck 109 84 1 Yes 0 0 236 46 40738

Generator 103 78 1 Yes 0 0 236 40 10232.9

Pneumatic Jackhammer 113 88 1 Yes 0 0 236 50 102329

Welding equipment 105 80 1 Yes 0 0 236 42 16218.1

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

58

Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 45 55 65 55 65 60 75 70

Day (OOHW) 40 55 65 55 65 60 75 70

OOHW Period 1 38 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 23

Day (OOHW) 23

OOHW Period 1 25

OOHW Period 2 28

Standard hours 13 3 -7 3 -7 -2 -17 -12

Day (OOHW) 18 3 -7 3 -7 -2 -17 -12

OOHW Period 1 20 -7 3 -7 -2 -17 -12

OOHW Period 2 23 -7 3 -17 -12

Standard Hours N, V - - - - - - -

Day (OOHW) V, N, R1, DR - - - - - - -

OOHW Period 1 V, N, R1, DR - - - - - -

OOHW Period 2 V, IB, N, PC, SN, R2, DR - N - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Barrington Bridge

Bridge works

R1

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 30

Evening 30 30

Night 30 30

Day 40 40

Day (OOHW) 35 35

Evening 35 35

Night 35 35

Y

697 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

Truck (>20tonne) 106 81 1 Yes 0 0 697 29 707.946

Delivery Truck 108 83 1 Yes 0 0 697 31 1122.02

Scissor Lift 98 73 1 Yes 0 0 697 21 112.202

Mobile Crane 113 88 1 Yes 0 0 697 36 3548.13

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

37

Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 40 55 65 55 65 60 75 70

Day (OOHW) 35 55 65 55 65 60 75 70

OOHW Period 1 35 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 7

Day (OOHW) 7

OOHW Period 1 7

OOHW Period 2 7

Standard hours -3 -18 -28 -18 -28 -23 -38 -33

Day (OOHW) 2 -18 -28 -18 -28 -23 -38 -33

OOHW Period 1 2 -28 -18 -28 -23 -38 -33

OOHW Period 2 2 -28 -18 -38 -33

Standard Hours - - - - - - - -

Day (OOHW) - - - - - - - -

OOHW Period 1 - - - - - - -

OOHW Period 2 N - - - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Barrington Bridge

Mobilisation & Site Establishment

R6

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 35

Evening 30 33

Night 30 30

Day 40 45

Day (OOHW) 35 40

Evening 35 38

Night 35 35

Y

351 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

Tracked Excavator 110 85 1 Yes 0 0 351 42 15135.6

50t Dump truck 110 85 1 Yes 0 0 351 42 15135.6

Crane Truck 108 83 1 Yes 0 0 351 40 9549.93

Pneumatic Jackhammer 113 88 1 Yes 0 0 351 45 30199.5

Concrete saw 118 93 1 Yes 0 0 351 50 95499.3

Vacuum truck 109 84 1 Yes 0 0 351 41 12022.6

Backhoe 111 86 1 Yes 0 0 351 43 19054.6

Power Generator 103 78 1 Yes 0 0 351 35 3019.95

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

53

Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 45 55 65 55 65 60 75 70

Day (OOHW) 40 55 65 55 65 60 75 70

OOHW Period 1 38 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 18

Day (OOHW) 18

OOHW Period 1 20

OOHW Period 2 23

Standard hours 8 -2 -12 -2 -12 -7 -22 -17

Day (OOHW) 13 -2 -12 -2 -12 -7 -22 -17

OOHW Period 1 15 -12 -2 -12 -7 -22 -17

OOHW Period 2 18 -12 -2 -22 -17

Standard Hours - - - - - - - -

Day (OOHW) N, R1, DR - - - - - - -

OOHW Period 1 V, N, R1, DR - - - - - -

OOHW Period 2 V, IB, N, PC, SN, R2, DR - - - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Barrington Bridge

Utility, property, services adjustment

R2

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 35

Evening 30 33

Night 30 30

Day 40 45

Day (OOHW) 35 40

Evening 35 38

Night 35 35

Y

747 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

Cat D10 Bulldozer 116 91 1 Yes 0 0 747 38 5754.4

Tracked Excavator 110 85 1 Yes 0 0 747 32 1445.44

4-5hp Chainsaw 114 89 1 Yes 0 0 747 36 3630.78

40-50hp Tub grinder & mulcher 116 91 1 Yes 0 0 747 38 5754.4

50t Dump truck 110 85 1 Yes 0 0 747 32 1445.44

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

43

Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 45 55 65 55 65 60 75 70

Day (OOHW) 40 55 65 55 65 60 75 70

OOHW Period 1 38 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 8

Day (OOHW) 8

OOHW Period 1 10

OOHW Period 2 13

Standard hours -2 -12 -22 -12 -22 -17 -32 -27

Day (OOHW) 3 -12 -22 -12 -22 -17 -32 -27

OOHW Period 1 5 -22 -12 -22 -17 -32 -27

OOHW Period 2 8 -22 -12 -32 -27

Standard Hours - - - - - - - -

Day (OOHW) - - - - - - - -

OOHW Period 1 N, R1, DR - - - - - -

OOHW Period 2 V, N, R2, DR - - - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Barrington Bridge

Corridor clearing

R4

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 35

Evening 30 33

Night 30 30

Day 40 45

Day (OOHW) 35 40

Evening 35 38

Night 35 35

Y

236 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

Tracked Excavator 110 85 1 Yes 0 0 236 47 51286.1

50t Dump truck 110 85 1 Yes 0 0 236 47 51286.1

Crane Truck 108 83 1 Yes 0 0 236 45 32359.4

Pneumatic Jackhammer 113 88 1 Yes 0 0 236 50 102329

Concrete saw 118 93 1 Yes 0 0 236 55 323594

Vacuum truck 109 84 1 Yes 0 0 236 46 40738

Backhoe 111 86 1 Yes 0 0 236 48 64565.4

Power Generator 103 78 1 Yes 0 0 236 40 10232.9

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

58

Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 45 55 65 55 65 60 75 70

Day (OOHW) 40 55 65 55 65 60 75 70

OOHW Period 1 38 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 23

Day (OOHW) 23

OOHW Period 1 25

OOHW Period 2 28

Standard hours 13 3 -7 3 -7 -2 -17 -12

Day (OOHW) 18 3 -7 3 -7 -2 -17 -12

OOHW Period 1 20 -7 3 -7 -2 -17 -12

OOHW Period 2 23 -7 3 -17 -12

Standard Hours N, V - - - - - - -

Day (OOHW) V, N, R1, DR - - - - - - -

OOHW Period 1 V, N, R1, DR - - - - - -

OOHW Period 2 V, IB, N, PC, SN, R2, DR - N - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Barrington Bridge

Utility, property, services adjustment

R1

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 35

Evening 30 33

Night 30 30

Day 40 45

Day (OOHW) 35 40

Evening 35 38

Night 35 35

Y

153 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

Tracked Excavator 110 85 1 Yes 0 0 153 53 194984

50t Dump truck 110 85 1 Yes 0 0 153 53 194984

Crane Truck 108 83 1 Yes 0 0 153 51 123027

Pneumatic Jackhammer 113 88 1 Yes 0 0 153 56 389045

Concrete saw 118 93 1 Yes 0 0 153 61 1230269

Vacuum truck 109 84 1 Yes 0 0 153 52 154882

Backhoe 111 86 1 Yes 0 0 153 54 245471

Power Generator 103 78 1 Yes 0 0 153 46 38904.5

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

64

Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 45 55 65 55 65 60 75 70

Day (OOHW) 40 55 65 55 65 60 75 70

OOHW Period 1 38 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 29

Day (OOHW) 29

OOHW Period 1 31

OOHW Period 2 34

Standard hours 19 9 -1 9 -1 4 -11 -6

Day (OOHW) 24 9 -1 9 -1 4 -11 -6

OOHW Period 1 26 -1 9 -1 4 -11 -6

OOHW Period 2 29 -1 9 -11 -6

Standard Hours N, V - - - - - - -

Day (OOHW) V, N, R1, DR N, R1, DR - N, R1, DR - - - -

OOHW Period 1 V, IB, N, R1, DR, PC, SN - N, R1, DR - - - -

OOHW Period 2 AA, V, IB, N, PC, SN, R2, DR - V, N, R2, DR - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Barrington Bridge

Utility, property, services adjustment

R3

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 35

Evening 30 33

Night 30 30

Day 40 45

Day (OOHW) 35 40

Evening 35 38

Night 35 35

Y

351 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

BG24 Bored piling rig (RW01,04) 114 89 1 Yes 0 0 351 46 38018.9

Power Generator 103 78 1 Yes 0 0 351 35 3019.95

Mobile Crane 113 88 1 Yes 0 0 351 45 30199.5

Concrete vibrator 103 78 1 Yes 0 0 351 35 3019.95

Concrete pump 109 84 1 Yes 0 0 351 41 12022.6

Welding equipment 105 80 1 Yes 0 0 351 37 4786.3

Tracked Excavator 110 85 1 Yes 0 0 351 42 15135.6

Air track drill 124 99 1 Yes 0 0 351 56 380189

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

57

Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 45 55 65 55 65 60 75 70

Day (OOHW) 40 55 65 55 65 60 75 70

OOHW Period 1 38 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 22

Day (OOHW) 22

OOHW Period 1 24

OOHW Period 2 27

Standard hours 12 2 -8 2 -8 -3 -18 -13

Day (OOHW) 17 2 -8 2 -8 -3 -18 -13

OOHW Period 1 19 -8 2 -8 -3 -18 -13

OOHW Period 2 22 -8 2 -18 -13

Standard Hours N, V - - - - - - -

Day (OOHW) V, N, R1, DR - - - - - - -

OOHW Period 1 V, N, R1, DR - - - - - -

OOHW Period 2 V, IB, N, PC, SN, R2, DR - N - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Barrington Bridge

Retaining walls

R2

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 35

Evening 30 33

Night 30 30

Day 40 45

Day (OOHW) 35 40

Evening 35 38

Night 35 35

Y

236 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

BG24 Bored piling rig (RW01,04) 114 89 1 Yes 0 0 236 51 128825

Power Generator 103 78 1 Yes 0 0 236 40 10232.9

Mobile Crane 113 88 1 Yes 0 0 236 50 102329

Concrete vibrator 103 78 1 Yes 0 0 236 40 10232.9

Concrete pump 109 84 1 Yes 0 0 236 46 40738

Welding equipment 105 80 1 Yes 0 0 236 42 16218.1

Tracked Excavator 110 85 1 Yes 0 0 236 47 51286.1

Air track drill 124 99 1 Yes 0 0 236 61 1288250

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

62

Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 45 55 65 55 65 60 75 70

Day (OOHW) 40 55 65 55 65 60 75 70

OOHW Period 1 38 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 27

Day (OOHW) 27

OOHW Period 1 29

OOHW Period 2 32

Standard hours 17 7 -3 7 -3 2 -13 -8

Day (OOHW) 22 7 -3 7 -3 2 -13 -8

OOHW Period 1 24 -3 7 -3 2 -13 -8

OOHW Period 2 27 -3 7 -13 -8

Standard Hours N, V - - - - - - -

Day (OOHW) V, N, R1, DR N, R1, DR - N, R1, DR - - - -

OOHW Period 1 V, N, R1, DR - N, R1, DR - - - -

OOHW Period 2 AA, V, IB, N, PC, SN, R2, DR - V, N, R2, DR - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Barrington Bridge

Retaining walls

R1

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 35

Evening 30 33

Night 30 30

Day 40 45

Day (OOHW) 35 40

Evening 35 38

Night 35 35

Y

550 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

Tracked Excavator 110 85 1 Yes 0 0 550 36 3715.35

50t Dump truck 110 85 1 Yes 0 0 550 36 3715.35

Crane Truck 108 83 1 Yes 0 0 550 34 2344.23

Pneumatic Jackhammer 113 88 1 Yes 0 0 550 39 7413.1

Concrete saw 118 93 1 Yes 0 0 550 44 23442.3

Vacuum truck 109 84 1 Yes 0 0 550 35 2951.21

Backhoe 111 86 1 Yes 0 0 550 37 4677.35

Power Generator 103 78 1 Yes 0 0 550 29 741.31

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

47

Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 45 55 65 55 65 60 75 70

Day (OOHW) 40 55 65 55 65 60 75 70

OOHW Period 1 38 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 12

Day (OOHW) 12

OOHW Period 1 14

OOHW Period 2 17

Standard hours 2 -8 -18 -8 -18 -13 -28 -23

Day (OOHW) 7 -8 -18 -8 -18 -13 -28 -23

OOHW Period 1 9 -18 -8 -18 -13 -28 -23

OOHW Period 2 12 -18 -8 -28 -23

Standard Hours - - - - - - - -

Day (OOHW) N, R1, DR - - - - - - -

OOHW Period 1 N, R1, DR - - - - - -

OOHW Period 2 V, N, R2, DR - - - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Barrington Bridge

Utility, property, services adjustment

R5

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 35

Evening 30 33

Night 30 30

Day 40 45

Day (OOHW) 35 40

Evening 35 38

Night 35 35

Y

351 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

Backhoe 111 86 1 Yes 0 0 351 43 19054.6

Mobile Crane 113 88 1 Yes 0 0 351 45 30199.5

Tracked Excavator 110 85 1 Yes 0 0 351 42 15135.6

Concrete Truck 109 84 1 Yes 0 0 351 41 12022.6

Generator 103 78 1 Yes 0 0 351 35 3019.95

Vibratory Roller 109 84 1 Yes 0 0 351 41 12022.6

Delivery Truck 108 83 1 Yes 0 0 351 40 9549.93

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

50

Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 45 55 65 55 65 60 75 70

Day (OOHW) 40 55 65 55 65 60 75 70

OOHW Period 1 38 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 15

Day (OOHW) 15

OOHW Period 1 17

OOHW Period 2 20

Standard hours 5 -5 -15 -5 -15 -10 -25 -20

Day (OOHW) 10 -5 -15 -5 -15 -10 -25 -20

OOHW Period 1 12 -15 -5 -15 -10 -25 -20

OOHW Period 2 15 -15 -5 -25 -20

Standard Hours - - - - - - - -

Day (OOHW) N, R1, DR - - - - - - -

OOHW Period 1 N, R1, DR - - - - - -

OOHW Period 2 V, IB, N, PC, SN, R2, DR - - - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Barrington Bridge

Drainage infrastructure        

R2

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 30

Evening 30 30

Night 30 30

Day 40 40

Day (OOHW) 35 35

Evening 35 35

Night 35 35

Y

697 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

Tracked Excavator 110 85 1 Yes 0 0 697 33 1778.28

50t Dump truck 110 85 1 Yes 0 0 697 33 1778.28

Crane Truck 108 83 1 Yes 0 0 697 31 1122.02

Pneumatic Jackhammer 113 88 1 Yes 0 0 697 36 3548.13

Concrete saw 118 93 1 Yes 0 0 697 41 11220.2

Vacuum truck 109 84 1 Yes 0 0 697 32 1412.54

Backhoe 111 86 1 Yes 0 0 697 34 2238.72

Power Generator 103 78 1 Yes 0 0 697 26 354.813

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

44

Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 40 55 65 55 65 60 75 70

Day (OOHW) 35 55 65 55 65 60 75 70

OOHW Period 1 35 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 14

Day (OOHW) 14

OOHW Period 1 14

OOHW Period 2 14

Standard hours 4 -11 -21 -11 -21 -16 -31 -26

Day (OOHW) 9 -11 -21 -11 -21 -16 -31 -26

OOHW Period 1 9 -21 -11 -21 -16 -31 -26

OOHW Period 2 9 -21 -11 -31 -26

Standard Hours - - - - - - - -

Day (OOHW) N, R1, DR - - - - - - -

OOHW Period 1 N, R1, DR - - - - - -

OOHW Period 2 V, N, R2, DR - - - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Barrington Bridge

Utility, property, services adjustment

R6

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 35

Evening 30 33

Night 30 30

Day 40 45

Day (OOHW) 35 40

Evening 35 38

Night 35 35

Y

236 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

Cat D10 Bulldozer 116 91 1 Yes 0 0 236 53 204174

637E Scraper 110 85 1 Yes 0 0 236 47 51286.1

Tracked Excavator 110 85 1 Yes 0 0 236 47 51286.1

PC400 45t tracked excavator with Hammer 122 97 1 Yes 0 0 236 59 812831

Grader 110 85 1 Yes 0 0 236 47 51286.1

50t Dump truck 110 85 1 Yes 0 0 236 47 51286.1

Compactor 113 88 1 Yes 0 0 236 50 102329

Vibratory Roller 109 84 1 Yes 0 0 236 46 40738

Water cart 108 83 1 Yes 0 0 236 45 32359.4

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

61

Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 45 55 65 55 65 60 75 70

Day (OOHW) 40 55 65 55 65 60 75 70

OOHW Period 1 38 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 26

Day (OOHW) 26

OOHW Period 1 28

OOHW Period 2 31

Standard hours 16 6 -4 6 -4 1 -14 -9

Day (OOHW) 21 6 -4 6 -4 1 -14 -9

OOHW Period 1 23 -4 6 -4 1 -14 -9

OOHW Period 2 26 -4 6 -14 -9

Standard Hours N, V - - - - - - -

Day (OOHW) V, N, R1, DR N, R1, DR - N, R1, DR - - - -

OOHW Period 1 V, N, R1, DR - N, R1, DR - - - -

OOHW Period 2 AA, V, IB, N, PC, SN, R2, DR - V, N, R2, DR - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Barrington Bridge

Bulk earthworks

R1

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 30

Evening 30 30

Night 30 30

Day 40 40

Day (OOHW) 35 35

Evening 35 35

Night 35 35

Y

692 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

Tracked Excavator 110 85 1 Yes 0 0 692 33 1819.7

50t Dump truck 110 85 1 Yes 0 0 692 33 1819.7

Crane Truck 108 83 1 Yes 0 0 692 31 1148.15

Pneumatic Jackhammer 113 88 1 Yes 0 0 692 36 3630.78

Concrete saw 118 93 1 Yes 0 0 692 41 11481.5

Vacuum truck 109 84 1 Yes 0 0 692 32 1445.44

Backhoe 111 86 1 Yes 0 0 692 34 2290.87

Power Generator 103 78 1 Yes 0 0 692 26 363.078

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

44

Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 40 55 65 55 65 60 75 70

Day (OOHW) 35 55 65 55 65 60 75 70

OOHW Period 1 35 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 14

Day (OOHW) 14

OOHW Period 1 14

OOHW Period 2 14

Standard hours 4 -11 -21 -11 -21 -16 -31 -26

Day (OOHW) 9 -11 -21 -11 -21 -16 -31 -26

OOHW Period 1 9 -21 -11 -21 -16 -31 -26

OOHW Period 2 9 -21 -11 -31 -26

Standard Hours - - - - - - - -

Day (OOHW) N, R1, DR - - - - - - -

OOHW Period 1 N, R1, DR - - - - - -

OOHW Period 2 V, N, R2, DR - - - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Barrington Bridge

Utility, property, services adjustment

R7

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 35

Evening 30 33

Night 30 30

Day 40 45

Day (OOHW) 35 40

Evening 35 38

Night 35 35

Y

236 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

Cat D10 Bulldozer 116 91 1 Yes 0 0 236 53 204174

Tracked Excavator 110 85 1 Yes 0 0 236 47 51286.1

4-5hp Chainsaw 114 89 1 Yes 0 0 236 51 128825

40-50hp Tub grinder & mulcher 116 91 1 Yes 0 0 236 53 204174

50t Dump truck 110 85 1 Yes 0 0 236 47 51286.1

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

58

Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 45 55 65 55 65 60 75 70

Day (OOHW) 40 55 65 55 65 60 75 70

OOHW Period 1 38 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 23

Day (OOHW) 23

OOHW Period 1 25

OOHW Period 2 28

Standard hours 13 3 -7 3 -7 -2 -17 -12

Day (OOHW) 18 3 -7 3 -7 -2 -17 -12

OOHW Period 1 20 -7 3 -7 -2 -17 -12

OOHW Period 2 23 -7 3 -17 -12

Standard Hours N, V - - - - - - -

Day (OOHW) V, N, R1, DR - - - - - - -

OOHW Period 1 V, N, R1, DR - - - - - -

OOHW Period 2 V, IB, N, PC, SN, R2, DR - N - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Barrington Bridge

Corridor clearing

R1

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 35

Evening 30 33

Night 30 30

Day 40 45

Day (OOHW) 35 40

Evening 35 38

Night 35 35

Y

351 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

Cat D10 Bulldozer 116 91 1 Yes 0 0 351 48 60256

Tracked Excavator 110 85 1 Yes 0 0 351 42 15135.6

4-5hp Chainsaw 114 89 1 Yes 0 0 351 46 38018.9

40-50hp Tub grinder & mulcher 116 91 1 Yes 0 0 351 48 60256

50t Dump truck 110 85 1 Yes 0 0 351 42 15135.6

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

53

Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 45 55 65 55 65 60 75 70

Day (OOHW) 40 55 65 55 65 60 75 70

OOHW Period 1 38 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 18

Day (OOHW) 18

OOHW Period 1 20

OOHW Period 2 23

Standard hours 8 -2 -12 -2 -12 -7 -22 -17

Day (OOHW) 13 -2 -12 -2 -12 -7 -22 -17

OOHW Period 1 15 -12 -2 -12 -7 -22 -17

OOHW Period 2 18 -12 -2 -22 -17

Standard Hours - - - - - - - -

Day (OOHW) N, R1, DR - - - - - - -

OOHW Period 1 V, N, R1, DR - - - - - -

OOHW Period 2 V, IB, N, PC, SN, R2, DR - - - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Barrington Bridge

Corridor clearing

R2

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 35

Evening 30 33

Night 30 30

Day 40 45

Day (OOHW) 35 40

Evening 35 38

Night 35 35

Y

153 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

Front End Loader 113 88 1 Yes 0 0 153 56 389045

Tracked Excavator 110 85 1 Yes 0 0 153 53 194984

Delivery Truck 108 83 1 Yes 0 0 153 51 123027

Generator 103 78 1 Yes 0 0 153 46 38904.5

Welding equipment 105 80 1 Yes 0 0 153 48 61659.5

Light vehicles 103 78 1 Yes 0 0 153 46 38904.5

Power Generator 103 78 1 Yes 0 0 153 46 38904.5

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

59

Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 45 55 65 55 65 60 75 70

Day (OOHW) 40 55 65 55 65 60 75 70

OOHW Period 1 38 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 24

Day (OOHW) 24

OOHW Period 1 26

OOHW Period 2 29

Standard hours 14 4 -6 4 -6 -1 -16 -11

Day (OOHW) 19 4 -6 4 -6 -1 -16 -11

OOHW Period 1 21 -6 4 -6 -1 -16 -11

OOHW Period 2 24 -6 4 -16 -11

Standard Hours N, V - - - - - - -

Day (OOHW) V, N, R1, DR - - - - - - -

OOHW Period 1 V, N, R1, DR - - - - - -

OOHW Period 2 V, IB, N, PC, SN, R2, DR - N - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Barrington Bridge

Compounds

R3

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 35

Evening 30 33

Night 30 30

Day 40 45

Day (OOHW) 35 40

Evening 35 38

Night 35 35

Y

747 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

Backhoe 111 86 1 Yes 0 0 747 33 1819.7

Mobile Crane 113 88 1 Yes 0 0 747 35 2884.03

Tracked Excavator 110 85 1 Yes 0 0 747 32 1445.44

Concrete Truck 109 84 1 Yes 0 0 747 31 1148.15

Generator 103 78 1 Yes 0 0 747 25 288.403

Vibratory Roller 109 84 1 Yes 0 0 747 31 1148.15

Delivery Truck 108 83 1 Yes 0 0 747 30 912.011

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

40

Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 45 55 65 55 65 60 75 70

Day (OOHW) 40 55 65 55 65 60 75 70

OOHW Period 1 38 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 5

Day (OOHW) 5

OOHW Period 1 7

OOHW Period 2 10

Standard hours -5 -15 -25 -15 -25 -20 -35 -30

Day (OOHW) 0 -15 -25 -15 -25 -20 -35 -30

OOHW Period 1 2 -25 -15 -25 -20 -35 -30

OOHW Period 2 5 -25 -15 -35 -30

Standard Hours - - - - - - - -

Day (OOHW) - - - - - - - -

OOHW Period 1 - - - - - - -

OOHW Period 2 V, N, R2, DR - - - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Barrington Bridge

Drainage infrastructure        

R4

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 35

Evening 30 33

Night 30 30

Day 40 45

Day (OOHW) 35 40

Evening 35 38

Night 35 35

Y

153 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

Cat D10 Bulldozer 116 91 1 Yes 0 0 153 59 776247

Tracked Excavator 110 85 1 Yes 0 0 153 53 194984

4-5hp Chainsaw 114 89 1 Yes 0 0 153 57 489779

40-50hp Tub grinder & mulcher 116 91 1 Yes 0 0 153 59 776247

50t Dump truck 110 85 1 Yes 0 0 153 53 194984

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

64

Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 45 55 65 55 65 60 75 70

Day (OOHW) 40 55 65 55 65 60 75 70

OOHW Period 1 38 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 29

Day (OOHW) 29

OOHW Period 1 31

OOHW Period 2 34

Standard hours 19 9 -1 9 -1 4 -11 -6

Day (OOHW) 24 9 -1 9 -1 4 -11 -6

OOHW Period 1 26 -1 9 -1 4 -11 -6

OOHW Period 2 29 -1 9 -11 -6

Standard Hours N, V - - - - - - -

Day (OOHW) V, N, R1, DR N, R1, DR - N, R1, DR - - - -

OOHW Period 1 V, IB, N, R1, DR, PC, SN - N, R1, DR - - - -

OOHW Period 2 AA, V, IB, N, PC, SN, R2, DR - V, N, R2, DR - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Barrington Bridge

Corridor clearing

R3

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 35

Evening 30 33

Night 30 30

Day 40 45

Day (OOHW) 35 40

Evening 35 38

Night 35 35

Y

153 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

Delivery Truck 108 83 1 Yes 0 0 153 51 123027

Scissor Lift 98 73 1 Yes 0 0 153 41 12302.7

Mobile Crane 113 88 1 Yes 0 0 153 56 389045

Delivery Truck 108 83 1 Yes 0 0 153 51 123027

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

58

Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 45 55 65 55 65 60 75 70

Day (OOHW) 40 55 65 55 65 60 75 70

OOHW Period 1 38 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 23

Day (OOHW) 23

OOHW Period 1 25

OOHW Period 2 28

Standard hours 13 3 -7 3 -7 -2 -17 -12

Day (OOHW) 18 3 -7 3 -7 -2 -17 -12

OOHW Period 1 20 -7 3 -7 -2 -17 -12

OOHW Period 2 23 -7 3 -17 -12

Standard Hours N, V - - - - - - -

Day (OOHW) V, N, R1, DR - - - - - - -

OOHW Period 1 V, N, R1, DR - - - - - -

OOHW Period 2 V, IB, N, PC, SN, R2, DR - N - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Barrington Bridge

Road furniture installation

R3

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 35

Evening 30 33

Night 30 30

Day 40 45

Day (OOHW) 35 40

Evening 35 38

Night 35 35

Y

550 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

Cat D10 Bulldozer 116 91 1 Yes 0 0 550 42 14791.1

Tracked Excavator 110 85 1 Yes 0 0 550 36 3715.35

4-5hp Chainsaw 114 89 1 Yes 0 0 550 40 9332.54

40-50hp Tub grinder & mulcher 116 91 1 Yes 0 0 550 42 14791.1

50t Dump truck 110 85 1 Yes 0 0 550 36 3715.35

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

47

Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 45 55 65 55 65 60 75 70

Day (OOHW) 40 55 65 55 65 60 75 70

OOHW Period 1 38 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 12

Day (OOHW) 12

OOHW Period 1 14

OOHW Period 2 17

Standard hours 2 -8 -18 -8 -18 -13 -28 -23

Day (OOHW) 7 -8 -18 -8 -18 -13 -28 -23

OOHW Period 1 9 -18 -8 -18 -13 -28 -23

OOHW Period 2 12 -18 -8 -28 -23

Standard Hours - - - - - - - -

Day (OOHW) N, R1, DR - - - - - - -

OOHW Period 1 N, R1, DR - - - - - -

OOHW Period 2 V, N, R2, DR - - - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Barrington Bridge

Corridor clearing

R5

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 30

Evening 30 30

Night 30 30

Day 40 40

Day (OOHW) 35 35

Evening 35 35

Night 35 35

Y

692 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

Cat D10 Bulldozer 116 91 1 Yes 0 0 692 39 7244.36

Tracked Excavator 110 85 1 Yes 0 0 692 33 1819.7

4-5hp Chainsaw 114 89 1 Yes 0 0 692 37 4570.88

40-50hp Tub grinder & mulcher 116 91 1 Yes 0 0 692 39 7244.36

50t Dump truck 110 85 1 Yes 0 0 692 33 1819.7

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

44

Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 40 55 65 55 65 60 75 70

Day (OOHW) 35 55 65 55 65 60 75 70

OOHW Period 1 35 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 14

Day (OOHW) 14

OOHW Period 1 14

OOHW Period 2 14

Standard hours 4 -11 -21 -11 -21 -16 -31 -26

Day (OOHW) 9 -11 -21 -11 -21 -16 -31 -26

OOHW Period 1 9 -21 -11 -21 -16 -31 -26

OOHW Period 2 9 -21 -11 -31 -26

Standard Hours - - - - - - - -

Day (OOHW) N, R1, DR - - - - - - -

OOHW Period 1 N, R1, DR - - - - - -

OOHW Period 2 V, N, R2, DR - - - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Barrington Bridge

Corridor clearing

R7

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 35

Evening 30 33

Night 30 30

Day 40 45

Day (OOHW) 35 40

Evening 35 38

Night 35 35

Y

351 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

Cat D10 Bulldozer 116 91 1 Yes 0 0 351 48 60256

637E Scraper 110 85 1 Yes 0 0 351 42 15135.6

Tracked Excavator 110 85 1 Yes 0 0 351 42 15135.6

PC400 45t tracked excavator with Hammer 122 97 1 Yes 0 0 351 54 239883

Grader 110 85 1 Yes 0 0 351 42 15135.6

50t Dump truck 110 85 1 Yes 0 0 351 42 15135.6

Compactor 113 88 1 Yes 0 0 351 45 30199.5

Vibratory Roller 109 84 1 Yes 0 0 351 41 12022.6

Water cart 108 83 1 Yes 0 0 351 40 9549.93

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

56

Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 45 55 65 55 65 60 75 70

Day (OOHW) 40 55 65 55 65 60 75 70

OOHW Period 1 38 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 21

Day (OOHW) 21

OOHW Period 1 23

OOHW Period 2 26

Standard hours 11 1 -9 1 -9 -4 -19 -14

Day (OOHW) 16 1 -9 1 -9 -4 -19 -14

OOHW Period 1 18 -9 1 -9 -4 -19 -14

OOHW Period 2 21 -9 1 -19 -14

Standard Hours N, V - - - - - - -

Day (OOHW) V, N, R1, DR - - - - - - -

OOHW Period 1 V, N, R1, DR - - - - - -

OOHW Period 2 V, IB, N, PC, SN, R2, DR - N - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Barrington Bridge

Bulk earthworks

R2

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 35

Evening 30 33

Night 30 30

Day 40 45

Day (OOHW) 35 40

Evening 35 38

Night 35 35

Y

153 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

Cat D10 Bulldozer 116 91 1 Yes 0 0 153 59 776247

637E Scraper 110 85 1 Yes 0 0 153 53 194984

Tracked Excavator 110 85 1 Yes 0 0 153 53 194984

PC400 45t tracked excavator with Hammer 122 97 1 Yes 0 0 153 65 3090295

Grader 110 85 1 Yes 0 0 153 53 194984

50t Dump truck 110 85 1 Yes 0 0 153 53 194984

Compactor 113 88 1 Yes 0 0 153 56 389045

Vibratory Roller 109 84 1 Yes 0 0 153 52 154882

Water cart 108 83 1 Yes 0 0 153 51 123027

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

67

Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 45 55 65 55 65 60 75 70

Day (OOHW) 40 55 65 55 65 60 75 70

OOHW Period 1 38 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 32

Day (OOHW) 32

OOHW Period 1 34

OOHW Period 2 37

Standard hours 22 12 2 12 2 7 -8 -3

Day (OOHW) 27 12 2 12 2 7 -8 -3

OOHW Period 1 29 2 12 2 7 -8 -3

OOHW Period 2 32 2 12 -8 -3

Standard Hours N, V N, V - N, V - - - -

Day (OOHW) V, IB, N, R1, DR, PC, SN N, R1, DR - N, R1, DR - N, R1, DR - -

OOHW Period 1 V, IB, N, R1, DR, PC, SN - N, R1, DR - N, R1, DR - -

OOHW Period 2 AA, V, IB, N, PC, SN, R2, DR N V, N, R2, DR - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Barrington Bridge

Bulk earthworks

R3

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 35

Evening 30 33

Night 30 30

Day 40 45

Day (OOHW) 35 40

Evening 35 38

Night 35 35

Y

236 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

Front End Loader 113 88 1 Yes 0 0 236 50 102329

Tracked Excavator 110 85 1 Yes 0 0 236 47 51286.1

Delivery Truck 108 83 1 Yes 0 0 236 45 32359.4

Generator 103 78 1 Yes 0 0 236 40 10232.9

Welding equipment 105 80 1 Yes 0 0 236 42 16218.1

Light vehicles 103 78 1 Yes 0 0 236 40 10232.9

Power Generator 103 78 1 Yes 0 0 236 40 10232.9

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

54

Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 45 55 65 55 65 60 75 70

Day (OOHW) 40 55 65 55 65 60 75 70

OOHW Period 1 38 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 19

Day (OOHW) 19

OOHW Period 1 21

OOHW Period 2 24

Standard hours 9 -1 -11 -1 -11 -6 -21 -16

Day (OOHW) 14 -1 -11 -1 -11 -6 -21 -16

OOHW Period 1 16 -11 -1 -11 -6 -21 -16

OOHW Period 2 19 -11 -1 -21 -16

Standard Hours - - - - - - - -

Day (OOHW) N, R1, DR - - - - - - -

OOHW Period 1 V, N, R1, DR - - - - - -

OOHW Period 2 V, IB, N, PC, SN, R2, DR - - - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Barrington Bridge

Compounds

R1

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 35

Evening 30 33

Night 30 30

Day 40 45

Day (OOHW) 35 40

Evening 35 38

Night 35 35

Y

747 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

Cat D10 Bulldozer 116 91 1 Yes 0 0 747 38 5754.4

637E Scraper 110 85 1 Yes 0 0 747 32 1445.44

Tracked Excavator 110 85 1 Yes 0 0 747 32 1445.44

PC400 45t tracked excavator with Hammer 122 97 1 Yes 0 0 747 44 22908.7

Grader 110 85 1 Yes 0 0 747 32 1445.44

50t Dump truck 110 85 1 Yes 0 0 747 32 1445.44

Compactor 113 88 1 Yes 0 0 747 35 2884.03

Vibratory Roller 109 84 1 Yes 0 0 747 31 1148.15

Water cart 108 83 1 Yes 0 0 747 30 912.011

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

46

Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 45 55 65 55 65 60 75 70

Day (OOHW) 40 55 65 55 65 60 75 70

OOHW Period 1 38 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 11

Day (OOHW) 11

OOHW Period 1 13

OOHW Period 2 16

Standard hours 1 -9 -19 -9 -19 -14 -29 -24

Day (OOHW) 6 -9 -19 -9 -19 -14 -29 -24

OOHW Period 1 8 -19 -9 -19 -14 -29 -24

OOHW Period 2 11 -19 -9 -29 -24

Standard Hours - - - - - - - -

Day (OOHW) N, R1, DR - - - - - - -

OOHW Period 1 N, R1, DR - - - - - -

OOHW Period 2 V, N, R2, DR - - - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Barrington Bridge

Bulk earthworks

R4

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 35

Evening 30 33

Night 30 30

Day 40 45

Day (OOHW) 35 40

Evening 35 38

Night 35 35

Y

153 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

Backhoe 111 86 1 Yes 0 0 153 54 245471

Mobile Crane 113 88 1 Yes 0 0 153 56 389045

Tracked Excavator 110 85 1 Yes 0 0 153 53 194984

Concrete Truck 109 84 1 Yes 0 0 153 52 154882

Generator 103 78 1 Yes 0 0 153 46 38904.5

Vibratory Roller 109 84 1 Yes 0 0 153 52 154882

Delivery Truck 108 83 1 Yes 0 0 153 51 123027

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

61

Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 45 55 65 55 65 60 75 70

Day (OOHW) 40 55 65 55 65 60 75 70

OOHW Period 1 38 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 26

Day (OOHW) 26

OOHW Period 1 28

OOHW Period 2 31

Standard hours 16 6 -4 6 -4 1 -14 -9

Day (OOHW) 21 6 -4 6 -4 1 -14 -9

OOHW Period 1 23 -4 6 -4 1 -14 -9

OOHW Period 2 26 -4 6 -14 -9

Standard Hours N, V - - - - - - -

Day (OOHW) V, N, R1, DR N, R1, DR - N, R1, DR - - - -

OOHW Period 1 V, N, R1, DR - N, R1, DR - - - -

OOHW Period 2 AA, V, IB, N, PC, SN, R2, DR - V, N, R2, DR - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Barrington Bridge

Drainage infrastructure        

R3

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 30

Evening 30 30

Night 30 30

Day 40 40

Day (OOHW) 35 35

Evening 35 35

Night 35 35

Y

697 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

Mobile Crane 113 88 1 Yes 0 0 697 36 3548.13

Piling rig - driven 116 91 1 Yes 0 0 697 39 7079.46

BG24 Bored piling rig (RW01,04) 114 89 1 Yes 0 0 697 37 4466.84

Power Generator 103 78 1 Yes 0 0 697 26 354.813

Concrete pump 109 84 1 Yes 0 0 697 32 1412.54

Concrete Truck 109 84 1 Yes 0 0 697 32 1412.54

Generator 103 78 1 Yes 0 0 697 26 354.813

Pneumatic Jackhammer 113 88 1 Yes 0 0 697 36 3548.13

Welding equipment 105 80 1 Yes 0 0 697 28 562.341

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

44

Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 40 55 65 55 65 60 75 70

Day (OOHW) 35 55 65 55 65 60 75 70

OOHW Period 1 35 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 14

Day (OOHW) 14

OOHW Period 1 14

OOHW Period 2 14

Standard hours 4 -11 -21 -11 -21 -16 -31 -26

Day (OOHW) 9 -11 -21 -11 -21 -16 -31 -26

OOHW Period 1 9 -21 -11 -21 -16 -31 -26

OOHW Period 2 9 -21 -11 -31 -26

Standard Hours - - - - - - - -

Day (OOHW) N, R1, DR - - - - - - -

OOHW Period 1 N, R1, DR - - - - - -

OOHW Period 2 V, N, R2, DR - - - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Barrington Bridge

Bridge works   

R6

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 35

Evening 30 33

Night 30 30

Day 40 45

Day (OOHW) 35 40

Evening 35 38

Night 35 35

Y

550 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

Cat D10 Bulldozer 116 91 1 Yes 0 0 550 42 14791.1

637E Scraper 110 85 1 Yes 0 0 550 36 3715.35

Tracked Excavator 110 85 1 Yes 0 0 550 36 3715.35

PC400 45t tracked excavator with Hammer 122 97 1 Yes 0 0 550 48 58884.4

Grader 110 85 1 Yes 0 0 550 36 3715.35

50t Dump truck 110 85 1 Yes 0 0 550 36 3715.35

Compactor 113 88 1 Yes 0 0 550 39 7413.1

Vibratory Roller 109 84 1 Yes 0 0 550 35 2951.21

Water cart 108 83 1 Yes 0 0 550 34 2344.23

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

50

Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 45 55 65 55 65 60 75 70

Day (OOHW) 40 55 65 55 65 60 75 70

OOHW Period 1 38 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 15

Day (OOHW) 15

OOHW Period 1 17

OOHW Period 2 20

Standard hours 5 -5 -15 -5 -15 -10 -25 -20

Day (OOHW) 10 -5 -15 -5 -15 -10 -25 -20

OOHW Period 1 12 -15 -5 -15 -10 -25 -20

OOHW Period 2 15 -15 -5 -25 -20

Standard Hours - - - - - - - -

Day (OOHW) N, R1, DR - - - - - - -

OOHW Period 1 N, R1, DR - - - - - -

OOHW Period 2 V, IB, N, PC, SN, R2, DR - - - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Barrington Bridge

Bulk earthworks

R5

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 35

Evening 30 33

Night 30 30

Day 40 45

Day (OOHW) 35 40

Evening 35 38

Night 35 35

Y

550 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

BG24 Bored piling rig (RW01,04) 114 89 1 Yes 0 0 550 40 9332.54

Power Generator 103 78 1 Yes 0 0 550 29 741.31

Mobile Crane 113 88 1 Yes 0 0 550 39 7413.1

Concrete vibrator 103 78 1 Yes 0 0 550 29 741.31

Concrete pump 109 84 1 Yes 0 0 550 35 2951.21

Welding equipment 105 80 1 Yes 0 0 550 31 1174.9

Tracked Excavator 110 85 1 Yes 0 0 550 36 3715.35

Air track drill 124 99 1 Yes 0 0 550 50 93325.4

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

51

Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 45 55 65 55 65 60 75 70

Day (OOHW) 40 55 65 55 65 60 75 70

OOHW Period 1 38 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 16

Day (OOHW) 16

OOHW Period 1 18

OOHW Period 2 21

Standard hours 6 -4 -14 -4 -14 -9 -24 -19

Day (OOHW) 11 -4 -14 -4 -14 -9 -24 -19

OOHW Period 1 13 -14 -4 -14 -9 -24 -19

OOHW Period 2 16 -14 -4 -24 -19

Standard Hours - - - - - - - -

Day (OOHW) N, R1, DR - - - - - - -

OOHW Period 1 N, R1, DR - - - - - -

OOHW Period 2 V, IB, N, PC, SN, R2, DR - - - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Barrington Bridge

Retaining walls

R5

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 30

Evening 30 30

Night 30 30

Day 40 40

Day (OOHW) 35 35

Evening 35 35

Night 35 35

Y

697 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

Cat D10 Bulldozer 116 91 1 Yes 0 0 697 39 7079.46

637E Scraper 110 85 1 Yes 0 0 697 33 1778.28

Tracked Excavator 110 85 1 Yes 0 0 697 33 1778.28

PC400 45t tracked excavator with Hammer 122 97 1 Yes 0 0 697 45 28183.8

Grader 110 85 1 Yes 0 0 697 33 1778.28

50t Dump truck 110 85 1 Yes 0 0 697 33 1778.28

Compactor 113 88 1 Yes 0 0 697 36 3548.13

Vibratory Roller 109 84 1 Yes 0 0 697 32 1412.54

Water cart 108 83 1 Yes 0 0 697 31 1122.02

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

47

Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 40 55 65 55 65 60 75 70

Day (OOHW) 35 55 65 55 65 60 75 70

OOHW Period 1 35 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 17

Day (OOHW) 17

OOHW Period 1 17

OOHW Period 2 17

Standard hours 7 -8 -18 -8 -18 -13 -28 -23

Day (OOHW) 12 -8 -18 -8 -18 -13 -28 -23

OOHW Period 1 12 -18 -8 -18 -13 -28 -23

OOHW Period 2 12 -18 -8 -28 -23

Standard Hours - - - - - - - -

Day (OOHW) N, R1, DR - - - - - - -

OOHW Period 1 N, R1, DR - - - - - -

OOHW Period 2 V, N, R2, DR - - - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Barrington Bridge

Bulk earthworks

R6

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 30

Evening 30 30

Night 30 30

Day 40 40

Day (OOHW) 35 35

Evening 35 35

Night 35 35

Y

692 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

Front End Loader 113 88 1 Yes 0 0 692 36 3630.78

Tracked Excavator 110 85 1 Yes 0 0 692 33 1819.7

Delivery Truck 108 83 1 Yes 0 0 692 31 1148.15

Generator 103 78 1 Yes 0 0 692 26 363.078

Welding equipment 105 80 1 Yes 0 0 692 28 575.44

Light vehicles 103 78 1 Yes 0 0 692 26 363.078

Power Generator 103 78 1 Yes 0 0 692 26 363.078

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

39

Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 40 55 65 55 65 60 75 70

Day (OOHW) 35 55 65 55 65 60 75 70

OOHW Period 1 35 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 9

Day (OOHW) 9

OOHW Period 1 9

OOHW Period 2 9

Standard hours -1 -16 -26 -16 -26 -21 -36 -31

Day (OOHW) 4 -16 -26 -16 -26 -21 -36 -31

OOHW Period 1 4 -26 -16 -26 -21 -36 -31

OOHW Period 2 4 -26 -16 -36 -31

Standard Hours - - - - - - - -

Day (OOHW) - - - - - - - -

OOHW Period 1 - - - - - - -

OOHW Period 2 N - - - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Barrington Bridge

Compounds

R7

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 30

Evening 30 30

Night 30 30

Day 40 40

Day (OOHW) 35 35

Evening 35 35

Night 35 35

Y

692 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

Cat D10 Bulldozer 116 91 1 Yes 0 0 692 39 7244.36

637E Scraper 110 85 1 Yes 0 0 692 33 1819.7

Tracked Excavator 110 85 1 Yes 0 0 692 33 1819.7

PC400 45t tracked excavator with Hammer 122 97 1 Yes 0 0 692 45 28840.3

Grader 110 85 1 Yes 0 0 692 33 1819.7

50t Dump truck 110 85 1 Yes 0 0 692 33 1819.7

Compactor 113 88 1 Yes 0 0 692 36 3630.78

Vibratory Roller 109 84 1 Yes 0 0 692 32 1445.44

Water cart 108 83 1 Yes 0 0 692 31 1148.15

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

47

Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 40 55 65 55 65 60 75 70

Day (OOHW) 35 55 65 55 65 60 75 70

OOHW Period 1 35 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 17

Day (OOHW) 17

OOHW Period 1 17

OOHW Period 2 17

Standard hours 7 -8 -18 -8 -18 -13 -28 -23

Day (OOHW) 12 -8 -18 -8 -18 -13 -28 -23

OOHW Period 1 12 -18 -8 -18 -13 -28 -23

OOHW Period 2 12 -18 -8 -28 -23

Standard Hours - - - - - - - -

Day (OOHW) N, R1, DR - - - - - - -

OOHW Period 1 N, R1, DR - - - - - -

OOHW Period 2 V, N, R2, DR - - - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Barrington Bridge

Bulk earthworks

R7

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 35

Evening 30 33

Night 30 30

Day 40 45

Day (OOHW) 35 40

Evening 35 38

Night 35 35

Y

236 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

Backhoe 111 86 1 Yes 0 0 236 48 64565.4

Mobile Crane 113 88 1 Yes 0 0 236 50 102329

Tracked Excavator 110 85 1 Yes 0 0 236 47 51286.1

Concrete Truck 109 84 1 Yes 0 0 236 46 40738

Generator 103 78 1 Yes 0 0 236 40 10232.9

Vibratory Roller 109 84 1 Yes 0 0 236 46 40738

Delivery Truck 108 83 1 Yes 0 0 236 45 32359.4

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

55

Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 45 55 65 55 65 60 75 70

Day (OOHW) 40 55 65 55 65 60 75 70

OOHW Period 1 38 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 20

Day (OOHW) 20

OOHW Period 1 22

OOHW Period 2 25

Standard hours 10 0 -10 0 -10 -5 -20 -15

Day (OOHW) 15 0 -10 0 -10 -5 -20 -15

OOHW Period 1 17 -10 0 -10 -5 -20 -15

OOHW Period 2 20 -10 0 -20 -15

Standard Hours N, V - - - - - - -

Day (OOHW) V, N, R1, DR - - - - - - -

OOHW Period 1 V, N, R1, DR - - - - - -

OOHW Period 2 V, IB, N, PC, SN, R2, DR - - - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Barrington Bridge

Drainage infrastructure        

R1

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 30

Evening 30 30

Night 30 30

Day 40 40

Day (OOHW) 35 35

Evening 35 35

Night 35 35

Y

692 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

BG24 Bored piling rig (RW01,04) 114 89 1 Yes 0 0 692 37 4570.88

Power Generator 103 78 1 Yes 0 0 692 26 363.078

Mobile Crane 113 88 1 Yes 0 0 692 36 3630.78

Concrete vibrator 103 78 1 Yes 0 0 692 26 363.078

Concrete pump 109 84 1 Yes 0 0 692 32 1445.44

Welding equipment 105 80 1 Yes 0 0 692 28 575.44

Tracked Excavator 110 85 1 Yes 0 0 692 33 1819.7

Air track drill 124 99 1 Yes 0 0 692 47 45708.8

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

48

Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 40 55 65 55 65 60 75 70

Day (OOHW) 35 55 65 55 65 60 75 70

OOHW Period 1 35 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 18

Day (OOHW) 18

OOHW Period 1 18

OOHW Period 2 18

Standard hours 8 -7 -17 -7 -17 -12 -27 -22

Day (OOHW) 13 -7 -17 -7 -17 -12 -27 -22

OOHW Period 1 13 -17 -7 -17 -12 -27 -22

OOHW Period 2 13 -17 -7 -27 -22

Standard Hours - - - - - - - -

Day (OOHW) N, R1, DR - - - - - - -

OOHW Period 1 N, R1, DR - - - - - -

OOHW Period 2 V, N, R2, DR - - - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Barrington Bridge

Retaining walls

R7

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 35

Evening 30 33

Night 30 30

Day 40 45

Day (OOHW) 35 40

Evening 35 38

Night 35 35

Y

550 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

Backhoe 111 86 1 Yes 0 0 550 37 4677.35

Mobile Crane 113 88 1 Yes 0 0 550 39 7413.1

Tracked Excavator 110 85 1 Yes 0 0 550 36 3715.35

Concrete Truck 109 84 1 Yes 0 0 550 35 2951.21

Generator 103 78 1 Yes 0 0 550 29 741.31

Vibratory Roller 109 84 1 Yes 0 0 550 35 2951.21

Delivery Truck 108 83 1 Yes 0 0 550 34 2344.23

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89
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Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 45 55 65 55 65 60 75 70

Day (OOHW) 40 55 65 55 65 60 75 70

OOHW Period 1 38 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 9

Day (OOHW) 9

OOHW Period 1 11

OOHW Period 2 14

Standard hours -1 -11 -21 -11 -21 -16 -31 -26

Day (OOHW) 4 -11 -21 -11 -21 -16 -31 -26

OOHW Period 1 6 -21 -11 -21 -16 -31 -26

OOHW Period 2 9 -21 -11 -31 -26

Standard Hours - - - - - - - -

Day (OOHW) - - - - - - - -

OOHW Period 1 N, R1, DR - - - - - -

OOHW Period 2 V, N, R2, DR - - - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Barrington Bridge

Drainage infrastructure        

R5

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 30

Evening 30 30

Night 30 30

Day 40 40

Day (OOHW) 35 35

Evening 35 35

Night 35 35

Y

697 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

Backhoe 111 86 1 Yes 0 0 697 34 2238.72

Mobile Crane 113 88 1 Yes 0 0 697 36 3548.13

Tracked Excavator 110 85 1 Yes 0 0 697 33 1778.28

Concrete Truck 109 84 1 Yes 0 0 697 32 1412.54

Generator 103 78 1 Yes 0 0 697 26 354.813

Vibratory Roller 109 84 1 Yes 0 0 697 32 1412.54

Delivery Truck 108 83 1 Yes 0 0 697 31 1122.02

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89
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Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 40 55 65 55 65 60 75 70

Day (OOHW) 35 55 65 55 65 60 75 70

OOHW Period 1 35 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 11

Day (OOHW) 11

OOHW Period 1 11

OOHW Period 2 11

Standard hours 1 -14 -24 -14 -24 -19 -34 -29

Day (OOHW) 6 -14 -24 -14 -24 -19 -34 -29

OOHW Period 1 6 -24 -14 -24 -19 -34 -29

OOHW Period 2 6 -24 -14 -34 -29

Standard Hours - - - - - - - -

Day (OOHW) N, R1, DR - - - - - - -

OOHW Period 1 N, R1, DR - - - - - -

OOHW Period 2 V, N, R2, DR - - - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Barrington Bridge

Drainage infrastructure        

R6

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 35

Evening 30 33

Night 30 30

Day 40 45

Day (OOHW) 35 40

Evening 35 38

Night 35 35

Y

747 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

Front End Loader 113 88 1 Yes 0 0 747 35 2884.03

Tracked Excavator 110 85 1 Yes 0 0 747 32 1445.44

Delivery Truck 108 83 1 Yes 0 0 747 30 912.011

Generator 103 78 1 Yes 0 0 747 25 288.403

Welding equipment 105 80 1 Yes 0 0 747 27 457.088

Light vehicles 103 78 1 Yes 0 0 747 25 288.403

Power Generator 103 78 1 Yes 0 0 747 25 288.403

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89
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Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 45 55 65 55 65 60 75 70

Day (OOHW) 40 55 65 55 65 60 75 70

OOHW Period 1 38 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 3

Day (OOHW) 3

OOHW Period 1 5

OOHW Period 2 8

Standard hours -7 -17 -27 -17 -27 -22 -37 -32

Day (OOHW) -2 -17 -27 -17 -27 -22 -37 -32

OOHW Period 1 0 -27 -17 -27 -22 -37 -32

OOHW Period 2 3 -27 -17 -37 -32

Standard Hours  - - - - - - - -

Day (OOHW)  - - - - - - - -

OOHW Period 1 - - - - - - -

OOHW Period 2 N - - - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Barrington Bridge

Compounds

R4

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 35

Evening 30 33

Night 30 30

Day 40 45

Day (OOHW) 35 40

Evening 35 38

Night 35 35

Y

153 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

BG24 Bored piling rig (RW01,04) 114 89 1 Yes 0 0 153 57 489779

Power Generator 103 78 1 Yes 0 0 153 46 38904.5

Mobile Crane 113 88 1 Yes 0 0 153 56 389045

Concrete vibrator 103 78 1 Yes 0 0 153 46 38904.5

Concrete pump 109 84 1 Yes 0 0 153 52 154882

Welding equipment 105 80 1 Yes 0 0 153 48 61659.5

Tracked Excavator 110 85 1 Yes 0 0 153 53 194984

Air track drill 124 99 1 Yes 0 0 153 67 4897788

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89
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Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 45 55 65 55 65 60 75 70

Day (OOHW) 40 55 65 55 65 60 75 70

OOHW Period 1 38 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 33

Day (OOHW) 33

OOHW Period 1 35

OOHW Period 2 38

Standard hours 23 13 3 13 3 8 -7 -2

Day (OOHW) 28 13 3 13 3 8 -7 -2

OOHW Period 1 30 3 13 3 8 -7 -2

OOHW Period 2 33 3 13 -7 -2

Standard Hours N, V N, V - N, V - - - -

Day (OOHW) V, IB, N, R1, DR, PC, SN N, R1, DR - N, R1, DR - N, R1, DR - -

OOHW Period 1 V, IB, N, R1, DR, PC, SN - N, R1, DR - N, R1, DR - -

OOHW Period 2 AA, V, IB, N, PC, SN, R2, DR N V, N, R2, DR - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Barrington Bridge

Retaining walls

R3

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 30

Evening 30 30

Night 30 30

Day 40 40

Day (OOHW) 35 35

Evening 35 35

Night 35 35

Y

692 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

Backhoe 111 86 1 Yes 0 0 692 34 2290.87

Mobile Crane 113 88 1 Yes 0 0 692 36 3630.78

Tracked Excavator 110 85 1 Yes 0 0 692 33 1819.7

Concrete Truck 109 84 1 Yes 0 0 692 32 1445.44

Generator 103 78 1 Yes 0 0 692 26 363.078

Vibratory Roller 109 84 1 Yes 0 0 692 32 1445.44

Delivery Truck 108 83 1 Yes 0 0 692 31 1148.15

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89
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Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 40 55 65 55 65 60 75 70

Day (OOHW) 35 55 65 55 65 60 75 70

OOHW Period 1 35 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 11

Day (OOHW) 11

OOHW Period 1 11

OOHW Period 2 11

Standard hours 1 -14 -24 -14 -24 -19 -34 -29

Day (OOHW) 6 -14 -24 -14 -24 -19 -34 -29

OOHW Period 1 6 -24 -14 -24 -19 -34 -29

OOHW Period 2 6 -24 -14 -34 -29

Standard Hours - - - - - - - -

Day (OOHW) N, R1, DR - - - - - - -

OOHW Period 1 N, R1, DR - - - - - -

OOHW Period 2 V, N, R2, DR - - - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Barrington Bridge

Drainage infrastructure        

R7

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 35

Evening 30 33

Night 30 30

Day 40 45

Day (OOHW) 35 40

Evening 35 38

Night 35 35

Y

351 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

Mobile Crane 113 88 1 Yes 0 0 351 45 30199.5

Piling rig - driven 116 91 1 Yes 0 0 351 48 60256

BG24 Bored piling rig (RW01,04) 114 89 1 Yes 0 0 351 46 38018.9

Power Generator 103 78 1 Yes 0 0 351 35 3019.95

Concrete pump 109 84 1 Yes 0 0 351 41 12022.6

Concrete Truck 109 84 1 Yes 0 0 351 41 12022.6

Generator 103 78 1 Yes 0 0 351 35 3019.95

Pneumatic Jackhammer 113 88 1 Yes 0 0 351 45 30199.5

Welding equipment 105 80 1 Yes 0 0 351 37 4786.3

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

53

Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 45 55 65 55 65 60 75 70

Day (OOHW) 40 55 65 55 65 60 75 70

OOHW Period 1 38 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 18

Day (OOHW) 18

OOHW Period 1 20

OOHW Period 2 23

Standard hours 8 -2 -12 -2 -12 -7 -22 -17

Day (OOHW) 13 -2 -12 -2 -12 -7 -22 -17

OOHW Period 1 15 -12 -2 -12 -7 -22 -17

OOHW Period 2 18 -12 -2 -22 -17

Standard Hours - - - - - - - -

Day (OOHW) N, R1, DR - - - - - - -

OOHW Period 1 V, N, R1, DR - - - - - -

OOHW Period 2 V, IB, N, PC, SN, R2, DR - - - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Barrington Bridge

Bridge works    

R2

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 35

Evening 30 33

Night 30 30

Day 40 45

Day (OOHW) 35 40

Evening 35 38

Night 35 35

Y

153 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

Mobile Crane 113 88 1 Yes 0 0 153 56 389045

Piling rig - driven 116 91 1 Yes 0 0 153 59 776247

BG24 Bored piling rig (RW01,04) 114 89 1 Yes 0 0 153 57 489779

Power Generator 103 78 1 Yes 0 0 153 46 38904.5

Concrete pump 109 84 1 Yes 0 0 153 52 154882

Concrete Truck 109 84 1 Yes 0 0 153 52 154882

Generator 103 78 1 Yes 0 0 153 46 38904.5

Pneumatic Jackhammer 113 88 1 Yes 0 0 153 56 389045

Welding equipment 105 80 1 Yes 0 0 153 48 61659.5

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

64

Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 45 55 65 55 65 60 75 70

Day (OOHW) 40 55 65 55 65 60 75 70

OOHW Period 1 38 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 29

Day (OOHW) 29

OOHW Period 1 31

OOHW Period 2 34

Standard hours 19 9 -1 9 -1 4 -11 -6

Day (OOHW) 24 9 -1 9 -1 4 -11 -6

OOHW Period 1 26 -1 9 -1 4 -11 -6

OOHW Period 2 29 -1 9 -11 -6

Standard Hours N, V - - - - - - -

Day (OOHW) V, N, R1, DR N, R1, DR - N, R1, DR - - - -

OOHW Period 1 V, IB, N, R1, DR, PC, SN - N, R1, DR - - - -

OOHW Period 2 AA, V, IB, N, PC, SN, R2, DR - V, N, R2, DR - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Barrington Bridge

Bridge works  

R3

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 35

Evening 30 33

Night 30 30

Day 40 45

Day (OOHW) 35 40

Evening 35 38

Night 35 35

Y

747 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

Mobile Crane 113 88 1 Yes 0 0 747 35 2884.03

Piling rig - driven 116 91 1 Yes 0 0 747 38 5754.4

BG24 Bored piling rig (RW01,04) 114 89 1 Yes 0 0 747 36 3630.78

Power Generator 103 78 1 Yes 0 0 747 25 288.403

Concrete pump 109 84 1 Yes 0 0 747 31 1148.15

Concrete Truck 109 84 1 Yes 0 0 747 31 1148.15

Generator 103 78 1 Yes 0 0 747 25 288.403

Pneumatic Jackhammer 113 88 1 Yes 0 0 747 35 2884.03

Welding equipment 105 80 1 Yes 0 0 747 27 457.088

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

43

Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 45 55 65 55 65 60 75 70

Day (OOHW) 40 55 65 55 65 60 75 70

OOHW Period 1 38 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 8

Day (OOHW) 8

OOHW Period 1 10

OOHW Period 2 13

Standard hours -2 -12 -22 -12 -22 -17 -32 -27

Day (OOHW) 3 -12 -22 -12 -22 -17 -32 -27

OOHW Period 1 5 -22 -12 -22 -17 -32 -27

OOHW Period 2 8 -22 -12 -32 -27

Standard Hours - - - - - - - -

Day (OOHW) - - - - - - - -

OOHW Period 1 N, R1, DR - - - - - -

OOHW Period 2 V, N, R2, DR - - - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Barrington Bridge

Bridge works       

R4

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 30

Evening 30 30

Night 30 30

Day 40 40

Day (OOHW) 35 35

Evening 35 35

Night 35 35

Y

692 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

Mobile Crane 113 88 1 Yes 0 0 692 36 3630.78

Piling rig - driven 116 91 1 Yes 0 0 692 39 7244.36

BG24 Bored piling rig (RW01,04) 114 89 1 Yes 0 0 692 37 4570.88

Power Generator 103 78 1 Yes 0 0 692 26 363.078

Concrete pump 109 84 1 Yes 0 0 692 32 1445.44

Concrete Truck 109 84 1 Yes 0 0 692 32 1445.44

Generator 103 78 1 Yes 0 0 692 26 363.078

Pneumatic Jackhammer 113 88 1 Yes 0 0 692 36 3630.78

Welding equipment 105 80 1 Yes 0 0 692 28 575.44

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

44

Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 40 55 65 55 65 60 75 70

Day (OOHW) 35 55 65 55 65 60 75 70

OOHW Period 1 35 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 14

Day (OOHW) 14

OOHW Period 1 14

OOHW Period 2 14

Standard hours 4 -11 -21 -11 -21 -16 -31 -26

Day (OOHW) 9 -11 -21 -11 -21 -16 -31 -26

OOHW Period 1 9 -21 -11 -21 -16 -31 -26

OOHW Period 2 9 -21 -11 -31 -26

Standard Hours - - - - - - - -

Day (OOHW) N, R1, DR - - - - - - -

OOHW Period 1 N, R1, DR - - - - - -

OOHW Period 2 V, N, R2, DR - - - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Barrington Bridge

Bridge works

R7

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 35

Evening 30 33

Night 30 30

Day 40 45

Day (OOHW) 35 40

Evening 35 38

Night 35 35

Y

351 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

Delivery Truck 108 83 1 Yes 0 0 351 40 9549.93

Scissor Lift 98 73 1 Yes 0 0 351 30 954.993

Mobile Crane 113 88 1 Yes 0 0 351 45 30199.5

Delivery Truck 108 83 1 Yes 0 0 351 40 9549.93

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

47

Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 45 55 65 55 65 60 75 70

Day (OOHW) 40 55 65 55 65 60 75 70

OOHW Period 1 38 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 12

Day (OOHW) 12

OOHW Period 1 14

OOHW Period 2 17

Standard hours 2 -8 -18 -8 -18 -13 -28 -23

Day (OOHW) 7 -8 -18 -8 -18 -13 -28 -23

OOHW Period 1 9 -18 -8 -18 -13 -28 -23

OOHW Period 2 12 -18 -8 -28 -23

Standard Hours - - - - - - - -

Day (OOHW) N, R1, DR - - - - - - -

OOHW Period 1 N, R1, DR - - - - - -

OOHW Period 2 V, N, R2, DR - - - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Barrington Bridge

Road furniture installation

R2

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 35

Evening 30 33

Night 30 30

Day 40 45

Day (OOHW) 35 40

Evening 35 38

Night 35 35

Y

747 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

BG24 Bored piling rig (RW01,04) 114 89 1 Yes 0 0 747 36 3630.78

Power Generator 103 78 1 Yes 0 0 747 25 288.403

Mobile Crane 113 88 1 Yes 0 0 747 35 2884.03

Concrete vibrator 103 78 1 Yes 0 0 747 25 288.403

Concrete pump 109 84 1 Yes 0 0 747 31 1148.15

Welding equipment 105 80 1 Yes 0 0 747 27 457.088

Tracked Excavator 110 85 1 Yes 0 0 747 32 1445.44

Air track drill 124 99 1 Yes 0 0 747 46 36307.8

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

47

Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 45 55 65 55 65 60 75 70

Day (OOHW) 40 55 65 55 65 60 75 70

OOHW Period 1 38 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 12

Day (OOHW) 12

OOHW Period 1 14

OOHW Period 2 17

Standard hours 2 -8 -18 -8 -18 -13 -28 -23

Day (OOHW) 7 -8 -18 -8 -18 -13 -28 -23

OOHW Period 1 9 -18 -8 -18 -13 -28 -23

OOHW Period 2 12 -18 -8 -28 -23

Standard Hours - - - - - - - -

Day (OOHW) N, R1, DR - - - - - - -

OOHW Period 1 N, R1, DR - - - - - -

OOHW Period 2 V, N, R2, DR - - - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Barrington Bridge

Retaining walls

R4

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 30

Evening 30 30

Night 30 30

Day 40 40

Day (OOHW) 35 35

Evening 35 35

Night 35 35

Y

697 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

BG24 Bored piling rig (RW01,04) 114 89 1 Yes 0 0 697 37 4466.84

Power Generator 103 78 1 Yes 0 0 697 26 354.813

Mobile Crane 113 88 1 Yes 0 0 697 36 3548.13

Concrete vibrator 103 78 1 Yes 0 0 697 26 354.813

Concrete pump 109 84 1 Yes 0 0 697 32 1412.54

Welding equipment 105 80 1 Yes 0 0 697 28 562.341

Tracked Excavator 110 85 1 Yes 0 0 697 33 1778.28

Air track drill 124 99 1 Yes 0 0 697 47 44668.4

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

48

Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 40 55 65 55 65 60 75 70

Day (OOHW) 35 55 65 55 65 60 75 70

OOHW Period 1 35 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 18

Day (OOHW) 18

OOHW Period 1 18

OOHW Period 2 18

Standard hours 8 -7 -17 -7 -17 -12 -27 -22

Day (OOHW) 13 -7 -17 -7 -17 -12 -27 -22

OOHW Period 1 13 -17 -7 -17 -12 -27 -22

OOHW Period 2 13 -17 -7 -27 -22

Standard Hours - - - - - - - -

Day (OOHW) N, R1, DR - - - - - - -

OOHW Period 1 N, R1, DR - - - - - -

OOHW Period 2 V, N, R2, DR - - - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Barrington Bridge

Retaining walls

R6

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 35

Evening 30 33

Night 30 30

Day 40 45

Day (OOHW) 35 40

Evening 35 38

Night 35 35

Y

236 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

Pavement laying machine 114 89 1 Yes 0 0 236 51 128825

50t Dump truck 110 85 1 Yes 0 0 236 47 51286.1

Asphalt truck/ sprayer 106 81 1 Yes 0 0 236 43 20417.4

Concrete Truck 109 84 1 Yes 0 0 236 46 40738

Roller 107 82 1 Yes 0 0 236 44 25704

Concrete saw 118 93 1 Yes 0 0 236 55 323594

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

58

Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 45 55 65 55 65 60 75 70

Day (OOHW) 40 55 65 55 65 60 75 70

OOHW Period 1 38 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 23

Day (OOHW) 23

OOHW Period 1 25

OOHW Period 2 28

Standard hours 13 3 -7 3 -7 -2 -17 -12

Day (OOHW) 18 3 -7 3 -7 -2 -17 -12

OOHW Period 1 20 -7 3 -7 -2 -17 -12

OOHW Period 2 23 -7 3 -17 -12

Standard Hours N, V - - - - - - -

Day (OOHW) V, N, R1, DR - - - - - - -

OOHW Period 1 V, N, R1, DR - - - - - -

OOHW Period 2 V, IB, N, PC, SN, R2, DR - N - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Barrington Bridge

Paving/ asphalting (inc concreate sawing)

R1

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 35

Evening 30 33

Night 30 30

Day 40 45

Day (OOHW) 35 40

Evening 35 38

Night 35 35

Y

351 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

Pavement laying machine 114 89 1 Yes 0 0 351 46 38018.9

50t Dump truck 110 85 1 Yes 0 0 351 42 15135.6

Asphalt truck/ sprayer 106 81 1 Yes 0 0 351 38 6025.6

Concrete Truck 109 84 1 Yes 0 0 351 41 12022.6

Roller 107 82 1 Yes 0 0 351 39 7585.78

Concrete saw 118 93 1 Yes 0 0 351 50 95499.3

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

52

Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 45 55 65 55 65 60 75 70

Day (OOHW) 40 55 65 55 65 60 75 70

OOHW Period 1 38 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 17

Day (OOHW) 17

OOHW Period 1 19

OOHW Period 2 22

Standard hours 7 -3 -13 -3 -13 -8 -23 -18

Day (OOHW) 12 -3 -13 -3 -13 -8 -23 -18

OOHW Period 1 14 -13 -3 -13 -8 -23 -18

OOHW Period 2 17 -13 -3 -23 -18

Standard Hours - - - - - - - -

Day (OOHW) N, R1, DR - - - - - - -

OOHW Period 1 N, R1, DR - - - - - -

OOHW Period 2 V, IB, N, PC, SN, R2, DR - - - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Barrington Bridge

Paving/ asphalting (inc concreate sawing)

R2

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 35

Evening 30 33

Night 30 30

Day 40 45

Day (OOHW) 35 40

Evening 35 38

Night 35 35

Y

747 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

Pavement laying machine 114 89 1 Yes 0 0 747 36 3630.78

50t Dump truck 110 85 1 Yes 0 0 747 32 1445.44

Asphalt truck/ sprayer 106 81 1 Yes 0 0 747 28 575.44

Concrete Truck 109 84 1 Yes 0 0 747 31 1148.15

Roller 107 82 1 Yes 0 0 747 29 724.436

Concrete saw 118 93 1 Yes 0 0 747 40 9120.11

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89
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Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 45 55 65 55 65 60 75 70

Day (OOHW) 40 55 65 55 65 60 75 70

OOHW Period 1 38 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 7

Day (OOHW) 7

OOHW Period 1 9

OOHW Period 2 12

Standard hours -3 -13 -23 -13 -23 -18 -33 -28

Day (OOHW) 2 -13 -23 -13 -23 -18 -33 -28

OOHW Period 1 4 -23 -13 -23 -18 -33 -28

OOHW Period 2 7 -23 -13 -33 -28

Standard Hours - - - - - - - -

Day (OOHW) - - - - - - - -

OOHW Period 1 - - - - - - -

OOHW Period 2 V, N, R2, DR - - - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Barrington Bridge

Paving/ asphalting (inc concreate sawing)

R4

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 35

Evening 30 33

Night 30 30

Day 40 45

Day (OOHW) 35 40

Evening 35 38

Night 35 35

Y

550 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

Pavement laying machine 114 89 1 Yes 0 0 550 40 9332.54

50t Dump truck 110 85 1 Yes 0 0 550 36 3715.35

Asphalt truck/ sprayer 106 81 1 Yes 0 0 550 32 1479.11

Concrete Truck 109 84 1 Yes 0 0 550 35 2951.21

Roller 107 82 1 Yes 0 0 550 33 1862.09

Concrete saw 118 93 1 Yes 0 0 550 44 23442.3

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

46

Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 45 55 65 55 65 60 75 70

Day (OOHW) 40 55 65 55 65 60 75 70

OOHW Period 1 38 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 11

Day (OOHW) 11

OOHW Period 1 13

OOHW Period 2 16

Standard hours 1 -9 -19 -9 -19 -14 -29 -24

Day (OOHW) 6 -9 -19 -9 -19 -14 -29 -24

OOHW Period 1 8 -19 -9 -19 -14 -29 -24

OOHW Period 2 11 -19 -9 -29 -24

Standard Hours - - - - - - - -

Day (OOHW) N, R1, DR - - - - - - -

OOHW Period 1 N, R1, DR - - - - - -

OOHW Period 2 V, N, R2, DR - - - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Barrington Bridge

Paving/ asphalting (inc concreate sawing)

R5

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 30

Evening 30 30

Night 30 30

Day 40 40

Day (OOHW) 35 35

Evening 35 35

Night 35 35

Y

697 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

Pavement laying machine 114 89 1 Yes 0 0 697 37 4466.84

50t Dump truck 110 85 1 Yes 0 0 697 33 1778.28

Asphalt truck/ sprayer 106 81 1 Yes 0 0 697 29 707.946

Concrete Truck 109 84 1 Yes 0 0 697 32 1412.54

Roller 107 82 1 Yes 0 0 697 30 891.251

Concrete saw 118 93 1 Yes 0 0 697 41 11220.2

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89
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Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 40 55 65 55 65 60 75 70

Day (OOHW) 35 55 65 55 65 60 75 70

OOHW Period 1 35 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 13

Day (OOHW) 13

OOHW Period 1 13

OOHW Period 2 13

Standard hours 3 -12 -22 -12 -22 -17 -32 -27

Day (OOHW) 8 -12 -22 -12 -22 -17 -32 -27

OOHW Period 1 8 -22 -12 -22 -17 -32 -27

OOHW Period 2 8 -22 -12 -32 -27

Standard Hours - - - - - - - -

Day (OOHW) N, R1, DR - - - - - - -

OOHW Period 1 N, R1, DR - - - - - -

OOHW Period 2 V, N, R2, DR - - - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Barrington Bridge

Paving/ asphalting (inc concreate sawing)

R6

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 30

Evening 30 30

Night 30 30

Day 40 40

Day (OOHW) 35 35

Evening 35 35

Night 35 35

Y

692 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

Pavement laying machine 114 89 1 Yes 0 0 692 37 4570.88

50t Dump truck 110 85 1 Yes 0 0 692 33 1819.7

Asphalt truck/ sprayer 106 81 1 Yes 0 0 692 29 724.436

Concrete Truck 109 84 1 Yes 0 0 692 32 1445.44

Roller 107 82 1 Yes 0 0 692 30 912.011

Concrete saw 118 93 1 Yes 0 0 692 41 11481.5

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

43

Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 40 55 65 55 65 60 75 70

Day (OOHW) 35 55 65 55 65 60 75 70

OOHW Period 1 35 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 13

Day (OOHW) 13

OOHW Period 1 13

OOHW Period 2 13

Standard hours 3 -12 -22 -12 -22 -17 -32 -27

Day (OOHW) 8 -12 -22 -12 -22 -17 -32 -27

OOHW Period 1 8 -22 -12 -22 -17 -32 -27

OOHW Period 2 8 -22 -12 -32 -27

Standard Hours - - - - - - - -

Day (OOHW) N, R1, DR - - - - - - -

OOHW Period 1 N, R1, DR - - - - - -

OOHW Period 2 V, N, R2, DR - - - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Barrington Bridge

Paving/ asphalting (inc concreate sawing)

R7

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 35

Evening 30 33

Night 30 30

Day 40 45

Day (OOHW) 35 40

Evening 35 38

Night 35 35

Y

351 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

Front End Loader 113 88 1 Yes 0 0 351 45 30199.5

Tracked Excavator 110 85 1 Yes 0 0 351 42 15135.6

Delivery Truck 108 83 1 Yes 0 0 351 40 9549.93

Generator 103 78 1 Yes 0 0 351 35 3019.95

Welding equipment 105 80 1 Yes 0 0 351 37 4786.3

Light vehicles 103 78 1 Yes 0 0 351 35 3019.95

Power Generator 103 78 1 Yes 0 0 351 35 3019.95

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

48

Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 45 55 65 55 65 60 75 70

Day (OOHW) 40 55 65 55 65 60 75 70

OOHW Period 1 38 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 13

Day (OOHW) 13

OOHW Period 1 15

OOHW Period 2 18

Standard hours 3 -7 -17 -7 -17 -12 -27 -22

Day (OOHW) 8 -7 -17 -7 -17 -12 -27 -22

OOHW Period 1 10 -17 -7 -17 -12 -27 -22

OOHW Period 2 13 -17 -7 -27 -22

Standard Hours - - - - - - - -

Day (OOHW) N, R1, DR - - - - - - -

OOHW Period 1 N, R1, DR - - - - - -

OOHW Period 2 V, N, R2, DR - - - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Barrington Bridge

Compounds

R2

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 35

Evening 30 33

Night 30 30

Day 40 45

Day (OOHW) 35 40

Evening 35 38

Night 35 35

Y

550 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

Front End Loader 113 88 1 Yes 0 0 550 39 7413.1

Tracked Excavator 110 85 1 Yes 0 0 550 36 3715.35

Delivery Truck 108 83 1 Yes 0 0 550 34 2344.23

Generator 103 78 1 Yes 0 0 550 29 741.31

Welding equipment 105 80 1 Yes 0 0 550 31 1174.9

Light vehicles 103 78 1 Yes 0 0 550 29 741.31

Power Generator 103 78 1 Yes 0 0 550 29 741.31

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89
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Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 45 55 65 55 65 60 75 70

Day (OOHW) 40 55 65 55 65 60 75 70

OOHW Period 1 38 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 7

Day (OOHW) 7

OOHW Period 1 9

OOHW Period 2 12

Standard hours -3 -13 -23 -13 -23 -18 -33 -28

Day (OOHW) 2 -13 -23 -13 -23 -18 -33 -28

OOHW Period 1 4 -23 -13 -23 -18 -33 -28

OOHW Period 2 7 -23 -13 -33 -28

Standard Hours - - - - - - - -

Day (OOHW) - - - - - - - -

OOHW Period 1 - - - - - - -

OOHW Period 2 V, N, R2, DR - - - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Barrington Bridge

Compounds

R5

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 30

Evening 30 30

Night 30 30

Day 40 40

Day (OOHW) 35 35

Evening 35 35

Night 35 35

Y

697 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

Front End Loader 113 88 1 Yes 0 0 697 36 3548.13

Tracked Excavator 110 85 1 Yes 0 0 697 33 1778.28

Delivery Truck 108 83 1 Yes 0 0 697 31 1122.02

Generator 103 78 1 Yes 0 0 697 26 354.813

Welding equipment 105 80 1 Yes 0 0 697 28 562.341

Light vehicles 103 78 1 Yes 0 0 697 26 354.813

Power Generator 103 78 1 Yes 0 0 697 26 354.813

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

39

Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 40 55 65 55 65 60 75 70

Day (OOHW) 35 55 65 55 65 60 75 70

OOHW Period 1 35 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 9

Day (OOHW) 9

OOHW Period 1 9

OOHW Period 2 9

Standard hours -1 -16 -26 -16 -26 -21 -36 -31

Day (OOHW) 4 -16 -26 -16 -26 -21 -36 -31

OOHW Period 1 4 -26 -16 -26 -21 -36 -31

OOHW Period 2 4 -26 -16 -36 -31

Standard Hours - - - - - - - -

Day (OOHW) - - - - - - - -

OOHW Period 1 - - - - - - -

OOHW Period 2 N - - - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Barrington Bridge

Compounds

R6

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 35

Evening 30 33

Night 30 30

Day 40 45

Day (OOHW) 35 40

Evening 35 38

Night 35 35

Y

236 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

Delivery Truck 108 83 1 Yes 0 0 236 45 32359.4

Scissor Lift 98 73 1 Yes 0 0 236 35 3235.94

Mobile Crane 113 88 1 Yes 0 0 236 50 102329

Delivery Truck 108 83 1 Yes 0 0 236 45 32359.4

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89
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Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 45 55 65 55 65 60 75 70

Day (OOHW) 40 55 65 55 65 60 75 70

OOHW Period 1 38 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 17

Day (OOHW) 17

OOHW Period 1 19

OOHW Period 2 22

Standard hours 7 -3 -13 -3 -13 -8 -23 -18

Day (OOHW) 12 -3 -13 -3 -13 -8 -23 -18

OOHW Period 1 14 -13 -3 -13 -8 -23 -18

OOHW Period 2 17 -13 -3 -23 -18

Standard Hours - - - - - - - -

Day (OOHW) N, R1, DR - - - - - - -

OOHW Period 1 N, R1, DR - - - - - -

OOHW Period 2 V, IB, N, PC, SN, R2, DR - - - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Barrington Bridge

Road furniture installation

R1

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 35

Evening 30 33

Night 30 30

Day 40 45

Day (OOHW) 35 40

Evening 35 38

Night 35 35

Y

747 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

Delivery Truck 108 83 1 Yes 0 0 747 30 912.011

Scissor Lift 98 73 1 Yes 0 0 747 20 91.2011

Mobile Crane 113 88 1 Yes 0 0 747 35 2884.03

Delivery Truck 108 83 1 Yes 0 0 747 30 912.011

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89
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Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 45 55 65 55 65 60 75 70

Day (OOHW) 40 55 65 55 65 60 75 70

OOHW Period 1 38 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 2

Day (OOHW) 2

OOHW Period 1 4

OOHW Period 2 7

Standard hours -8 -18 -28 -18 -28 -23 -38 -33

Day (OOHW) -3 -18 -28 -18 -28 -23 -38 -33

OOHW Period 1 -1 -28 -18 -28 -23 -38 -33

OOHW Period 2 2 -28 -18 -38 -33

Standard Hours  - - - - - - - -

Day (OOHW)  - - - - - - - -

OOHW Period 1  - - - - - - -

OOHW Period 2 N - - - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Barrington Bridge

Road furniture installation

R4

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 35

Evening 30 33

Night 30 30

Day 40 45

Day (OOHW) 35 40

Evening 35 38

Night 35 35

Y

550 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

Delivery Truck 108 83 1 Yes 0 0 550 34 2344.23

Scissor Lift 98 73 1 Yes 0 0 550 24 234.423

Mobile Crane 113 88 1 Yes 0 0 550 39 7413.1

Delivery Truck 108 83 1 Yes 0 0 550 34 2344.23

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

41

Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 45 55 65 55 65 60 75 70

Day (OOHW) 40 55 65 55 65 60 75 70

OOHW Period 1 38 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 6

Day (OOHW) 6

OOHW Period 1 8

OOHW Period 2 11

Standard hours -4 -14 -24 -14 -24 -19 -34 -29

Day (OOHW) 1 -14 -24 -14 -24 -19 -34 -29

OOHW Period 1 3 -24 -14 -24 -19 -34 -29

OOHW Period 2 6 -24 -14 -34 -29

Standard Hours - - - - - - - -

Day (OOHW) - - - - - - - -

OOHW Period 1 - - - - - - -

OOHW Period 2 V, N, R2, DR - - - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Barrington Bridge

Road furniture installation

R5

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 30

Evening 30 30

Night 30 30

Day 40 40

Day (OOHW) 35 35

Evening 35 35

Night 35 35

Y

697 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

Delivery Truck 108 83 1 Yes 0 0 697 31 1122.02

Scissor Lift 98 73 1 Yes 0 0 697 21 112.202

Mobile Crane 113 88 1 Yes 0 0 697 36 3548.13

Delivery Truck 108 83 1 Yes 0 0 697 31 1122.02

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

38

Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 40 55 65 55 65 60 75 70

Day (OOHW) 35 55 65 55 65 60 75 70

OOHW Period 1 35 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 8

Day (OOHW) 8

OOHW Period 1 8

OOHW Period 2 8

Standard hours -2 -17 -27 -17 -27 -22 -37 -32

Day (OOHW) 3 -17 -27 -17 -27 -22 -37 -32

OOHW Period 1 3 -27 -17 -27 -22 -37 -32

OOHW Period 2 3 -27 -17 -37 -32

Standard Hours - - - - - - - -

Day (OOHW) - - - - - - - -

OOHW Period 1 - - - - - - -

OOHW Period 2 N - - - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Barrington Bridge

Road furniture installation

R6

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 30

Evening 30 30

Night 30 30

Day 40 40

Day (OOHW) 35 35

Evening 35 35

Night 35 35

Y

692 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

Delivery Truck 108 83 1 Yes 0 0 692 31 1148.15

Scissor Lift 98 73 1 Yes 0 0 692 21 114.815

Mobile Crane 113 88 1 Yes 0 0 692 36 3630.78

Delivery Truck 108 83 1 Yes 0 0 692 31 1148.15

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

38

Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 40 55 65 55 65 60 75 70

Day (OOHW) 35 55 65 55 65 60 75 70

OOHW Period 1 35 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 8

Day (OOHW) 8

OOHW Period 1 8

OOHW Period 2 8

Standard hours -2 -17 -27 -17 -27 -22 -37 -32

Day (OOHW) 3 -17 -27 -17 -27 -22 -37 -32

OOHW Period 1 3 -27 -17 -27 -22 -37 -32

OOHW Period 2 3 -27 -17 -37 -32

Standard Hours - - - - - - - -

Day (OOHW) - - - - - - - -

OOHW Period 1 - - - - - - -

OOHW Period 2 N - - - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Barrington Bridge

Road furniture installation

R7

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 35

Evening 30 33

Night 30 30

Day 40 45

Day (OOHW) 35 40

Evening 35 38

Night 35 35

Y

236 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

4-5hp Chainsaw 114 89 1 Yes 0 0 236 51 128825

Pneumatic Jackhammer 113 88 1 Yes 0 0 236 50 102329

Fixed Crane 113 88 1 Yes 0 0 236 50 102329

Front End Loader 113 88 1 Yes 0 0 236 50 102329

Tracked Excavator 110 85 1 Yes 0 0 236 47 51286.1

Grader 110 85 1 Yes 0 0 236 47 51286.1

Vibratory Roller 109 84 1 Yes 0 0 236 46 40738

Concrete Truck 109 84 1 Yes 0 0 236 46 40738

50t Dump truck 110 85 1 Yes 0 0 236 47 51286.1

Water cart 108 83 1 Yes 0 0 236 45 32359.4

Concrete vibrator 103 78 1 Yes 0 0 236 40 10232.9

Concrete pump 109 84 1 Yes 0 0 236 46 40738

Power Generator 103 78 1 Yes 0 0 236 40 10232.9

Light Vehicles (eg 4WD) 103 78 1 Yes 0 0 236 40 10232.9

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

59

Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 45 55 65 55 65 60 75 70

Day (OOHW) 40 55 65 55 65 60 75 70

OOHW Period 1 38 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 24

Day (OOHW) 24

OOHW Period 1 26

OOHW Period 2 29

Standard hours 14 4 -6 4 -6 -1 -16 -11

Day (OOHW) 19 4 -6 4 -6 -1 -16 -11

OOHW Period 1 21 -6 4 -6 -1 -16 -11

OOHW Period 2 24 -6 4 -16 -11

Standard Hours N, V - - - - - - -

Day (OOHW) V, N, R1, DR - - - - - - -

OOHW Period 1 V, N, R1, DR - - - - - -

OOHW Period 2 V, IB, N, PC, SN, R2, DR - N - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Barrington Bridge

Construction compound

R1

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 35

Evening 30 33

Night 30 30

Day 40 45

Day (OOHW) 35 40

Evening 35 38

Night 35 35

Y

351 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

4-5hp Chainsaw 114 89 1 Yes 0 0 351 46 38018.9

Pneumatic Jackhammer 113 88 1 Yes 0 0 351 45 30199.5

Fixed Crane 113 88 1 Yes 0 0 351 45 30199.5

Front End Loader 113 88 1 Yes 0 0 351 45 30199.5

Tracked Excavator 110 85 1 Yes 0 0 351 42 15135.6

Grader 110 85 1 Yes 0 0 351 42 15135.6

Vibratory Roller 109 84 1 Yes 0 0 351 41 12022.6

Concrete Truck 109 84 1 Yes 0 0 351 41 12022.6

50t Dump truck 110 85 1 Yes 0 0 351 42 15135.6

Water cart 108 83 1 Yes 0 0 351 40 9549.93

Concrete vibrator 103 78 1 Yes 0 0 351 35 3019.95

Concrete pump 109 84 1 Yes 0 0 351 41 12022.6

Power Generator 103 78 1 Yes 0 0 351 35 3019.95

Light Vehicles (eg 4WD) 103 78 1 Yes 0 0 351 35 3019.95

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

54

Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 45 55 65 55 65 60 75 70

Day (OOHW) 40 55 65 55 65 60 75 70

OOHW Period 1 38 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 19

Day (OOHW) 19

OOHW Period 1 21

OOHW Period 2 24

Standard hours 9 -1 -11 -1 -11 -6 -21 -16

Day (OOHW) 14 -1 -11 -1 -11 -6 -21 -16

OOHW Period 1 16 -11 -1 -11 -6 -21 -16

OOHW Period 2 19 -11 -1 -21 -16

Standard Hours - - - - - - - -

Day (OOHW) N, R1, DR - - - - - - -

OOHW Period 1 V, N, R1, DR - - - - - -

OOHW Period 2 V, IB, N, PC, SN, R2, DR - - - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Barrington Bridge

Construction compound

R2

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 35

Evening 30 33

Night 30 30

Day 40 45

Day (OOHW) 35 40

Evening 35 38

Night 35 35

Y

153 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

4-5hp Chainsaw 114 89 1 Yes 0 0 153 57 489779

Pneumatic Jackhammer 113 88 1 Yes 0 0 153 56 389045

Fixed Crane 113 88 1 Yes 0 0 153 56 389045

Front End Loader 113 88 1 Yes 0 0 153 56 389045

Tracked Excavator 110 85 1 Yes 0 0 153 53 194984

Grader 110 85 1 Yes 0 0 153 53 194984

Vibratory Roller 109 84 1 Yes 0 0 153 52 154882

Concrete Truck 109 84 1 Yes 0 0 153 52 154882

50t Dump truck 110 85 1 Yes 0 0 153 53 194984

Water cart 108 83 1 Yes 0 0 153 51 123027

Concrete vibrator 103 78 1 Yes 0 0 153 46 38904.5

Concrete pump 109 84 1 Yes 0 0 153 52 154882

Power Generator 103 78 1 Yes 0 0 153 46 38904.5

Light Vehicles (eg 4WD) 103 78 1 Yes 0 0 153 46 38904.5

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

65

Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 45 55 65 55 65 60 75 70

Day (OOHW) 40 55 65 55 65 60 75 70

OOHW Period 1 38 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 30

Day (OOHW) 30

OOHW Period 1 32

OOHW Period 2 35

Standard hours 20 10 0 10 0 5 -10 -5

Day (OOHW) 25 10 0 10 0 5 -10 -5

OOHW Period 1 27 0 10 0 5 -10 -5

OOHW Period 2 30 0 10 -10 -5

Standard Hours N, V N, V - N, V - - - -

Day (OOHW) V, IB, N, R1, DR, PC, SN N, R1, DR - N, R1, DR - N, R1, DR - -

OOHW Period 1 V, IB, N, R1, DR, PC, SN - N, R1, DR - N, R1, DR - -

OOHW Period 2 AA, V, IB, N, PC, SN, R2, DR - V, N, R2, DR - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Barrington Bridge

Construction compound

R3

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 35

Evening 30 33

Night 30 30

Day 40 45

Day (OOHW) 35 40

Evening 35 38

Night 35 35

Y

747 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

4-5hp Chainsaw 114 89 1 Yes 0 0 747 36 3630.78

Pneumatic Jackhammer 113 88 1 Yes 0 0 747 35 2884.03

Fixed Crane 113 88 1 Yes 0 0 747 35 2884.03

Front End Loader 113 88 1 Yes 0 0 747 35 2884.03

Tracked Excavator 110 85 1 Yes 0 0 747 32 1445.44

Grader 110 85 1 Yes 0 0 747 32 1445.44

Vibratory Roller 109 84 1 Yes 0 0 747 31 1148.15

Concrete Truck 109 84 1 Yes 0 0 747 31 1148.15

50t Dump truck 110 85 1 Yes 0 0 747 32 1445.44

Water cart 108 83 1 Yes 0 0 747 30 912.011

Concrete vibrator 103 78 1 Yes 0 0 747 25 288.403

Concrete pump 109 84 1 Yes 0 0 747 31 1148.15

Power Generator 103 78 1 Yes 0 0 747 25 288.403

Light Vehicles (eg 4WD) 103 78 1 Yes 0 0 747 25 288.403

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

43

Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 45 55 65 55 65 60 75 70

Day (OOHW) 40 55 65 55 65 60 75 70

OOHW Period 1 38 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 8

Day (OOHW) 8

OOHW Period 1 10

OOHW Period 2 13

Standard hours -2 -12 -22 -12 -22 -17 -32 -27

Day (OOHW) 3 -12 -22 -12 -22 -17 -32 -27

OOHW Period 1 5 -22 -12 -22 -17 -32 -27

OOHW Period 2 8 -22 -12 -32 -27

Standard Hours - - - - - - - -

Day (OOHW) - - - - - - - -

OOHW Period 1 N, R1, DR - - - - - -

OOHW Period 2 V, N, R2, DR - - - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Barrington Bridge

Construction compound

R4

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 35

Evening 30 33

Night 30 30

Day 40 45

Day (OOHW) 35 40

Evening 35 38

Night 35 35

Y

550 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

4-5hp Chainsaw 114 89 1 Yes 0 0 550 40 9332.54

Pneumatic Jackhammer 113 88 1 Yes 0 0 550 39 7413.1

Fixed Crane 113 88 1 Yes 0 0 550 39 7413.1

Front End Loader 113 88 1 Yes 0 0 550 39 7413.1

Tracked Excavator 110 85 1 Yes 0 0 550 36 3715.35

Grader 110 85 1 Yes 0 0 550 36 3715.35

Vibratory Roller 109 84 1 Yes 0 0 550 35 2951.21

Concrete Truck 109 84 1 Yes 0 0 550 35 2951.21

50t Dump truck 110 85 1 Yes 0 0 550 36 3715.35

Water cart 108 83 1 Yes 0 0 550 34 2344.23

Concrete vibrator 103 78 1 Yes 0 0 550 29 741.31

Concrete pump 109 84 1 Yes 0 0 550 35 2951.21

Power Generator 103 78 1 Yes 0 0 550 29 741.31

Light Vehicles (eg 4WD) 103 78 1 Yes 0 0 550 29 741.31

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

47

Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 45 55 65 55 65 60 75 70

Day (OOHW) 40 55 65 55 65 60 75 70

OOHW Period 1 38 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 12

Day (OOHW) 12

OOHW Period 1 14

OOHW Period 2 17

Standard hours 2 -8 -18 -8 -18 -13 -28 -23

Day (OOHW) 7 -8 -18 -8 -18 -13 -28 -23

OOHW Period 1 9 -18 -8 -18 -13 -28 -23

OOHW Period 2 12 -18 -8 -28 -23

Standard Hours - - - - - - - -

Day (OOHW) N, R1, DR - - - - - - -

OOHW Period 1 N, R1, DR - - - - - -

OOHW Period 2 V, N, R2, DR - - - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Barrington Bridge

Construction compound

R5

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 30

Evening 30 30

Night 30 30

Day 40 40

Day (OOHW) 35 35

Evening 35 35

Night 35 35

Y

697 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

4-5hp Chainsaw 114 89 1 Yes 0 0 697 37 4466.84

Pneumatic Jackhammer 113 88 1 Yes 0 0 697 36 3548.13

Fixed Crane 113 88 1 Yes 0 0 697 36 3548.13

Front End Loader 113 88 1 Yes 0 0 697 36 3548.13

Tracked Excavator 110 85 1 Yes 0 0 697 33 1778.28

Grader 110 85 1 Yes 0 0 697 33 1778.28

Vibratory Roller 109 84 1 Yes 0 0 697 32 1412.54

Concrete Truck 109 84 1 Yes 0 0 697 32 1412.54

50t Dump truck 110 85 1 Yes 0 0 697 33 1778.28

Water cart 108 83 1 Yes 0 0 697 31 1122.02

Concrete vibrator 103 78 1 Yes 0 0 697 26 354.813

Concrete pump 109 84 1 Yes 0 0 697 32 1412.54

Power Generator 103 78 1 Yes 0 0 697 26 354.813

Light Vehicles (eg 4WD) 103 78 1 Yes 0 0 697 26 354.813

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

44

Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 40 55 65 55 65 60 75 70

Day (OOHW) 35 55 65 55 65 60 75 70

OOHW Period 1 35 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 14

Day (OOHW) 14

OOHW Period 1 14

OOHW Period 2 14

Standard hours 4 -11 -21 -11 -21 -16 -31 -26

Day (OOHW) 9 -11 -21 -11 -21 -16 -31 -26

OOHW Period 1 9 -21 -11 -21 -16 -31 -26

OOHW Period 2 9 -21 -11 -31 -26

Standard Hours - - - - - - - -

Day (OOHW) N, R1, DR - - - - - - -

OOHW Period 1 N, R1, DR - - - - - -

OOHW Period 2 V, N, R2, DR - - - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Barrington Bridge

Construction compound

R6

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 30

Evening 30 30

Night 30 30

Day 40 40

Day (OOHW) 35 35

Evening 35 35

Night 35 35

Y

692 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

4-5hp Chainsaw 114 89 1 Yes 0 0 692 37 4570.88

Pneumatic Jackhammer 113 88 1 Yes 0 0 692 36 3630.78

Fixed Crane 113 88 1 Yes 0 0 692 36 3630.78

Front End Loader 113 88 1 Yes 0 0 692 36 3630.78

Tracked Excavator 110 85 1 Yes 0 0 692 33 1819.7

Grader 110 85 1 Yes 0 0 692 33 1819.7

Vibratory Roller 109 84 1 Yes 0 0 692 32 1445.44

Concrete Truck 109 84 1 Yes 0 0 692 32 1445.44

50t Dump truck 110 85 1 Yes 0 0 692 33 1819.7

Water cart 108 83 1 Yes 0 0 692 31 1148.15

Concrete vibrator 103 78 1 Yes 0 0 692 26 363.078

Concrete pump 109 84 1 Yes 0 0 692 32 1445.44

Power Generator 103 78 1 Yes 0 0 692 26 363.078

Light Vehicles (eg 4WD) 103 78 1 Yes 0 0 692 26 363.078

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

44

Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 40 55 65 55 65 60 75 70

Day (OOHW) 35 55 65 55 65 60 75 70

OOHW Period 1 35 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 14

Day (OOHW) 14

OOHW Period 1 14

OOHW Period 2 14

Standard hours 4 -11 -21 -11 -21 -16 -31 -26

Day (OOHW) 9 -11 -21 -11 -21 -16 -31 -26

OOHW Period 1 9 -21 -11 -21 -16 -31 -26

OOHW Period 2 9 -21 -11 -31 -26

Standard Hours - - - - - - - -

Day (OOHW) N, R1, DR - - - - - - -

OOHW Period 1 N, R1, DR - - - - - -

OOHW Period 2 V, N, R2, DR - - - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Barrington Bridge

Construction compound

R7

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 35

Evening 30 33

Night 30 30

Day 40 45

Day (OOHW) 35 40

Evening 35 38

Night 35 35

Y

236 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

Tracked Excavator 110 85 1 Yes 0 0 236 47 51286.1

PC400 45t tracked excavator with Hammer 122 97 1 Yes 0 0 236 59 812831

Front End Loader 113 88 1 Yes 0 0 236 50 102329

50t Dump truck 110 85 1 Yes 0 0 236 47 51286.1

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

60

Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 45 55 65 55 65 60 75 70

Day (OOHW) 40 55 65 55 65 60 75 70

OOHW Period 1 38 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 25

Day (OOHW) 25

OOHW Period 1 27

OOHW Period 2 30

Standard hours 15 5 -5 5 -5 0 -15 -10

Day (OOHW) 20 5 -5 5 -5 0 -15 -10

OOHW Period 1 22 -5 5 -5 0 -15 -10

OOHW Period 2 25 -5 5 -15 -10

Standard Hours N, V - - - - - - -

Day (OOHW) V, N, R1, DR N, R1, DR - N, R1, DR - - - -

OOHW Period 1 V, N, R1, DR - N, R1, DR - - - -

OOHW Period 2 AA, V, IB, N, PC, SN, R2, DR - V, N, R2, DR - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Barrington Bridge

House/building demolition

R1

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 35

Evening 30 33

Night 30 30

Day 40 45

Day (OOHW) 35 40

Evening 35 38

Night 35 35

Y

351 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

4-5hp Chainsaw 114 89 1 Yes 0 0 351 46 38018.9

Pneumatic Jackhammer 113 88 1 Yes 0 0 351 45 30199.5

Fixed Crane 113 88 1 Yes 0 0 351 45 30199.5

Front End Loader 113 88 1 Yes 0 0 351 45 30199.5

Tracked Excavator 110 85 1 Yes 0 0 351 42 15135.6

Grader 110 85 1 Yes 0 0 351 42 15135.6

Vibratory Roller 109 84 1 Yes 0 0 351 41 12022.6

Concrete Truck 109 84 1 Yes 0 0 351 41 12022.6

50t Dump truck 110 85 1 Yes 0 0 351 42 15135.6

Water cart 108 83 1 Yes 0 0 351 40 9549.93

Concrete vibrator 103 78 1 Yes 0 0 351 35 3019.95

Concrete pump 109 84 1 Yes 0 0 351 41 12022.6

Power Generator 103 78 1 Yes 0 0 351 35 3019.95

Light Vehicles (eg 4WD) 103 78 1 Yes 0 0 351 35 3019.95

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

54

Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 45 55 65 55 65 60 75 70

Day (OOHW) 40 55 65 55 65 60 75 70

OOHW Period 1 38 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 19

Day (OOHW) 19

OOHW Period 1 21

OOHW Period 2 24

Standard hours 9 -1 -11 -1 -11 -6 -21 -16

Day (OOHW) 14 -1 -11 -1 -11 -6 -21 -16

OOHW Period 1 16 -11 -1 -11 -6 -21 -16

OOHW Period 2 19 -11 -1 -21 -16

Standard Hours - - - - - - - -

Day (OOHW) N, R1, DR - - - - - - -

OOHW Period 1 V, N, R1, DR - - - - - -

OOHW Period 2 V, IB, N, PC, SN, R2, DR - - - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Barrington Bridge

Construction compound

R2

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 35

Evening 30 33

Night 30 30

Day 40 45

Day (OOHW) 35 40

Evening 35 38

Night 35 35

Y

153 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

4-5hp Chainsaw 114 89 1 Yes 0 0 153 57 489779

Pneumatic Jackhammer 113 88 1 Yes 0 0 153 56 389045

Fixed Crane 113 88 1 Yes 0 0 153 56 389045

Front End Loader 113 88 1 Yes 0 0 153 56 389045

Tracked Excavator 110 85 1 Yes 0 0 153 53 194984

Grader 110 85 1 Yes 0 0 153 53 194984

Vibratory Roller 109 84 1 Yes 0 0 153 52 154882

Concrete Truck 109 84 1 Yes 0 0 153 52 154882

50t Dump truck 110 85 1 Yes 0 0 153 53 194984

Water cart 108 83 1 Yes 0 0 153 51 123027

Concrete vibrator 103 78 1 Yes 0 0 153 46 38904.5

Concrete pump 109 84 1 Yes 0 0 153 52 154882

Power Generator 103 78 1 Yes 0 0 153 46 38904.5

Light Vehicles (eg 4WD) 103 78 1 Yes 0 0 153 46 38904.5

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

65

Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 45 55 65 55 65 60 75 70

Day (OOHW) 40 55 65 55 65 60 75 70

OOHW Period 1 38 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 30

Day (OOHW) 30

OOHW Period 1 32

OOHW Period 2 35

Standard hours 20 10 0 10 0 5 -10 -5

Day (OOHW) 25 10 0 10 0 5 -10 -5

OOHW Period 1 27 0 10 0 5 -10 -5

OOHW Period 2 30 0 10 -10 -5

Standard Hours N, V N, V - N, V - - - -

Day (OOHW) V, IB, N, R1, DR, PC, SN N, R1, DR - N, R1, DR - N, R1, DR - -

OOHW Period 1 V, IB, N, R1, DR, PC, SN - N, R1, DR - N, R1, DR - -

OOHW Period 2 AA, V, IB, N, PC, SN, R2, DR - V, N, R2, DR - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Barrington Bridge

Construction compound

R3

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 35

Evening 30 33

Night 30 30

Day 40 45

Day (OOHW) 35 40

Evening 35 38

Night 35 35

Y

747 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

4-5hp Chainsaw 114 89 1 Yes 0 0 747 36 3630.78

Pneumatic Jackhammer 113 88 1 Yes 0 0 747 35 2884.03

Fixed Crane 113 88 1 Yes 0 0 747 35 2884.03

Front End Loader 113 88 1 Yes 0 0 747 35 2884.03

Tracked Excavator 110 85 1 Yes 0 0 747 32 1445.44

Grader 110 85 1 Yes 0 0 747 32 1445.44

Vibratory Roller 109 84 1 Yes 0 0 747 31 1148.15

Concrete Truck 109 84 1 Yes 0 0 747 31 1148.15

50t Dump truck 110 85 1 Yes 0 0 747 32 1445.44

Water cart 108 83 1 Yes 0 0 747 30 912.011

Concrete vibrator 103 78 1 Yes 0 0 747 25 288.403

Concrete pump 109 84 1 Yes 0 0 747 31 1148.15

Power Generator 103 78 1 Yes 0 0 747 25 288.403

Light Vehicles (eg 4WD) 103 78 1 Yes 0 0 747 25 288.403

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

43

Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 45 55 65 55 65 60 75 70

Day (OOHW) 40 55 65 55 65 60 75 70

OOHW Period 1 38 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 8

Day (OOHW) 8

OOHW Period 1 10

OOHW Period 2 13

Standard hours -2 -12 -22 -12 -22 -17 -32 -27

Day (OOHW) 3 -12 -22 -12 -22 -17 -32 -27

OOHW Period 1 5 -22 -12 -22 -17 -32 -27

OOHW Period 2 8 -22 -12 -32 -27

Standard Hours - - - - - - - -

Day (OOHW) - - - - - - - -

OOHW Period 1 N, R1, DR - - - - - -

OOHW Period 2 V, N, R2, DR - - - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Barrington Bridge

Construction compound

R4

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 35

Evening 30 33

Night 30 30

Day 40 45

Day (OOHW) 35 40

Evening 35 38

Night 35 35

Y

550 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

4-5hp Chainsaw 114 89 1 Yes 0 0 550 40 9332.54

Pneumatic Jackhammer 113 88 1 Yes 0 0 550 39 7413.1

Fixed Crane 113 88 1 Yes 0 0 550 39 7413.1

Front End Loader 113 88 1 Yes 0 0 550 39 7413.1

Tracked Excavator 110 85 1 Yes 0 0 550 36 3715.35

Grader 110 85 1 Yes 0 0 550 36 3715.35

Vibratory Roller 109 84 1 Yes 0 0 550 35 2951.21

Concrete Truck 109 84 1 Yes 0 0 550 35 2951.21

50t Dump truck 110 85 1 Yes 0 0 550 36 3715.35

Water cart 108 83 1 Yes 0 0 550 34 2344.23

Concrete vibrator 103 78 1 Yes 0 0 550 29 741.31

Concrete pump 109 84 1 Yes 0 0 550 35 2951.21

Power Generator 103 78 1 Yes 0 0 550 29 741.31

Light Vehicles (eg 4WD) 103 78 1 Yes 0 0 550 29 741.31

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89
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Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 45 55 65 55 65 60 75 70

Day (OOHW) 40 55 65 55 65 60 75 70

OOHW Period 1 38 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 12

Day (OOHW) 12

OOHW Period 1 14

OOHW Period 2 17

Standard hours 2 -8 -18 -8 -18 -13 -28 -23

Day (OOHW) 7 -8 -18 -8 -18 -13 -28 -23

OOHW Period 1 9 -18 -8 -18 -13 -28 -23

OOHW Period 2 12 -18 -8 -28 -23

Standard Hours - - - - - - - -

Day (OOHW) N, R1, DR - - - - - - -

OOHW Period 1 N, R1, DR - - - - - -

OOHW Period 2 V, N, R2, DR - - - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Barrington Bridge

Construction compound

R5

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 30

Evening 30 30

Night 30 30

Day 40 40

Day (OOHW) 35 35

Evening 35 35

Night 35 35

Y

697 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

4-5hp Chainsaw 114 89 1 Yes 0 0 697 37 4466.84

Pneumatic Jackhammer 113 88 1 Yes 0 0 697 36 3548.13

Fixed Crane 113 88 1 Yes 0 0 697 36 3548.13

Front End Loader 113 88 1 Yes 0 0 697 36 3548.13

Tracked Excavator 110 85 1 Yes 0 0 697 33 1778.28

Grader 110 85 1 Yes 0 0 697 33 1778.28

Vibratory Roller 109 84 1 Yes 0 0 697 32 1412.54

Concrete Truck 109 84 1 Yes 0 0 697 32 1412.54

50t Dump truck 110 85 1 Yes 0 0 697 33 1778.28

Water cart 108 83 1 Yes 0 0 697 31 1122.02

Concrete vibrator 103 78 1 Yes 0 0 697 26 354.813

Concrete pump 109 84 1 Yes 0 0 697 32 1412.54

Power Generator 103 78 1 Yes 0 0 697 26 354.813

Light Vehicles (eg 4WD) 103 78 1 Yes 0 0 697 26 354.813

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89
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Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 40 55 65 55 65 60 75 70

Day (OOHW) 35 55 65 55 65 60 75 70

OOHW Period 1 35 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 14

Day (OOHW) 14

OOHW Period 1 14

OOHW Period 2 14

Standard hours 4 -11 -21 -11 -21 -16 -31 -26

Day (OOHW) 9 -11 -21 -11 -21 -16 -31 -26

OOHW Period 1 9 -21 -11 -21 -16 -31 -26

OOHW Period 2 9 -21 -11 -31 -26

Standard Hours - - - - - - - -

Day (OOHW) N, R1, DR - - - - - - -

OOHW Period 1 N, R1, DR - - - - - -

OOHW Period 2 V, N, R2, DR - - - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Barrington Bridge

Construction compound

R6

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)



Construction Noise Estimator

Please input information into yellow cells

Please pick from drop-down list in orange cells

Representative Noise Environment User Input

R0

Day 30 30

Evening 30 30

Night 30 30

Day 40 40

Day (OOHW) 35 35

Evening 35 35

Night 35 35

Y

692 All at Representative Distance

Type/ model plant (See Sources Sheet) SWL LAeq (dB(A)) SPL @7m (dB(A)) Quantity 
Individual distance to 

receiver (m)

Is there line of sight to 

receiver? Y/N

Quantity 

correction 

(dBA)

Shielding 

correction 

(dBA)

Distance used in 

calculation (m)

Contribution 

SPL (dB(A))

4-5hp Chainsaw 114 89 1 Yes 0 0 692 37 4570.88

Pneumatic Jackhammer 113 88 1 Yes 0 0 692 36 3630.78

Fixed Crane 113 88 1 Yes 0 0 692 36 3630.78

Front End Loader 113 88 1 Yes 0 0 692 36 3630.78

Tracked Excavator 110 85 1 Yes 0 0 692 33 1819.7

Grader 110 85 1 Yes 0 0 692 33 1819.7

Vibratory Roller 109 84 1 Yes 0 0 692 32 1445.44

Concrete Truck 109 84 1 Yes 0 0 692 32 1445.44

50t Dump truck 110 85 1 Yes 0 0 692 33 1819.7

Water cart 108 83 1 Yes 0 0 692 31 1148.15

Concrete vibrator 103 78 1 Yes 0 0 692 26 363.078

Concrete pump 109 84 1 Yes 0 0 692 32 1445.44

Power Generator 103 78 1 Yes 0 0 692 26 363.078

Light Vehicles (eg 4WD) 103 78 1 Yes 0 0 692 26 363.078

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

Yes 0 0 -888 1.6E-89

44

Classroom at schools 

and other educational 

institutions

Hospital wards and 

operating theatres
Place of worship

Active 

recreation

Passive 

recreation

Industrial 

premise

Offices, 

retail outlets

Standard hours 40 55 65 55 65 60 75 70

Day (OOHW) 35 55 65 55 65 60 75 70

OOHW Period 1 35 65 55 65 60 75 70

OOHW Period 2 35 65 55 75 70

Standard hours 14

Day (OOHW) 14

OOHW Period 1 14

OOHW Period 2 14

Standard hours 4 -11 -21 -11 -21 -16 -31 -26

Day (OOHW) 9 -11 -21 -11 -21 -16 -31 -26

OOHW Period 1 9 -21 -11 -21 -16 -31 -26

OOHW Period 2 9 -21 -11 -31 -26

Standard Hours - - - - - - - -

Day (OOHW) N, R1, DR - - - - - - -

OOHW Period 1 N, R1, DR - - - - - -

OOHW Period 2 V, N, R2, DR - - - -

Abbreviation Measure

N Notification (letterbox drop or equivalent

SN Specific notifications

PC Phone calls

IB Individual briefings

RO Respite offer

R1 Respite period 1 

R2 Respite period 2

DR Duration respite

AA Alternative accommodation

V Verification

Residential receiver

Non-residential receivers

Additional mitigation measures

Is all plant at the same representative distance to the receiver? Y/N

Noise Management Level (dB(A))

Barrington Bridge

Construction compound

R7

Undeveloped green fields (rural areas with isolated dwellings)

User Input

Noise area category

LAeq(15minute) Noise mangement level (dB(A))

Level above NML (dB(A))

Project name

Scenario name

Receiver address

Select area ground type

Select type of background noise level input

RBL or LA90 Background level (dB(A))

Representative distance (m)

Total SPL L Aeq(15minute)  (dB(A))

Level above background (dB(A))

Steps:
1. Enter project name (cell C9).
2. Enter scenario name (cell C10).
3. Enter receiver address (cell C11).
4. Select area ground type (cell C12) - water, undeveloped green fields (e.g. rural areas with isolated dwellings) or developed settlements (e.g. urban and suburban areas)
5. Select the type of background noise level input - Representative noise environment (to make assumptions) or user input (wher e noise monitoring data is available):

(a) where representative noise environment is selected - select the appropriate noise area category (cell C16). The worksheet ti tled 'Representative Noise Environ.' provides a 
number of examples to help select the noise area category.
(b) where user input is selected - enter the measured background noise level for each time period (cells D17 to D19).

6. Is all plant at the same representative distance to the receiver? Select Y  or N (cell C24):
(a) where Y is selected - enter the representative distance in cell C25.
(b) where N is selected - go to step #7

7. For the scenario (e.g. shallow excavation), select plant from the drop-down list in cells A28 to A47 (e.g. dump trucks + excavator).
(a) enter quantity for each selected plant in cells D28 to D47.
(b) where N is selected from step #6 - enter the distance to receiver for each individual plant in cells E28 to E47.
(c) is there line of sight to receiver? select from drop down list in cells F28 to F47. Solid barrier can be in the form of r oad cutting, solid construction hoarding, acoustic curtain, 
timber lapped and capped fence, shipping container, site office, etc. Please note that vegetation and trees are not considere d to be a form of solid barrier.

8. Identify the level above background and/or noise mangement level (see rows 57 to 62).
9. Identify and implement standard mitigation measures where feasible and reasonable. Include any shielding implemented as pa rt of the standard mitigation measures by changing 
the selection  in the 'Is there line of sight to receiver' drop-down list. 
10. Identify and implement feasible and reasonable additional mitigation measures (see rows 63 to 65).
11. Document a summary report detailing:

(a) project description (including location, duration, hours of work, construction methodology, plant , potentially impacted receivers, etc.).
(b) background noise levels.
(c) noise management levels .
(d) predicted noise levels for each time period.
(e) sleep disturbance affected distance for night works.
(f) mitigation measures.
(g) team member responsible for implementing mitigation measures and managing noise and vibration.

(Note that suitable noise management levels for other noise-sensitive businesses not identified in the Construction Noise Estimator should be investigated on a project-by-project 
basis. Please contact a Roads and Maritime noise speciliast for more information)
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1 Introduction 

1.1 Background 

The Barrington Bridge on Thunderbolts Way, Barrington, was constructed in 1920. It has been 
identified in the Timber Truss Bridge Conservation Strategy (NSW Roads and Maritime Services 
(RMS)) as requiring replacement. The strategy identified historic timber truss bridges in NSW that 
presented significant management challenges due to increased heavy loads, poor vehicle access 
and ongoing maintenance costs.  

Thunderbolts Way is the main transport route into the township of Barrington, travelling west from 
Gloucester. It is a popular tourist road crossing the Great Dividing Range, traversing from Port 
Stephens to Goondiwindi (Queensland). The Barrington Bridge crosses the Barrington River around 
900 m to the west of Barrington township. 

The proposed new bridge structure will be constructed on an alternate alignment, just south of the 
historic bridge. The existing bridge would be closed to traffic following completion of the new bridge.  

1.2 Study Area 

The Barrington River catchment is some 700 km2 in size and consists of a number of major tributaries 
draining the eastern slopes of the Barrington Tops. These form three rivers – the Cobark, Barrington 
and Kerripit – that join at a single confluence location. This configuration has the potential to generate 
significant flood flows along the Barrington River. 

The Barrington River bridge is situated around 30 km downstream of the confluence of the Cobark, 
Barrington and Kerripit Rivers. A smaller tributary, Copeland Creek, flows into the Barrington River 
around 1.3 km upstream of the Bridge. The Bridge is located some 9 km upstream of the Barrington 
River confluence with the Gloucester River. The Barrington and Gloucester Rivers form part of the 
broader Manning River catchment on the NSW mid-north coast.  

The topography of the study catchments is shown in Figure 1-1. From a high elevation of around 
1500 m AHD on the Barrington and Gloucester Tops plateau, the topography grades steeply from 
the upper slopes to the floodplain areas surrounding Barrington and Gloucester (at under 100m 
AHD). 

1.3 Report Purpose 

This report documents the hydrologic and hydraulic assessment in relation to the proposed 
construction of the new Barrington Bridge on Thunderbolts Way. The assessment includes the 
estimation of existing design flood conditions and a flood impact assessment for the proposed new 
bridge. This report will also investigate flood impacts during the construction phase due to the 
temporary works platform.  
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Figure 1-1  Barrington River Catchment and Topography 
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2 Existing Information 

2.1 RMS Preliminary Report 

RMS has undertaken a preliminary hydrology and hydraulic investigation into bridge upgrade options 
(RMS, 2016). 

The assessment involved hydrological catchment modelling using the Rational Method as outlined 
in Book 4 of Australian Rainfall and Runoff (AR&R) (Engineers Australia, 2001) and the development 
of a 1D HEC-RAS hydraulic model. It quantifies peak flood flows and levels for a range of design 
events. 

The two new bridge options were proposed are as follows: 

• Proposed Concept 7D1 – A 112m bridge structure with 5 x 1.8m diameter piers (six spans). The 
bridge deck level at the western abutment is 110.64m AHD and the depth of the superstructure 
is 1.215m; and 

• Proposed Concept 7D2 – A 112m bridge structure with 3 x 1.8m diameter piers (four spans). The 
bridge deck level at the western abutment is 111.08m AHD. The depth of the superstructure is 
1.650m. 

The hydraulic investigation concluded that either bridge option would be satisfactory for the river 
crossing; however, as the site is subject to high in-channel velocities and is prone to significant debris 
during flood events, the longer span bridge (Proposed Concept 7D2) was recommended. 

2.2 Survey Data 

A number of survey datasets exist that have been utilised in the development of the hydrologic and 
hydraulic models. These include: 

• The NASA 1-second resolution SRTM elevation grid (2000); 

• LiDAR survey data sourced through Midcoast Water (2012); 

• LiDAR survey data sourced through AGL (2013); 

• Detailed site survey acquired for the RMS assessment (2016); 

• New Barrington Bridge design drawings and CAD data (2016); 

• New Barrington Bridge approach road design drawings and CAD data (2016); and 

• WAE drawings for the existing Barrington Bridge (1920). 

The SRTM data has been used for the hydrological modelling. The digital elevation model (DEM) 
used in the hydraulic model was largely derived from LiDAR data, but was supplemented with 
detailed site survey where available. CAD data detailing the proposed bridge and road design was 
used to generate a DEM of post-development site topography. The bridge survey details have been 
used to accurately represent the structure in the hydraulic model. 
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3 Model Development 

A detailed XP-RAFTS hydrologic model and a TUFLOW hydraulic model were developed as part of 
the Gloucester and Avon Rivers Flood Study (BMT WBM, 2015) and incorporate the reach of the 
Barrington River in which the Barrington Bridge is situated. These models were utilised for this study 
with the permission of MidCoast Council. The development of the models is detailed fully in the Flood 
Study. However, a summary is provided in this section. 

3.1 Hydrologic Model Development 

In order to derive appropriate design flood flow estimates for the Barrington River the CatchmentSIM 
software was used to delineate 58 sub-catchments and derive sub-catchment size and slope 
parameters. These sub-catchment details were then used to develop a hydrologic model using the 
XP-RAFTS software. The adopted PERN (roughness) values considered if the majority of the sub-
catchment could be described as either forested area (PERN of 0.12) or cleared/pasture area (PERN 
of 0.06). 

The design rainfall inputs were determined using the procedures outlined in AR&R (2001). Design 
rainfall depth is based on the generation of intensity-frequency-duration (IFD) design rainfall curves 
utilising the procedures outlined in AR&R (2001). These curves provide rainfall depths for various 
design magnitudes (up to the 1% AEP) and for durations from 5 minutes to 72 hours. Due to the size 
of the Barrington River catchment, two different sets of IFDs were adopted for the upper and lower 
catchment areas, as presented in Table 3-1. The Flood Study also compared equivalent design 
rainfall intensities using the 2013 AR&R IFDs (released but not formally adopted at the time of the 
study), which were found to be 28% lower than the 1987 IFDs on average for the 36-hour storm 
duration. 

Table 3-1  Average Design Rainfall Intensities (mm/h) AR&R 1987 

Design Rainfall Zone 
Design Event Frequency (36-hour Storm Duration) 

10% AEP 5% AEP 2% AEP 1% AEP 
0.5% 
AEP 

0.2% 
AEP 

Upper Catchment 6.24 7.32 8.81 9.96 11.2 12.9 

Lower Catchment 6.11 7.17 8.59 9.68 10.9 12.5 

Standard rainfall loss parameters of 10 mm initial loss and 2.5 mm/h continuing loss were adopted. 
Areal reduction factors were applied to the design rainfall as outlined in AR&R Revision guidelines 
(2013). 

The 1% AEP event was then simulated for a range of storm durations to determine the critical 
duration for the catchment, which was found to be the 36-hour storm. The 36-hour storm duration 
was then simulated for the full range of design flood magnitudes considered in the Flood Study – that 
is, the 50% AEP, 20% AEP, 10% AEP, 5% AEP, 2% AEP, 1% AEP, 0.5% AEP and 0.2% AEP. The 
procedure adopted to determine design rainfall depths for the 0.05% AEP for this current study is 
detailed in Section 4. 

The Probable Maximum Precipitation (PMP) is used in deriving the Probable Maximum Flood (PMF) 
event. The PMP has been estimated using the Generalised Southeast Australian Method (GSAM) 
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derived by the Bureau of Meteorology (Engineers Australia, 2001), providing an average rainfall 
intensity of 54.4mm/h for the 12-hour storm duration. This was found to be the critical duration for 
the modelling of the PMF event and was applied across the entire catchment. 

The estimated design rainfall properties were input into the XP-RAFTS model to simulate design 
rainfall-runoff flood flow estimates for the study area. 

3.2 Hydraulic Model Development 

A detailed TUFLOW hydraulic model developed as part of the Gloucester and Avon Rivers Flood 
Study incorporates the reach of the Barrington River in which the Barrington Bridge is situated and 
was therefore utilised for this study. 

The TUFLOW 2D hydraulic model developed for the Gloucester and Avon Rivers Flood Study has 
been truncated to represent a 5 km reach of the Barrington River. The upstream boundary is located 
around 2.3 km upstream of Thunderbolts Way and the downstream boundary is some 2.6 km 
downstream, as presented in Figure 3-1. Truncating the 2D model domain computationally facilitates 
reducing the 2D grid cell size to 4m (the original model adopted a 2D cell size of 8m), the required 
resolution to obtain detailed representation of flow dynamics at the bridge structure. 

The baseline model topography of the Barrington River channel and floodplain has been derived 
from the 1 m resolution LiDAR Digital Elevation Model (DEM), captured in 2012 (MidCoast Water) 
and 2013 (AGL). The elevations have been sampled from the DEM to a 2D model grid of a 4m 
resolution. Channel cross section survey was available for the lower reach of the Barrington River. 
The Flood Study utilised this information, in additional to channel cross section data of the Gloucester 
and Avon Rivers, to derive a ‘low-flow’ channel profile for each river channel. 

The default hydraulic roughness adopted within the model is a Manning’s ‘n’ representative of the 
principal floodplain grazing land (value of 0.06). Additional model material layers have then been 
developed to represent areas of differing roughness values. This includes an ‘n’ value of 0.04 for the 
Barrington River channel and 0.12 for areas of dense riparian and floodplain vegetation. 

The model boundary conditions include the principal inflow hydrograph for the Barrington River, the 
Copeland Creek inflow, smaller lateral inflows within the model domain and a downstream water 
level boundary. The main Barrington River inflow and the downstream water level time series have 
been extracted from the broader Gloucester and Avon Rivers Flood Study model. The Colebrook 
Creek inflow and the smaller lateral inflows have been extracted from the XP-RAFTS output and 
applied to the TUFLOW model where appropriate. 

A detailed representation of the Barrington Bridge has been incorporated into the TUFLOW model 
using the available structure survey details. The bridge is modelled using the Layered Flow Control 
Shape functionality. The waterway area under the bridge is provided through the topographic 
representation of the channel bed, banks and bridge abutments in the model DEM. The hydraulic 
losses associated with the bridge structure are then represented in the 2D domain through 
specification of a multi-layered definition to account for the bridge piers, deck and barriers. Values 
are specified for each layer to represent obvert elevation, waterway blockage and hydraulic losses. 
A summary of the modelled details is provided in Table 3-2. 
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Figure 3-1  Barrington Bridge TUFLOW Model Extent 
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Table 3-2 Existing Barrington Bridge TUFLOW Structure Details 

Layer Obvert (m AHD) Blockage (%) Form Loss 

L1 (Waterway) 110.1 - 111.2 4 0.08 

L2 (Deck) 110.7 - 111.8 100 1.56 

L3 (Barriers) 114.2 - 115.3 40 0.70 
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4 Flood Frequency Analysis 

In order to derive appropriate design flood flow estimates for the Barrington, Gloucester and Avon 
Rivers, the Flood Study undertook a detailed flood frequency analysis using the TUFLOW FLIKE 
extreme value analysis package. Developed by Professor George Kuczera from the School of Civil 
Engineering at the University of Newcastle Australia, TUFLOW FLIKE is compliant with the recent 
major revision of industry guidelines for flood estimation, documented in the recent update of 
Australian Rainfall and Runoff (ARR). 

The Gloucester River at Forbesdale and Barrington River at Forbesdale water level gauges have 
been in operation since the 1940s and as such offered sufficient data to undertake a flood frequency 
analysis at these sites. Annual maxima water levels were extracted from the available data at each 
of the sites. The Barrington River analysis had a total of 65 annual maxima available, of which the 
lowest two were excluded from the analysis. The 1929 flood was also included beyond the period of 
gauge record. The hydraulic model was used to derive a rating curve at the gauging sites, from which 
the recorded flood levels were converted to flows. The flood frequency analyses used a Bayesian 
inference method with both the Log Pearson III (LPIII) and Generalised Extreme Value (GEV) 
probability models. 

The traditional XP-RAFTS rainfall-runoff model developed for the Barrington and Glocuester River 
catchments (as described in Section 3.1) generated peak flow rates that differed to those derived in 
the flood frequency analyses, particularly for the lower order events. A number of reasons for this 
discrepancy were identified in the Flood Study, including: 

• The 1987 AR&R IFD estimates are significantly higher than the 2013 estimates, largely due to 
the shorter period of recorded data used to derive them; and 

• The distribution of relative intensities within the design temporal pattern is likely not representative 
of observed conditions within the study area for smaller magnitude events (suggested through 
comparisons of the design temporal pattern with the temporal pattern of recent flood events). 

The peak flood flows adopted for design were informed by all methods considered. A comparison of 
the derived and adopted design flows is presented in Figure 4-1 which shows the fitted LPIII and 
GEV distributions and the plotting positions of the observed annual maxima from the Flood 
Frequency Analysis. The XP-RAFTS model outputs based on 1987 and 2013 IFDs are also 
presented. The final adopted design flows on the Barrington River at Forbesdale, as presented in 
the Flood Study, are shown on Figure 4-1 and are listed in Table 4-1. The gauge is located some 10 
km upstream of Barrington Bridge, with the upstream catchment area at the gauge representing over 
90% of the catchment area of Barrington Bridge. 

To derive 0.05% AEP flow rates, the design flows were extrapolated assuming a return period of 
10,000 years for the PMF event (8,800 m3/s). The Average Recurrence Interval (ARI) of a PMP/PMF 
event ranges between 104 and 107. The lowest range of possible ARI was selected as it would result 
in a higher peak flow for the 0.05% AEP (2000-year ARI). With reference to Figure 4-1, the adopted 
0.05% AEP peak flow rate for the Barrington River at Forbesdale is around 6,000 m3/s. This was 
deemed appropriate for use in this current study as it results in overtopping on the Barrington Bridge 
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by up to 0.3 m. As a simple rule, the scour design event is typically taken as that which results in a 
bridge overtopping depth of around 0. 3m (QLD TMR, 2013). 

 

Figure 4-1  Derived and Adopted Design Flows for the Barrington River at Forbesdale 

 

Table 4-1  Modelled Peak Design Flows 

Design Event Barrington River at Forbesdale 
(m3/s) 

5% AEP 1,100 

2% AEP 1,700 

1% AEP 2,300 

0.05% AEP 6,000 

PMF 8,800 
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5 Proposed New Bridge Option 

The proposed replacement strategy for the Barrington Bridge as developed by RMS is summarised 
below: 

• Construction phase: To construct a new bridge structure (Proposed Concept 7D2) including 
approach embankment on the right floodplain upstream of the existing bridge (see Section 2.1 for 
further details). This will involve construction of an in-stream temporary works platform. 

• Operational phase: Following completion of construction of the new bridge, it will be opened to 
traffic. The existing bridge will remain in place but will be closed to traffic. 

The appropriate representation of the potential new bridge option for Barrington Bridge requires 
modification to the TUFLOW hydraulic model. This includes modifications to the model topography 
and the configuration of the modelled hydraulic structures. 

For the model representation of the proposed new bridge, the bridge structure is incorporated using 
the Layered Flow Control Shape functionality. The waterway area under the bridge has been 
provided through the TUFLOW model elevations. A 0.5 m resolution DEM of the proposed approach 
embankments has been generated from design CAD data provided by GHD to be superimposed 
onto the existing model DEM. 

The hydraulic losses associated with the proposed new bridge structure are represented in the 2D 
domain through specification of a multi-layered definition to account for the bridge piers, deck and 
barriers. Values are specified for each layer to represent obvert elevation, waterway blockage and 
hydraulic losses. A summary of the modelled details is provided in Table 5-1. 

The Layered Flow Control Shape representing the existing bridge structure has also been removed 
from the model to simulate the final configuration, following demolition. TUFLOW model elevations 
were also modified to remove the approach road embankment on the right floodplain. 

Table 5-1 New Bridge Option TUFLOW Structure Details 

Layer Obvert (m AHD) Blockage (%) Form Loss 

L1 (Waterway) 111.85 - 109.65 5 0.10 

L2 (Deck) 113.5 – 111.3 100 1.56 

L3 (Barriers) 114.0 - 111.8 20 0.40 

This report will assess the following scenarios: 

• Existing condition – current flood conditions with existing Barrington Bridge crossing, 

• Construction phase – future flood conditions following construction of the temporary works 
platform, 

• Operational phase (Stage 1) – future flood conditions following the construction of the proposed 
new bridge, with the existing bridge in-place. 
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6 Assessment of Temporary Works Platform 

A temporary platform is to be erected within the river channel to facilitate construction of the new 
bridge and demolition of the existing bridge structure. 

Two key aspects of the temporary works platform will be assessed: 

• The extent of the platform footprint and its potential impacts to fish passage and bank scour, to 
adhere with NSW Fisheries requirements. This will be assessed over a range of flow conditions 
that may typically be expected to occur within a calendar year (i.e. the median yearly flow rate up 
to the 1 Exceedance per Year (EY) flow rate (equivalent to a 1-year ARI)). 

• The elevation of the platform required to achieve an accepted level of flood immunity. This will be 
assessed over a range of flow conditions from the 1 EY to 10% AEP design event. 

6.1 Low-Flow Estimation  

The flood frequency analysis completed in the Flood Study was used to estimate flows for the 1 EY 
to the 10% AEP design event. The yearly statistical flows have been calculated from analysis of the 
continuous streamflow data available at the Barrington River at Forbesdale gauge location. 

Copeland Creek inflows have been calculated as a proportion of the Barrington River inflows based 
on contributing catchment size (i.e. Copeland Creek catchment is 7% of the size of the Barrington 
River catchment to Forbesdale). 

Table 6-1 presents the range of flow rates considered in the temporary platform assessment. 

Table 6-1 Design Flow Estimates (m3/s) 

Event 
Barrington River at 

Forbesdale 
Copeland Creek 

Yearly Median 4.5 0.35 

Yearly Mean 10 0.70 

Yearly 90th Percentile 20 1.4 

Yearly 95th Percentile 30 2.1 

1 EY (1 year ARI) 50 3.5 

0.5 EY (2 year ARI) 250 17.5 

20% AEP 530 37.1 

10% AEP 800 56 

To determine the baseline flood conditions for the hydraulic assessment of the temporary works 
platform, the existing TUFLOW model was simulated for a range of low-flow conditions. 
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6.2 Proposed Platform Configuration 

The proposed layout of the temporary in-river works platform was provided by GHD (Job number 22-
18532, Drawing number SK002). The configuration has been reproduced in Figure 6-1. Also shown 
is the 0.5 m gridded DEM generated from the detailed site survey acquired in 2016. 

The platform will be supported by rock infill so has been modelled as a solid flow obstruction. 
Following preliminary modelling and consultation with GHD, the platform level was set at 103.5 m 
AHD. 

It was assumed that the culverts would be placed within the channel with minimal excavation or 
disruption to the existing river bed. The invert levels were therefore extracted from the DEM. Culvert 
properties adopted in the modelling are summarised in Table 6-2. 

Table 6-2 Temporary Works Platform Modelled Culvert Details 

 Culvert 1 (West) Culvert 2 (East) 

Upstream Invert 101.45 m AHD 101.15 m AHD 

Downstream Invert 101.52 m AHD 101.50 m AHD 

Dimensions (W x H) Twin 1.8 m x 1.2 m RCBC Twin 1.8 m x 1.2 m RCBC 

The existing condition TUFLOW hydraulic model was altered to represent the temporary works 
platform as described above. This model will be utilised for the assessments described in Section 0 
and Section 6.4. 

6.3 Fish Passage Impact Assessment 

There are a number of constraints relating to the potential change in river flow regimes as a result of 
the platform. Specifically, NSW Fisheries requires the potential impact on fish passage and bank 
scouring to be assessed. As such, the impact of the platform on flow velocities and water depths will 
be considered. 

The modified model (as detailed in Section 0) was simulated for the yearly median and mean flow 
conditions. 

Existing and construction phase peak water level and velocity conditions are presented, along with 
flood impact mapping for the low-flow conditions considered in Appendix A. The impact maps show 
the difference between modelled flood conditions from construction of the temporary works platform 
and the existing baseline flood conditions. They are useful for presenting the magnitude and extent 
of flood impacts expected. 

The existing condition of the Barrington River in the vicinity of the platform is such that there is an 
elevated, vegetated island located across the channel. For the existing low-flow conditions modelled, 
flows are conveyed along both the western side of the island in addition to the main channel section. 
The shallowest depths and highest velocities are modelled along the western channel. 
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Figure 6-1 Detailed Survey and Layout of New Barrington Bridge Temporary Works Platform 
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A summary of the typical depths and velocities modelled across the channel are summarised in Table 
6-3 for the existing and construction phase scenarios. Upstream of the platform, water depths 
increase on average by 0.25 m and 0.5 m from the baseline condition for the median and mean flows, 
respectively. 

Table 6-3 Typical Depths and Velocities around the Temporary Works Platform 

  

 

Median (4.5 m3/s) Mean (10 m3/s) 
  

Existing Construction Phase Existing Construction Phase 

Western 
channel 

d (m) 0.1 0.05 0.2 0.2 

V (m/s) 1.0 0.7 1.5 2.0 

Remaining 
section 

d (m) 0.2 - 0.4 
US/ Culvert = 0.8 
D/S Culvert = 0.4 

0.3 - 0.5 
US/ Culvert = 1.1 
D/S Culvert = 0.5 

V (m/s) 0.4 
Culvert 1 (West) = 1.3 
Culvert 2 (East) = 1.0 

D/S Culverts = 1.5 
0.7 

Culvert 1 (West) = 1.8 
Culvert 2 (East) = 1.6 

D/S Culverts = 2.2 

The most significant impact to the existing flow regime resulting from the temporary works platform 
is the increase in velocities at the downstream end of the culverts. Implementing temporary rock 
scour protection at the culvert outlets could mitigate these impacts, if required. 

6.4 Flood Immunity Assessment 

The building platform was simulated with an elevation of 103.5 m AHD. The bed elevation survey 
indicates that this will provide a typical platform height of 2 m. 

To assess the level of flood immunity for the construction and demolition period of the Barrington 
Bridge works, the modified TUFLOW model was simulated for a the 1 EY (1-year ARI), 0.5 EY (2-
year ARI), 20% AEP and 10% AEP design events.  

The peak flood conditions at the 1 EY, 0.5 EY, 20% AEP and 10% AEP design events are contained 
in Appendix H. 

The results of the modelling indicate that the platform will overtop when the flow exceeds around 35 
m3/s. This is lower than the estimated 1 EY flow rate of 50 m3/s but is higher than the yearly 95th 
percentile of 30 m3/s. In 68 years of observed streamflow data at the Barrington River at Forbesdale 
gauge, there have only been three calendar years during which the platform would not have been 
overtopped.  

For the 1 EY event, the flood waters over the platform are around 0.2 m to 0.3 m deep. Velocities 
typically range from around 0.8 m/s to 1.1 m/s and are higher across the downstream face. The 
resulting typical range of velocity-depth product is around 0.2 to 0.3. For the 0.5 EY event, the flood 
waters over the platform are around 1.1 m to 1.3 m deep, with velocities typically ranging from around 
2.7 m/s to 3.3 m/s, resulting in the velocity-depth product ranging from around 3.3 to 3.6. As 
expected, inundation of the platform is significant at the 20% AEP and 10% AEP events. 
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The proposed platform height is exposed to a relatively high level of flood risk. As such, this risk 
should be accounted for during construction, with appropriate risk assessment and management 
measures implemented to mitigate this risk. 
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7 Assessment of New Bridge Option 

7.1 Baseline Flood Conditions 

To determine the baseline flood conditions for the Barrington Bridge hydraulic assessment the 
existing TUFLOW model was simulated for the range of design flood events considered. Existing 
peak flood conditions at the Barrington Bridge are presented in Appendix C. 

Peak flood levels upstream and downstream of the existing Barrington Bridge structure are 
summarised in Table 7-1. Due to the hydraulic gradient present laterally across the channel at the 
site of the Barrington Bridge, the water level modelled across the width of the channel has been 
presented as an average, with minimum and maximum vales also provided.  

Table 7-1  Modelled Design Flood Levels at Existing Barrington Bridge 

Design Event Upstream Level1 (m AHD) Downstream Level1 (m AHD) 

5% AEP 108.1 (108.1 - 108.2) 107.9 (107.8 - 107.9) 

2% AEP 108.8 (108.8 - 108.9) 108.5 (108.3 - 108.6) 

1% AEP 109.2 (109.1 - 109.3) 108.9 (108.5 - 108.9) 

0.05% AEP 111.5 (111.4 - 111.6) 110.8 (110.6 - 110.9) 

PMF 112.8 (112.7 - 112.8) 111.9 (111.8 - 111.9) 

1 Average value across channel (range of minimum and maximum value) 

The existing Barrington Bridge deck is elevated to around 110.7 m AHD. With reference to the water 
levels presented in Table 7-1, it can be seen that the existing Barrington Bridge would be overtopped 
between the 1% AEP and 0.05% AEP events. 

The existing eastern approach road on the right floodplain is subject to overtopping for flood events 
at or in excess of a 10% AEP magnitude. Velocities over the road in the order of 2 m/s are modelled 
for the 5% AEP event and are upwards of 3 m/s for events in excess of the 5% AEP. The road is 
therefore highly susceptible to erosional damage during major flood events. 

7.2 Proposed New Bridge Conditions 

For the simulation of the proposed new bridge, model configuration was altered as detailed in Section 
5. Peak flood conditions at the site for the Stage 1 (operational phase) with both bridges included in 
the model simulation are presented in Appendix D.  

Peak flood levels upstream and downstream of the proposed new Barrington Bridge structure during 
Stage 1 (operational phase) are summarised in Table 7-2. 

The new bridge deck is elevated at around 111.3 m AHD at the right abutment. With reference to 
Table 7-2, the bridge has flood immunity up to and including the 1% AEP event. The bridge deck will 
be overtopped during the 0.05% AEP and PMF events. Overtopping of the deck during the 0.05% 
AEP occurs to around 0.3 m. At the PMF, the deck is overtopped by over 1 m. 
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Table 7-2  Modelled Design Flood Levels at Proposed New Barrington Bridge 

Design Event Upstream Level1 (m AHD) Downstream Level1 (m AHD) 

5% AEP 108.2 (108.2 - 108.3) 108.1 (108.0 - 108.1) 

2% AEP 108.9 (108.9 - 109.1) 108.7 (108.6 - 108.8) 

1% AEP 109.3 (109.2 - 109.5) 109.1 (108.9 - 109.2) 

0.05% AEP 111.6 (111.5 - 111.9) 111.1 (110.7 - 111.3) 

PMF 113.1 (113.1 - 113.2) 112.3 (111.8 - 112.5) 

1 Average value across channel (range of minimum and maximum value) 

Average velocities approaching the proposed new Barrington Bridge structure during Stage 1 
(operational phase) have been extracted just upstream of the bridge structure are summarised in 
Table 7-3. Average velocities have been calculated for each bridge span and pier (numbered 
sequentially from left bank to right bank). Channel sections spanning from mid-span to mid-span on 
either side of each pier were used to determine average pier velocities. Surface velocity has been 
estimated as 1.143 times the average velocity as recommended in CIRIA (C551, 2002). 

Table 7-3  Modelled Design Velocities at Proposed New Barrington Bridge 

Location 
Depth-averaged (m/s) Surface1 (m/s) 

1% AEP 0.05% AEP 1% AEP 0.05% AEP 

Span 1 1.9 2.8 2.2 3.2 

Span 2 1.9 2.6 2.2 3.0 

Span 3 2.4 2.7 2.7 3.1 

Span 4 2.9 3.0 3.3 3.4 

Pier 1 2.0 2.8 2.3 3.2 

Pier 2 1.9 2.4 2.2 2.7 

Pier 3 2.9 3.0 3.3 3.4 

1 Surface velocity is estimated as 1.143 times the depth-averaged velocity (CIRIA, 2002) 

The provision of variable design velocities across the channel provides improved certainty for the 
bridge design. It is recommended to utilise the surface velocities for design purposes, unless 
considering events where there is significant overtopping of the bridge structure. 

7.2.1 Flood Impact Assessment 
Model results representing the Stage 1 (operational phase) scenario have been used to assess 
relative flood impacts associated with the construction of the new bridge.  

Flood impact mapping is presented for peak water level and peak velocity for all design events 
considered. These maps show the difference between modelled flood conditions from construction 
of the new bridge and the existing baseline flood conditions. They are useful for presenting the 
magnitude and extent of flood impacts expected. Peak water level afflux maps and peak velocity 
impact maps are presented in Appendix E for all design events considered. 
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The proposed new approach road embankment on the right floodplain encroaches further onto the 
Barrington River floodway than the existing approach. Additionally, it is raised higher above the 
floodplain. The proposed new bridge will not result in any significant re-distribution of flow between 
the channel and the floodplain, rather it will result in a localised re-distribution of flow within the 
floodplain around the new approach road. 

Under the Stage 1 scenario, the peak flood levels upstream of the new approach road are expected 
to increase by 0.35 m during the 1% AEP event. Impacts extend approximately 600 m upstream of 
Thunderbolts Way on the right floodplain. At the 0.05% AEP and PMF events, impacts are extensive, 
propagating 1.5 km upstream of Thunderbolts Way. The scale of water level impacts modelled is due 
to the new approach embankment obstructing conveyance across the floodplain in conjunction with 
the existing bridge approach embankment obstruction. 

Within the area of impact upstream of the bridge both the pre- and post-construction PMF levels are 
below the level at which nearby properties are situated. Flood impacts are therefore essentially 
limited to agricultural use areas and the eastern bridge approach road. 

For the 5% AEP, 2% AEP and 1% AEP events, modelled peak velocities increase in the order of 0.2 
m/s across most of the bridge section. At the right abutment, velocities increase by 0.6 m/s and 0.8 
m/s. For the 0.05% AEP event, the velocity across the channel increased by 0.5 m/s, with increases 
of almost 1.5 m/s at the right abutment.  

In terms of overall peak velocities, the broader eastern approach road beyond the extent of proposed 
works is subject to higher velocities than those in closer proximity to the bridge. The existing eastern 
approach road on the right floodplain is overtopped for flood events equal to or in excess of a 10% 
AEP magnitude. Modelled velocities over the road are upwards of 3 m/s for events in excess of the 
5% AEP. The overall risk of erosional damage to the road during major flood events is therefore 
similar in both the existing and post-works conditions. 

Although there are some significant affluxes being modelled, the rural nature of the bridge location 
means that potential receptors of the impacts are limited. The properties that are situated within the 
area of impact are elevated above the flood extent of the PMF event. There is therefore no impact to 
property resulting from the increased upstream flood levels. In terms of potential impacts to 
agricultural land, it is the overall flood extent and duration of inundation that are of importance. The 
steep-sided nature of the floodplain means that there would be no significant impact to the overall 
flood extents or the duration of flood inundation. 
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8 Conclusion 

The hydrologic and hydraulic assessment undertaken for the new Barrington Bridge has sought to 
provide an understanding of the existing flood behaviour in and around the bridge location. Design 
flow conditions on the Barrington River were obtained from the flood frequency analysis completed 
as part of the Gloucester and Avon Rivers Flood Study (BMT WBM, 2015). 

Flood behaviour at the site was defined through the application of a TUFLOW hydraulic model. The 
TUFLOW model was based on the calibrated model developed by BMT WBM (2015) with some 
minor alterations to facilitate a reduced 2d cell size to provide the resolution necessary for this 
assessment. 

The developed models were used to simulate the following different scenarios: 

• Existing condition – current flood conditions with existing Barrington Bridge crossing, 

• Construction phase – future flood conditions following construction of the temporary works 
platform, and 

• Operational phase (Stage 1) – future flood conditions following the construction of the proposed 
new bridge, with the existing bridge in-place. 

Output from the TUFLOW hydraulic model was used to assess any local flood impacts of the 
construction and operational phases of the proposed new bridge. 

Temporary Works Platform 

The presence of the temporary platform results in a redistribution of flow and therefore impacts to 
the distribution of maximum depths and velocities across the channel is modelled. A significant 
increase in velocity is modelled at the culvert outlet, however if it is required that these impacts be 
mitigated, temporary rock scour protection at the culvert outlets could be implemented. 

The proposed platform height is exposed to a relatively high level of flood risk. As such, this risk 
should be accounted for during construction, with appropriate risk assessment and management 
measures implemented to mitigate this risk. 

New Bridge Flood Impact Assessment 

The proposed bridge design incorporates a new approach embankment on the eastern floodplain 
that encroaches further onto the Barrington River floodway than the existing approach. As a result, 
there is a localised redistribution of flow within the floodplain around the new approach road. The 
broader flow distribution between the floodplain and channel remains relatively unchanged between 
simulation of the existing bridge and proposed new bridge scenarios.  

Additionally, the new bridge approach has a higher elevation than the existing bridge approach. 
Under the Stage 1 scenario, the peak flood levels upstream of the new approach road are expected 
to increase by 0.35 m during the 1% AEP event with modelled impacts extending approximately 600 
m upstream of Thunderbolts Way. Impacts at the 0.05% AEP and PMF events are extensive, 
propagating 1.5 km upstream of Thunderbolts Way. Within the area of impact upstream of the bridge 
both the pre- and post-construction PMF levels are below the level at which nearby properties are 
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situated with flood impacts essentially limited to agricultural use areas and the eastern bridge 
approach road. 

The existing eastern approach road on the right floodplain is overtopped for flood events equal to or 
in excess of a 10% AEP magnitude. Modelled velocities over the road are upwards of 3 m/s for 
events in excess of the 5% AEP. The existing road is therefore highly susceptible to erosional 
damage during major flood events, with a similar risk of erosional damage expected for the post-
works condition. 

Although there are some significant affluxes being modelled, the rural nature of the bridge location 
means that potential receptors of the impacts are limited. The properties that are situated within the 
area of impact are elevated above the flood extent of the PMF event. There is therefore no impact to 
property resulting from the increased upstream flood levels. In terms of potential impacts to 
agricultural land, it is the overall flood extent and duration of inundation that are of importance. The 
steep-sided nature of the floodplain means that there would be no significant impact to the overall 
flood extents or the duration of flood inundation. 

Key information relating to the existing bridge and the new bridge (operational phase) is summarised 
in Table 8-1. 

Table 8-1 New Barrington Bridge Summary of Key Information 

  Existing Proposed 

Bridge Length 83 m 112 m 

Bridge Deck Level (m AHD) - Eastern Approach 111.8 111.3 

Soffit Level (m AHD) - Eastern Approach 111.2 109.65 

Depth of Superstructure 600 mm 1650 mm 

Number of Piers 4 3 

Pier Width 0.64 m 1.8 m 

Number of Spans 5 4 

2% AEP Flood Level (m AHD)1 108.8 (108.8 - 108.9) 108.9 (108.9 - 109.1) 

1% AEP Flood Level (m AHD)1 109.2 (109.1 - 109.3) 109.3 (109.2 - 109.5) 

0.05% AEP Flood Level (m AHD)1 111.5 (111.4 - 111.6) 111.6 (111.5 - 111.9) 

2% AEP Velocity (m/s)2 2.4 (1.3 - 3.2) 2.2 (1.0 - 3.1) 

1% AEP Velocity (m/s)2 2.5 (1.5 - 3.3) 2.3 (1.4 - 3.0) 

0.05% AEP Velocity (m/s)2 2.9 (1.8 - 3.3) 2.8 (2.2 - 3.7) 

1 Average value across channel upstream of bridge (range of minimum and maximum value) 

2 Average “depth-averaged” value across channel upstream of bridge (range of minimum and maximum value) 
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Appendix A Temporary Works Platform Peak Water Level 
and Velocity Impact for Fish Passage 
Assessment 
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Appendix B Temporary Works Platform Peak Flood 
Conditions for Flood Immunity Assessment 
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Appendix C Existing Condition Peak Flood Results 
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Appendix D Stage 1 Bridge Construction Peak Flood Results 
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Appendix E Stage 1 Afflux Mapping 
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Appendix F Existing Condition and Stage 1 - Depth, Velocity 
and Velocity x Depth Mapping 
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1. Introduction 

Roads and Maritime Services (Roads and Maritime) propose to construct a new bridge over the 

Barrington River on Thunderbolts Way (the proposal). The proposal site is located about 500 m 

west of Barrington in the Hunter Region of New South Wales (NSW).  

The proposal would include construction of a new bridge and about 500 m of approach 

roadworks east and west of Barrington River to improve road safety. The proposal is expected 

to commence in December 2018 and take about 12 months to complete, weather permitting. 

The proposal has a capital investment value of about $18 million, and would be funded by the 

NSW Government under the Bridges for the Bush initiative. 

The proposal would be carried out adjacent to the existing Barrington Bridge, which is a five 

span standard Allan truss bridge. The existing bridge would be closed to traffic following 

completion of the new bridge. It is proposed to remove the existing bridge once the new bridge 

is operational.  

Construction of the new bridge and removal of the existing bridge are independent of each other 

as the new bridge can be constructed and operated without the need to remove the existing 

bridge. The two proposals are therefore being separately assessed. This also allows completion 

of the new bridge without delay because the separate proposal to remove the existing bridge 

requires more detailed consideration of potential impacts on the threatened Southern Myotis 

(Myotis macropus). The new bridge would also include bat habitat within its structure which may 

facilitate relocation of microbats from the existing bridge if it is removed. The proposal subject of 

this REF would not result in a significant impact on the Southern Myotis (Myotis macropus) 

(refer to Section 6.1 of the REF).   

The activities are therefore being assessed separately under the Environmental Planning and 

Assessment Act 1979 (EP&A Act) as they are independent of and are not reliant on each other. 

Separate impact assessment of the proposal to remove the existing bridge is required before a 

decision is made about whether or not that proposal may proceed. 

GHD Pty Ltd (GHD) was commissioned by Roads and Maritime Services (Roads and Maritime) 

to complete a Contamination Site Assessment (CSA) for the proposal. The area investigated as 

part of this CSA is presented in Figure 1 and Figure 2 in Appendix A. This CSA follows on from 

the Preliminary Site Investigation (PSI) undertaken by GHD in October 2016 (Barrington Bridge 

Replacement Project - Preliminary Site Investigation. October 2016). 

1.1 Objectives 

The objectives of the CSA were to: 

 Identify the potential for contamination to be present (historical and current) associated with 

the area proposed for the construction of the new bridge and approaches and the existing 

bridge structure and approaches and Areas of Environmental Concern (AEC) along the 

proposed route (as presented in GHD 2016 PSI and summarised in Section 4). 

 Investigate the potential for soil contamination associated with identified AECs at both the 

new bridge alignment and the old bridge site and the potential risk to human health and/or 

the environment. 

 Provide recommendations as to the requirement for further investigations, remediation or 

management of any contamination issues identified. 
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1.2 Scope of work 

The scope of works included the following: 

 Review and summarise information from GHD 2016 PSI. 

 Preparation of a site specific Health, Safety and Environmental Plan (HSEP) as part of the 

concurrent geotechnical investigation. 

 Completion of Dial Before You Dig (DBYD) searches and an on-site underground service 

location to identify the location of services entering and within the site as part of the 

concurrent geotechnical investigation. 

 Collection of soil samples from various depths from the following locations: 

– Five boreholes and 15 test pits from the new bridge approaches to target areas of 

potential contamination. 

– Eight hand augered boreholes around the piers, drip lines and drainage channels of 

the existing Barrington Bridge. 

 Analysis of selected soil samples from depths between 0.0 m up to 0.5 m below ground 

level (bgl) for heavy metals, total recoverable hydrocarbons (TRH), benzene, toluene, 

ethylbenzene, xylene and naphthalene (BTEXN), polycyclic aromatic hydrocarbons (PAHs) 

and organochlorine pesticides (OCPs). 

 Preparation of this report with reference to the Guidelines for Consultants Reporting on 

Contaminated Sites (NSW OEH, 2011) detailing the results of the CSA, discussions and 

conclusions with respect to the requirement for further investigation or remediation/ 

management (if required).  

1.3 Limitations 

The assessment was limited to the scope described in Section 1.2 and the limitations outlined in 

Section 12. The works were restricted to soil sampling in conjunction with the geotechnical 

investigation. The site investigations did not include investigation of groundwater. The 

assessment was limited to investigation of the potential for contamination of land and did not 

include any assessment of chemicals or building materials on site. 

The investigation is not strictly in accordance with the NSW EPA Sampling Design Guidelines 

(1995) as the new Barrington Bridge approaches are linear in nature and the locations were 

targeted to areas of proposed disturbance and potential exposure. The investigation was 

considered appropriate for an assessment of contamination conditions within the site. 
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2. Site description and environmental 

setting 

2.1 Site identification 

A summary of the site identification details are provided in Table 2-1. The site location is shown 

on Figure 1 and Figure 2 in Appendix A. 

Table 2-1 Site identification summary 

Information Details 

Street Address Thunderbolts Way, Barrington, NSW 

Lot and DP number 
Existing bridge and approaches are located within designated 
road reserve. New bridge approaches will impact on Lot 3 DP 
286177 and Lot 782 DP 859185.  

Site Area 
For the purposes of this assessment, the study area is 
defined as an 80 m wide corridor, centred on the existing 
bridge and extending 300 m to the east and west.  

Local Government Area 
(LGA) 

MidCoast Council 

Land Use Zoning 

Under the Gloucester Local Environmental Plan 2010 (LEP), 
the Barrington Bridge and road alignment is zoned RU1 
Primary Production. The adjoining camping ground 
(Barrington Reserve) is zoned RE1 Public Recreation. 

Current Land Use Agricultural land use and roadway and corridor. 

Proposed Land Use Roadway and corridor. 

2.2 Site description 

The main site features observed during the investigation are summarised in Table 2-2 and are 

shown in Figure 2, Appendix A with reference to selected photographs as provided in Appendix 

B. 

Table 2-2 Site inspection summary 

Items Comments 

Site conditions Site Use:  

New Bridge and approaches - grassed paddocks used for livestock grazing 
and cropping. The new approaches to the bridge are from the east and west 
off existing bitumen sealed roadway. 

Existing bridge - consists of a timber framed, single lane structure surfaced 
with bitumen coating over timber. Two sets of piers on each side into steep 
banks, some on western side set in reinforced rock/retaining walls. Bridge is 
generally painted white with paint in good condition. Some staining noted to 
piers and graffiti.  

Surrounding 
land use 

North: Barrington Recreation Reserve is located on the northern side of the 
western approach to the existing bridge and includes camping sites and 
stairs to access the Barrington River. Rural land use (cropping) is located 
on the northern side of the eastern approach to the bridge. 

South: Rural land use including livestock grazing and cropping. A river 
water pump station is located to the south of the eastern approach to the 
existing bridge. 

East and west: Road reserve including eastern and western bridge 
approaches and rural land use (grazing and cropping) including a rural 
residence located approximately 200 m to the south west. 
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Items Comments 

Ground 
Surface and 
Site Drainage 

Surface Cover: The existing bridge and approaches are bitumen covered, 
observed to be in a fair condition with minimal cracking with no significant 
staining noted. 

Proposed new bridge approaches are to be within unsealed ground with 
grass cover. 

Vegetation: The areas surrounding the bridge and eastern and western 
approaches are cleared to grass/pasture with mature vegetation mostly 
present along the Barrington River and within the roadside environment and 
including eucalypt, casuarina and bottlebrush and introduced species such 
as Privet and Willow. Vegetation was observed to be in a healthy condition 
with no signs of stress observed.  

Site Drainage: Site drainage for the site and surrounding area (including the 
Barrington River) has been influenced by bridge construction, land clearing 
and agricultural land use. It is assumed that surface water run off would flow 
towards the river from the bridge approaches, consistent with the site 
topography. Surface water on unsealed areas of the site would be expected 
to infiltrate into the surface soils and drain towards Barrington River. 

Potentially 
Contaminating 
Activities 

Litter: Minor rubbish (plastic and paper debris) was observed intermittently 
along the approaching road reserves. 

Fill: There was potential for fill materials (most likely cut form local sources) 
to have been used along river banks, during bridge construction and 
subsequent upgrades to the bridge approaches. However, significant areas 
of fill were not observed. 

Existing bridge structures:  

Piers – potential application of timber preservatives and pesticides. Use of 
lead based paints. 

Running platform - potential application of timber preservatives and 
pesticides. Use of lead based paint. Application of tar/bitumen surfacing.  

Surrounding unsealed surfaces – run off from bridge approaches and from 
bridge surfaces drip lines with accumulation in surface soils. 

Potential Asbestos Containing Material (ACM): No potential ACM was 
observed during the site inspection however a building was demolished 
south of the western approach sometime between 1967 and 1979 with the 
potential for buried building debris.  

2.3 Environmental setting 

The following Table 2-3 provides an overview of the environmental setting of the site as 

summarised from GHD 2016 PSI. 

Table 2-3 Site identification summary 

Information Details 

Topography 

The site is located at approximately 100 m Australian Height 
Datum (AHD). The immediate site was observed to be 
relatively flat with a slight slope down to Barrington River on 
both the eastern and western approaches. 

Geology 

Geology - Reference to the Hastings 1:250,000 scale regional 
geology map, sheet 56-14 (Department of Trade and 
Investment, NSW) indicates the proposed bridge site lies at 
the boundary between the Carboniferous aged Wooten Beds 
and Quaternary age alluvium. A geological contact between 
the Wootton beds and the overlying Conger Formation (also 
of the Carboniferous period) lies somewhere beneath the 
alluvium (sand, silt, mud and gravel). Rock types associated 
with the Wooten Beds and Conger Formation typically 
comprise lithic sandstone, conglomerate, mudstone and 
limestone. 
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Information Details 

The site is not known to have a potential for naturally 
occurring asbestos. 

Soils 

The soil landscapes have been inferred from the northern 
edge of the 1:250,000 Dungog Soil Landscape Sheet (9233) 
which indicates that the bridge location lies within the 
‘Barrington River’ and Berrico landscapes as follows: 

- Barrington River alluvial landscape (ba) - characterised 
by flat to gently undulating, narrow to moderately broad 
floodplains on quaternary alluvium with levees, sand 
splays, mid channel sand bars and occasional oxbows. 

- Berrico erosional landscape variant (boa) - characterised 
by undulating hills with slope gradients of less than 10%. 

Acid sulfate soils 
The site is not known to have an occurrence of acid sulfate 
soils, according to NSW Planning and Environment. 

Hydrology 

The site is located in the Manning River Catchment. The 
bridge crosses the Barrington River which is a major tributary 
of the Manning River which is joins approximately 30 km 
downstream. 

Hydrogeology 

A review of existing groundwater borehole records using the 
Department of Primary Industries Office of Water database 
was completed on the 19 September 2016. The search was 
conducted to identify registered groundwater boreholes in 
close proximity to the site and to record information such as 
groundwater use and standing water level. No registered 
groundwater bores were located within one kilometre of the 
site. Based on bore information within the Gloucester area, 
groundwater is expected to be at depths between 5 and 10 m 
below ground level. 
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3. Desktop and historical information 

The following Table 3-1 provides an overview of the desk top and historical review for the site as 

summarised from GHD 2016 PSI.  

Table 3-1 Site desk top and historical information 

Information Details 

Bridge construction 

Barrington Bridge is a single lane timber Allan truss bridge, 

constructed in 1920. It replaced a bridge that was previously 

located on the site. It is listed on the section 170 NSW State 

Agency Heritage Register under the Heritage Act 1977. 

Aerial photography  

The existing bridge and approaches and the proposed area 

for redevelopment has remained predominantly unchanged 

since prior to 1967. Significant changes observed that may 

affect the proposed bridge relocation would include: 

 The demolition of a building south of the western 

approach 

 Sealing of the current bridge approaches 

 Development of the water pump station 

 Ongoing road and bridge maintenance (use of the 

road reserve/lay by to the north of the western 

approach). 
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Information Details 

Previous investigations 

Roads and Maritime Services – Preliminary Environmental 

Investigation. Barrington Bridge Replacement. November 

2014. 

The purpose of the investigation was to identify potential 

environmental constraints and issues for replacing Barrington 

Bridge and provided consideration of environmental issues for 

the selection of a preferred alignment. Potential environmental 

constraints to the proposal were identified as follows: 

 Socio-economic: 

– Barrington Reserve used for recreational 

purposes and access to the river - potential 

impacts during construction.  

– Potential for land acquisition. 

 Terrestrial Ecology: 

– Potential hollow-bearing trees on the upper 

bank 

– Potential use of the existing timber bridge as a 

roost site for bats. 

– Potential Koala habitat. 

– Floodplain forest vegetation consistent with 

River-flat Eucalypt Forest EEC. 

– Roadside vegetation.  

 Aquatic Ecology 

– Potential movement through bridge study area 

by local fish populations and Platypus. 

– Potential impacts on aquatic habitat availability 

and quality.  

 Soils and Water Quality 

– Potential for erosion of disturbed areas and 

conveyance of sediment-laden runoff into the 

river, affecting water quality. 

– It was recommended that these constraints 

were investigated further as part of any future 

Environmental Assessment to assist with the 

development of the preferred bridge 

alignment. 
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Information Details 

Regulatory information 

Council information 

The site is located in the local government area of MidCoast 

Council as proclaimed in May 2016. In accordance with the 

Gloucester LEP 2010, the site is zoned as RU1 Primary 

Production. The adjoining camping ground (Barrington 

Recreation Reserve) is zoned RE1 Public Recreation The site 

is not identified as ‘environmentally sensitive land’ under the 

LEP. 

NSW Environment Protection Authority 

Contaminated sites register - no contaminated land records 

were listed for the site or for any sites within a one kilometre 

radius of the site.  

List of NSW contaminated sites notified to EPA - the search 

identified did not identify any listings for any sites within the 

locality of Barrington.  

POEO licence register - a search of the register did not 

identify any POEO registered premises within a one kilometre 

radius of the site. 

Other information 

Barrington Bridge is listed as a local heritage item under the 

Gloucester LEP.  

The site is not within a mine subsidence district declared 

under the Mine Subsidence Compensation Act 1961. 
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4. Preliminary conceptual site model 

A conceptual site model (CSM) is a representation of site-related information regarding 

contamination sources, receptors and exposure pathways between those sources and 

receptors. The development of a CSM is an essential part of all site assessments and provides 

the framework for identifying contamination sources and how potential receptors may be 

exposed to contamination. 

Based on the information collected as part of this investigation, the following preliminary CSM 

has been developed for the site. 

4.1 Sources 

The potential sources of contamination identified during the site inspection include: 

Proposed area for bridge construction 

 Historical use of the area of the proposed new bridge and road realignment for agricultural 

purposes with potential use of pesticides – heavy metals, pesticides. 

 Fill material potentially used along existing road approaches and river banks (likely cut from 

local sources) – heavy metals, pesticides. 

 Demolition of structures originally present to the south of the existing western approach – 

heavy metals, asbestos.  

Existing bridge and approaches 

 Current bridge structures and coatings especially around piers and drip lines to include 

potential for use of lead paint, asbestos materials, pesticides, timber treatment chemicals – 

heavy metals, organochlorine and organophosphate pesticides, hydrocarbons (creosote). 

 Long term use of the site as a road corridor to include the existing bridge running platform 

and approaches with accumulation of residues from bitumen coatings, fuel and oil spills - 

hydrocarbons, heavy metals.  

 Fill material potentially used in original site levelling and subsequent maintenance on bridge 

and approaches. Likely cut from local sources. 

4.2 Pathways 

The primary pathways by which current and future receptors could be exposed to the potential 

sources of contamination are considered to be: 

 Direct contact (including ingestion) with potentially contaminated soil. 

 Inhalation of potential contaminants in soil, if disturbed. 

 Migration of potential contaminants from soils to surface waters of Barrington River. 

 Vertical and horizontal migration of potential contaminants within the groundwater. 

4.3 Receptors 

When evaluating potential adverse health/environmental effects from exposure to a 

contaminated site, all potentially exposed populations should be considered.  
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Human Health Receptors 

For the site, the key human health receptors of interest are considered to include: 

 Workers within the site area during the proposed upgrade works.  

 Visitors to the site (e.g. local residents, recreational users). 

 Local users of surface water or groundwater (domestic, irrigation, recreational etc.). 

Environmental Receptors 

 Flora and fauna within the site and surrounding land (including Barrington River and 

surrounding agricultural and bush land). 

 The Barrington River.  

 Groundwater beneath the site. 
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5. Sampling and analysis methodology 

The sampling and analytical program is presented in Table 5-1. Sample locations for the new 

bridge and approaches were selected from proposed geotechnical locations to target areas of 

potential contamination across the site. Sampling locations for the existing bridge were targeted 

to piers, drip lines and surface water drainage. Sampling locations are shown in Figures 01 and 

Figures 01A to 01D in Appendix A. 

The investigation was completed in general accordance with the NSW EPA Sampling Design 

Guidelines (1995) as follows:  

 The site for the new bridge and approaches is linear in nature and sampling locations were 

targeted to areas of proposed disturbance and potential exposure. The area of the 

proposed bridge construction and including the approaches is approximately 0.9 – 1.0 ha 

(excluding the Barrington River), and Table A of the sampling design guidelines 

recommends a minimum of 20 - 21 locations. GHD completed sampling from 20 locations. 

 The sampling and analysis for the existing bridge was targeted to the piers or drip lines on 

either side. The area investigated is approximately 350 m2 (excluding the Barrington River), 

and Table A of the sampling design guidelines recommends a minimum of five location for 

sites less than 0.5 ha. GHD completed sampling from eight locations. 

GHD consider that sampling /analysis program provided adequate information regarding the 

presence of contamination so appropriate management strategies can be developed to mitigate 

identified risks and also address the recommendations of NSW EPA 1995. The investigation 

was considered appropriate for an assessment of contamination conditions within the site. 

Table 5-1 Sampling and analytical program 

Target Area Number of 
Sample 

Locations 

Analytical 
Parameters 

Number of 
Analyses 

(including QC2) 

New bridge and approaches 

Western approaches 

BH1 – 22m back from western 
abutment (piezometer) 

BH2 – western abutment 

BH3 – western pier 

TP1 and TP2 – area of cut 

TP3 and TP4 – area of fill 

TP5 and TP6 – road pavement 

TP7 – pavement and shallow 
embankment 

10 Heavy metals1/ TRH/ 
BTEXN/PAHs 

OCPs 3 

Asbestos in Soil 
(presence/absence) 

 

10 
 

5 

0 

Eastern approaches 

BH6 – eastern abutment 

BH7 – 30m back from eastern 
abutment (piezometer) 

TP8 to TP11 – area of fill 

TP12 to TP15 – pavement and 
shallow embankment 

 

 

10 Heavy metals1/ TRH/ 
BTEXN/PAHs 

OCPs 3 

Asbestos in Soil 
(presence/absence) 

12 
 

5 

0 
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Target Area Number of 
Sample 

Locations 

Analytical 
Parameters 

Number of 
Analyses 

(including QC2) 

Existing bridge piers and slope 

Western bank - HA5 to HA8 8 Heavy metals1/ TRH/ 
BTEXN/PAHs 

OCPs 3/PCBs 

Asbestos in Soil 
(presence/absence) 

9 
 

9 

9 
Eastern bank - HA1 to HA4 

1. Metals included As, Cd, Cr, Cu, Hg, Pb, Ni and Zn. 
2. Quality control sampled at a rate of 1 in 10 samples. 
3 As OPPs rapidly degrade/breakdown in the surface soils, GHD did not include OPPs in the analytical suite. 

BTEX – Benzene, Toluene, Ethyl benzene and Xylene TRH – Total Recoverable Hydrocarbons. 

PAH – Polycyclic Aromatic Hydrocarbons   OCP – Organochlorine Pesticides. 

PCB – Polychlorinated biphenyls 

5.1 Sampling methodology 

All fieldwork was performed by trained and experienced GHD professional personnel, in 

accordance with the company’s written Standard Field Operating Procedures (SFOPs). All 

sampling was conducted using carefully documented and supervised quality assurance 

procedures. The SFOP describes field activities including: 

 Implemented decontamination procedures 

 Sample identification procedures 

 Information requirements for soil bore logs 

 Chain of custody information requirements 

 Sample duplicate frequency 

 Field equipment calibration requirements 

Soil sampling for the new bridge and approaches was undertaken by a Geotechnical Engineer 

from GHD between 16 November 2016 and 2 December 2016 from the following locations: 

 Fifteen test pits (TP01 to TP15). 

 Five boreholes (BH01 to BH03, BH06 and BH07). BH04 and BH05 were excluded as they 

were completed as over water boreholes. 

Soil sampling for the existing bridge (HA1 to HA8) was undertaken by a Graduate 

Environmental Scientist from GHD on 10 May 2017.  

Soil samples were taken from surface materials and at various depths throughout the soil 

profile, specifically targeting areas of potential contamination with between two and five samples 

collected from each location. Samples were collected directly from the auger flights (boreholes 

and hand augers) or excavator bucket (test pit) using dedicated disposable gloves to limit cross 

contamination between sampling points. Sampling equipment was decontaminated with 

Decon™ and tap water between locations (as required).  

Soils penetrated during the investigations were described in accordance with the Unified Soil 

Classification system, with features such as discolouration, staining, odours and other 

indications of contamination being noted. This information was recorded on the test pit and 

borehole logs completed for each of the sampling locations, as presented in Appendix C. 
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Collected soil samples were immediately transferred to laboratory supplied glass sample jars 

with Teflon lined lids. All sample containers were clearly labelled with a sample number, sample 

location, sample depth, and sample date. The sample containers were then transferred to a 

chilled esky for sample preservation prior to and during shipment to the testing laboratory. A 

chain-of-custody form was completed and forwarded with the samples to the testing laboratory. 

5.2 Field quality control 

Field quality control procedures used during the project comprised: 

Blind duplicates: These are prepared in the field by duplicating the original sample and placing 

two equivalent portions into two separate containers. The blind intra-laboratory duplicate sample 

is sent anonymously to the project laboratory. The duplicate samples were analysed for the 

identical set of parameters requested for the corresponding original sample. For the blind 

duplicate sample pairs, relative percentage differences (RPDs) were calculated. Blind duplicates 

provide an indication of the analytical precision of the project laboratory, but may also be 

affected by factors such as sampling methodology, inherent heterogeneity of the sample 

medium and different laboratory analytical techniques. Duplicate samples included blind (intra-

laboratory) duplicate samples, at an overall rate of approximately 10%. 

Rinsate blanks were not collected during the field investigations as it was considered that the 

potential for significant contamination on site were low and that field sampling techniques did 

not require decontamination. Samples were collected directly from the auger or excavator 

bucket using dedicated disposable gloves to limit cross contamination. 

No trip spikes or blanks were used during the field works as volatile hydrocarbons were not 

considered a main contaminant of concern for this site. 

5.3 Laboratory analysis of samples 

GHD subcontracted laboratory analytical services to ALS, which is National Association of 

Testing Authorities (NATA) registered for the testing program. The laboratory-testing program 

comprised analysis of samples in accordance with the analytical schedule summarised in 

Table 5-1. 

The results of the sample analysis are presented in Table A in Appendix D and copies of the 

laboratory certificates are presented in Appendix E. 
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6. Basis for contamination assessment 

All investigations and assessment were undertaken with reference to relevant guidelines 

including: 

 Australian and New Zealand Guidelines for the Assessment and Management of 

Contaminated Sites (ANZECC/NHMRC, 1992). 

 National Environment Protection Measure (Assessment of Site Contamination) 

(NEPM, 1999) as amended in May 2103. 

 Contaminated Sites: Sampling Design Guidelines (EPA, 1995). 

 Guidelines for Consultants Reporting on Contaminated Sites (OEH, 2011). 

 Guidelines for the NSW Site Auditor Scheme (2nd Edition) (DEC, 2006). 

 Contaminated Sites: Guidelines on the Duty to Report Contamination under the 

Contaminated Land Management Act 1997, (DECC, 2009). 

6.1 Assessment criteria 

The National Environment Protection Measure (NEPM) 1999 (as amended in May 2013) 

includes a range of health investigation levels and health screening levels and ecological 

investigation levels and screening levels for a range of contaminants and for a range of land use 

and exposure scenarios. 

Investigation and screening levels are not clean up or response levels or desirable soil quality 

criteria. They are intended for assessing existing contamination and to trigger consideration of 

an appropriate site specific risk based approach or appropriate risk management options when 

they are exceeded.  

Health assessment criteria 

Health investigation levels (HILs) have been developed for a broad range of metals and organic 

substances and are applicable for assessing human health risk via all relevant pathways of 

exposure. HILs are generic to all soil types and generally apply to a depth of 3 m below the 

surface.  

Health screening levels (HSLs) have been developed for selected petroleum compounds and 

are applicable for assessing human health risk via the inhalation and direct contact pathways. 

HSLs depend on specific soil properties, land use scenarios and characteristics of building 

structures and apply from the surface to depths of >4 m below surface.  

Management limits are applicable to petroleum hydrocarbons only as a screening level following 

evaluation of human health and ecological risk and risks to groundwater. 

Ecological assessment criteria 

Ecological investigation levels (EILs) have been developed for selected metals and organic 

substances and are applicable for assessing risk to terrestrial ecosystems. EILs depend on 

specific soil physicochemical properties (including pH, cation exchange capacity (CEC) and clay 

content) and land use scenarios and generally apply to the top 2 m of soil.  

Ecological screening levels (ESLs) have been developed for selected petroleum hydrocarbons 

and total petroleum hydrocarbon fractions and are applicable for assessing risk to terrestrial 

ecosystems. ESLs broadly apply to coarse and fine grained soils and various land use 

scenarios and generally to the top 2 m of soil. 
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6.2 Selection of appropriate assessment criteria 

The selection of health and ecological assessment criteria has been based on the following site 

specific characteristics: 

 The site comprises majority road corridor including road verges and open space land use. 

Based on this data will be compared with criteria applicable to both commercial/industrial 

land use and open space/recreational land use. 

 There is a potential for direct contact within contaminated soils. 

 There is a potential for impact to sensitive environmental receptors. 

 Subsurface materials generally consisted of sandy clay topsoils, gravelly fill (generally 

under road seal) and sandy clay/clayey sand alluvium. Given that the majority of near 

surface materials were heterogeneous mixtures, the more conservative sand and/or coarse 

fraction criteria for HSLs and ESLs was selected for the purposes of this assessment. 

 There is no risk of vapour intrusion into buildings.  

The site specific characteristics have been considered in selecting appropriate assessment 

criteria, which are sourced from Schedule B1 of the NEPM and include the following: 

 Health Investigation Level C (recreational) and D (commercial/industrial). 

 Management Limits for TRH fractions in soil – Residential, parkland and public open space 

and commercial industrial land use (coarse soils). 

 Ecological Investigation Levels for urban residential and public open spaces and 

commercial/industrial land use with the following assumptions: 

– Sandy, gravelly clay fill is assumed to have a high CEC and a CEC of 10 cmolc/kg for 

fill material and natural clays has been assumed for the selection of copper, nickel and 

zinc criteria.  

– Soils across are assumed to be slightly acidic to circum-neutral. Based on this 

assumption, a pH range of 6.0 has been selected for zinc and copper criteria. 

– A clay content of ≥10% has been assumed for BOTH fill materials and natural 

materials for selection of the Cr III criterion. The Cr III criteria are not CEC or pH 

dependent. 

– EILs derived from the original NEPM 1999 have been used for heavy metal criteria not 

addressed in the NEPM 2013 including cadmium and mercury. 

 Ecological Screening Levels for urban residential and public open spaces and 

commercial/industrial land use (coarse fractions). 

The assessment criteria are detailed in Tables A in Appendix D. 
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7. Quality assurance/quality control plan 

7.1 Field quality assurance/quality control (QA/QC) 

7.1.1 Field quality assurance 

All fieldwork was conducted in general accordance with the GHD SFOP as summarised in 

Section 5.1. 

7.1.2 Field quality control 

All field QA/QC was conducted in general accordance with the GHD SFOP as summarised in 

Section 5.2. 

7.2 Laboratory quality assurance/quality control 

7.2.1 Laboratory quality assurance 

The analytical laboratory undertook the analyses utilising their own internal procedures and test 

methods (for which they are NATA accredited) and in accordance with their own quality 

assurance system which forms part of their NATA accreditation. 

7.2.2 Laboratory quality control 

Laboratory quality control procedures used during the project and reported comprised: 

 Laboratory Duplicate Samples: Analysis of duplicate sub-samples from one sample 

submitted for analytical testing and analysis of the samples in the one batch. A laboratory 

duplicate provides data on the analytical precision (repeatability) of an analytical batch. 

 Spiked Samples: A sample is spiked by adding an aliquot of known concentration of the 

target analyte(s) to the sample matrix prior to sample extraction and analysis. A spike 

documents the effect of the sample matrix on the extraction and analytical techniques. 

 Laboratory Blank: Usually an organic or aqueous solution that is as free of analyte as 

possible and contains all the reagents in the same volume as used in the processing of the 

samples. The reagent blank must be carried through the complete sample preparation 

procedure and contains the same reagent concentrations in the final solution as in the 

sample solution used for analysis. The reagent blank is used to correct for possible 

contamination resulting from the preparation or processing of the sample. 

 Other internal laboratory quality control procedures, as required for NATA registration, are 

performed and are not reported by the laboratories. These procedures and results can be 

provided on request. 

7.3 Quality assurance/Quality control results 

7.3.1 Field QA/QC 

Three intra-laboratory soil samples were sent to the primary laboratory for analysis for heavy 

metals, TRH, BTEXN, PAHs and OCPs as follows:  

 QA01 / TP15_0.4-0.5 

 QA02 / TP11_0.3-0.4 

 QA1 / HA3_0.0-0.2 
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RPDs were calculated for the duplicated samples as part of the QA/QC program, and are 

presented in Table A and B in Appendix D. 

No RPD’s were found to exceed 50%.  

Based on a review of the field QA/QC data, it is considered that the analytical results are 

reasonably representative of conditions at the time of the investigation. 

7.3.2 Laboratory QA/QC 

The NATA certified laboratory results sheets, as presented in Appendix E refer to a quality 

control program comprising the analysis of spikes, method blanks and duplicate samples. The 

results reported indicate that the laboratory was achieving levels of performance within their 

recommended control limits during the period when the samples from this program were 

analysed as summarised below: 

 Laboratory batch ES1628327 – no outliers occurred with method blanks, laboratory 

controls, laboratory duplicates, matrix spikes or surrogate recoveries. The following outliers 

did occur: 

– Extraction holding times were exceeded for OCPs, PAHs, TRHs and BTEX for 

samples from BH3, BH06 and BH07 from between 3-12 days. Analysis holding times 

were exceeded for moisture content, TRHs and BTEX for samples from BH3, BH06 

and BH07 from between 4-13 days. These outliers are due to the field works being 

undertaken over an extended time range with selection of samples for analysis not 

undertaken until completion of the program. However, all samples were kept in 

controlled conditions (refrigerated at less than 4oC) until the field program was 

completed and samples were transported to the laboratory in chilled eskies. Holding 

and extraction times would generally only impact on volatile contaminants and are not 

generally considered an issue for more stable parameters. It is not expected that there 

would have been significant loss of volatiles occurring from the extended holding time. 

– The frequency of quality control samples was not in accordance with NEPM 2013 B3 

and ALS QC standards for moisture content at a rate of 9.76% with a target rate of 

10%. This outlier is not considered to affect the interpretation of the data.  

 Laboratory batch ES1711273 – no outliers occurred with method blanks, laboratory 

controls, laboratory duplicates, matrix spikes, surrogate recoveries, holding times or quality 

control sample frequency.  

Based on a review of the laboratory QA/QC data, it is considered that the analytical results are 

reasonably representative of conditions at the time of the investigation. 

  



 

18 | GHD | Report for Roads and Maritime Services - New Barrington Bridge, 2218532  

8. Investigation results 

8.1 Soil profile 

Description of the soil profile encountered during the investigations is presented in the following 

sections. Test pit and borehole logs are presented in Appendix C. 

Western and eastern approaches 

Fill materials were predominantly encountered where test holes were located on or adjacent to 

the existing bridge approaches. This engineering fill was moderately or well compacted material 

underlying existing pavements with a bitumen seal overlying sandy gravels, clayey gravels and 

clayey sand soils. No significant inclusions were noted in any fill materials.  

The maximum depth of fill encountered during the drilling works was 0.6 mbgl.  

Topsoil materials were encountered in ‘undisturbed’ areas outside of the existing road corridor 

and road reserve and comprised a variable mixture of sandy clays and clays and were generally 

observed to be higher in organic materials. 

Natural materials typically comprised alluvial/residual sandy clays, clayey sands and clays with 

interbedded sand layers overlying sandstone or siltstone bedrock. 

Existing bridge 

Surface materials from the sample locations in the vicinity of the piers of the existing bridge 

consisted of fill materials comprising mixtures of gravels, sands and silts, mostly with a high 

organic content (rootlets and leaf litter). Anthropogenic inclusions such as glass (HA1) and black 

fragments assumed to be bitumen gravels (HA3 and HA7) were also noted. The hand augers 

were not extended beyond 0.3 mbgl due to refusal on large rocks and concrete (piers). 

Evidence of contamination 

No distinct odours or staining were noted at the surface or within subsurface soils. No potential 

asbestos containing materials were observed. 

Water ingress 

Groundwater strikes or ingress was not noted on the geotechnical logs for the borehole or test 

hole drilling works.  

8.2 Soil analytical results 

As detailed in Section 6.1 above, the health and ecological investigation and screening levels 

are the concentrations of a contaminant above which trigger a requirement for further 

appropriate investigation and evaluation and are used to determine the need for further 

assessment or development of an appropriate management strategy.  

Soil sample locations are presented in Figures 01A to 01D in Appendix A. Summaries of the 

laboratory results are presented in Tables A and B in Appendix D. Detailed laboratory report 

sheets and COC (Chain of Custody) documents are provided in Appendix E. 

In documenting these results, comparison has been made to the site assessment criteria as 

detailed in Section 6. 
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8.2.1 Western approaches (BH1 to BH3, TP1 to TP7) 

Heavy metals 

Concentrations of heavy metals were below either the limit of reporting (LOR) or HIL C / HIL D 

and EILs for all samples analysed. 

TRH (C10-C40) 

Concentrations of TRH C10-C40 (F2-F4) were below the LOR or ESLs and management limits for 

all samples analysed. 

TRH (C6-C10), BTEXN, PAHs and OCPs 

Concentrations of TRH (C6-C10), BTEXN, PAHs and OCPs reported concentrations below the 

LOR in all samples analysed. 

Asbestos 

No potential asbestos containing materials were observed during the investigation. No soil 

samples were selected for asbestos identification in soils. 

8.2.2 Eastern approaches (BH6, BH7, TP8 to TP11 and TP12 to TP15) 

Heavy metals 

Concentrations of heavy metals were below either the LOR or HIL C / HIL D and EILs for all 

samples analysed. 

PAHs 

Concentrations of PAHs were below the LOR or HIL C / HIL D and EILs / ESLs for all samples 

analysed. 

TRH, BTEXN and OCPs 

Concentrations of TRH, BTEXN and OCPs reported concentrations below the LOR in all 

samples analysed. 

Asbestos 

No potential asbestos containing materials were observed during the investigation. No soil 

samples were selected for asbestos identification in soils. 

8.2.3 Existing Barrington Bridge (HA1 to HA8) 

Heavy metals 

Concentrations of heavy metals were below either the LOR or HIL C / HIL D and EILs for all 

samples analysed with the exception of the following: 

 Zinc concentrations in sample HA5_0.0-0.1 (647 mg/kg) were above the EIL for urban 

residential/public open space (400 mg/kg) and commercial / industrial land use (620 

mg/kg).  

PAHs 

Concentrations of PAHs were below the LOR or HIL C / HIL D and EILs / ESLs for all samples 

analysed. Concentrations of benzo(a)pyrene in sample HA7_0.0-0.1 (0.7 mg/kg) were equal to 

the ESLs for urban residential (coarse) soils.  
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TRH, BTEXN and OCPs 

Concentrations of TRH, BTEXN and OCPs reported concentrations were below the LOR or 

HSLs/ESLs in all samples analysed. 

Asbestos 

No potential asbestos containing materials were observed during the investigation. No asbestos 

was detected in the soil samples analysed.  
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9. Discussion 

9.1 Potential sources of contamination 

The potential sources of contamination identified during GHD 2016 PSI included: 

 Historical use of the area of the proposed new bridge and road realignment for agricultural 

purposes with potential use of pesticides.  

 Fill material potentially used along existing road approaches and river banks (likely cut from 

local sources). 

 Demolition of structures originally present to the south of the existing western approach.  

 Current bridge structures and coatings. 

 Long term use of the site as a road corridor (existing bridge and approaches) with 

accumulation of residues from bitumen coatings, fuel and oil spills.  

 Fill material potentially used in original site levelling and subsequent bridge maintenance.  

9.2 Investigation results 

Health assessment criteria 

The soil sampling program undertaken as part of this CSA reported contaminant concentrations 

below the adopted health assessment criteria for both recreational and commercial/industrial 

land use scenarios for all samples analysed. 

Ecological assessment criteria 

The soil sampling program undertaken as part of this CSA generally reported contaminant 

concentrations below the adopted ecological assessment criteria with the exception of zinc.  

The near surface (0.0-0.1 m) sample from location HA5 indicated concentrations of zinc above 

the EIL ACLs (urban residential and public open space and commercial / industrial criteria). This 

sample point was collected from surface fill materials located beneath the existing bridge, on the 

western bank, near the bridge wall. This area received run off from the bridge above and the 

elevated results are considered to be related to the presence of residues and/or run off from the 

existing bridge and roadways with accumulation of contaminants within soils in the drainage 

lines.  

The presence of contaminants above the EILs indicates a potential environmental risk to nearby 

sensitive receptors from soils disturbed as part of the proposed works. Appropriate soil and 

sediment control measures should be implemented during construction to minimise the potential 

impacts to sensitive environments. Consideration should also be given the on- going 

management of soils after construction to minimise future impacts to sensitive environments, 

through erosion or sediment migration. 

9.3 Updated conceptual site model 

The CSM was updated as detailed in Table 9-1 below, drawing together the historical data and 

the current investigation data to identify potentially complete source-pathway-receptor linkages 

for the site. 

. 
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Table 9-1 Updated CSM 

Source Pathway Receptor Pathway potentially complete?  

Proposed area for new bridge construction and road realignment 

Potentially 
contaminated soils 
on site 

Direct contact, 
ingestion and inhalation 
(asbestos) 

Workers at the site 

Unlikely - given the nature of the surrounding land use (livestock 
grazing and cropping) is not considered intensive farming practices and 
that no significantly contaminated soils were identified. 

Visitors to the site 

Off site users (residential / 
recreational) 

Impacts to ecological 
amenity at the ground 
surface and in the root 
zone 

Ecological receptors 
(flora/fauna) 

Unlikely - given the nature of the surrounding land use to include 
livestock grazing and hay cropping – not considered intensive farming 
practices and that no significantly contaminated soils were identified.. 

Potentially 
contaminated 
surface water and 
groundwater  

Direct contact 
(including accidental 
ingestion) 

Recreational users of 
Barrington River 

Unlikely - given the nature of the surrounding land use to include 
livestock grazing and hay cropping – not considered intensive farming 
practices. 

Groundwater extraction for 
recreational, irrigation, stock 
watering or domestic 
purposes (including drinking 
water use) 

Lateral migration in 
surface water and 
groundwater  

 

 

Ecological receptors in 
potential receiving 
environments  

 

 

Unlikely - given the nature of the surrounding land use to include 
livestock grazing and hay cropping – not considered intensive farming 
practices. 
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Source Pathway Receptor Pathway potentially complete?  

Existing bridge and approaches 

Potentially 
contaminated soils 
(run off from bridge 
structures, coatings 
and treatments) 

Direct contact, 
ingestion and inhalation 
(asbestos and lead 
contaminated dusts) 

Workers at the site Likely - given the long time period of continued maintenance of the 
bridge structures and approaches, run off of and accumulation of 
contaminants in surrounding soils, especially around piers and drip 
lines, is considered likely. 

Elevated zinc levels were identified in one location beneath the existing 
bridge above EILs but well below HILs. This contamination is 
considered “point source” and the potential for significant contamination 
is considered to be low. 

Visitors to the site 

Off-site users (residential / 
recreational) 

Ecological receptors (flora 
and fauna) 

Potentially 
contaminated soils 
(from road corridor 
with run off from 
road surfaces)  

Direct contact, 
ingestion  

Workers at the site 
Possible - Based on the long term use as a road way, run off and 
accumulation of vehicle residues in surrounding soils, especially in 
drainage lines and road verges was considered likely. However, based 
on the results of the investigations whereby no elevated contaminants 
were identified in the road corridor or road reserves, the potential for 
significant contamination in these soils is considered to be low. 

Visitors to the site 

Off-site users (residential / 
recreational) 

Ecological receptors (flora 
and fauna) 

Potentially 
contaminated soils 
(fill material used 
for bridge 
construction)  

Direct contact, 
ingestion 

Workers at the site 

Unlikely - significant volumes of contaminated fill associated with the 
bridge and approaches were not identified during the investigations. 
Further, no contamination was detected within the fill materials at the 
site associated with bridge or road construction. 

Contaminated 
surface water and 
groundwater 

Direct contact 
(including accidental 
ingestion) 

Recreational users of 
Barrington River Possible - as per above, given the possibility for accumulation of 

contaminants in local soils, there is a potential for run off of surface 
water and soils to the Barrington River. However, the potential for 
significant impacts is considered to be low.  

 

 

Unlikely – Based on depth to groundwater and analytical results, 
vertical migration of contaminants to shallow or perched groundwater is 
considered unlikely. 

Groundwater extraction for 
recreational, irrigation, stock 
watering or domestic 
purposes (including drinking 
water use) 

Lateral migration in 
surface water and 
groundwater 

Ecological receptors in 
potential receiving 
environments 
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10. Conclusions and recommendations 

The CSA was required identify potential contamination issues along the proposed route of the 

upgrade and provide recommendations as to the requirement for further investigations, 

remediation or management of any contamination issues identified.  

1.1 Conclusions 

In accordance with the objectives detailed in Section 1.1, and based on the information 

contained within this assessment, the following conclusions are made (subject to the limitations 

outlined in Section 12): 

 A potential exists for contamination to be present in the following areas of the site: 

– Fill material potentially used along existing road approaches and river banks. 

– Area where structures were originally present to the south of the western approach. 

– Current bridge structures and coatings and drainage lines. 

– Road corridors and reserves (existing bridge and approaches) and drainage lines. 

Works within these areas of concern that could create a potential exposure risk include any 

activities that disturb surface soils from the preliminary works, throughout project construction 

and post construction and may include the following: 

 Preliminary/early works - service/utility relocations as part of the works. 

 Construction works for the project – environmental controls, road ways, verges, retaining 

walls, drainage systems.  

 Post construction – ongoing management of soils including erosion and drainage controls. 

Results from the CSA reported contaminant concentrations below the adopted health 

assessment criteria for both recreational (HIL C) and commercial/industrial land use (HIL D) for 

all samples analysed. This indicates that soils of the site are unlikely to present a significant 

health risk to workers during construction and future site users post construction. 

Zinc concentrations above EILs (Urban residential and public open spaces and 

commercial/industrial land use) were identified at one location beneath the existing bridge, 

associated with fill materials adjacent to the bridge retaining wall. Other samples from this area 

(HA3 and HA4 and HA6 to HA8) also indicated generally higher levels of zinc (>100 mg/kg) 

when compared to samples from the road reserve and road verges on the eastern and western 

approaches (BH2 to BH3, BH6 to BH8 and TP1, TP2 and TP4 to TP15). The area beneath the 

bridge receives surface water drainage from the bridge structures above and the road 

approaches and the elevated results are considered to be related to this run off from the 

existing bridge and roadways. The potential for significant impacts to sensitive environmental 

receptors from zinc is considered to be low. 

The presence of identified contaminants above the EILs indicates a potential environmental risk 

to nearby sensitive receptors from soils disturbed as part of the proposed works and appropriate 

soil and sediment control measures should be implemented during construction to minimise the 

potential impacts.   
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During works it is recommended that appropriate management controls are implemented to 

minimise exposure to sensitive environments (Barrington River) during construction. Soils 

excavated during construction should either be placed back in the same location, placed in 

areas that minimise potential impact (such as under roadways or at depths greater than 

0.5 m bgl) or disposed off site. Consideration should also be given the on- going management 

of soils after construction to minimise future impacts to sensitive environments, through erosion 

or sediment migration. 

While contaminant concentrations greater than the EILs may indicate some potential 

environmental impacts, the concentrations are not considered to impede the proposed site 

works and the environmental risks could be mitigated with development of a Contaminated Soils 

Management Plan (CSMP) to detail appropriate management controls to minimise the potential 

for exposure to workers and potential nearby recreational users to contaminants within the site 

both during and post construction. 

As no significant human health or environmental risks to construction workers or future site 

users have been identified, no remediation within the site is proposed at this stage. 

1.2 Recommendations 

Based on the desktop review and the results of the current investigations, it is considered that 

the potential risks from exposure to contaminated soils within the site can be managed during 

construction works by implementation of the following: 

 Development of a CSMP to describe excavation, validation and disposal requirements for 

potentially contaminated materials. The CSMP should include appropriate management 

controls to minimise the potential for exposure to workers and recreational users within the 

site during early works, during construction and post construction. The CSMP should also 

include contingency plans including unexpected finds protocols for potentially contaminated 

soils (if encountered) to include demolition waste, contaminated fill and PACM and also 

sampling and analysis requirements for assessment of soils for waste classification prior to 

offsite disposal. 

Works should be undertaken under the guidance of a suitably qualified environmental 

consultant and be completed in general accordance with guidelines developed or endorsed by 

NSW EPA. 

The site has been investigated for contamination as detailed in this report. However, a degree of 

uncertainty is inherent in any site contamination investigation and a potential exists for 

undetected contaminated soils, wastes or hazardous building materials to be identified during 

any future works that disturb the ground surface. In particular, there is a potential for unidentified 

contaminated materials to be present under areas of the site not investigated or in any fill 

materials that may be present on site. Indications of potential contamination may include: 

 Stained or discoloured fill, soils or seepage water. 

 Construction/demolition wastes such as concrete, bricks, timber, tiles, fibre cement 

sheeting, fragments and pipes. 

 General rubbish such as plastic, glass, packaging. 

 Imported materials such as ash or slag or coal chitter. 

Should unexpected contaminated soils be identified during any future ground works, advice 

should be sought from a suitably qualified environmental consultant and any additional 

investigations/remediation be completed in general accordance with guidelines developed or 

endorsed by NSW EPA.  
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12. Limitations 

This Contamination Investigation Report – New Barrington Bridge Project Contamination Site 

Assessment (“Report”): 

 Has been prepared by GHD Pty Ltd (“GHD”) for Roads and Maritime Services (Roads and 

Maritime). 

 May only be used and relied on by Roads and Maritime. 

 Must not be copied to, used by, or relied on by any person other than Roads and Maritime 

without the prior written consent of GHD and subject always to the next paragraph. 

 May only be used for the purpose as stated in Section 1.1 of the Report (and must not be 

used for any other purpose). 

GHD and its servants, employees and officers otherwise expressly disclaim responsibility to any 

person other than Roads and Maritime arising from or in connection with this Report. 

To the maximum extent permitted by law, all implied warranties and conditions in relation to the 

services provided by GHD and the Report are excluded unless they are expressly stated to 

apply in this Report. 

The services undertaken by GHD in connection with preparing this Report: 

 Were limited to those specifically detailed in Sections 1.1 of this Report.  

 Were undertaken in accordance with current professional practice and by reference to 

relevant environmental regulatory authority and industry standards, guidelines and 

assessment criteria in existence as at the date of this Report. 

The opinions, conclusions and any recommendations in this Report are based on assumptions 

made by GHD when undertaking the services mentioned above and preparing the Report 

(“Assumptions”), as specified throughout this Report. 

GHD expressly disclaims responsibility for any error in, or omission from, this Report arising 

from or in connection with any of the Assumptions being incorrect. 

Subject to the paragraphs in this section of the Report, the opinions, conclusions and any 

recommendations in this Report are based on conditions encountered and information reviewed 

at the time of preparation of this Report and are relevant until such times as the site conditions 

or relevant legislations changes, at which time, GHD expressly disclaims responsibility for any 

error in, or omission from, this Report arising from or in connection with those opinions, 

conclusions and any recommendations. 

GHD has prepared this Report on the basis of information provided by Roads and Maritime and 

others who provided information to GHD (including Government authorities), which GHD has 

not independently verified or checked (“Unverified Information”) beyond the agreed scope of 

work. 

GHD expressly disclaims responsibility in connection with the Unverified Information, including 

(but not limited to) errors in, or omissions from, the Report, which were caused or contributed to 

by errors in, or omissions from, the Unverified Information. 

No investigations have been undertaken into any off-site conditions, or whether any adjoining 

sites may have been impacted by contamination or other conditions originating from the site.  
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The opinions, conclusions and any recommendations in this Report are based on information 

obtained from, and testing undertaken at or in connection with, specific sampling points and 

may not fully represent the conditions that may be encountered across the site at other than 

these locations. Site conditions at other parts of the site may be different from the site conditions 

found at the specific sampling points. 

Investigations undertaken in respect of this Report were constrained by the particular site 

conditions, such as the location of buildings, services and vegetation. As a result, not all 

relevant site features and conditions may have been identified in this Report. 

GHD has considered and/or tested for only those chemicals specifically referred to in this 

Report and makes no statement or representation as to the existence (or otherwise) of any 

other chemicals. 

Site conditions (including any the presence of hazardous substances and/or site contamination) 

may change after the date of this Report. GHD expressly disclaims responsibility: 

 Arising from, or in connection with, any change to the site conditions. 

 To update this Report if the site conditions change. 

Except as otherwise expressly stated in this Report GHD makes no warranty or representation 

as to the presence or otherwise of asbestos and/or asbestos containing materials (“ACM”) on 

the site. If fill material has been imported on to the site at any time, or if any buildings 

constructed prior to 1970 have been demolished on the site or material from such buildings 

disposed of on the site, the site may contain asbestos or ACM. 

Subsurface conditions can vary across a particular site and cannot be exhaustively defined by 

the investigations carried out prior to this Report. As a result, it is unlikely that the results and 

estimations expressed or used to compile this Report will represent conditions at any location 

other than the specific points of sampling. A site that appears to be unaffected by contamination 

at the time of the Report may later, due to natural causes or human intervention, become 

contaminated.  

Except as otherwise expressly stated in this Report, GHD makes no warranty, statement or 

representation of any kind concerning the suitability of the site for any purpose or the 

permissibility of any use, development or re-development of the site. 

These Disclaimers should be read in conjunction with the entire Report and no excerpts are 

taken to be representative of the findings of this Report. 
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Appendix A – Figures  
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Photograph 1: Eastern approach to bridge, 

looking east – away from bridge 

 

Photograph 2: Eastern side of bridge, looking west  

 

 

Photograph 3: Left hand-side of the bridge on the 

eastern bank, facing north west 

 

Photograph 4: Piers underneath the bridge on the 

eastern bank, facing west.  

 

Photograph 5: Close-up of bridge pier on eastern 

bank, facing west   

 

Photograph 6:  Retaining wall underneath bridge 

on eastern side, facing north east 

 



Photograph 7: Eastern bank adjacent to the pier, 

facing west  

 

Photograph 8:  Piers on eastern bank surrounded 

by weeds/foliage, facing west.  

 

Photograph 9: Western approach to bridge, 

looking west – away from bridge 

 

Photograph 10: Western approach to bridge, 

looking south 

 

Photograph 11 Bridge taken from the western 

bank, facing south  

 

Photograph 12: Bridge, view from the western 

bank with overgrown foliage, and electric fence in the 
foreground  

 



 

 

Photograph 13: Bridge pier on western bank, 

facing east  

 

Photograph 14:  Bridge, taken from western bank 

facing east  

 

Photograph 15:  Base of bridge on the western 

bank, facing south. Little/no soil cover present due to 
rock retainer wall.  

 

Photograph 16: Location of HA5, near the bridge 

wall on the western bank, facing west 

 

Photograph 17: Underneath the bridge, looking 

up at the reinforcement wall on the west bank, facing 
west  

 

Photograph 18:  Bridge piers on the western bank, 

facing east  
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Sandy CLAY, pale brown, low plasticity clay, fine grained sand, with 
fine, sub-angular gravel  trace roots (topsoil)

Sandy CLAY with gravel, pale brown, low plasticity clay, fine grained 
sand, fine subangular gravel (residual)

SANDSTONE, pale brown to white, fine grained, extremely weathered, 
extremely low strength
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DRILLER  :  Ryan Whyte
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1.92, JT, 20°, FE CN, PLN, SO

2.04, BP, 70°, FE, PLN, RF
2.08, JT, 90°, CLAY, PLN, RF
2.13, JT, 20°, FE, PLN, RF

2.17-2.30, FZ

2.35, JT, 90°, FE CLAY, PLN,
RF
2.40, JT, 10°, FE, PLN, RF
2.45, JT, 10°, FE, PLN, RF
2.49, JT, 90°, FE CN, PLN, RF
2.52, JT, 10°, FE, PLN, RF

2.66, JT, 45°, CLAY, PLN, RF

2.86, JT, 45°, CLAY, PLN, RF

2.95, JT, 30°, CLAY, PLN, RF

3.05, JT, 40°, CLAY, PLN, RF

3.14, JT, 40°, CLAY, PLN, RF

3.26, JT, 45°, FE, PLN, RF

3.36, JT, 45°, CLAY, PLN, RF

3.48, JT, 10°, FE, IR, RF
3.50, JT, 80°, CLAY, PLN, RF
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4.90, JT, 20°, CN, PLN, RF

CORE LOSS 0.40m (1.50-1.90)

SANDSTONE, pale brown to orange, medium to coarse
grained, massive

4.30-4.50m, grey band.
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DRILLER  :  Ryan Whyte
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SURFACE RL  :  112.4  (AHD)POSITION : E: 396192.7, N: 6462026.4 (Z56 MGA94/)
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5.80m

6.75m

8.10m

8.60m

9.40m

9.70m

9.80m

4.99, JT, 20°, CN, PLN, RF
5.05, JT, 90°, CLAY, PLN, RF
5.07, JT, 20°, CLAY, PLN, RF
5.15, JT, 45°, FE, PLN, RF

5.27, JT, 45°, FE, PLN, RF

5.30-5.55, FZ

5.64, JT, 90°, CU, RF

5.72, JT, 45°, CLAY, PLN, SO

6.05, BP, 70°, FE, PLN, RF

6.12, BP, 70°, FE, PLN, RF

6.30-6.50, FZ

6.59, JT, 5°, FE, PLN, SO

6.67, JT, 80°, FE, IR, SO
6.72, JT, 45°, FE, PLN, SO
6.78, JT, 30°, CLAY, PLN, RF
6.83, JT, 45°, FE, PLN, RF

7.00, JT, 45°, FE, PLN, RF

7.11, JT, 45°, FE, PLN, RF

7.27, JT, 45°, FE, PLN, RF

7.57, JT, 20°, CLAY, PLN, RF
7.59, JT, 20°, CLAY, PLN, RF

7.70, JT, 0°, FE, PLN, SO

7.81, JT, 0°, FE, PLN, SO
7.83, JT, 70°, FE, PLN, SO

7.87-8.00, FZ

8.10, BP, 70°, CN, PLN, SO

8.20, BP, 70°, CN, PLN, SO

8.20-8.50, FZalong BP

8.50, BP, 70°, FE, PLN, RF

8.60, BP, 70°, FE, PLN, RF

8.67, JT, 20°, FE, PLN, RF

8.93, JT, 45°, FE, PLN, RF

9.00, JT, 20°, FE, PLN, SO

9.09, JT, 20°, FE, PLN, SO

9.17, JT, 20°, FE, PLN, SO
9.22, JT, 20°, FE, PLN, SO
9.27, JT, 0°, FE, IR, RF

9.37-9.70, FZ

9.70-9.80, No Core

9.85, BP, 70°, FE, PLN, RF
9.88, JT, 5°, FE, PLN, RF
9.93, JT, 5°, FE, PLN, RF

SANDSTONE, pale brown to orange, medium to coarse
grained, massive (continued)

SILTSTONE, dark grey and grey brown, bedding at 70°,
with fine grained sandstone interbeds

6.30-7.80m, disturbed bedding at 70-90°.

SANDSTONE, pale brown, fine to medium grained

SILTSTONE, dark grey, bedding at 70°

SANDSTONE, pale brown, fine to medium grained,
massive

8.85m, becoming pale grey brown.

9.25m, becoming medium to coarse grained.

SILTSTONE, dark grey and with orange brown

CORE LOSS 0.10m (9.70-9.80)

SANDSTONE, grey, fine to medium grained, with calcite
lens
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DRILLER  :  Ryan Whyte

DATE LOGGED  :  1/12/16 CHECKED BY  :  SA
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10.45m

12.00m

9.97, JT, 5°, FE, PLN, RF
10.00, JT, 5°, FE, PLN, RF

10.13, JT, 45°, FE, PLN, RF

10.20, JT, 45°, FE, PLN, RF
10.24, JT, 45°, FE, PLN, RF
10.26, JT, 0°, CN, IR
10.34, JT, 5°, CA, PLN, RF
10.38, JT, 5°, CA, PLN, RF
10.45, JT, 0°, FE, PLN
10.51, JT, 30°, CN, PLN, SO
10.56, JT, 30°, FE, PLN, SO
10.61, JT, 30°, FE CLAY, PLN,
SO

10.81, JT, 0°, FE, PLN, RF, -CU
10.84, JT, 0°, FE, PLN, RF
10.92, JT, 0°, FE, PLN, RF

11.00, JT, 0°, FE, PLN, RF
11.02, JT, 0°, FE, PLN, RF
11.11, JT, 70°, FE, PLN, CL

11.28, JT, 20°, CA, IR, RF
11.33, JT, 0°, FE, PLN, RF
11.35, JT, 10°, FE, PLN, RF

11.45, JT, 45°, FE, PLN, RF

11.53, JT, 50°, FE, PLN, RF
11.56, JT, 45°, FE, PLN, RF

11.65, JT, 85°, FE, PLN, RF

11.72, JT, 45°, FE, PLN, RF

11.85, JT, 90°, FE CA, PLN, RF
11.90, JT, 20°, FE, PLN, SO

SANDSTONE, grey, fine to medium grained, with calcite
lens (continued)

SANDSTONE, dark grey and grey, medium to coarse
grained, with dark grey siltstone beds, at 70-90°

10.85m, becoming grey.

BOREHOLE BH1 TERMINATED AT 12.00 m
Piezo installation:
Concrete Monument 0.60m stickup
0.0-6.5m - Grout Backfill
6.5-7.5m - Bentonite plug
7.5-8.5m - filter sand
8.5-11.5m - 50mm Slotted PVC+Sand Backfill
11.5m - Base of Piezo
11.5-12.0m - Bentonite plug+Backfill (Cave-in)

10.06m

11.40m

Is(50) MPa
d=3.03

Is(50) MPa
d=2.08
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DRILLER  :  Ryan Whyte

DATE LOGGED  :  1/12/16 CHECKED BY  :  SA

CONTRACTOR  :  Total drilling
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 Barrington Bridge Replacement
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0.10: -0.20m, Contamination Sample

RESIDUAL

0.50: -0.60m, Contamination Sample

0.80: Increased drilling resistance

1.00: SPT Recovery: 0.08 m; hammer bouncing
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CL

Sandy CLAY, brown, low plasticity clay, fine to coarse grained sand, 
trace fine angular gravel, with roots (topsoil)

Sandy CLAY, pale brown, low plasticity clay, fine grained sand, with fine 
to medium angular gravel (residual)

SANDSTONE, pale brown to white, fine grained, extremely 
weathered 
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DRILLER  :  Ryan Whyte

DATE LOGGED  :  30/11/16 CHECKED BY  :  SA

CONTRACTOR  :  Total drilling

LOGGED BY  :  AWJDATE COMPLETED  :  30/11/16

GHD GEOTECHNICS

CONSULTING GEOTECHNICAL ENGINEERING AND GEOTECHNICS www.GHD.com

See Standard Sheets for
details of abbreviations
& basis of descriptions

File: 22-18532-10 BH2  Page  1  OF  4

RIG TYPE  :  Hanjin 8D

DATE STARTED :  29/11/16

BOREHOLE LOG SHEET

MOUNTING  :  Track

FILE / JOB NO  :  22-18532-10

SHEET  :  1  OF  4

ANGLE FROM HORIZONTAL:  90°

HOLE NO  : BH2CLIENT : Roads and Maritime Services NSW

PROJECT : Barrington Bridge Replacement
LOCATION : Thunderbolts Way Barrington NSW

SURFACE RL  :  111.4  (AHD)POSITION : E: 396209.7, N: 6462027.9 (Z56 MGA94/)

Lvl 3, GHD Tower, 24 Honeysuckle Drive, Newcastle NSW 2300 Australia
T:  61 2 4979 9999    F:  61 2 4979 9988    E:  ntlmail@ghd.com

15/80mm
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MW

23%
LOSS

 3.00

0%
LOSS

 3.80

0%
LOSS

 4.50

0%
LOSS

1.50m

2.65m

3.00m

3.90m

4.60m

1.55, BP, 70°, CN, PLN, RF

1.68, BP, 70°, CN, PLN, RF

1.77, JT, 5°, CN, PLN, RF

1.90, JT, 80°, CN, PLN, RF
1.95, JT, 40°, CN, PLN, RF

2.11, JT, 0°, FE, PLN, RF
2.17, JT, 45°, CN, PLN, RF
2.22, JT, 10°, FE, PLN, RF

2.36, JT, 10°, FE, PLN, RF
2.40, JT, 0°, CN, PLN, RF

2.48, BP, 70°, CN, PLN, RF

2.58, JT, 50°, CN, PLN, RF

2.65-3.00, No core

3.26, JT, 10°, CN, PLN, RF
3.28, BP, 70°, CN, PLN, RF

3.38, JT, 10°, CN, PLN, RF
3.44, JT, 40°, CN, PLN, RF

3.55, JT, 70-90°, UN, RF
3.59, JT, 20°, CN, PLN, RF
3.60, JT, 20°, CN, PLN, RF
3.67, JT, 20°, CN, PLN, RF

3.80, JT, 20°, CN, PLN, RF

3.91, SM, 10°, CLAY, PLN, 5 mm

3.98, JT, 80°, FE, PLN, RF

4.00-5.00, FZ

SANDSTONE, pale brown, with orange brown, medium
grained, massive

CORE LOSS 0.35m (2.65-3.00)

SANDSTONE, pale brown, with orange brown, medium
grained, massive

SILTSTONE, brown and grey

SANDSTONE, pale brown with grey, fine grained, with silt
laminations

START CORING AT 1.50m

a=>3.83
MPa

a=>6.46
MPa

2.32m

3.77m

Is(50)MPa
d=8.57
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(joints, partings, seams, zones & veins)

Fracture Type, orientation, infilling
or coating, shape, roughness,
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DESCRIPTION
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(texture, mineral composition, hardness,

alteration, cementation, etc. as applicable)
and

SOIL TYPE, moisture, colour,
consistency, structure, minor components (origin)
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DRILLER  :  Ryan Whyte

DATE LOGGED  :  30/11/16 CHECKED BY  :  SA

CONTRACTOR  :  Total drilling

LOGGED BY  :  AWJDATE COMPLETED  :  30/11/16

GHD GEOTECHNICS

CONSULTING GEOTECHNICAL ENGINEERING AND GEOTECHNICS www.GHD.com

See Standard Sheets for
details of abbreviations
& basis of descriptions

File: 22-18532-10 BH2  2  OF  4

RIG TYPE  :  Hanjin 8D

DATE STARTED :  29/11/16

CORE LOG SHEET

MOUNTING  :  Track

FILE / JOB NO  :  22-18532-10

SHEET  :  2  OF  4

ANGLE FROM HORIZONTAL:  90°

HOLE NO  : BH2CLIENT : Roads and Maritime Services NSW

PROJECT : Barrington Bridge Replacement
LOCATION : Thunderbolts Way Barrington NSW

SURFACE RL  :  111.4  (AHD)POSITION : E: 396209.7, N: 6462027.9 (Z56 MGA94/)

Lvl 3, GHD Tower, 24 Honeysuckle Drive, Newcastle NSW 2300 Australia
T:  61 2 4979 9999    F:  61 2 4979 9988    E:  ntlmail@ghd.com
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HW

EW

MW

SW

0%
LOSS

 5.30

0%
LOSS

 6.00

0%
LOSS

 6.90

0%
LOSS

 7.50

0%
LOSS

 8.50

0%
LOSS

 9.00

0%
LOSS

5.70m

8.00m

8.50m

8.90m

9.40m

5.01, JT, 20°, CLAY, PLN, SO
5.06, JT, 50°, CN, IR, RF

5.10-5.39, FZ

5.45, JT, 80°, CLAY, PLN, RF
5.51, JT, 50°, CLAY, PLN, RF

5.58, JT, 15°, CLAY, PLN, RF
5.59, BP, 70°, FE, PLN, CL
5.60, BP, 70°, FE, PLN, CL
5.64, BP, 70°, FE, PLN, CL
5.75, BP, 70°, FE, PLN, CL
5.83, BP, 70°, FE, PLN, CL
5.86, BP, 70°, FE, PLN, CL

6.14-6.90, EW

6.90-7.00, FZ

7.12-7.26, FZ
7.24, SM, 70°, CLAY, PLN

7.40, SM, 10°, CLAY, PLN

7.54, JT, 0°, CLAY, PLN, SO

7.65, JT, 80°, FE, PLN, RF

7.72, JT, 0°, FE, PLN, RF

7.85, JT, 80°, FE, IR, RF

7.92-8.00, FZ

8.05, JT, 80°, FE CLAY, PLN,
RF
8.12, JT, 0°, CLAY, PLN, SO

8.12-8.50, FZ, CLAY

8.52, JT, 5°, FE, PLN, SO

8.59, JT, 5°, FE, PLN, SO

8.71, JT, 5°, FE, PLN, SO

8.87-9.00, FZ

9.10, JT, 5°, FE, IR, SO

9.18, JT, 0°, FE, PLN, SO
9.21, JT, 0°, FE, PLN, SO
9.28, JT, 90°, FE, PLN, SO
9.30, JT, 0°, FE, PLN, RF
9.36, JT, 0°, FE, PLN, RF
9.39, JT, 0°, FE, PLN, RF

9.54, JT, 10°, FE, IR, RF
9.59, JT, 10°, FE, PLN, SO
9.65, JT, 10°, FE, PLN, SO
9.70, JT, 10°, FE, PLN, SO

9.79, JT, 10°, FE, PLN, SO
9.83, JT, 45°, FE, PLN, RF
9.85, JT, 10°, FE, PLN, RF
9.89, JT, 10°, FE, PLN, RF

SANDSTONE, pale brown with grey, fine grained, with silt
laminations (continued)

5.15m, becoming dark grey- brown.

SILTSTONE, pale brown with grey and orange brown,
bedding at 70°, with fine grained sandstone interbeds

6.14 - 6.90m, extremely weathered, remoulds to clay.

7.35m, with dark grey.

SILTSTONE, brown, dark grey and orange, with fine
grained sandstone interbeds

SANDSTONE, pale grey and pale brown, fine grained,
massive

SILTSTONE, dark grey and orange, bedding at 70-80°

SANDSTONE, grey and brown, fine to medium grained,
massive, with white calcite veining 0.5 to 3mm thick

(micro-
fracture)

(micro-
fracture)

7.05m

8.55m

Is(50) MPa
d=0.19

Is(50) MPa
d=0.13
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ADDITIONAL DATA

(joints, partings, seams, zones & veins)

Fracture Type, orientation, infilling
or coating, shape, roughness,

other

SPACING
(mm)

Is(50)MPa
    - Axial

    - Diametral
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DESCRIPTION
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ROCK TYPE, colour, grain size, structure
(texture, mineral composition, hardness,

alteration, cementation, etc. as applicable)
and

SOIL TYPE, moisture, colour,
consistency, structure, minor components (origin)
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DRILLER  :  Ryan Whyte

DATE LOGGED  :  30/11/16 CHECKED BY  :  SA

CONTRACTOR  :  Total drilling

LOGGED BY  :  AWJDATE COMPLETED  :  30/11/16

GHD GEOTECHNICS

CONSULTING GEOTECHNICAL ENGINEERING AND GEOTECHNICS www.GHD.com

See Standard Sheets for
details of abbreviations
& basis of descriptions

File: 22-18532-10 BH2  3  OF  4

RIG TYPE  :  Hanjin 8D

DATE STARTED :  29/11/16

CORE LOG SHEET

MOUNTING  :  Track

FILE / JOB NO  :  22-18532-10

SHEET  :  3  OF  4

ANGLE FROM HORIZONTAL:  90°

HOLE NO  : BH2CLIENT : Roads and Maritime Services NSW

PROJECT : Barrington Bridge Replacement
LOCATION : Thunderbolts Way Barrington NSW

SURFACE RL  :  111.4  (AHD)POSITION : E: 396209.7, N: 6462027.9 (Z56 MGA94/)

Lvl 3, GHD Tower, 24 Honeysuckle Drive, Newcastle NSW 2300 Australia
T:  61 2 4979 9999    F:  61 2 4979 9988    E:  ntlmail@ghd.com
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H
Q

SW

FR

0%
LOSS

 10.50

0%
LOSS

 12.50

10.05m

11.30m

12.50m

9.96, JT, 10°, FE, PLN, RF
10.00, JT, 10°, FE, PLN, RF
10.10-10.15, FZ

10.21, BP, 80°, FE, PLN, RF

10.37, JT, 15°, FE, PLN, RF
10.42, BP, 80°, FE, PLN, SO

10.50, JT, 40°, CN, PLN, SO
10.56, JT, 0°, FE, PLN, RF
10.60, JT, 0°, FE, PLN, RF
10.64, JT, 0°, FE, PLN, RF

10.73, BP, 70°, CN, PLN, SO

10.95, BP, 15°, CN, SLK

11.17, JT, 0°, CN, IR, RF

11.32, JT, 10°, CA, PLN, SO

11.45, JT, 20°, CA, PLN, RF
11.50, JT, 45°, CA, PLN, RF

11.65, JT, 10°, CA, PLN, RF

11.72, JT, 40°, CA, PLN, RF

11.87, JT, 5°, CA, PLN, RF

12.00, JT, 5°, CA, PLN, RF

12.08, JT, 15°, CA, PLN, RF

12.24, JT, 15°, CA, PLN, RF
12.27, JT, 0°, CA, PLN, RF

12.43, JT, 0°, CA, PLN, RF
12.48, JT, 0°, CA, PLN, RF

SILTSTONE, dark grey, bedding at 70-80°

SANDSTONE, pale grey, fine grained, massive, with
medium and coarse grained interbeds, with calcite veining

11.90m, becoming medium to coarse grained.

BOREHOLE BH2 TERMINATED AT 12.50 m

(micro-
fracture)

(vein)

10.18m

11.30m

11.86m

12.31m

Is(50) MPa
d= 0.5

Is(50) MPa
d=3.95

Is(50) MPa
d=1.21

Is(50) MPa
d=1.59
a=5.7
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or coating, shape, roughness,
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(texture, mineral composition, hardness,

alteration, cementation, etc. as applicable)
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SOIL TYPE, moisture, colour,
consistency, structure, minor components (origin)
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DRILLER  :  Ryan Whyte

DATE LOGGED  :  30/11/16 CHECKED BY  :  SA

CONTRACTOR  :  Total drilling

LOGGED BY  :  AWJDATE COMPLETED  :  30/11/16

GHD GEOTECHNICS

CONSULTING GEOTECHNICAL ENGINEERING AND GEOTECHNICS www.GHD.com

See Standard Sheets for
details of abbreviations
& basis of descriptions

File: 22-18532-10 BH2  4  OF  4

RIG TYPE  :  Hanjin 8D

DATE STARTED :  29/11/16

CORE LOG SHEET

MOUNTING  :  Track

FILE / JOB NO  :  22-18532-10

SHEET  :  4  OF  4

ANGLE FROM HORIZONTAL:  90°

HOLE NO  : BH2CLIENT : Roads and Maritime Services NSW

PROJECT : Barrington Bridge Replacement
LOCATION : Thunderbolts Way Barrington NSW

SURFACE RL  :  111.4  (AHD)POSITION : E: 396209.7, N: 6462027.9 (Z56 MGA94/)

Lvl 3, GHD Tower, 24 Honeysuckle Drive, Newcastle NSW 2300 Australia
T:  61 2 4979 9999    F:  61 2 4979 9988    E:  ntlmail@ghd.com
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FIGURE NoPROJECT No

SCALE

CHECKED DATE

DATEDRAWNTITLE

22-15832-10

Not To Scale

16/12/2016

AWJ

H WARR

16/12/2016

BH2  1/1

Roads and Maritime Services NSW

Thunderbolts Way Barrington NSW

 Barrington Bridge Replacement

CORE PHOTOGRAPHS



0.50m

2.00m

2.80m

2.90m
2.95m
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TOPSOIL

0.10: -0.20m, Contamination Sample

ALLUVIUM
0.50: -0.60m, Contamination Sample

1.00: SPT Recovery: 0.45 m

2.00: SPT Recovery: 0.33 m; hammer bouncing

D

M

W

-

-

MD

MD

D

-

CL

SC

SW

GW

Sandy CLAY, brown, low plasticity clay, fine grained sand, with roots
(topsoil)

Clayey SAND, grey and brown, fine grained sand, trace of fine 
grained sized pieces of charcoal, trace roots (alluvium)

1.20m, with fine to coarse rounded gravel.

Gravelly Silty SAND, dark brown, fine to coarse grained sand, fine 
to coarse, rounded gravel (alluvium)

Sandy GRAVEL, brown, fine to coarse gravel, fine to coarse grained sand

SILTSTONE, dark grey

Continued as Cored Drill Hole

N/A

Contam.
0.20m

Contam.
0.60m

1.45m

2.33m

0.10m

0.50m

1.00m

2.00m

SPT
5, 5, 2
N=7

1.45m

SPT
9, 9,
5/30mm HB
N=Ref.

2.33m

DRILLING MATERIAL

PROGRESS

COMMENTS /
OBSERVATIONS
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SOIL TYPE, colour, structure,minor components (origin),
and

ROCK TYPE, colour, grain size, structure, weathering, strength
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DRILLER  :  Glen Gatside

DATE LOGGED  :  28/11/16 CHECKED BY  :  SA

CONTRACTOR  :  Total drilling

LOGGED BY  :  AWJDATE COMPLETED  :  28/11/16

GHD GEOTECHNICS

CONSULTING GEOTECHNICAL ENGINEERING AND GEOTECHNICS www.GHD.com

See Standard Sheets for
details of abbreviations
& basis of descriptions

File: 22-18532-10 BH3  Page  1  OF  4

RIG TYPE  :  Hanjin 8D

DATE STARTED :  24/11/16

BOREHOLE LOG SHEET

MOUNTING  :  Track

FILE / JOB NO  :  22-18532-10

SHEET  :  1  OF  4

ANGLE FROM HORIZONTAL:  90°

HOLE NO  : BH3CLIENT : Roads and Maritime Services NSW
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2.95m 2.95, JT, 90°, PLN, SO

3.04, JT, 50°, CN, PLN, SO

3.18, JT, 50°, CN, PLN, SO
3.24, JT, 50°, CA, PLN, SO
3.30, JT, 45°, CA, PLN, SO

3.37, JT, 45°, CA, PLN, SO

3.46, JT, 45°, CA Py, PLN, SO

3.56, JT, 45°, CA, IR, SO
3.62, JT, 45°, CA, PLN, SO

3.75, JT, 45°, CA, PLN, SO
3.79, JT, 20°, CN, PLN, RF

3.96, BP, 70°, CA, PLN, SO

3.98-4.12, FZ

4.13, JT, 45°, CA, PLN, SO
4.17, JT, 50°, CA, PLN, SO
4.23, JT, 40°, CA, PLN, SO

4.30, JT, 40°, CA, PLN, SO
4.34, JT, 40°, CA, PLN, SO

4.70, JT, 70°, CN, PLN, SO

4.79, JT, 45°, CN, IR, RF

SILTSTONE, dark grey, bedding at 70º, with grey fine
grained sandstone interbeds, with white calcite veining

START CORING AT 2.95m

N/A

3.50m

4.39m

Is(50) MPa
d=2.82
a=4.93

Is(50) MPa
d=2.27
a=2.23
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DRILLER  :  Glen Gatside

DATE LOGGED  :  28/11/16 CHECKED BY  :  SA

CONTRACTOR  :  Total drilling

LOGGED BY  :  AWJDATE COMPLETED  :  28/11/16
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 5.40
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 6.00

32%
LOSS

 6.95

0%
LOSS

 8.25

0%
LOSS

 9.05

0%
LOSS

6.65m

6.95m

7.15m

7.85m

8.85m

9.20m

4.99, JT, 40°, CA, PLN, SO
5.01, JT, 40°, CA, PLN, SO

5.25, BP, 70°, CA, PLN, SO
5.30, JT, 15°, CN, PLN, SO

5.48-5.57, FZ

5.64, JT, 30°, CN, PLN, SO

5.72, JT, 40°, CA Py, IR, SO

5.85, JT, 40°, CA, PLN, RF

5.95, BP, 70°, FE, PLN, SO

6.00-6.08, FZ

6.13-6.28, FZ

6.35, JT, 90°, FE, PLN, SO

6.41-6.51, FZ

6.53, BP, 70°, FE, PLN, SO
6.57, JT, 45°, FE, PLN, SO

6.65-6.95, No Core

6.95-7.00, FZ

7.13, JT, 40°, CA, PLN, SO
7.14, JT, 40°, CA, PLN, SO
7.18, JT, 45°, FE, PLN, SO

7.41, JT, 40°, CA, PLN, RF, FE

7.50, JT, 45°, CA, PLN, RF

7.68, JT, 45°, CA, PLN, RF

7.75, BP, 70°, CN, PLN, RF
7.77, JT, 45°, CA, PLN, RF
7.85, BP, 70°, CA, PLN, RF

8.10, JT, 0°, CN, PLN, RF

8.18, BP, 70°, CN, PLN, RF

8.25-8.40, FZ

8.48, BP, 70°, CN, PLN, SO
8.52, JT, 0°, CN, PLN, RF
8.54, JT, 0°, CN, PLN, RF

8.66, BP, 70°, CN, PLN, RF
8.72, JT, 10°, CN, PLN, RF

8.85, BP, 70°, CN, PLN, RF

9.19, JT, 0°, CA, PLN, RF
9.25, JT, 0°, CA, PLN, RF
9.26, BP, 70°, CN, PLN, RF

9.40, JT, 0°, CN, PLN, SO

9.55, BP, 70°, CN, PLN, SO

9.65, JT, 20°, CA, PLN, SO
9.70, JT, 45°, CA, PLN, SO
9.75, JT, 0°, CA, PLN, SO
9.80, JT, 0°, CA, PLN, SO
9.85, JT, 0°, CA, PLN, SO
9.88, JT, 15°, CA, PLN, SO
9.90, JT, 15°, CA, PLN, SO

SILTSTONE, dark grey, bedding at 70º, with grey fine
grained sandstone interbeds, with white calcite veining
(continued)

CORE LOSS 0.30m (6.65-6.95)

SILTSTONE, dark grey, bedding at 70º, with grey fine
grained sandstone interbeds, with white calcite veining

SANDSTONE, grey, fine grained, bedding at 70º, with
dark grey silt laminations

7.55m, becoming massive

7.70m, becoming medium grained.

Interlaminated SANDSTONE and SILTSTONE (80:20),
grey and dark grey, SANDSTONE is fine grained, bedding
at 70º

SANDSTONE, pale grey, medium to coarse grained

Interbedded SANDSTONE and SILTSTONE (60:40),
dark grey and grey, SANDSTONE is fine grained, bedding
at 70º, beds approx. 100-200mm thick

N/A

d=>5.85
MPa

5.75m

7.06m

7.63m

8.04m

9.15m

9.86m

Is(50) MPa
d=1.71

Is(50) MPa
d=4.33

Is(50) MPa
d=2.11

Is(50) MPa
d=0.77
a=4.88

Is(50) MPa
a=2.04
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DRILLER  :  Glen Gatside

DATE LOGGED  :  28/11/16 CHECKED BY  :  SA

CONTRACTOR  :  Total drilling

LOGGED BY  :  AWJDATE COMPLETED  :  28/11/16
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LOSS

 11.05
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LOSS

 11.95

0%
LOSS

 12.50

0%
LOSS

 13.00

10.10m

11.45m

13.00m

9.93, BP, 70°, CN, PLN, SO

10.15, JT, 0°, CN, PLN, SO

10.25

10.35, JT, 15°, CN, PLN, RF
10.41, JT, 15°, CN, PLN, RF
10.42-10.52, FZ

10.55-11.05, FZ

11.22, JT, 0°, CN, PLN, RF

11.31, JT, 0°, CN, PLN, RF
11.33, JT, 0°, CN, PLN, RF
11.35, JT, 0°, CN, PLN, RF
11.37, JT, 10°, CA, PLN, SO
11.41, JT, 10°, CA, PLN, SO
11.50, JT, 10°, FE, PLN, SO
11.52, JT, 10°, CA, PLN, SO
11.62, JT, 10°, CA, PLN, SO

11.77, BP, 70°, CN, PLN, SO

12.12, JT, 10°, IR, RF

12.19, JT, 0°, CA, PLN, SO
12.23, JT, 0°, CA, PLN, SO
12.27, JT, 0°, CA, PLN, SO
12.30, JT, 0°, CA, PLN, SO

12.43, JT, 0°, CA, PLN, SO
12.45, JT, 45°, CN, PLN, SO
12.54, JT, 0°, CA, PLN, SO

12.62, JT, 45°, CA, IR, RF

12.72, JT, 0°, FE, IR, RF

12.87, JT, 45°, CN, PLN, SO

12.96, JT, 45°, CN, PLN, SO

SANDSTONE, grey, fine grained, bedding at 70-80º

11.30m, becoming medium to coarse grained.

SILTSTONE, dark grey, bedding at 70º, with grey, fine
grained sandstone interbeds

BOREHOLE BH3 TERMINATED AT 13.00 m

N/A

d=>7.08
MPa

10.43m

10.55m

11.15m

12.35m

12.81m

Is(50) MPa
a=1.55

Is(50) MPa
d=4.2

Is(50) MPa
d=2.5
a=4.44

Is(50) MPa
d=2.96

DRILLING

20 40 10
0

30
0

10
00

E
L

V
L

L M H V
H

E
H

-0
.0

3

-0
.1

-0
.3

-1 -3 -1
0

D
R

IL
LI

N
G

&
 C

A
S

IN
G

ESTIMATED
STRENGTH

V
IS

U
A

L

W
E

A
T

H
E

R
IN

G

G
R

A
P

H
IC

LO
G

PROGRESS

DRILL
DEPTH

(C
O

R
E

 L
O

S
S

R
U

N
 %

)

MATERIAL

ADDITIONAL DATA

(joints, partings, seams, zones & veins)

Fracture Type, orientation, infilling
or coating, shape, roughness,

other

SPACING
(mm)

Is(50)MPa
    - Axial

    - Diametral

NATURAL FRACTURES

D
E

P
T

H
/R

L 
(m

)

10.0

10.5

11.0

11.5

12.0

12.5

13.0

13.5

14.0

14.5

15.0

DESCRIPTION

W
A

T
E

R

ROCK TYPE, colour, grain size, structure
(texture, mineral composition, hardness,

alteration, cementation, etc. as applicable)
and

SOIL TYPE, moisture, colour,
consistency, structure, minor components (origin)
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DRILLER  :  Glen Gatside

DATE LOGGED  :  28/11/16 CHECKED BY  :  SA

CONTRACTOR  :  Total drilling

LOGGED BY  :  AWJDATE COMPLETED  :  28/11/16
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FIGURE NoPROJECT No

SCALE
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22-15832-10

Not To Scale

16/12/2016

AWJ

H WARR

16/12/2016

BH3  1/1

Roads and Maritime Services NSW

Thunderbolts Way Barrington NSW

Barrington Bridge Replacement

CORE PHOTOGRAPHS



3.00m

3.20m
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ALLUVIUM
0.00: Top of platform to riverbed = 1.40m
Depth of water = 0.90m

2.00: SPT Recovery: 0.05 m; SPT bouncing on
cobble

3.00: inferred top of rock - change in drilling
consistency

W DGW

COBBLES, grey and brown, rounded cobbles, with coarse gravel
(alluvium)

2.20m, sand layer, coarse grained, 100-200mm thick.

SANDSTONE, grey

Continued as Cored Drill Hole

N/A

D

2.00m

1.70m

2.00m
SPT
5/0mm HB
N=Ref.
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SOIL TYPE, colour, structure,minor components (origin),
and

ROCK TYPE, colour, grain size, structure, weathering, strength
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DRILLER  :  Glen Gatside

DATE LOGGED  :  24/11/16 CHECKED BY  :  SA

CONTRACTOR  :  Total drilling

LOGGED BY  :  AWJDATE COMPLETED  :  24/11/16
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LOCATION : Thunderbolts Way Barrington NSW

SURFACE RL  :  100.9  (AHD)POSITION : E: 396295.4, N: 6462026.0 (Z56 MGA94/)

Lvl 3, GHD Tower, 24 Honeysuckle Drive, Newcastle NSW 2300 Australia
T:  61 2 4979 9999    F:  61 2 4979 9988    E:  ntlmail@ghd.com
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FR0%
LOSS

 4.50

0%
LOSS

3.20m

3.60m

4.20m

3.33, JT, 45°, CN, PLN, RF

3.50, JT, 45°, CN, PLN, RF

3.60, JT, 45°, CN, PLN, RF

3.80, JT, 50°, CN, IR, RF
3.84, JT, 45°, CN, PLN, SO

3.92, JT, 40°, CA, PLN, SO

4.12, JT, 60°, CN, PLN, SO
4.18, JT, 90°, CN, IR, RF
4.24, JT, 40°, CN, PLN, SO

4.35, JT, 90°, PLN, SO

4.50-4.55, FZ
4.57, JT, 50°, CN, PLN, SO
4.60, JT, 40°, CA, PLN, SO
4.61-4.74, FZ

4.75, BP, 70°, CN, PLN, SO

SANDSTONE, pale grey, fine grained, massive

SILTSTONE, dark grey, bedding at 70%, some grey
sandstone interbeds 1-5mm thick

Interlaminated SANDSTONE and SILTSTONE (80:20),
grey and dark grey, SANDSTONE is fine to medium
grained, bedding at 70º

4.75m, sandstone becoming fine grained.

START CORING AT 3.20m

N/A 3.26m
Is(50) MPa

d=3.26
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ROCK TYPE, colour, grain size, structure
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DRILLER  :  Glen Gatside
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H
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FR0%
LOSS

 5.45

0%
LOSS

 6.00

0%
LOSS

 7.80

0%
LOSS

 8.70

0%
LOSS

 9.60

0%
LOSS

6.15m

7.00m

8.15m

5.24, JT, 45°, CA, PLN, SO
5.28, JT, 45°, CA, PLN, SO

5.28-5.45, FZ

5.54, JT, 45°, CA, PLN, SO
5.57, JT, 45°, CA, PLN, SO
5.58, BP, 70°, PLN, SO
5.60, JT, 60°, CA, PLN, SO
5.66, JT, 10°, CA, PLN, SO
5.68, JT, 45°, CA, PLN, SO

5.71-6.00, FZ

6.04, JT, 45°, CA, PLN, SO
6.05, BP, 70°, CN, PLN, SO
6.09, JT, 45°, CN, PLN, RF

6.22, JT, 45°, CN, PLN, RF

6.36-6.48, FZ

6.58, JT, 80°, CN, PLN, SO
6.60, BP, 70°, CN, PLN, SO

6.81, JT, 45°, CN, PLN, SO

7.37, JT, 40°, CN, PLN, RF

7.64, JT, 40°, CN, PLN, RF
7.70, JT, 40°, IR, RF

7.83, JT, 80°, CN, PLN, RF

7.95, JT, 0°, PLN, RF

8.09, JT, 0°, CA, PLN, RF

8.17, BP, 70°, CN, PLN, SO
8.22, JT, 45°, CA, PLN, SO

8.46, JT, 45°, CA, PLN, SO

8.54, JT, 45°, CA, PLN, SO
8.60, BP, 70°, CN, PLN, SO

8.88, JT, 50°, CN, PLN, RF

8.97, BP, 70°, CN, PLN, RF

9.07, JT, 50°, CA, PLN, SO
9.10, JT, 10°, CA, PLN, SO
9.13, JT, 45°, CA, PLN, SO
9.20, BP, 70°, CA, PLN, SO

9.31, BP, 70°, CA, PLN, SO

9.38, JT, 50°, CN, PLN, RF

9.50, BP, 70°, CN, PLN, RF

9.52-9.75, FZ

9.77, BP, 70°, PLN, SO

9.80-9.93, FZ

Interlaminated SANDSTONE and SILTSTONE (80:20),
grey and dark grey, SANDSTONE is fine to medium
grained, bedding at 70º (continued)

SANDSTONE, grey, medium grained, some dark grey
siltstone interbeds, bedding at 70º
6.25-6.40m, medium to coarse grained sandstone
interbed.

6.70m, bedding at 45º.

SANDSTONE, pale grey, fine to medium grained,
massive, some white calcite veining

7.90m, becoming medium to coarse grained.

SILTSTONE, dark grey, bedding at 70º, some grey
sandstone interbeds

8.41-8.60m, sandstone interbed, fine to medium grained.

9.00m, with some white calcite veining.

N/A

d=>6.04
MPa

5.13m

6.30m

6.88m

7.56m

8.77m

9.47m

Is(50) MPa
d=6.29

Is(50) MPa
d=4.77

Is(50) MPa
d=1.73

Is(50) MPa
d=5.4

Is(50) MPa
d=1.3
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DRILLER  :  Glen Gatside

DATE LOGGED  :  24/11/16 CHECKED BY  :  SA

CONTRACTOR  :  Total drilling

LOGGED BY  :  AWJDATE COMPLETED  :  24/11/16

RIG TYPE  :  Hanjin 8D

DATE STARTED :  22/11/16

CORE LOG SHEET

MOUNTING  :  Track

FILE / JOB NO  :  22-18532-10

SHEET  :  3  OF  4

ANGLE FROM HORIZONTAL:  90°

HOLE NO  : BH5CLIENT : Roads and Maritime Services NSW

PROJECT : Barrington Bridge Replacement
LOCATION : Thunderbolts Way Barrington NSW

SURFACE RL  :  100.9  (AHD)POSITION : E: 396295.4, N: 6462026.0 (Z56 MGA94/)
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H
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FR0%
LOSS

 10.30

0%
LOSS

 11.50

0%
LOSS

 13.00

10.10m

12.00m

13.00m

10.02, JT, 40°, CA, IR, RF

10.30, BP, 70°, PLN, SO

10.38, JT, 5°, PLN, RF
10.43, JT, 45°, CN, PLN, RF

10.51, JT, 40°, CN, PLN, RF

10.59, JT, 40°, CN, PLN, RF
10.64, JT, 45°, CN, PLN, RF

10.90, JT, 45°, CN, PLN, RF

11.15, JT, 45°, CN, PLN, RF

11.27, JT, 45°, CN, PLN, RF

11.47, JT, 45°, CN, PLN, RF

11.78, JT, 0°, CN, PLN, RF

12.00, BP, 70°, CN, PLN, RF

12.10, JT, 20°, CN, PLN, RF

12.17, JT, 45°, CN, PLN, RF
12.20, JT, 45°, CN, PLN, RF

12.31, JT, 45°, CN, PLN, RF

12.45, JT, 60°, CN, PLN, RF
12.50, JT, 50°, CN, PLN, RF
12.56, JT, 40°, CA, PLN, RF

12.76, JT, 45°, CN, PLN, RF

12.97, JT, 45°, CN, PLN, RF

SANDSTONE, grey, fine grained, indistinctly bedded at
70º

10.33m, becoming medium to coarse grained.

10.70m, becoming massive

11.43-12.00m, with some coarse gravel sized angular
siltstone inclusions.

SANDSTONE, grey, fine grained, massive

12.50m, becoming indistinctly bedded at 70º.

BOREHOLE BH5 TERMINATED AT 13.00 m

N/A

d=>6.09
MPa

a=>4.58
MPa

d=>3.23
MPa

d=>4.95
MPa

10.35m

10.70m

10.94m

11.19m

11.20m

12.43m

12.93m

Is(50) MPa
d=1.32

Is(50) MPa
d=5.67

a=6.95
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SOIL TYPE, moisture, colour,
consistency, structure, minor components (origin)
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DRILLER  :  Glen Gatside

DATE LOGGED  :  24/11/16 CHECKED BY  :  SA

CONTRACTOR  :  Total drilling

LOGGED BY  :  AWJDATE COMPLETED  :  24/11/16
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Roads and Maritime Services NSW

Thunderbolts Way Barrington NSW

Barrington Bridge Replacement
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DATE COMPLETED  :  16/

GHD GEOTECHNIC

CONSULTING GEOTECH
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RIG TYPE  :  Hanjin 8D
DATE STARTED :  15/11/16

BOREHOLE LOG SHEET

MOUNTING  :  Track

CLIENT : Roads and Maritime Services NSW
PROJECT : Barrington Bridge Replacement
LOCATION : Thunderbolts Way Barrington NSW

POSITION : E: 396329.9, N: 6462025.3 (Z56 MGA94/)

Lvl 3, GHD Tower, 24 Honeysuck
T:  61 2 4979 9999    F:  61 2 49

TOPSOIL

ALLUVIUM

1.00: SPT Recovery: 0.45 m

2.50: SPT Recovery: 0.45 m

4.50: SPT Recovery: 0.45 m; damage to SPT
shoe

-

D

D

M

W

-

H

L

MD - D

y CLAY, brown, low plasticity clay, fine grained sand, trace rootlets
oil)

dy CLAY, brown, low plasticity clay, fine grained sand (alluvium)

ey SAND, brown, fine grained sand, trace rootlets (alluvium)

y GRAVEL, brown and dark grey, fine to coarse, sub-rounded 
el, fine to coarse grained sand, with cobbles, trace of clay (alluvium)

m, gravel is fine to coarse, sub-rounded to angular, of siltstone,
tone, sandstone and basalt.

MATERIAL

COMMENTS /
OBSERVATIONS
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EXDescription
OIL TYPE, colour, structure,minor components (origin),

and
K TYPE, colour, grain size, structure, weathering, strength

DRILLER  :  Glen Gatside
DATE LOGGED  :  16/11/16 CHECKED BY  :  SA

CONTRACTOR  :  Total drilling
LOGGED BY  :  AWJ11/16
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FILE / JOB NO  :  22-18532-10
SHEET  :  1  OF  4

ANGLE FROM HORIZONTAL:  90°

HOLE NO  : BH6

SURFACE RL  :  107.4  (AHD)

le Drive, Newcastle NSW 2300 Australia
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5.30m

8.40m

8.65m
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6.20: SPT Recovery: 0.05 m; water return,
orange creamy colour
no SPT sample recovery

8.40: clay on end of core barrel and drill cuttings
consistent colour

W MD - D

GW

GW

Sandy GRAVEL, brown and dark grey, fine to coarse, sub-rounded gravel,
fine to coarse grained sand, with cobbles, trace of clay (continued)
5.00m, possible sand layer (200-300mm).

GRAVEL and COBBLES, grey and dark grey, coarse, sub-rounded gravel,
cobbles of igneous, fine to medium grained crystalline rocks of basalt and
dolerite? and some orange brown mudstone

SILTSTONE, dark grey, estimated medium to high strength, slightly 
weathered

Continued as Cored Drill Hole
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DRILLER  :  Glen Gatside
DATE LOGGED  :  16/11/16 CHECKED BY  :  SA

CONTRACTOR  :  Total drilling
LOGGED BY  :  AWJDATE COMPLETED  :  16/11/16
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0%
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8.65m

8.65-8.95, FZ

8.99, BP, 70°, FE, PLN, RF

9.07-9.16, FZ

9.25, JT, 50°, FE, PLN, RF

9.49, JT, 40°, FE, PLN, RF

9.16-10.00, JT/SZ, 90°, FE,
PLN, RF
9.59, JT, 0°, FE, ST, RF

9.80, JT, 15°, FE, PLN, RF
9.87, JT, 10°, FE, PLN, RF

SILTSTONE, dark grey, some orange along fractures,
thinly laminated at 60-70º, with some grey beds (5-15mm
thick) of fine grained sandstone

START CORING AT 8.65m
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ROCK TYPE, colour, grain size, structure
(texture, mineral composition, hardness,
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DRILLER  :  Glen Gatside
DATE LOGGED  :  16/11/16 CHECKED BY  :  SA

CONTRACTOR  :  Total drilling
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 10.05
0%

LOSS

 11.55

27%
LOSS

 12.85

0%
LOSS

 13.70

55%
LOSS

 14.25

0%
LOSS

 14.95

12.50m

12.85m

13.95m

14.25m

14.95m

10.00-10.25, FZ

10.31, JT, 0°, CN, PLN, SO
10.25-10.46, JT, 85°, CN, PLN,
SO
10.40, JT, 10°, CN, PLN, SO
10.46-10.60, FZ

10.65-10.70, FZ
10.70, BP, 70°, CN, PLN, SO
10.76, JT, 10°, CN, PLN, SO

10.85, JT, 10°, CN, PLN, SO

11.00, JT, 10°, CN, PLN, SO

11.15, JT, 10°, CN, PLN, SO
11.22, JT, 10°, PLN, SO

11.30, JT, 5°, CA, PLN, RF

11.38, JT, 20°, CA, PLN, RF
11.41, JT, 20°, CA, PLN, RF

11.58, JT, 80°, CN, PLN, SO
11.61, JT, 5°, CA, PLN, SO

11.71, JT, 5°, CA, PLN, SO

11.83, JT, 5°, CA, PLN, SO
11.87, JT, 10°, CN, IR, RF

12.05, JT, 5-10°, CN, IR, RF

12.23, JT, 10°, CN, PLN, SO
12.29, JT, 10°, CA, PLN, SO
12.35, JT, 80°, CA, PLN, SO

12.42-12.50, FZ

12.50-12.85, No Core

12.85-13.05, FZ

13.08, JT, 90°, CA, PLN, SO
13.09, JT, 5°, CN, PLN, SO
13.14, JT, 5°, CN, PLN, SO
13.22, JT, 5°, CN, PLN, SO
13.23-13.36, FZ

13.40, JT, 30°, CA, PLN, SO
13.44, JT, 45°, CA, PLN, SO
13.50, JT, 45°, CA, PLN, SO
13.56, JT, 20°, CN, PLN, SO
13.63, JT, 45°, CN, PLN, SO

13.70-13.79, FZ

13.83, JT, 90°, CA, PLN, SO

13.88-13.95, FZ

13.95-14.25, No Core

14.30, JT, 10°, CA, PLN, SO
14.37, JT, 10°, CA, PLN, SO
14.40, JT, 90°, CA, PLN, SO
14.48, JT, 0°, IR, RF
14.53, JT, 45°, CN, PLN, SO
14.55, JT, 15°, CN, PLN, SO

14.73, JT, 85°, CA, PLN, SO

14.82, JT, 20°, CA, PLN, SO

SILTSTONE, dark grey, some orange along fractures,
thinly laminated at 60-70º, with some grey beds (5-15mm
thick) of fine grained sandstone (continued)

10.25m, becoming predominantly dark grey, with grey
beds (5-15mm) of fine grained sandstone.

CORE LOSS 0.35m (12.50-12.85)

SILTSTONE, dark grey, some grey bedding dipping at
60-70º

CORE LOSS 0.30m (13.95-14.25)

SILTSTONE, dark grey, some grey bedding dipping at
60-70º

(bedding)

(joint)

11.12m

11.95m

12.14m

12.25m

13.10m

13.19m

14.29m

14.86m

Is(50) MPa
d=3.44

Is(50) MPa
d=4.1

Is(50) MPa
d=4.14

Is(50) MPa
a=3.46

Is(50) MPa
a=1.67

Is(50) MPa
d=3.04

Is(50) MPa
d=0.33

Is(50) MPa
d=0.34
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SOIL TYPE, moisture, colour,
consistency, structure, minor components (origin)
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DRILLER  :  Glen Gatside
DATE LOGGED  :  16/11/16 CHECKED BY  :  SA

CONTRACTOR  :  Total drilling
LOGGED BY  :  AWJDATE COMPLETED  :  16/11/16
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FIGURE NoPROJECT No

SCALE

CHECKED DATE

DATEDRAWNTITLE

22-15832-10

Not To Scale

16/12/2016
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H WARR

16/12/2016

BH6  1/1

Roads and Maritime Services NSW

Thunderbolts Way Barrington NSW 

Barrington Bridge Replacement

CORE PHOTOGRAPHS



0.20m

1.40m

2.50m

3.10m

TOPSOIL

ALLUVIUM

1.00: SPT Recovery: 0.45 m

2.60: SPT Recovery: 0.45 m

3.10: no SPT when using PSCA drilling method
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GW

Sandy CLAY, brown, low plasticity clay, trace roots
(topsoil)

Sandy CLAY, brown, low plasticity clay (alluvium)

Clayey SAND, brown, fine grained sand, trace roots (alluvium)

Gravelly SAND, brown, fine to coarse grained sand, fine to coarse, sub-
angular to sub-rounded gravel, and cobbles of basalt (alluvium)

GRAVEL AND COBBLES, dark grey and dark brown, coarse, sub-
rounded gravel, and cobbles, with coarse grained sand and fine to 
medium gravel (alluvium)

1.00m

2.60m

SPT
3, 2, 2
N=4

1.45m

SPT
2, 2, 6
N=8

3.05m
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DRILLER  :  Glen Gatside

DATE LOGGED  :  21/11/16 CHECKED BY  :  SA

CONTRACTOR  :  Total drilling

LOGGED BY  :  AWJDATE COMPLETED  :  21/11/16
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GRAVEL AND COBBLES, dark grey and dark brown, coarse, sub-rounded 
gravel, and cobbles, with coarse grained sand and fine to medium gravel
(alluvium) (continued)

Continued as Cored Drill Hole

DRILLING MATERIAL

PROGRESS

COMMENTS /
OBSERVATIONS
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ROCK TYPE, colour, grain size, structure, weathering, strength
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DRILLER  :  Glen Gatside

DATE LOGGED  :  21/11/16 CHECKED BY  :  SA

CONTRACTOR  :  Total drilling

LOGGED BY  :  AWJDATE COMPLETED  :  21/11/16
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0%
LOSS

 9.15

0%
LOSS

 10.00

8.50m

9.27m

10.00m

9.36, JT, 10°, FE, PLN, RF
9.41, JT, 10°, CN, CU, RF
9.47, JT, 10°, FE, PLN, RF
9.53, JT, 15°, CLAY, PLN, RF

9.60, JT, 10°, FE, PLN, RF
9.63, JT, 10°, FE, PLN, RF

9.78, JT, 10°, FE, PLN, RF

9.86, JT, 90°, FE, PLN, SO

9.90-10.00, FZ

GRAVEL AND COBBLES (GW), dark grey and brown,
coarse, sub-rounded gravel, and cobbles of basalt and
dolerite, with coarse grained sand and fine to medium
gravel, (ALLUVIUM)

SANDSTONE, grey and pale brown, fine grained, bedding
at 60-70º

START CORING AT 8.50m

9.25m

9.34m

Is(50) MPa
d= 0.11

a=1.36
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or coating, shape, roughness,

other
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(texture, mineral composition, hardness,

alteration, cementation, etc. as applicable)
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SOIL TYPE, moisture, colour,
consistency, structure, minor components (origin)
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DRILLER  :  Glen Gatside

DATE LOGGED  :  21/11/16 CHECKED BY  :  SA

CONTRACTOR  :  Total drilling

LOGGED BY  :  AWJDATE COMPLETED  :  21/11/16
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H
Q

SW

FR

SW

FR

27%
LOSS

 10.55

0%
LOSS

 10.75

0%
LOSS

 11.15

24%
LOSS

 12.00

0%
LOSS

 12.75

0%
LOSS

 13.70

0%
LOSS

 15.00

10.15m

11.80m

12.00m

13.10m

10.00-10.15, No core

10.15-10.45, FZ

10.55-10.68, FZ

10.71, BP, 70°, CN, PLN, SO

10.75-11.50, FZ

11.30, JT, 40°, FE, PLN, SO

11.39, BP, 70°, CN, PLN, SO

11.40-11.80, FZ

11.80-12.00, No core

12.00-12.15, FZ

12.17, BP, 70°, CN, PLN, SO
12.20, JT, 45°, FE, PLN, SO

12.29, BP, 70°, FE, PLN, SO
12.30, JT, 10°, FE, PLN, SO
12.34, JT, 40°, FE, PLN, SO
12.38, JT, 40°, FE, PLN, SO
12.42, JT, 40°, FE, PLN, SO
12.42-12.50, FZ

12.68, BP, 70°, FE, PLN, SO

12.75, BP, 70°, CN, PLN, SO

12.90, JT, 10°, FE, IR, RF
12.93, JT, 40°, CN, PLN, RF

13.06, BP, 70°, X, PLN, SO

13.25, JT, 40°, CN, PLN, SO
13.29, JT, 45°, FE, PLN, SO
13.32, JT, 40°, CN, PLN, SO

13.45, JT, 50°, CN, PLN, SO
13.47, JT, 40°, CN, PLN, SO

13.57, JT, 40°, CN, PLN, SO
13.58, JT, 45°, CN, PLN, SO

13.80, JT, 40°, CN, PLN, SO
13.84, JT, 40°, CN, PLN, SO
13.91, JT, 40°, CN, PLN, SO
13.93, JT, 40°, CN, PLN, SO
14.00, JT, 40°, CN, PLN, SO
14.04, JT, 45°, FE, PLN, SO
14.11, JT, 45°, FE, PLN, SO
14.12, JT, 80°, PY, PLN, SO
14.19, JT, 45°, CN, PLN, SO
14.26, JT, 45°, CN, PLN, SO
14.29, JT, 45°, PY, PLN, SO
14.31-14.38, FZ
14.40, BP, 70°, CN, PLN, SO
14.46, JT, 40°, CN, PLN, SO

14.53-14.62, FZ

14.64, JT, 40°, CN, PLN, SO

14.81, JT, 45°, CN, PLN, SO
14.84, JT, 45°, CN, PLN, SO
14.90, JT, 45°, CN, PLN, SO

CORE LOSS 0.15m (10.00-10.15)

SILTSTONE, grey and brown, bedding at 60-70º

10.90m, becoming dark grey.

CORE LOSS 0.20m (11.80-12.00)

SANDSTONE, grey, bedding at 70º, some dark grey
siltstone laminations

SILTSTONE, dark grey, steeply bedded at 70º, some
grey fine grained sandstone interbeds 5-20mm thick
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DRILLER  :  Glen Gatside

DATE LOGGED  :  21/11/16 CHECKED BY  :  SA

CONTRACTOR  :  Total drilling

LOGGED BY  :  AWJDATE COMPLETED  :  21/11/16
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& basis of descriptions

File: 22-18532-10 BH7  4  OF  5

RIG TYPE  :  Hanjin 8D

DATE STARTED :  17/11/16

CORE LOG SHEET

MOUNTING  :  Track

FILE / JOB NO  :  22-18532-10

SHEET  :  4  OF  5

ANGLE FROM HORIZONTAL:  90°

HOLE NO  : BH7CLIENT : Roads and Maritime Services NSW

PROJECT : Barrington Bridge Replacement
LOCATION : Thunderbolts Way Barrington NSW

SURFACE RL  :  108.2  (AHD)POSITION : E: 396361.8, N: 6462025.4 (Z56 MGA94/)

Lvl 3, GHD Tower, 24 Honeysuckle Drive, Newcastle NSW 2300 Australia
T:  61 2 4979 9999    F:  61 2 4979 9988    E:  ntlmail@ghd.com

S
A

M
P

LE
S

 &
F

IE
LD

 T
E

S
T

S

14.90m

Is(50) MPa



H
Q

FR

FR

38%
LOSS

 15.80

0%
LOSS

 16.30

0%
LOSS

 17.25

0%
LOSS

 18.50

15.50m

15.80m

18.50m

15.00, JT, 45°, CN, PLN, SO
15.00-15.07, FZ

15.20-15.35, FZ

15.88, JT, 45°, CN, PLN, SO
15.89, JT, 45°, CN, PLN, SO
15.93, JT, 10°, PLN, SO
16.00, BP, 70°, CN, PLN, SO
16.01, JT, 45°, CN, PLN, SO
16.04, JT, 45°, CN, PLN, SO
16.07, JT, 45°, CA, PLN, SO
16.19, JT, 90°, CN, PLN

16.22-16.40, FZ

16.45, JT, 0°, CA, IR, RF
16.50, JT, 0°, CA, IR, RF

16.57, JT, 0°, CA, IR, RF
16.63, JT, 20°, CA, PLN, SO

16.63-16.80, FZ

16.91, JT, 40°, CA, PLN, SO
16.97, JT, 40°, CA, PLN, SO

17.06, JT, 90°, CA, PLN, SO

17.15, JT, 50°, CA, PLN, SO
17.20, JT, 50°, CA, PLN, SO
17.25, JT, 50°, CA, PLN, SO

17.48, JT, 0°, IR, RF

17.55, JT, 0°, IR, RF
17.56-17.65, FZ

17.75, BP, 70°, CN, PLN, SO
17.79, JT, 45°, CA, PLN, SO

17.83-18.00, FZ

18.07, JT, 45°, CA, PLN, SO
18.12, JT, 0°, UN, SO
18.16, JT, 40°, CA, PLN, SO
18.19, JT, 45°, CA, PLN, SO
18.24, JT, 45°, CA, PLN, SO
18.31, JT, 45°, CA, PLN, SO
18.34, JT, 20°, CA, PLN, SO
18.37, JT, 20°, CA, PLN, SO
18.40-18.50, FZ

SILTSTONE, dark grey, steeply bedded at 70º, some
grey fine grained sandstone interbeds 5-20mm thick
(continued)

15.40m, with calcite veins up to 100mm thick.

CORE LOSS 0.30m (15.50-15.80)

SILTSTONE, dark grey, steeply bedded at 70º, some
grey fine grained sandstone interbeds 5-20mm thick

BOREHOLE BH7 TERMINATED AT 18.50 m
Piezo installation:
Concrete Monument 0.65m stickup
0.0-5.5m - Grout Backfill
5.5-6.0m - Bentonite plug
6.0-6.25m - 5?mm filter sand
6.25-9.20m - 50mm Slotted PVC+Sand Backfill
9.20m - Base of Piezo
9.20-18.5m - Bentonite plug+Backfill (Cave-in)

15.43m

15.86m

17.42m

17.80m

Is(50) MPa
d=1.47

Is(50) MPa
a=1.79

Is(50) MPa
d=3.19

Is(50) MPa
a=7.61
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DRILLER  :  Glen Gatside

DATE LOGGED  :  21/11/16 CHECKED BY  :  SA

CONTRACTOR  :  Total drilling

LOGGED BY  :  AWJDATE COMPLETED  :  21/11/16
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RESIDUAL
0.00: -0.10m,
contam-sample
PP>600kPa
0.15: PP>600kPa

H

H

-

D

CLAY, pale brown to grey brown with minor orange mottling, low plasticity 
clay, with fine grained sand, trace gravel, (MC<PL) (residual)

CLAY, dark brown mottled brown and orange, medium plasticity clay, trace
fine to medium grained sand, (MC<PL) (residual)

SILTSTONE, brown to dark brown mottled pale grey and orange, 
moderately weathered, medium to high strength

 TP01 TERMINATED AT 0.60 m
Auger refusal
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Thunderbolts Way, Barrington NSW
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issue of log or last revision of log
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Roads and Maritime Services NSW

Barrington Bridge Upgrade Barrington NSW

Barrington Bridge Replacement
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RESIDUAL
0.00: -0.10m,
contam-sample
PP>600kPa

0.30: -0.40m,
contam-sample
PP>600kPa

H

H

-

B

D

B

CLAY, pale brown to grey brown, low to medium plasticity clay, with 
fine grained sand, trace fine to medium gravel, (MC<PL) (residual)

CLAY, brown mottled orange-brown, medium plasticity clay, (MC<PL)
(residual)

SILTSTONE, mottled brown and dark brown with orange, moderately 
weathered, medium strength

 TP02 TERMINATED AT 0.60 m
Auger refusal
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weathering, strength

TEST PIT LOG SHEET
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5.5t Excavator with auger
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FILL
0.00: -0.10m,
contam-sample
Appears well compacted

RESIDUAL
0.30: -0.40m,
contam-sample
PP>600kPa

0.50: PP>600kPa

0.85: PP>600kPa

H

H

H

H

D

D

D

Sandy CLAY, dark brown with pale grey and orange, low plasticity clay, 
fine to coarse grained sand, with fine to coarse, angular to sub-
angular gravel, with cobbles to 150mm, (MC<PL) (fill)

Gravelly CLAY, dark brown, pale grey and orange-brown, medium plasticity
clay, medium to coarse, angular to sub-angular gravel, of sandstone and
siltstone origin, with fine to medium grained sand, with cobbles, (MC<PL)
(residual)

CLAY, mottled grey brown, dark brown and orange, high plasticity clay,
with fine to medium grained sand, trace fine to coarse gravel, (MC<PL)
(residual)

Sandy CLAY, brown mottled pale and orange, low plasticity clay, fine to
medium grained sand, (MC<PL) (residual)

 TP03 TERMINATED AT 1.10 m
Auger refusal on rock
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Project:

Location:
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SOIL TYPE, colour, structure, minor components (origin),
and

ROCK TYPE, colour, grain size, structure,
weathering, strength

TEST PIT LOG SHEET
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FILL
0.02: -0.10m,
contam-sample
Appears well compacted

0.40: -0.50m,
contam-sample

RESIDUAL / WEATHERED
ROCK

-

-

D

0.45
(111.24)

0.45
(111.24)

B

D

D

D

Bituminous Sprayed Seal, dark grey

Clayey GRAVEL, brown to pale brown with orange and dark grey, fine to
coarse, sub-rounded to sub-angular gravel, with fine to coarse grained
sand
(fill)

0.45m, as above, but dark brown and brown with orange and grey.

Clayey GRAVEL, grey-brown with orange and pale grey, fine to coarse,
sub-rounded gravel, with cobbles of moderately weathered siltstone and
sandstone. Interbeds (<100mm thick) of siltstone / sandstone and seams
(<100mm) of clay
(residual / weathered rock)

 TP04 TERMINATED AT 1.40 m
Limit of Investigation
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SOIL TYPE, colour, structure, minor components (origin),
and

ROCK TYPE, colour, grain size, structure,
weathering, strength

TEST PIT LOG SHEET
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FILL
0.02: -0.10m,
contam-sample
0.02: Appears well
compacted

0.50: -060m,
contam-sample

0.70: NB- Bulk sample of
siltstone collected from cut
face adjacent to TP05

-

-

-

B

D

D

Bituminous Sprayed Seal, dark grey

Clayey GRAVEL, brown with dark brown and orange, fine to coarse, 
sub-angular to angular gravel, with fine to coarse grained sand (fill)

SILTSTONE, dark grey to grey with minor orange staining, slightly 
weathered, high strength
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FILL
0.02: Appears well
compacted
0.10: -0.20m,
contam-sample

0.40: -0.50m,
contam-sample

RESIDUAL

-

-

-

St

-

0.40
(114.19)

B

D

D

D

Bituminous Sprayed Seal, dark grey

GRAVEL, dark grey and grey, medium, sub-angular gravel, trace sand 
(fill)

Clayey GRAVEL, brown with dark brown and orange, fine to coarse, 
sub-angular to angular gravel, with fine to coarse grained sand (fill)

Gravelly CLAY, dark grey mottled grey and green, medium plasticity clay,
fine to coarse, angular, slightly weathered siltstone gravel, (MC=>PL)
(residual)

SILTSTONE, dark grey to grey with minor orange staining, slightly 
weathered, high strength
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Auger refusal

-

SM

M

M - VM

-

-
GP

GC

CI

0.02
(114.57)

0.10
(114.49)

0.50
(114.09)

0.70
(113.89)

0.75
(113.84)

S
ca

le
 (

m
)

See standard sheets for
details of abbreviations
& basis of descriptions

S
am

pl
es

&
 T

es
ts

Date:

Surface RL:

Hole Size:

Logged by:

Material Description

0.5

1.0

1.5

2.0

2.5

Job No.

C
on

si
st

en
cy

 /
D

en
si

ty
 I

nd
ex

2/12/2016

22-18532-10

SHEET
W

at
er

OF1

Method of Exploration:

Client:

Project:

Location:

Position: YL

Roads and Maritime Services NSW

Barrington Bridge Replacement

Thunderbolts Way, Barrington NSW

M
oi

st
ur

e
C

on
di

tio
n

U
S

C
S

ym
bo

l

G
ra

ph
ic

 L
og

Comments
Observations

D
ep

th
 / 

(R
L)

m
et

re
s

1

SOIL TYPE, colour, structure, minor components (origin),
and

ROCK TYPE, colour, grain size, structure,
weathering, strength

TEST PIT LOG SHEET

HOLE No.  TP06

MGA94/ Z56

5.5t Excavator with auger

Processed:

Checked:     SA

Date:    15/12/2016

Note: * indicates signatures on original
issue of log or last revision of log

114.6  (AHD)

BS

0.50 m

396135.4 E  6462036.9 N

Lvl 3, GHD Tower, 24 Honeysuckle Drive, Newcastle NSW 2300 Australia
T:  61 2 4979 9999    F:  61 2 4979 9988    E:  ntlmail@ghd.com
CONSULTING  GEOTECHNICAL  ENGINEERS  AND  GEOLOGISTS

GHD GEOTECHNICS

A
G

S
 3

_1
 R

T
A

 1
_1

 L
IB

 0
6.

1 
G

H
D

 2
.0

1.
G

LB
 L

og
 G

E
O

_T
E

S
T

 P
IT

 2
21

85
32

 B
A

R
R

IN
G

T
O

N
.G

P
J 

03
/F

eb
/2

01
7 

09
:1

0 
8.

30
.0

04



FIGURE NoPROJECT No

SCALE

CHECKED DATE

DATEDRAWNTITLE

22-15832-10

Not To Scale

16/12/2016

AWJ

H WARR

16/12/2016

TP06  1/1

Roads and Maritime Services NSW

Barrington Bridge Upgrade Barrington NSW

Barrington Bridge Replacement

TEST PIT PHOTOGRAPHS



FILL
0.02: 0.10m,
contam-sample
Appears well compacted

RESIDUAL
0.30: PP>600kPa

1.00: PP>600kPa

-

-

H

H

D

B

D

D

Bituminous Sprayed Seal, dark grey

GRAVEL, dark grey and dark brown, fine to coarse, sub-angular to 
angular gravel, with fine to coarse grained sand (fill)

Gravelly CLAY, brown and dark brown mottled orange and pale grey, 
medium plasticity clay, fine to coarse, sub-angular gravel, with bands of 
clayey gravel and minor interbeds (<100mm thick) of moderately 
weathered siltstone and sandstone, trace sand (MC~PL) (residual)

CLAY, pale grey and grey-brown mottled red and orange, medium plasticity
clay, with fine to coarse, sub-angular gravel, with fine to medium grained
sand (MC~PL) (residual)

 TP07 TERMINATED AT 1.50 m
Limit of Investigation
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TOPSOIL
0.00: -0.10m,
contam-sample

ALLUVIUM

0.50: -0.60m,
contam-sample

H

H

VSt

St

MD

MD

MD

0.45
(107.55)

0.70
(107.30)

0.45
(107.55)

0.70
(107.30)

1.10
(106.90)

0.45
(107.55)

0.70
(107.30)

D

D

D

D

D

Sandy CLAY, dark grey-brown, low plasticity clay, fine grained 
sand,(MC<PL) (topsoil)

Sandy CLAY, dark brown-grey with minor streaks of black, low 
plasticity clay, fine to medium grained sand, (MC<PL) (alluvium)

0.45m, as above, but with minor brown mottling, (MC~PL).

0.70m, as above, but (MC~PL).

1.10m, as above, but mottled dark brown and brown.

Clayey SAND, mottled dark brown and brown, fine to medium grained
sand, with fine to coarse, rounded gravel, trace cobbles up to 100mm
(alluvium)

SAND, brown and dark brown, fine to medium grained sand, with clay,
trace fine to coarse gravel (alluvium)

Clayey SAND, dark brown and brown, fine to medium grained sand, with
fine to coarse, rounded gravel, cobbles up to 100mm (alluvium)

SM

SM

M

M - VM

M - VM

M - VM
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MD

Clayey SAND, dark brown and brown, fine to medium grained sand, with
fine to coarse, rounded gravel, cobbles up to 100mm (alluvium) (continued)

 TP08 TERMINATED AT 3.20 m
Limit of Investigation
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TOPSOIL
0.00: -0.10m,
contam-sample
ALLUVIUM

0.50: -0.60m,
contam-sample

1.40: ~30%sand, ~60%
gravel, ~10% clay
(estimate)

-

VSt

St -
VSt

MD

MD

0.40
(107.69)

0.40
(107.69)

1.90
(106.19)

B

D

D

D

CLAY, dark brown, low to medium plasticity clay, with fine grained 
sand,(MC<PL) (topsoil)

Sandy CLAY, dark brown-grey, low plasticity clay, fine to medium 
grained sand, (MC<PL) (alluvium)

0.40m, as above, but dark brown, mottled brown.

Clayey SAND, brown and dark brown, fine to medium grained sand, trace
fine to medium gravel (alluvium)

GRAVEL, brown and dark brown, fine to coarse, rounded gravel, with fine
to coarse grained sand, with clay, trace cobbles up to 200mm (alluvium)

1.90m, as above, but with cobbles.

 TP09 TERMINATED AT 2.20 m
Test pit collapsing in granular material
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TOPSOIL
0.00: -0.10m,
contam-sample

ALLUVIUM

0.40: 0.50m,
contam-sample
PP>600kPa

1.50: ~55% gravel, ~40%
sand, ~5% clay (estimate)

H

H

MD

MD

MD

0.70
(107.05)

D

B

D

D

D

Sandy CLAY, brown to dark brown, low plasticity clay, fine to medium
grained sand, (MC<PL)
(topsoil)

Sandy CLAY, mottled dark brown and dark grey-brown, low plasticity clay,
fine grained sand, (MC<PL)
(alluvium)

0.70m, as above, but with trace of medium to coarse gravel and cobbles.

Clayey SAND, mottled brown and dark brown, fine to medium grained
sand, trace fine to medium gravel (alluvium)

Sandy GRAVEL, dark brown and brown, fine to coarse, rounded gravel,
with fine to coarse grained sand, trace clay, trace cobbles up 200mm
(alluvium)

Clayey SAND, dark brown and brown, fine to coarse grained sand, with
fine to coarse, rounded gravel (alluvium)
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Limit of Investigation
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FILL
0.00: -0.10m,
contam-sample
Appears well compacted

0.30: -0.40m,
contam-sample +QA02
duplicate

ALLUVIUM
0.45: PP=125-175kPa

-

St

MD

D

B

D

GRAVEL, dark brown with dark grey, medium to coarse, sub-angular 
to angular gravel, with fine to coarse grained sand (fill)

Sandy CLAY, dark brown-grey to dark brown with minor brown 
mottling, low plasticity clay, fine to medium grained sand, (MC=>PL)
(alluvium)

Clayey SAND, mottled dark brown and brown, fine to medium grained
sand, with bands of low plasticity sandy clay (alluvium)
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FILL
0.02: -0.10m,
contam-sample
Appears well compacted

ALLUVIUM

0.40: -0.50m,
contam-sample

-

-

VSt

St

0.60
(107.09)

0.60
(107.09)

D

D

D

B

Bituminous Sprayed Seal, dark grey

GRAVEL, dark brown to brown with dark grey, fine to coarse, sub-
angular gravel, with fine to coarse grained sand, trace clay (fill)

Sandy CLAY, dark brown to dark brown-grey, low plasticity clay, 
fine grained sand, (MC~PL) (alluvium)

0.60m, as above, but dark brown with minor brown mottling, (MC~PL).

 TP12 TERMINATED AT 1.50 m
Limit of Investigation
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FILL
0.02: -0.10m,
contam-sample
Appears well compacted

0.25: -0.35m,
contam-sample

ALLUVIUM

-

-

-

St

MD

0.60
(107.01)

B

D

D

B

Bituminous Sprayed Seal, dark grey

GRAVEL, dark brown to brown with dark grey, fine to coarse, sub-
angular gravel, with fine to coarse grained sand, with clay (fill)

Clayey GRAVEL, pale grey-brown with orange and orange-brown, fine to
coarse, sub-rounded to sub-angular gravel, with fine to coarse grained
sand (fill)

Sandy CLAY, dark brown to dark brown-grey with minor brown 
mottling, low plasticity clay, fine grained sand, (MC~PL) (alluvium)

0.60m, as above, but mottled dark brown and brown.

SAND, dark brown, fine to coarse grained sand, with fine to coarse,
rounded gravel, with clay (alluvium)
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FILL
0.02: -0.10m,
contam-sample
Appears well compacted

0.40: -0.50m,
contam-sample

ALLUVIUM

-

-

-

St -
VSt

MD1.40
(106.04)

D

B

D

D

Bituminous Sprayed Seal, dark grey

GRAVEL, dark brown to brown with dark grey, fine to coarse, sub-
angular gravel, with fine to coarse grained sand, trace clay (fill)

Clayey SAND, dark brown to brown with dark grey and orange, fine to 
coarse grained sand, with fine to coarse, sub-rounded to sub-
angular gravel (fill)

Sandy CLAY, dark brown to dark brown-grey with minor brown 
mottling, low plasticity clay, fine grained sand, (MC~PL) (alluvium)

Clayey SAND, mottled brown and dark brown, fine to coarse grained sand,
with medium to coarse gravel (alluvium)

1.40m, as above, but with medium to coarse, rounded gravel and cobbles
up to 150mm.
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FILL
0.02: -0.10m,
contam-sample
Appears well compacted
~60% gravel, ~35% sand,
~5% clay (estimate)

0.40: -0.50m,
contam-sample + QA01
duplicate

ALLUVIUM

-

-

-

St -
VSt

D

D

B

D

Bituminous Sprayed Seal, dark grey

GRAVEL, dark brown to brown with dark grey, fine to coarse, sub-
angular gravel, with fine to coarse grained sand, trace clay (fill)

Clayey GRAVEL, pale grey-brown with orange and orange-brown, fine to
coarse, sub-rounded to sub-angular gravel, with fine to coarse grained
sand (fill)

Sandy CLAY, dark brown to dark brown grey with minor brown 
mottling, low plasticity clay, fine grained sand, (MC=<PL) (alluvium)
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Appendix D
Table A

Soil Analytical Results - Asbestos, Metals, OCP, PCB

RMS
Barrington Bridge

Barrington Bridge Replacement

PCBs
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BH

C 
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He
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or
 e
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xi
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lo
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en

e

M
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PC
Bs

 (T
ot

al
)

y/n mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
EQL - 5 1 2 5 5 0.1 2 5 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.2 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.2 0.1
NEPM 2013 Table 1B(1-5) EILs -Urban Residential/Public Open Space 100 3 400 1 190 1100 1 170 400 640
NEPM 2013 Table 1B(1-5) EILs - Comm/Ind D Soil 160 3 660 1 280 1800 1 290 620 640
NEPM 2013 Table 1A(1) HILs Rec C Soil Y 300 90 300 2 17,000 600 80 1200 30,000 10 70 400 340 20 10 10 400
NEPM 2013 Table 1A(1) HILs Comm/Ind Soil Y 3,000 900 3,600 2 240,000 1,500 730 6,000 400,000 45 530 3,600 2,000 100 50 80 2,500
Field ID Location Sample Depth Ran Sample Date

Proposed bridge location and approaches
Western Approaches
BH1 0.1-0.2 BH1 0.1-0.2 30/11/2016 6 <1 8 14 87 <0.1 4 148  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - -
BH2 0.1-0.2 BH2 0.1-0.2 29/11/2016 14 <1 8 18 185 <0.1 3 79 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 -
BH3 0.1-0.2 BH3 0.1-0.2 25/11/2016 21 <1 16 30 16 0.2 10 76  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - -
TP01_0.0-0.1 TP01 0-0.1 1/12/2016 20 <1 6 8 17 <0.1 2 16 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 -
TP02_0.0-0.1 TP02 0-0.1 1/12/2016 9 <1 5 6 17 <0.1 2 19 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 -
TP03_0.0-0.1 TP03 0-0.1 1/12/2016 10 <1 11 12 78 <0.1 4 283 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 -
TP04_0.0-0.1 TP04 0-0.1 2/12/2016 <5 <1 8 11 49 0.1 11 38 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 -
TP05_0.0-0.1 TP05 0-0.1 2/12/2016 <5 <1 7 14 13 <0.1 18 54  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - -
TP06_0.1-0.2 TP06 0.1-0.2 2/12/2016 <5 <1 5 10 18 0.1 11 41  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - -
TP07_0.0-0.1 TP07 0-0.1 2/12/2016 <5 <1 6 14 6 <0.1 5 54  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - -
Eastern Approaches
BH06 0.1-0.2 BH06 0.1-0.2 16/11/2016 <5 <1 19 14 13 <0.1 14 53 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 -
BH07 0.1-0.2 BH07 0.1-0.2 17/11/2016 <5 <1 18 14 12 <0.1 12 52  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - -
TP08_0.0-0.1 TP08 0-0.1 1/12/2016 <5 <1 20 15 14 <0.1 14 51  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - -
TP09_0.0-0.1 TP09 0-0.1 1/12/2016 <5 <1 18 13 11 <0.1 11 52 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 -
TP10_0.0-0.1 TP10 0-0.1 1/12/2016 <5 <1 20 14 12 <0.1 13 52  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - -
TP11_0.0-0.1 TP11 0-0.1 2/12/2016  -  -  -  -  -  -  -  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 -
TP11_0.3-0.4 TP11 0.3-0.4 2/12/2016 <5 <1 15 17 11 <0.1 11 89  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - -
QA02 TP11 0.3-0.4 2/12/2016 <5 <1 18 15 9 <0.1 13 56  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - -
TP12_0.0-0.1 TP12 0-0.1 2/12/2016 7 <1 9 16 9 <0.1 7 58  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - -
TP13_0.0-0.1 TP13 0-0.1 2/12/2016 <5 <1 6 13 6 <0.1 4 80 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 -
TP14_0.0-0.1 TP14 0-0.1 2/12/2016 6 <1 7 20 8 <0.1 7 72  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - -
TP15_0.0-0.1 TP15 0-0.1 2/12/2016  -  -  -  -  -  -  -  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 -
TP15_0.4-0.5 TP15 0.4-0.5 2/12/2016 5 <1 6 11 10 <0.1 4 33  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - -
QA01 TP15 0.4-0.5 2/12/2016 8 <1 9 14 9 <0.1 4 31  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - -

Existing bridge
Eastern Bank
HA1_0.0-0.2 HA1 0.0-0.2 10/05/2017 N 17 <1 23 35 39 0.1 15 92 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <0.1
HA2_0.0-0.2 HA2 0.0-0.2 10/05/2017 N 11 <1 21 23 22 <0.1 13 73 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <0.1
HA3_0.0-0.2 HA3 0.0-0.2 10/05/2017 N 34 <1 24 34 58 <0.1 8 230 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <0.1
QA1 HA3 0.0-0.2 10/05/2017 N 34 <1 26 33 67 <0.1 10 239 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <0.1
HA4_0.0-0.2 HA4 0.0-0.2 10/05/2017 N 29 <1 26 32 56 <0.1 10 378 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <0.1
Western Bank
HA5_0.0-0.1 HA5 0.0-0.1 10/05/2017 N 34 <1 32 56 93 0.1 7 647 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <0.1
HA6_0.0-0.1 HA6 0.0-0.1 10/05/2017 N 40 <1 18 36 187 <0.1 7 158 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <0.1
HA7_0.0-0.1 HA7 0.0-0.1 10/05/2017 N 70 <1 78 97 41 <0.1 10 191 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <0.1
HA8_0.0-0.1 HA8 0.0-0.1 10/05/2017 N 78 <1 50 43 134 <0.1 8 157 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <0.1
1 EIL criteria is for Chromium III
2 HIL crtieria is for Chroumium VI

Quality Assurance/ Quality Control
TP15_0.4-0.5 TP15 0.4-0.5 2/12/2016 5 <1 6 11 10 <0.1 4 33  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
QA01 TP15 0.4-0.5 2/12/2016 8 <1 9 14 9 <0.1 4 31  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
RPD % 46 NC 40 24 11 NC 0 6
TP11_0.3-0.4 TP11 0.3-0.4 2/12/2016 <5 <1 15 17 11 <0.1 11 89  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
QA02 TP11 0.3-0.4 2/12/2016 <5 <1 18 15 9 <0.1 13 56  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
RPD % NC NC 18 13 20 NC 17 46
HA3_0.0-0.2 HA3 0.0-0.2 10/05/2017 N 34 <1 24 34 58 <0.1 8 230 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <0.1
QA1 HA3 0.0-0.2 10/05/2017 N 34 <1 26 33 67 <0.1 10 239 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <0.1
RPD % 0 NC 8 3 14 NC 22 4 NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC

RPD exceeds nominal threshold of 50% for both inorganics and organics
NC RPD not calculated as both the primary and the duplicate sample were below the PQL

Where one of either the primary or duplicate sample was recorded below the laboratory PQL, the PQL was adopted to calculate the RPD
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Appendix D
Table B

Soil Analytical Results - TRH, BTEXN, PAHs

RMS
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mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
EQL 10 10 50 50 100 100 50 0.2 0.5 0.5 0.5 0.5 0.5 0.2 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
NEPM 2013 Table 1B(1-5) EILs -Urban Residential/Public Open Space 170
NEPM 2013 Table 1B(1-5) EILs - Comm/Ind D Soil 370
NEPM 2013 Table 1B(6) ESLs for Urban Res, Coarse Soil 0-2m 180 120 300 2800 50 85 70 105 0.7
NEPM 2013 Table 1B(6) ESLs for Comm/Ind, Coarse Soil 0-2m 215 170 1700 3300 75 135 165 180 1.4
NEPM 2013 Table 1A(1) HILs Rec C Soil 300
NEPM 2013 Table 1A(1) HILs Comm/Ind Soil 4000 3
NEPM 2013 Table 1B(7) MGT Limits - Res, parkland and open space. Coarse soil 700 1000 2500 10,000 50 85 70 105 40
NEPM 2013 Table 1B(7) MGT Limits for comm / ind. Coarse soil 700 1000 3500 10,000 75 135 165 180
Field ID Location Sample Depth Range Sample Date
Proposed bridge location and approaches
Western Approaches
BH1 0.1-0.2 BH1 0.1-0.2 30/11/2016 <10 <10 <50 <50 <100 <100 <50 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
BH2 0.1-0.2 BH2 0.1-0.2 29/11/2016 <10 <10 <50 <50 <100 <100 <50 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
BH3 0.1-0.2 BH3 0.1-0.2 25/11/2016 <10 <10 <50 <50 <100 <100 <50 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
TP01_0.0-0.1 TP01 0-0.1 1/12/2016 <10 <10 <50 <50 <100 <100 <50 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
TP02_0.0-0.1 TP02 0-0.1 1/12/2016 <10 <10 <50 <50 <100 <100 <50 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
TP03_0.0-0.1 TP03 0-0.1 1/12/2016 <10 <10 <50 <50 <100 <100 <50 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
TP04_0.0-0.1 TP04 0-0.1 2/12/2016 <10 <10 <50 <50 <100 190 190 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
TP05_0.0-0.1 TP05 0-0.1 2/12/2016 <10 <10 <50 <50 <100 <100 <50 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
TP06_0.1-0.2 TP06 0.1-0.2 2/12/2016 <10 <10 <50 <50 <100 <100 <50 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
TP07_0.0-0.1 TP07 0-0.1 2/12/2016 <10 <10 <50 <50 <100 <100 <50 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Eastern Approaches
BH06 0.1-0.2 BH06 0.1-0.2 16/11/2016 <10 <10 <50 <50 <100 <100 <50 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
BH07 0.1-0.2 BH07 0.1-0.2 17/11/2016 <10 <10 <50 <50 <100 <100 <50 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
TP08_0.0-0.1 TP08 0-0.1 1/12/2016 <10 <10 <50 <50 <100 <100 <50 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
TP09_0.0-0.1 TP09 0-0.1 1/12/2016 <10 <10 <50 <50 <100 <100 <50 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
TP10_0.0-0.1 TP10 0-0.1 1/12/2016 <10 <10 <50 <50 <100 <100 <50 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
TP11_0.0-0.1 TP11 0-0.1 2/12/2016  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
TP11_0.3-0.4 TP11 0.3-0.4 2/12/2016 <10 <10 <50 <50 <100 <100 <50 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
QA02 TP11 0.3-0.4 2/12/2016 <10 <10 <50 <50 <100 <100 <50 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
TP12_0.0-0.1 TP12 0-0.1 2/12/2016 <10 <10 <50 <50 <100 <100 <50 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.2 2.8 0.5 <0.5 <0.5 <0.5 <0.5 0.5 0.7 <0.5 0.6 <0.5 <0.5 0.5 <0.5 <0.5 <0.5 <0.5 0.6
TP13_0.0-0.1 TP13 0-0.1 2/12/2016 <10 <10 <50 <50 <100 <100 <50 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
TP14_0.0-0.1 TP14 0-0.1 2/12/2016 <10 <10 <50 <50 <100 <100 <50 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
TP15_0.0-0.1 TP15 0-0.1 2/12/2016  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
TP15_0.4-0.5 TP15 0.4-0.5 2/12/2016 <10 <10 <50 <50 <100 <100 <50 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
QA01 TP15 0.4-0.5 2/12/2016 <10 <10 <50 <50 <100 <100 <50 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Existing bridge
Eastern Bank
HA1_0.0-0.2 HA1 0.0-0.2 10/05/2017 <10 <10 <50 <50 <100 <100 <50 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
HA2_0.0-0.2 HA2 0.0-0.2 10/05/2017 <10 <10 <50 <50 <100 <100 <50 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
HA3_0.0-0.2 HA3 0.0-0.2 10/05/2017 <10 <10 <50 <50 <100 <100 <50 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
QA1 HA3 0.0-0.2 10/05/2017 <10 <10 <50 <50 <100 <100 <50 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
HA4_0.0-0.2 HA4 0.0-0.2 10/05/2017 <10 <10 <50 <50 130 170 300 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Western Bank
HA5_0.0-0.1 HA5 0.0-0.1 10/05/2017 <10 <10 <50 <50 <100 <100 <50 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.2 3.7 1 <0.5 0.6 <0.5 <0.5 <0.5 0.7 <0.5 <0.5 0.6 <0.5 0.8 <0.5 <0.5 <0.5 <0.5 <0.5
HA6_0.0-0.1 HA6 0.0-0.1 10/05/2017 <10 <10 <50 <50 100 <100 100 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
HA7_0.0-0.1 HA7 0.0-0.1 10/05/2017 <10 <10 <50 <50 280 410 690 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.2 7.6 1.3 <0.5 1.1 <0.5 0.7 0.7 1.1 <0.5 0.7 1 <0.5 1 <0.5 <0.5 <0.5 <0.5 0.9
HA8_0.0-0.1 HA8 0.0-0.1 10/05/2017 <10 <10 <50 <50 140 140 280 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.2 2.6 0.8 <0.5 0.7 <0.5 <0.5 <0.5 0.5 <0.5 <0.5 <0.5 <0.5 0.6 <0.5 <0.5 <0.5 <0.5 <0.5

Quality Assurance/ Quality Control
TP15_0.4-0.5 TP15 0.4-0.5 2/12/2016 <10 <10 <50 <50 <100 <100 <50 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
QA01 TP15 0.4-0.5 2/12/2016 <10 <10 <50 <50 <100 <100 <50 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
RPD % NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC
TP11_0.3-0.4 TP11 0.3-0.4 2/12/2016 <10 <10 <50 <50 <100 <100 <50 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
QA02 TP11 0.3-0.4 2/12/2016 <10 <10 <50 <50 <100 <100 <50 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
RPD % NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC
HA3_0.0-0.2 HA3 0.0-0.2 10/05/2017 <10 <10 <50 <50 <100 <100 <50 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
QA1 HA3 0.0-0.2 10/05/2017 <10 <10 <50 <50 <100 <100 <50 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
RPD % NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC

RPD exceeds nominal threshold of 50% for both inorganics and organics
NC RPD not calculated as both the primary and the duplicate sample were below the PQL

Where one of either the primary or duplicate sample was recorded below the laboratory PQL, the PQL was adopted to calculate the RPD

TRH - NEPM 2013 BTEX & MAH PAH
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Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 18ES1628327

:: LaboratoryClient GHD PTY LTD Environmental Division Sydney

: :ContactContact MS EVETTE GRIFFIN Customer Services ES

:: AddressAddress LEVEL 15, 133 CASTLEREAGH STREET

SYDNEY NSW, AUSTRALIA 2000

277-289 Woodpark Road Smithfield NSW Australia 2164

:Telephone ---- :Telephone +61-2-8784 8555

:Project Barrington Bridge Replacement Date Samples Received : 09-Dec-2016 09:30

:Order number ---- Date Analysis Commenced : 12-Dec-2016

:C-O-C number ---- Issue Date : 15-Dec-2016 20:02

Sampler : AMY WYNNE JONES

Site : ----

Quote number : EN/005/15

42:No. of samples received

24:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

l Surrogate Control Limits

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with 

Quality Review and Sample Receipt Notification.

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Celine Conceicao Senior Spectroscopist Sydney Inorganics, Smithfield, NSW

Edwandy Fadjar Organic Coordinator Sydney Inorganics, Smithfield, NSW

Edwandy Fadjar Organic Coordinator Sydney Organics, Smithfield, NSW

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Work Order :

:Client

ES1628327

Barrington Bridge Replacement:Project

GHD PTY LTD

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When no sampling time is provided, the sampling time will default 00:00 on the date of sampling. If no sampling date is provided, the sampling date will be assumed by the laboratory and displayed in brackets without a 

time component.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

Key :

EP071:  results of sample TP04_0.0-0.1 have been confirmed by re-extraction and re-analysis.l

Benzo(a)pyrene Toxicity Equivalent Quotient (TEQ) is the sum total of the concentration of the eight carcinogenic PAHs multiplied by their Toxicity Equivalence Factor (TEF) relative to Benzo(a)pyrene.  TEF values 

are provided in brackets as follows:  Benz(a)anthracene (0.1), Chrysene (0.01), Benzo(b+j) & Benzo(k)fluoranthene (0.1), Benzo(a)pyrene (1.0), Indeno(1.2.3.cd)pyrene (0.1), Dibenz(a.h)anthracene (1.0), 

Benzo(g.h.i)perylene (0.01).  Less than LOR results for 'TEQ Zero' are treated as zero, for 'TEQ 1/2LOR' are treated as half the reported LOR, and for 'TEQ LOR' are treated as being equal to the reported LOR.  

Note: TEQ 1/2LOR and TEQ LOR will calculate as 0.6mg/Kg and 1.2mg/Kg respectively for samples with non-detects for all of the eight TEQ PAHs.

l
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Work Order :

:Client

ES1628327

Barrington Bridge Replacement:Project

GHD PTY LTD

Analytical Results

BH1 0.1-0.2BH2 0.1-0.2BH3 0.1-0.2BH07_0.1-0.2BH06_0.1-0.2Client sample IDSub-Matrix: SOIL

 (Matrix: SOIL)

30-Nov-2016 00:0029-Nov-2016 00:0025-Nov-2016 00:0017-Nov-2016 00:0016-Nov-2016 00:00Client sampling date / time

ES1628327-005ES1628327-004ES1628327-003ES1628327-002ES1628327-001UnitLORCAS NumberCompound

Result Result Result Result Result

EA055: Moisture Content

33.5 35.8 23.2 13.4 18.3%1----Moisture Content (dried @ 103°C)

EG005T: Total Metals by ICP-AES

<5Arsenic <5 21 14 6mg/kg57440-38-2

<1Cadmium <1 <1 <1 <1mg/kg17440-43-9

19Chromium 18 16 8 8mg/kg27440-47-3

14Copper 14 30 18 14mg/kg57440-50-8

13Lead 12 16 185 87mg/kg57439-92-1

14Nickel 12 10 3 4mg/kg27440-02-0

53Zinc 52 76 79 148mg/kg57440-66-6

EG035T:  Total Recoverable Mercury by FIMS

<0.1Mercury <0.1 0.2 <0.1 <0.1mg/kg0.17439-97-6

EP068A: Organochlorine Pesticides (OC)

<0.05alpha-BHC ---- ---- <0.05 ----mg/kg0.05319-84-6

<0.05Hexachlorobenzene (HCB) ---- ---- <0.05 ----mg/kg0.05118-74-1

<0.05beta-BHC ---- ---- <0.05 ----mg/kg0.05319-85-7

<0.05gamma-BHC ---- ---- <0.05 ----mg/kg0.0558-89-9

<0.05delta-BHC ---- ---- <0.05 ----mg/kg0.05319-86-8

<0.05Heptachlor ---- ---- <0.05 ----mg/kg0.0576-44-8

<0.05Aldrin ---- ---- <0.05 ----mg/kg0.05309-00-2

<0.05Heptachlor epoxide ---- ---- <0.05 ----mg/kg0.051024-57-3

<0.05^ ---- ---- <0.05 ----mg/kg0.05----Total Chlordane (sum)

<0.05trans-Chlordane ---- ---- <0.05 ----mg/kg0.055103-74-2

<0.05alpha-Endosulfan ---- ---- <0.05 ----mg/kg0.05959-98-8

<0.05cis-Chlordane ---- ---- <0.05 ----mg/kg0.055103-71-9

<0.05Dieldrin ---- ---- <0.05 ----mg/kg0.0560-57-1

<0.054.4`-DDE ---- ---- <0.05 ----mg/kg0.0572-55-9

<0.05Endrin ---- ---- <0.05 ----mg/kg0.0572-20-8

<0.05beta-Endosulfan ---- ---- <0.05 ----mg/kg0.0533213-65-9

<0.05^ Endosulfan (sum) ---- ---- <0.05 ----mg/kg0.05115-29-7

<0.054.4`-DDD ---- ---- <0.05 ----mg/kg0.0572-54-8

<0.05Endrin aldehyde ---- ---- <0.05 ----mg/kg0.057421-93-4

<0.05Endosulfan sulfate ---- ---- <0.05 ----mg/kg0.051031-07-8

<0.24.4`-DDT ---- ---- <0.2 ----mg/kg0.250-29-3

<0.05Endrin ketone ---- ---- <0.05 ----mg/kg0.0553494-70-5
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Work Order :

:Client

ES1628327

Barrington Bridge Replacement:Project

GHD PTY LTD

Analytical Results

BH1 0.1-0.2BH2 0.1-0.2BH3 0.1-0.2BH07_0.1-0.2BH06_0.1-0.2Client sample IDSub-Matrix: SOIL

 (Matrix: SOIL)

30-Nov-2016 00:0029-Nov-2016 00:0025-Nov-2016 00:0017-Nov-2016 00:0016-Nov-2016 00:00Client sampling date / time

ES1628327-005ES1628327-004ES1628327-003ES1628327-002ES1628327-001UnitLORCAS NumberCompound

Result Result Result Result Result

EP068A: Organochlorine Pesticides (OC) - Continued

<0.2Methoxychlor ---- ---- <0.2 ----mg/kg0.272-43-5

<0.05^ Sum of Aldrin + Dieldrin ---- ---- <0.05 ----mg/kg0.05309-00-2/60-57-1

<0.05^ Sum of DDD + DDE + DDT ---- ---- <0.05 ----mg/kg0.0572-54-8/72-55-9/5

0-2

EP075(SIM)B: Polynuclear Aromatic Hydrocarbons

<0.5Naphthalene <0.5 <0.5 <0.5 <0.5mg/kg0.591-20-3

<0.5Acenaphthylene <0.5 <0.5 <0.5 <0.5mg/kg0.5208-96-8

<0.5Acenaphthene <0.5 <0.5 <0.5 <0.5mg/kg0.583-32-9

<0.5Fluorene <0.5 <0.5 <0.5 <0.5mg/kg0.586-73-7

<0.5Phenanthrene <0.5 <0.5 <0.5 <0.5mg/kg0.585-01-8

<0.5Anthracene <0.5 <0.5 <0.5 <0.5mg/kg0.5120-12-7

<0.5Fluoranthene <0.5 <0.5 <0.5 <0.5mg/kg0.5206-44-0

<0.5Pyrene <0.5 <0.5 <0.5 <0.5mg/kg0.5129-00-0

<0.5Benz(a)anthracene <0.5 <0.5 <0.5 <0.5mg/kg0.556-55-3

<0.5Chrysene <0.5 <0.5 <0.5 <0.5mg/kg0.5218-01-9

<0.5Benzo(b+j)fluoranthene <0.5 <0.5 <0.5 <0.5mg/kg0.5205-99-2 205-82-3

<0.5Benzo(k)fluoranthene <0.5 <0.5 <0.5 <0.5mg/kg0.5207-08-9

<0.5Benzo(a)pyrene <0.5 <0.5 <0.5 <0.5mg/kg0.550-32-8

<0.5Indeno(1.2.3.cd)pyrene <0.5 <0.5 <0.5 <0.5mg/kg0.5193-39-5

<0.5Dibenz(a.h)anthracene <0.5 <0.5 <0.5 <0.5mg/kg0.553-70-3

<0.5Benzo(g.h.i)perylene <0.5 <0.5 <0.5 <0.5mg/kg0.5191-24-2

<0.5^ <0.5 <0.5 <0.5 <0.5mg/kg0.5----Sum of polycyclic aromatic hydrocarbons

<0.5^ <0.5 <0.5 <0.5 <0.5mg/kg0.5----Benzo(a)pyrene TEQ (zero)

0.6^ 0.6 0.6 0.6 0.6mg/kg0.5----Benzo(a)pyrene TEQ (half LOR)

1.2^ 1.2 1.2 1.2 1.2mg/kg0.5----Benzo(a)pyrene TEQ (LOR)

EP080/071: Total Petroleum Hydrocarbons

<10 <10 <10 <10 <10mg/kg10----C6 - C9 Fraction

<50 <50 <50 <50 <50mg/kg50----C10 - C14 Fraction

<100 <100 <100 <100 <100mg/kg100----C15 - C28 Fraction

<100 <100 <100 <100 <100mg/kg100----C29 - C36 Fraction

<50^ <50 <50 <50 <50mg/kg50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<10C6 - C10 Fraction <10 <10 <10 <10mg/kg10C6_C10

<10^ C6 - C10 Fraction  minus BTEX 

(F1)

<10 <10 <10 <10mg/kg10C6_C10-BTEX
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Work Order :

:Client

ES1628327

Barrington Bridge Replacement:Project

GHD PTY LTD

Analytical Results

BH1 0.1-0.2BH2 0.1-0.2BH3 0.1-0.2BH07_0.1-0.2BH06_0.1-0.2Client sample IDSub-Matrix: SOIL

 (Matrix: SOIL)

30-Nov-2016 00:0029-Nov-2016 00:0025-Nov-2016 00:0017-Nov-2016 00:0016-Nov-2016 00:00Client sampling date / time

ES1628327-005ES1628327-004ES1628327-003ES1628327-002ES1628327-001UnitLORCAS NumberCompound

Result Result Result Result Result

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions - Continued

<50 <50 <50 <50 <50mg/kg50---->C10 - C16 Fraction

<100 <100 <100 <100 <100mg/kg100---->C16 - C34 Fraction

<100 <100 <100 <100 <100mg/kg100---->C34 - C40 Fraction

<50^ <50 <50 <50 <50mg/kg50---->C10 - C40 Fraction (sum)

<50^ <50 <50 <50 <50mg/kg50---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<0.2Benzene <0.2 <0.2 <0.2 <0.2mg/kg0.271-43-2

<0.5Toluene <0.5 <0.5 <0.5 <0.5mg/kg0.5108-88-3

<0.5Ethylbenzene <0.5 <0.5 <0.5 <0.5mg/kg0.5100-41-4

<0.5meta- & para-Xylene <0.5 <0.5 <0.5 <0.5mg/kg0.5108-38-3 106-42-3

<0.5ortho-Xylene <0.5 <0.5 <0.5 <0.5mg/kg0.595-47-6

<0.2^ <0.2 <0.2 <0.2 <0.2mg/kg0.2----Sum of BTEX

<0.5^ Total Xylenes <0.5 <0.5 <0.5 <0.5mg/kg0.51330-20-7

<1Naphthalene <1 <1 <1 <1mg/kg191-20-3

EP068S: Organochlorine Pesticide Surrogate

109Dibromo-DDE ---- ---- 93.2 ----%0.0521655-73-2

EP068T: Organophosphorus Pesticide Surrogate

109DEF ---- ---- 95.8 ----%0.0578-48-8

EP075(SIM)S: Phenolic Compound Surrogates

90.2Phenol-d6 91.3 90.8 91.5 86.2%0.513127-88-3

99.72-Chlorophenol-D4 102 101 102 96.8%0.593951-73-6

1032.4.6-Tribromophenol 105 103 107 108%0.5118-79-6

EP075(SIM)T: PAH Surrogates

1102-Fluorobiphenyl 111 110 107 105%0.5321-60-8

120Anthracene-d10 120 115 115 114%0.51719-06-8

1034-Terphenyl-d14 106 120 106 101%0.51718-51-0

EP080S: TPH(V)/BTEX Surrogates

1121.2-Dichloroethane-D4 127 128 99.9 125%0.217060-07-0

110Toluene-D8 120 114 98.3 104%0.22037-26-5

1154-Bromofluorobenzene 127 124 94.6 116%0.2460-00-4
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Work Order :

:Client

ES1628327

Barrington Bridge Replacement:Project

GHD PTY LTD

Analytical Results

TP02_0.0-0.1TP01_0.0-0.1TP08_0.0-0.1TP09_0.0-0.1TP10_0.0-0.1Client sample IDSub-Matrix: SOIL

 (Matrix: SOIL)

01-Dec-2016 00:0001-Dec-2016 00:0001-Dec-2016 00:0001-Dec-2016 00:0001-Dec-2016 00:00Client sampling date / time

ES1628327-010ES1628327-009ES1628327-008ES1628327-007ES1628327-006UnitLORCAS NumberCompound

Result Result Result Result Result

EA055: Moisture Content

13.3 16.8 21.1 18.3 15.4%1----Moisture Content (dried @ 103°C)

EG005T: Total Metals by ICP-AES

<5Arsenic <5 <5 20 9mg/kg57440-38-2

<1Cadmium <1 <1 <1 <1mg/kg17440-43-9

20Chromium 18 20 6 5mg/kg27440-47-3

14Copper 13 15 8 6mg/kg57440-50-8

12Lead 11 14 17 17mg/kg57439-92-1

13Nickel 11 14 2 2mg/kg27440-02-0

52Zinc 52 51 16 19mg/kg57440-66-6

EG035T:  Total Recoverable Mercury by FIMS

<0.1Mercury <0.1 <0.1 <0.1 <0.1mg/kg0.17439-97-6

EP068A: Organochlorine Pesticides (OC)

----alpha-BHC <0.05 ---- <0.05 <0.05mg/kg0.05319-84-6

----Hexachlorobenzene (HCB) <0.05 ---- <0.05 <0.05mg/kg0.05118-74-1

----beta-BHC <0.05 ---- <0.05 <0.05mg/kg0.05319-85-7

----gamma-BHC <0.05 ---- <0.05 <0.05mg/kg0.0558-89-9

----delta-BHC <0.05 ---- <0.05 <0.05mg/kg0.05319-86-8

----Heptachlor <0.05 ---- <0.05 <0.05mg/kg0.0576-44-8

----Aldrin <0.05 ---- <0.05 <0.05mg/kg0.05309-00-2

----Heptachlor epoxide <0.05 ---- <0.05 <0.05mg/kg0.051024-57-3

----^ <0.05 ---- <0.05 <0.05mg/kg0.05----Total Chlordane (sum)

----trans-Chlordane <0.05 ---- <0.05 <0.05mg/kg0.055103-74-2

----alpha-Endosulfan <0.05 ---- <0.05 <0.05mg/kg0.05959-98-8

----cis-Chlordane <0.05 ---- <0.05 <0.05mg/kg0.055103-71-9

----Dieldrin <0.05 ---- <0.05 <0.05mg/kg0.0560-57-1

----4.4`-DDE <0.05 ---- <0.05 <0.05mg/kg0.0572-55-9

----Endrin <0.05 ---- <0.05 <0.05mg/kg0.0572-20-8

----beta-Endosulfan <0.05 ---- <0.05 <0.05mg/kg0.0533213-65-9

----^ Endosulfan (sum) <0.05 ---- <0.05 <0.05mg/kg0.05115-29-7

----4.4`-DDD <0.05 ---- <0.05 <0.05mg/kg0.0572-54-8

----Endrin aldehyde <0.05 ---- <0.05 <0.05mg/kg0.057421-93-4

----Endosulfan sulfate <0.05 ---- <0.05 <0.05mg/kg0.051031-07-8

----4.4`-DDT <0.2 ---- <0.2 <0.2mg/kg0.250-29-3

----Endrin ketone <0.05 ---- <0.05 <0.05mg/kg0.0553494-70-5
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Work Order :

:Client

ES1628327

Barrington Bridge Replacement:Project

GHD PTY LTD

Analytical Results

TP02_0.0-0.1TP01_0.0-0.1TP08_0.0-0.1TP09_0.0-0.1TP10_0.0-0.1Client sample IDSub-Matrix: SOIL

 (Matrix: SOIL)

01-Dec-2016 00:0001-Dec-2016 00:0001-Dec-2016 00:0001-Dec-2016 00:0001-Dec-2016 00:00Client sampling date / time

ES1628327-010ES1628327-009ES1628327-008ES1628327-007ES1628327-006UnitLORCAS NumberCompound

Result Result Result Result Result

EP068A: Organochlorine Pesticides (OC) - Continued

----Methoxychlor <0.2 ---- <0.2 <0.2mg/kg0.272-43-5

----^ Sum of Aldrin + Dieldrin <0.05 ---- <0.05 <0.05mg/kg0.05309-00-2/60-57-1

----^ Sum of DDD + DDE + DDT <0.05 ---- <0.05 <0.05mg/kg0.0572-54-8/72-55-9/5

0-2

EP075(SIM)B: Polynuclear Aromatic Hydrocarbons

<0.5Naphthalene <0.5 <0.5 <0.5 <0.5mg/kg0.591-20-3

<0.5Acenaphthylene <0.5 <0.5 <0.5 <0.5mg/kg0.5208-96-8

<0.5Acenaphthene <0.5 <0.5 <0.5 <0.5mg/kg0.583-32-9

<0.5Fluorene <0.5 <0.5 <0.5 <0.5mg/kg0.586-73-7

<0.5Phenanthrene <0.5 <0.5 <0.5 <0.5mg/kg0.585-01-8

<0.5Anthracene <0.5 <0.5 <0.5 <0.5mg/kg0.5120-12-7

<0.5Fluoranthene <0.5 <0.5 <0.5 <0.5mg/kg0.5206-44-0

<0.5Pyrene <0.5 <0.5 <0.5 <0.5mg/kg0.5129-00-0

<0.5Benz(a)anthracene <0.5 <0.5 <0.5 <0.5mg/kg0.556-55-3

<0.5Chrysene <0.5 <0.5 <0.5 <0.5mg/kg0.5218-01-9

<0.5Benzo(b+j)fluoranthene <0.5 <0.5 <0.5 <0.5mg/kg0.5205-99-2 205-82-3

<0.5Benzo(k)fluoranthene <0.5 <0.5 <0.5 <0.5mg/kg0.5207-08-9

<0.5Benzo(a)pyrene <0.5 <0.5 <0.5 <0.5mg/kg0.550-32-8

<0.5Indeno(1.2.3.cd)pyrene <0.5 <0.5 <0.5 <0.5mg/kg0.5193-39-5

<0.5Dibenz(a.h)anthracene <0.5 <0.5 <0.5 <0.5mg/kg0.553-70-3

<0.5Benzo(g.h.i)perylene <0.5 <0.5 <0.5 <0.5mg/kg0.5191-24-2

<0.5^ <0.5 <0.5 <0.5 <0.5mg/kg0.5----Sum of polycyclic aromatic hydrocarbons

<0.5^ <0.5 <0.5 <0.5 <0.5mg/kg0.5----Benzo(a)pyrene TEQ (zero)

0.6^ 0.6 0.6 0.6 0.6mg/kg0.5----Benzo(a)pyrene TEQ (half LOR)

1.2^ 1.2 1.2 1.2 1.2mg/kg0.5----Benzo(a)pyrene TEQ (LOR)

EP080/071: Total Petroleum Hydrocarbons

<10 <10 <10 <10 <10mg/kg10----C6 - C9 Fraction

<50 <50 <50 <50 <50mg/kg50----C10 - C14 Fraction

<100 <100 <100 <100 <100mg/kg100----C15 - C28 Fraction

<100 <100 <100 <100 <100mg/kg100----C29 - C36 Fraction

<50^ <50 <50 <50 <50mg/kg50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<10C6 - C10 Fraction <10 <10 <10 <10mg/kg10C6_C10

<10^ C6 - C10 Fraction  minus BTEX 

(F1)

<10 <10 <10 <10mg/kg10C6_C10-BTEX
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Work Order :

:Client

ES1628327

Barrington Bridge Replacement:Project

GHD PTY LTD

Analytical Results

TP02_0.0-0.1TP01_0.0-0.1TP08_0.0-0.1TP09_0.0-0.1TP10_0.0-0.1Client sample IDSub-Matrix: SOIL

 (Matrix: SOIL)

01-Dec-2016 00:0001-Dec-2016 00:0001-Dec-2016 00:0001-Dec-2016 00:0001-Dec-2016 00:00Client sampling date / time

ES1628327-010ES1628327-009ES1628327-008ES1628327-007ES1628327-006UnitLORCAS NumberCompound

Result Result Result Result Result

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions - Continued

<50 <50 <50 <50 <50mg/kg50---->C10 - C16 Fraction

<100 <100 <100 <100 <100mg/kg100---->C16 - C34 Fraction

<100 <100 <100 <100 <100mg/kg100---->C34 - C40 Fraction

<50^ <50 <50 <50 <50mg/kg50---->C10 - C40 Fraction (sum)

<50^ <50 <50 <50 <50mg/kg50---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<0.2Benzene <0.2 <0.2 <0.2 <0.2mg/kg0.271-43-2

<0.5Toluene <0.5 <0.5 <0.5 <0.5mg/kg0.5108-88-3

<0.5Ethylbenzene <0.5 <0.5 <0.5 <0.5mg/kg0.5100-41-4

<0.5meta- & para-Xylene <0.5 <0.5 <0.5 <0.5mg/kg0.5108-38-3 106-42-3

<0.5ortho-Xylene <0.5 <0.5 <0.5 <0.5mg/kg0.595-47-6

<0.2^ <0.2 <0.2 <0.2 <0.2mg/kg0.2----Sum of BTEX

<0.5^ Total Xylenes <0.5 <0.5 <0.5 <0.5mg/kg0.51330-20-7

<1Naphthalene <1 <1 <1 <1mg/kg191-20-3

EP068S: Organochlorine Pesticide Surrogate

----Dibromo-DDE 126 ---- 123 117%0.0521655-73-2

EP068T: Organophosphorus Pesticide Surrogate

----DEF 124 ---- 123 118%0.0578-48-8

EP075(SIM)S: Phenolic Compound Surrogates

80.8Phenol-d6 77.7 75.0 74.3 76.7%0.513127-88-3

97.92-Chlorophenol-D4 96.4 92.2 97.6 103%0.593951-73-6

1002.4.6-Tribromophenol 97.9 89.4 102 98.4%0.5118-79-6

EP075(SIM)T: PAH Surrogates

1102-Fluorobiphenyl 103 110 109 112%0.5321-60-8

118Anthracene-d10 123 126 115 120%0.51719-06-8

1034-Terphenyl-d14 105 120 115 117%0.51718-51-0

EP080S: TPH(V)/BTEX Surrogates

1301.2-Dichloroethane-D4 126 127 125 127%0.217060-07-0

117Toluene-D8 110 112 128 116%0.22037-26-5

1264-Bromofluorobenzene 118 110 129 123%0.2460-00-4
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Work Order :

:Client

ES1628327

Barrington Bridge Replacement:Project

GHD PTY LTD

Analytical Results

TP11_0.0-0.1TP13_0.0-0.1TP15_0.4-0.5TP15_0.0-0.1TP03_0.0-0.1Client sample IDSub-Matrix: SOIL

 (Matrix: SOIL)

02-Dec-2016 00:0002-Dec-2016 00:0002-Dec-2016 00:0002-Dec-2016 00:0001-Dec-2016 00:00Client sampling date / time

ES1628327-015ES1628327-014ES1628327-013ES1628327-012ES1628327-011UnitLORCAS NumberCompound

Result Result Result Result Result

EA055: Moisture Content

18.1 9.8 14.4 9.6 15.8%1----Moisture Content (dried @ 103°C)

EG005T: Total Metals by ICP-AES

10Arsenic ---- 5 <5 ----mg/kg57440-38-2

<1Cadmium ---- <1 <1 ----mg/kg17440-43-9

11Chromium ---- 6 6 ----mg/kg27440-47-3

12Copper ---- 11 13 ----mg/kg57440-50-8

78Lead ---- 10 6 ----mg/kg57439-92-1

4Nickel ---- 4 4 ----mg/kg27440-02-0

283Zinc ---- 33 80 ----mg/kg57440-66-6

EG035T:  Total Recoverable Mercury by FIMS

<0.1Mercury ---- <0.1 <0.1 ----mg/kg0.17439-97-6

EP068A: Organochlorine Pesticides (OC)

<0.05alpha-BHC <0.05 ---- <0.05 <0.05mg/kg0.05319-84-6

<0.05Hexachlorobenzene (HCB) <0.05 ---- <0.05 <0.05mg/kg0.05118-74-1

<0.05beta-BHC <0.05 ---- <0.05 <0.05mg/kg0.05319-85-7

<0.05gamma-BHC <0.05 ---- <0.05 <0.05mg/kg0.0558-89-9

<0.05delta-BHC <0.05 ---- <0.05 <0.05mg/kg0.05319-86-8

<0.05Heptachlor <0.05 ---- <0.05 <0.05mg/kg0.0576-44-8

<0.05Aldrin <0.05 ---- <0.05 <0.05mg/kg0.05309-00-2

<0.05Heptachlor epoxide <0.05 ---- <0.05 <0.05mg/kg0.051024-57-3

<0.05^ <0.05 ---- <0.05 <0.05mg/kg0.05----Total Chlordane (sum)

<0.05trans-Chlordane <0.05 ---- <0.05 <0.05mg/kg0.055103-74-2

<0.05alpha-Endosulfan <0.05 ---- <0.05 <0.05mg/kg0.05959-98-8

<0.05cis-Chlordane <0.05 ---- <0.05 <0.05mg/kg0.055103-71-9

<0.05Dieldrin <0.05 ---- <0.05 <0.05mg/kg0.0560-57-1

<0.054.4`-DDE <0.05 ---- <0.05 <0.05mg/kg0.0572-55-9

<0.05Endrin <0.05 ---- <0.05 <0.05mg/kg0.0572-20-8

<0.05beta-Endosulfan <0.05 ---- <0.05 <0.05mg/kg0.0533213-65-9

<0.05^ Endosulfan (sum) <0.05 ---- <0.05 <0.05mg/kg0.05115-29-7

<0.054.4`-DDD <0.05 ---- <0.05 <0.05mg/kg0.0572-54-8

<0.05Endrin aldehyde <0.05 ---- <0.05 <0.05mg/kg0.057421-93-4

<0.05Endosulfan sulfate <0.05 ---- <0.05 <0.05mg/kg0.051031-07-8

<0.24.4`-DDT <0.2 ---- <0.2 <0.2mg/kg0.250-29-3

<0.05Endrin ketone <0.05 ---- <0.05 <0.05mg/kg0.0553494-70-5
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Work Order :

:Client

ES1628327

Barrington Bridge Replacement:Project

GHD PTY LTD

Analytical Results

TP11_0.0-0.1TP13_0.0-0.1TP15_0.4-0.5TP15_0.0-0.1TP03_0.0-0.1Client sample IDSub-Matrix: SOIL

 (Matrix: SOIL)

02-Dec-2016 00:0002-Dec-2016 00:0002-Dec-2016 00:0002-Dec-2016 00:0001-Dec-2016 00:00Client sampling date / time

ES1628327-015ES1628327-014ES1628327-013ES1628327-012ES1628327-011UnitLORCAS NumberCompound

Result Result Result Result Result

EP068A: Organochlorine Pesticides (OC) - Continued

<0.2Methoxychlor <0.2 ---- <0.2 <0.2mg/kg0.272-43-5

<0.05^ Sum of Aldrin + Dieldrin <0.05 ---- <0.05 <0.05mg/kg0.05309-00-2/60-57-1

<0.05^ Sum of DDD + DDE + DDT <0.05 ---- <0.05 <0.05mg/kg0.0572-54-8/72-55-9/5

0-2

EP075(SIM)B: Polynuclear Aromatic Hydrocarbons

<0.5Naphthalene ---- <0.5 <0.5 ----mg/kg0.591-20-3

<0.5Acenaphthylene ---- <0.5 <0.5 ----mg/kg0.5208-96-8

<0.5Acenaphthene ---- <0.5 <0.5 ----mg/kg0.583-32-9

<0.5Fluorene ---- <0.5 <0.5 ----mg/kg0.586-73-7

<0.5Phenanthrene ---- <0.5 <0.5 ----mg/kg0.585-01-8

<0.5Anthracene ---- <0.5 <0.5 ----mg/kg0.5120-12-7

<0.5Fluoranthene ---- <0.5 <0.5 ----mg/kg0.5206-44-0

<0.5Pyrene ---- <0.5 <0.5 ----mg/kg0.5129-00-0

<0.5Benz(a)anthracene ---- <0.5 <0.5 ----mg/kg0.556-55-3

<0.5Chrysene ---- <0.5 <0.5 ----mg/kg0.5218-01-9

<0.5Benzo(b+j)fluoranthene ---- <0.5 <0.5 ----mg/kg0.5205-99-2 205-82-3

<0.5Benzo(k)fluoranthene ---- <0.5 <0.5 ----mg/kg0.5207-08-9

<0.5Benzo(a)pyrene ---- <0.5 <0.5 ----mg/kg0.550-32-8

<0.5Indeno(1.2.3.cd)pyrene ---- <0.5 <0.5 ----mg/kg0.5193-39-5

<0.5Dibenz(a.h)anthracene ---- <0.5 <0.5 ----mg/kg0.553-70-3

<0.5Benzo(g.h.i)perylene ---- <0.5 <0.5 ----mg/kg0.5191-24-2

<0.5^ ---- <0.5 <0.5 ----mg/kg0.5----Sum of polycyclic aromatic hydrocarbons

<0.5^ ---- <0.5 <0.5 ----mg/kg0.5----Benzo(a)pyrene TEQ (zero)

0.6^ ---- 0.6 0.6 ----mg/kg0.5----Benzo(a)pyrene TEQ (half LOR)

1.2^ ---- 1.2 1.2 ----mg/kg0.5----Benzo(a)pyrene TEQ (LOR)

EP080/071: Total Petroleum Hydrocarbons

<10 ---- <10 <10 ----mg/kg10----C6 - C9 Fraction

<50 ---- <50 <50 ----mg/kg50----C10 - C14 Fraction

<100 ---- <100 <100 ----mg/kg100----C15 - C28 Fraction

<100 ---- <100 <100 ----mg/kg100----C29 - C36 Fraction

<50^ ---- <50 <50 ----mg/kg50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<10C6 - C10 Fraction ---- <10 <10 ----mg/kg10C6_C10

<10^ C6 - C10 Fraction  minus BTEX 

(F1)

---- <10 <10 ----mg/kg10C6_C10-BTEX
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Work Order :

:Client

ES1628327

Barrington Bridge Replacement:Project

GHD PTY LTD

Analytical Results

TP11_0.0-0.1TP13_0.0-0.1TP15_0.4-0.5TP15_0.0-0.1TP03_0.0-0.1Client sample IDSub-Matrix: SOIL

 (Matrix: SOIL)

02-Dec-2016 00:0002-Dec-2016 00:0002-Dec-2016 00:0002-Dec-2016 00:0001-Dec-2016 00:00Client sampling date / time

ES1628327-015ES1628327-014ES1628327-013ES1628327-012ES1628327-011UnitLORCAS NumberCompound

Result Result Result Result Result

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions - Continued

<50 ---- <50 <50 ----mg/kg50---->C10 - C16 Fraction

<100 ---- <100 <100 ----mg/kg100---->C16 - C34 Fraction

<100 ---- <100 <100 ----mg/kg100---->C34 - C40 Fraction

<50^ ---- <50 <50 ----mg/kg50---->C10 - C40 Fraction (sum)

<50^ ---- <50 <50 ----mg/kg50---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<0.2Benzene ---- <0.2 <0.2 ----mg/kg0.271-43-2

<0.5Toluene ---- <0.5 <0.5 ----mg/kg0.5108-88-3

<0.5Ethylbenzene ---- <0.5 <0.5 ----mg/kg0.5100-41-4

<0.5meta- & para-Xylene ---- <0.5 <0.5 ----mg/kg0.5108-38-3 106-42-3

<0.5ortho-Xylene ---- <0.5 <0.5 ----mg/kg0.595-47-6

<0.2^ ---- <0.2 <0.2 ----mg/kg0.2----Sum of BTEX

<0.5^ Total Xylenes ---- <0.5 <0.5 ----mg/kg0.51330-20-7

<1Naphthalene ---- <1 <1 ----mg/kg191-20-3

EP068S: Organochlorine Pesticide Surrogate

109Dibromo-DDE 108 ---- 129 122%0.0521655-73-2

EP068T: Organophosphorus Pesticide Surrogate

126DEF 106 ---- 110 126%0.0578-48-8

EP075(SIM)S: Phenolic Compound Surrogates

93.9Phenol-d6 ---- 102 97.4 ----%0.513127-88-3

94.62-Chlorophenol-D4 ---- 94.0 93.1 ----%0.593951-73-6

96.12.4.6-Tribromophenol ---- 95.7 82.9 ----%0.5118-79-6

EP075(SIM)T: PAH Surrogates

1042-Fluorobiphenyl ---- 104 101 ----%0.5321-60-8

114Anthracene-d10 ---- 117 112 ----%0.51719-06-8

87.04-Terphenyl-d14 ---- 105 108 ----%0.51718-51-0

EP080S: TPH(V)/BTEX Surrogates

1261.2-Dichloroethane-D4 ---- 102 128 ----%0.217060-07-0

124Toluene-D8 ---- 115 113 ----%0.22037-26-5

1144-Bromofluorobenzene ---- 111 124 ----%0.2460-00-4
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Work Order :

:Client

ES1628327

Barrington Bridge Replacement:Project

GHD PTY LTD

Analytical Results

TP07_0.0-0.1TP04_0.0-0.1TP12_0.0-0.1TP14_0.0-0.1TP11_0.3-0.4Client sample IDSub-Matrix: SOIL

 (Matrix: SOIL)

02-Dec-2016 00:0002-Dec-2016 00:0002-Dec-2016 00:0002-Dec-2016 00:0002-Dec-2016 00:00Client sampling date / time

ES1628327-020ES1628327-019ES1628327-018ES1628327-017ES1628327-016UnitLORCAS NumberCompound

Result Result Result Result Result

EA055: Moisture Content

10.6 21.1 11.1 13.5 16.2%1----Moisture Content (dried @ 103°C)

EG005T: Total Metals by ICP-AES

<5Arsenic 6 7 <5 <5mg/kg57440-38-2

<1Cadmium <1 <1 <1 <1mg/kg17440-43-9

15Chromium 7 9 8 6mg/kg27440-47-3

17Copper 20 16 11 14mg/kg57440-50-8

11Lead 8 9 49 6mg/kg57439-92-1

11Nickel 7 7 11 5mg/kg27440-02-0

89Zinc 72 58 38 54mg/kg57440-66-6

EG035T:  Total Recoverable Mercury by FIMS

<0.1Mercury <0.1 <0.1 0.1 <0.1mg/kg0.17439-97-6

EP068A: Organochlorine Pesticides (OC)

----alpha-BHC ---- ---- <0.05 ----mg/kg0.05319-84-6

----Hexachlorobenzene (HCB) ---- ---- <0.05 ----mg/kg0.05118-74-1

----beta-BHC ---- ---- <0.05 ----mg/kg0.05319-85-7

----gamma-BHC ---- ---- <0.05 ----mg/kg0.0558-89-9

----delta-BHC ---- ---- <0.05 ----mg/kg0.05319-86-8

----Heptachlor ---- ---- <0.05 ----mg/kg0.0576-44-8

----Aldrin ---- ---- <0.05 ----mg/kg0.05309-00-2

----Heptachlor epoxide ---- ---- <0.05 ----mg/kg0.051024-57-3

----^ ---- ---- <0.05 ----mg/kg0.05----Total Chlordane (sum)

----trans-Chlordane ---- ---- <0.05 ----mg/kg0.055103-74-2

----alpha-Endosulfan ---- ---- <0.05 ----mg/kg0.05959-98-8

----cis-Chlordane ---- ---- <0.05 ----mg/kg0.055103-71-9

----Dieldrin ---- ---- <0.05 ----mg/kg0.0560-57-1

----4.4`-DDE ---- ---- <0.05 ----mg/kg0.0572-55-9

----Endrin ---- ---- <0.05 ----mg/kg0.0572-20-8

----beta-Endosulfan ---- ---- <0.05 ----mg/kg0.0533213-65-9

----^ Endosulfan (sum) ---- ---- <0.05 ----mg/kg0.05115-29-7

----4.4`-DDD ---- ---- <0.05 ----mg/kg0.0572-54-8

----Endrin aldehyde ---- ---- <0.05 ----mg/kg0.057421-93-4

----Endosulfan sulfate ---- ---- <0.05 ----mg/kg0.051031-07-8

----4.4`-DDT ---- ---- <0.2 ----mg/kg0.250-29-3

----Endrin ketone ---- ---- <0.05 ----mg/kg0.0553494-70-5
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Work Order :

:Client

ES1628327

Barrington Bridge Replacement:Project

GHD PTY LTD

Analytical Results

TP07_0.0-0.1TP04_0.0-0.1TP12_0.0-0.1TP14_0.0-0.1TP11_0.3-0.4Client sample IDSub-Matrix: SOIL

 (Matrix: SOIL)

02-Dec-2016 00:0002-Dec-2016 00:0002-Dec-2016 00:0002-Dec-2016 00:0002-Dec-2016 00:00Client sampling date / time

ES1628327-020ES1628327-019ES1628327-018ES1628327-017ES1628327-016UnitLORCAS NumberCompound

Result Result Result Result Result

EP068A: Organochlorine Pesticides (OC) - Continued

----Methoxychlor ---- ---- <0.2 ----mg/kg0.272-43-5

----^ Sum of Aldrin + Dieldrin ---- ---- <0.05 ----mg/kg0.05309-00-2/60-57-1

----^ Sum of DDD + DDE + DDT ---- ---- <0.05 ----mg/kg0.0572-54-8/72-55-9/5

0-2

EP075(SIM)B: Polynuclear Aromatic Hydrocarbons

<0.5Naphthalene <0.5 <0.5 <0.5 <0.5mg/kg0.591-20-3

<0.5Acenaphthylene <0.5 <0.5 <0.5 <0.5mg/kg0.5208-96-8

<0.5Acenaphthene <0.5 <0.5 <0.5 <0.5mg/kg0.583-32-9

<0.5Fluorene <0.5 <0.5 <0.5 <0.5mg/kg0.586-73-7

<0.5Phenanthrene <0.5 <0.5 <0.5 <0.5mg/kg0.585-01-8

<0.5Anthracene <0.5 <0.5 <0.5 <0.5mg/kg0.5120-12-7

<0.5Fluoranthene <0.5 0.5 <0.5 <0.5mg/kg0.5206-44-0

<0.5Pyrene <0.5 0.5 <0.5 <0.5mg/kg0.5129-00-0

<0.5Benz(a)anthracene <0.5 <0.5 <0.5 <0.5mg/kg0.556-55-3

<0.5Chrysene <0.5 <0.5 <0.5 <0.5mg/kg0.5218-01-9

<0.5Benzo(b+j)fluoranthene <0.5 0.7 <0.5 <0.5mg/kg0.5205-99-2 205-82-3

<0.5Benzo(k)fluoranthene <0.5 <0.5 <0.5 <0.5mg/kg0.5207-08-9

<0.5Benzo(a)pyrene <0.5 0.5 <0.5 <0.5mg/kg0.550-32-8

<0.5Indeno(1.2.3.cd)pyrene <0.5 <0.5 <0.5 <0.5mg/kg0.5193-39-5

<0.5Dibenz(a.h)anthracene <0.5 <0.5 <0.5 <0.5mg/kg0.553-70-3

<0.5Benzo(g.h.i)perylene <0.5 0.6 <0.5 <0.5mg/kg0.5191-24-2

<0.5^ <0.5 2.8 <0.5 <0.5mg/kg0.5----Sum of polycyclic aromatic hydrocarbons

<0.5^ <0.5 0.6 <0.5 <0.5mg/kg0.5----Benzo(a)pyrene TEQ (zero)

0.6^ 0.6 0.9 0.6 0.6mg/kg0.5----Benzo(a)pyrene TEQ (half LOR)

1.2^ 1.2 1.2 1.2 1.2mg/kg0.5----Benzo(a)pyrene TEQ (LOR)

EP080/071: Total Petroleum Hydrocarbons

<10 <10 <10 <10 <10mg/kg10----C6 - C9 Fraction

<50 <50 <50 <50 <50mg/kg50----C10 - C14 Fraction

<100 <100 <100 <100 <100mg/kg100----C15 - C28 Fraction

<100 <100 <100 160 <100mg/kg100----C29 - C36 Fraction

<50^ <50 <50 160 <50mg/kg50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<10C6 - C10 Fraction <10 <10 <10 <10mg/kg10C6_C10

<10^ C6 - C10 Fraction  minus BTEX 

(F1)

<10 <10 <10 <10mg/kg10C6_C10-BTEX
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Analytical Results

TP07_0.0-0.1TP04_0.0-0.1TP12_0.0-0.1TP14_0.0-0.1TP11_0.3-0.4Client sample IDSub-Matrix: SOIL

 (Matrix: SOIL)

02-Dec-2016 00:0002-Dec-2016 00:0002-Dec-2016 00:0002-Dec-2016 00:0002-Dec-2016 00:00Client sampling date / time

ES1628327-020ES1628327-019ES1628327-018ES1628327-017ES1628327-016UnitLORCAS NumberCompound

Result Result Result Result Result

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions - Continued

<50 <50 <50 <50 <50mg/kg50---->C10 - C16 Fraction

<100 <100 <100 <100 <100mg/kg100---->C16 - C34 Fraction

<100 <100 <100 190 <100mg/kg100---->C34 - C40 Fraction

<50^ <50 <50 190 <50mg/kg50---->C10 - C40 Fraction (sum)

<50^ <50 <50 <50 <50mg/kg50---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<0.2Benzene <0.2 <0.2 <0.2 <0.2mg/kg0.271-43-2

<0.5Toluene <0.5 <0.5 <0.5 <0.5mg/kg0.5108-88-3

<0.5Ethylbenzene <0.5 <0.5 <0.5 <0.5mg/kg0.5100-41-4

<0.5meta- & para-Xylene <0.5 <0.5 <0.5 <0.5mg/kg0.5108-38-3 106-42-3

<0.5ortho-Xylene <0.5 <0.5 <0.5 <0.5mg/kg0.595-47-6

<0.2^ <0.2 <0.2 <0.2 <0.2mg/kg0.2----Sum of BTEX

<0.5^ Total Xylenes <0.5 <0.5 <0.5 <0.5mg/kg0.51330-20-7

<1Naphthalene <1 <1 <1 <1mg/kg191-20-3

EP068S: Organochlorine Pesticide Surrogate

----Dibromo-DDE ---- ---- 122 ----%0.0521655-73-2

EP068T: Organophosphorus Pesticide Surrogate

----DEF ---- ---- 97.8 ----%0.0578-48-8

EP075(SIM)S: Phenolic Compound Surrogates

106Phenol-d6 103 93.2 112 106%0.513127-88-3

98.02-Chlorophenol-D4 94.7 89.5 100 90.6%0.593951-73-6

89.02.4.6-Tribromophenol 81.4 90.1 98.2 76.9%0.5118-79-6

EP075(SIM)T: PAH Surrogates

1062-Fluorobiphenyl 98.1 103 115 105%0.5321-60-8

124Anthracene-d10 115 116 126 120%0.51719-06-8

1044-Terphenyl-d14 100 95.1 106 98.3%0.51718-51-0

EP080S: TPH(V)/BTEX Surrogates

1191.2-Dichloroethane-D4 121 125 121 119%0.217060-07-0

120Toluene-D8 110 109 114 116%0.22037-26-5

1254-Bromofluorobenzene 108 108 108 118%0.2460-00-4
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Analytical Results

----QA02QA01TP05_0.0-0.1TP06_0.1-0.2Client sample IDSub-Matrix: SOIL

 (Matrix: SOIL)

----02-Dec-2016 00:0002-Dec-2016 00:0002-Dec-2016 00:0002-Dec-2016 00:00Client sampling date / time

--------ES1628327-024ES1628327-023ES1628327-022ES1628327-021UnitLORCAS NumberCompound

Result Result Result Result ----

EA055: Moisture Content

10.4 11.6 12.9 13.9 ----%1----Moisture Content (dried @ 103°C)

EG005T: Total Metals by ICP-AES

<5Arsenic <5 8 <5 ----mg/kg57440-38-2

<1Cadmium <1 <1 <1 ----mg/kg17440-43-9

5Chromium 7 9 18 ----mg/kg27440-47-3

10Copper 14 14 15 ----mg/kg57440-50-8

18Lead 13 9 9 ----mg/kg57439-92-1

11Nickel 18 4 13 ----mg/kg27440-02-0

41Zinc 54 31 56 ----mg/kg57440-66-6

EG035T:  Total Recoverable Mercury by FIMS

0.1Mercury <0.1 <0.1 <0.1 ----mg/kg0.17439-97-6

EP068A: Organochlorine Pesticides (OC)

----alpha-BHC ---- ---- ---- ----mg/kg0.05319-84-6

----Hexachlorobenzene (HCB) ---- ---- ---- ----mg/kg0.05118-74-1

----beta-BHC ---- ---- ---- ----mg/kg0.05319-85-7

----gamma-BHC ---- ---- ---- ----mg/kg0.0558-89-9

----delta-BHC ---- ---- ---- ----mg/kg0.05319-86-8

----Heptachlor ---- ---- ---- ----mg/kg0.0576-44-8

----Aldrin ---- ---- ---- ----mg/kg0.05309-00-2

----Heptachlor epoxide ---- ---- ---- ----mg/kg0.051024-57-3

----^ ---- ---- ---- ----mg/kg0.05----Total Chlordane (sum)

----trans-Chlordane ---- ---- ---- ----mg/kg0.055103-74-2

----alpha-Endosulfan ---- ---- ---- ----mg/kg0.05959-98-8

----cis-Chlordane ---- ---- ---- ----mg/kg0.055103-71-9

----Dieldrin ---- ---- ---- ----mg/kg0.0560-57-1

----4.4`-DDE ---- ---- ---- ----mg/kg0.0572-55-9

----Endrin ---- ---- ---- ----mg/kg0.0572-20-8

----beta-Endosulfan ---- ---- ---- ----mg/kg0.0533213-65-9

----^ Endosulfan (sum) ---- ---- ---- ----mg/kg0.05115-29-7

----4.4`-DDD ---- ---- ---- ----mg/kg0.0572-54-8

----Endrin aldehyde ---- ---- ---- ----mg/kg0.057421-93-4

----Endosulfan sulfate ---- ---- ---- ----mg/kg0.051031-07-8

----4.4`-DDT ---- ---- ---- ----mg/kg0.250-29-3

----Endrin ketone ---- ---- ---- ----mg/kg0.0553494-70-5



16 of 18:Page

Work Order :
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Analytical Results

----QA02QA01TP05_0.0-0.1TP06_0.1-0.2Client sample IDSub-Matrix: SOIL

 (Matrix: SOIL)

----02-Dec-2016 00:0002-Dec-2016 00:0002-Dec-2016 00:0002-Dec-2016 00:00Client sampling date / time

--------ES1628327-024ES1628327-023ES1628327-022ES1628327-021UnitLORCAS NumberCompound

Result Result Result Result ----

EP068A: Organochlorine Pesticides (OC) - Continued

----Methoxychlor ---- ---- ---- ----mg/kg0.272-43-5

----^ Sum of Aldrin + Dieldrin ---- ---- ---- ----mg/kg0.05309-00-2/60-57-1

----^ Sum of DDD + DDE + DDT ---- ---- ---- ----mg/kg0.0572-54-8/72-55-9/5

0-2

EP075(SIM)B: Polynuclear Aromatic Hydrocarbons

<0.5Naphthalene <0.5 <0.5 <0.5 ----mg/kg0.591-20-3

<0.5Acenaphthylene <0.5 <0.5 <0.5 ----mg/kg0.5208-96-8

<0.5Acenaphthene <0.5 <0.5 <0.5 ----mg/kg0.583-32-9

<0.5Fluorene <0.5 <0.5 <0.5 ----mg/kg0.586-73-7

<0.5Phenanthrene <0.5 <0.5 <0.5 ----mg/kg0.585-01-8

<0.5Anthracene <0.5 <0.5 <0.5 ----mg/kg0.5120-12-7

<0.5Fluoranthene <0.5 <0.5 <0.5 ----mg/kg0.5206-44-0

<0.5Pyrene <0.5 <0.5 <0.5 ----mg/kg0.5129-00-0

<0.5Benz(a)anthracene <0.5 <0.5 <0.5 ----mg/kg0.556-55-3

<0.5Chrysene <0.5 <0.5 <0.5 ----mg/kg0.5218-01-9

<0.5Benzo(b+j)fluoranthene <0.5 <0.5 <0.5 ----mg/kg0.5205-99-2 205-82-3

<0.5Benzo(k)fluoranthene <0.5 <0.5 <0.5 ----mg/kg0.5207-08-9

<0.5Benzo(a)pyrene <0.5 <0.5 <0.5 ----mg/kg0.550-32-8

<0.5Indeno(1.2.3.cd)pyrene <0.5 <0.5 <0.5 ----mg/kg0.5193-39-5

<0.5Dibenz(a.h)anthracene <0.5 <0.5 <0.5 ----mg/kg0.553-70-3

<0.5Benzo(g.h.i)perylene <0.5 <0.5 <0.5 ----mg/kg0.5191-24-2

<0.5^ <0.5 <0.5 <0.5 ----mg/kg0.5----Sum of polycyclic aromatic hydrocarbons

<0.5^ <0.5 <0.5 <0.5 ----mg/kg0.5----Benzo(a)pyrene TEQ (zero)

0.6^ 0.6 0.6 0.6 ----mg/kg0.5----Benzo(a)pyrene TEQ (half LOR)

1.2^ 1.2 1.2 1.2 ----mg/kg0.5----Benzo(a)pyrene TEQ (LOR)

EP080/071: Total Petroleum Hydrocarbons

<10 <10 <10 <10 ----mg/kg10----C6 - C9 Fraction

<50 <50 <50 <50 ----mg/kg50----C10 - C14 Fraction

<100 <100 <100 <100 ----mg/kg100----C15 - C28 Fraction

<100 <100 <100 <100 ----mg/kg100----C29 - C36 Fraction

<50^ <50 <50 <50 ----mg/kg50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<10C6 - C10 Fraction <10 <10 <10 ----mg/kg10C6_C10

<10^ C6 - C10 Fraction  minus BTEX 

(F1)

<10 <10 <10 ----mg/kg10C6_C10-BTEX
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Analytical Results

----QA02QA01TP05_0.0-0.1TP06_0.1-0.2Client sample IDSub-Matrix: SOIL

 (Matrix: SOIL)

----02-Dec-2016 00:0002-Dec-2016 00:0002-Dec-2016 00:0002-Dec-2016 00:00Client sampling date / time

--------ES1628327-024ES1628327-023ES1628327-022ES1628327-021UnitLORCAS NumberCompound

Result Result Result Result ----

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions - Continued

<50 <50 <50 <50 ----mg/kg50---->C10 - C16 Fraction

<100 <100 <100 <100 ----mg/kg100---->C16 - C34 Fraction

<100 <100 <100 <100 ----mg/kg100---->C34 - C40 Fraction

<50^ <50 <50 <50 ----mg/kg50---->C10 - C40 Fraction (sum)

<50^ <50 <50 <50 ----mg/kg50---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<0.2Benzene <0.2 <0.2 <0.2 ----mg/kg0.271-43-2

<0.5Toluene <0.5 <0.5 <0.5 ----mg/kg0.5108-88-3

<0.5Ethylbenzene <0.5 <0.5 <0.5 ----mg/kg0.5100-41-4

<0.5meta- & para-Xylene <0.5 <0.5 <0.5 ----mg/kg0.5108-38-3 106-42-3

<0.5ortho-Xylene <0.5 <0.5 <0.5 ----mg/kg0.595-47-6

<0.2^ <0.2 <0.2 <0.2 ----mg/kg0.2----Sum of BTEX

<0.5^ Total Xylenes <0.5 <0.5 <0.5 ----mg/kg0.51330-20-7

<1Naphthalene <1 <1 <1 ----mg/kg191-20-3

EP068S: Organochlorine Pesticide Surrogate

----Dibromo-DDE ---- ---- ---- ----%0.0521655-73-2

EP068T: Organophosphorus Pesticide Surrogate

----DEF ---- ---- ---- ----%0.0578-48-8

EP075(SIM)S: Phenolic Compound Surrogates

83.7Phenol-d6 84.8 84.0 85.3 ----%0.513127-88-3

85.42-Chlorophenol-D4 87.1 91.1 85.0 ----%0.593951-73-6

81.52.4.6-Tribromophenol 79.6 75.0 80.8 ----%0.5118-79-6

EP075(SIM)T: PAH Surrogates

83.62-Fluorobiphenyl 104 92.6 100 ----%0.5321-60-8

94.5Anthracene-d10 92.1 92.9 98.0 ----%0.51719-06-8

89.84-Terphenyl-d14 87.4 81.9 85.6 ----%0.51718-51-0

EP080S: TPH(V)/BTEX Surrogates

1211.2-Dichloroethane-D4 126 133 130 ----%0.217060-07-0

115Toluene-D8 127 122 116 ----%0.22037-26-5

1154-Bromofluorobenzene 120 93.0 89.2 ----%0.2460-00-4
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Surrogate Control Limits

Recovery Limits (%)Sub-Matrix: SOIL

Compound CAS Number Low High

EP068S: Organochlorine Pesticide Surrogate

Dibromo-DDE 21655-73-2 49 147

EP068T: Organophosphorus Pesticide Surrogate

DEF 78-48-8 35 143

EP075(SIM)S: Phenolic Compound Surrogates

Phenol-d6 13127-88-3 63 123

2-Chlorophenol-D4 93951-73-6 66 122

2.4.6-Tribromophenol 118-79-6 40 138

EP075(SIM)T: PAH Surrogates

2-Fluorobiphenyl 321-60-8 70 122

Anthracene-d10 1719-06-8 66 128

4-Terphenyl-d14 1718-51-0 65 129

EP080S: TPH(V)/BTEX Surrogates

1.2-Dichloroethane-D4 17060-07-0 73 133

Toluene-D8 2037-26-5 74 132

4-Bromofluorobenzene 460-00-4 72 130
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QUALITY CONTROL REPORT
Work Order : ES1628327 Page : 1 of 13

:: LaboratoryClient Environmental Division SydneyGHD PTY LTD

:Contact MS EVETTE GRIFFIN :Contact Customer Services ES

:Address LEVEL 15, 133 CASTLEREAGH STREET

SYDNEY NSW, AUSTRALIA 2000

Address : 277-289 Woodpark Road Smithfield NSW Australia 2164

::Telephone ---- +61-2-8784 8555:Telephone

:Project Barrington Bridge Replacement Date Samples Received : 09-Dec-2016

:Order number ---- Date Analysis Commenced : 12-Dec-2016

:C-O-C number ---- Issue Date : 15-Dec-2016

Sampler : AMY WYNNE JONES

Site : ----

Quote number : EN/005/15

No. of samples received 42:

No. of samples analysed 24:

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

l Method Blank (MB) and Laboratory Control Spike (LCS) Report ; Recovery and Acceptance Limits

l Matrix Spike (MS) Report; Recovery and Acceptance Limits

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Celine Conceicao Senior Spectroscopist Sydney Inorganics, Smithfield, NSW

Edwandy Fadjar Organic Coordinator Sydney Inorganics, Smithfield, NSW

Edwandy Fadjar Organic Coordinator Sydney Organics, Smithfield, NSW

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis. Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society. 

LOR = Limit of reporting 

RPD = Relative Percentage Difference

#  = Indicates failed QC

Key :

Laboratory Duplicate (DUP) Report

The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges 

for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI -EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10 times LOR: 

No Limit; Result between 10 and 20 times LOR: 0% - 50%; Result > 20 times LOR: 0% - 20%.

Sub-Matrix: SOIL Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EA055: Moisture Content  (QC Lot: 688112)

EA055-103: Moisture Content (dried @ 103°C) ---- 1 % 22.8 24.1 5.48 0% - 20%Anonymous ES1628101-130

EA055-103: Moisture Content (dried @ 103°C) ---- 1 % 25.8 26.6 3.13 0% - 20%Anonymous ES1628101-146

EA055: Moisture Content  (QC Lot: 688113)

EA055-103: Moisture Content (dried @ 103°C) ---- 1 % 13.3 13.4 0.00 0% - 50%TP10_0.0-0.1 ES1628327-006

EA055-103: Moisture Content (dried @ 103°C) ---- 1 % 21.1 21.8 3.53 0% - 20%TP14_0.0-0.1 ES1628327-017

EG005T: Total Metals by ICP-AES  (QC Lot: 689848)

EG005T: Cadmium 7440-43-9 1 mg/kg <1 <1 0.00 No LimitAnonymous ES1628156-001

EG005T: Chromium 7440-47-3 2 mg/kg 35 35 0.00 0% - 50%

EG005T: Nickel 7440-02-0 2 mg/kg 18 19 0.00 No Limit

EG005T: Arsenic 7440-38-2 5 mg/kg <5 7 39.3 No Limit

EG005T: Copper 7440-50-8 5 mg/kg 53 68 25.6 0% - 50%

EG005T: Lead 7439-92-1 5 mg/kg 15 23 39.8 No Limit

EG005T: Zinc 7440-66-6 5 mg/kg 276 246 11.4 0% - 20%

EG005T: Cadmium 7440-43-9 1 mg/kg <1 <1 0.00 No LimitTP09_0.0-0.1 ES1628327-007

EG005T: Chromium 7440-47-3 2 mg/kg 18 18 0.00 No Limit

EG005T: Nickel 7440-02-0 2 mg/kg 11 11 0.00 No Limit

EG005T: Arsenic 7440-38-2 5 mg/kg <5 <5 0.00 No Limit

EG005T: Copper 7440-50-8 5 mg/kg 13 13 0.00 No Limit

EG005T: Lead 7439-92-1 5 mg/kg 11 11 0.00 No Limit

EG005T: Zinc 7440-66-6 5 mg/kg 52 52 0.00 0% - 50%

EG005T: Total Metals by ICP-AES  (QC Lot: 689850)

EG005T: Cadmium 7440-43-9 1 mg/kg <1 <1 0.00 No LimitTP04_0.0-0.1 ES1628327-019

EG005T: Chromium 7440-47-3 2 mg/kg 8 9 0.00 No Limit

EG005T: Nickel 7440-02-0 2 mg/kg 11 7 42.5 No Limit
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Sub-Matrix: SOIL Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EG005T: Total Metals by ICP-AES  (QC Lot: 689850)  - continued

EG005T: Arsenic 7440-38-2 5 mg/kg <5 7 33.7 No LimitTP04_0.0-0.1 ES1628327-019

EG005T: Copper 7440-50-8 5 mg/kg 11 9 15.8 No Limit

EG005T: Lead 7439-92-1 5 mg/kg 49 48 2.74 No Limit

EG005T: Zinc 7440-66-6 5 mg/kg 38 26 34.8 No Limit

EG005T: Cadmium 7440-43-9 1 mg/kg <1 <1 0.00 No LimitAnonymous ES1628528-005

EG005T: Chromium 7440-47-3 2 mg/kg 6 6 0.00 No Limit

EG005T: Nickel 7440-02-0 2 mg/kg 4 4 0.00 No Limit

EG005T: Arsenic 7440-38-2 5 mg/kg <5 <5 0.00 No Limit

EG005T: Copper 7440-50-8 5 mg/kg 31 34 8.35 No Limit

EG005T: Lead 7439-92-1 5 mg/kg 197 208 5.44 0% - 20%

EG005T: Zinc 7440-66-6 5 mg/kg 76 88 14.3 0% - 50%

EG035T:  Total Recoverable Mercury by FIMS  (QC Lot: 689849)

EG035T: Mercury 7439-97-6 0.1 mg/kg <0.1 <0.1 0.00 No LimitAnonymous ES1628156-001

EG035T: Mercury 7439-97-6 0.1 mg/kg <0.1 <0.1 0.00 No LimitTP09_0.0-0.1 ES1628327-007

EG035T:  Total Recoverable Mercury by FIMS  (QC Lot: 689851)

EG035T: Mercury 7439-97-6 0.1 mg/kg 0.1 <0.1 0.00 No LimitTP04_0.0-0.1 ES1628327-019

EG035T: Mercury 7439-97-6 0.1 mg/kg 0.2 0.2 0.00 No LimitAnonymous ES1628528-005

EP068A: Organochlorine Pesticides (OC)  (QC Lot: 687692)

EP068: alpha-BHC 319-84-6 0.05 mg/kg <0.05 <0.05 0.00 No LimitBH06_0.1-0.2 ES1628327-001

EP068: Hexachlorobenzene (HCB) 118-74-1 0.05 mg/kg <0.05 <0.05 0.00 No Limit

EP068: beta-BHC 319-85-7 0.05 mg/kg <0.05 <0.05 0.00 No Limit

EP068: gamma-BHC 58-89-9 0.05 mg/kg <0.05 <0.05 0.00 No Limit

EP068: delta-BHC 319-86-8 0.05 mg/kg <0.05 <0.05 0.00 No Limit

EP068: Heptachlor 76-44-8 0.05 mg/kg <0.05 <0.05 0.00 No Limit

EP068: Aldrin 309-00-2 0.05 mg/kg <0.05 <0.05 0.00 No Limit

EP068: Heptachlor epoxide 1024-57-3 0.05 mg/kg <0.05 <0.05 0.00 No Limit

EP068: trans-Chlordane 5103-74-2 0.05 mg/kg <0.05 <0.05 0.00 No Limit

EP068: alpha-Endosulfan 959-98-8 0.05 mg/kg <0.05 <0.05 0.00 No Limit

EP068: cis-Chlordane 5103-71-9 0.05 mg/kg <0.05 <0.05 0.00 No Limit

EP068: Dieldrin 60-57-1 0.05 mg/kg <0.05 <0.05 0.00 No Limit

EP068: 4.4`-DDE 72-55-9 0.05 mg/kg <0.05 <0.05 0.00 No Limit

EP068: Endrin 72-20-8 0.05 mg/kg <0.05 <0.05 0.00 No Limit

EP068: beta-Endosulfan 33213-65-9 0.05 mg/kg <0.05 <0.05 0.00 No Limit

EP068: 4.4`-DDD 72-54-8 0.05 mg/kg <0.05 <0.05 0.00 No Limit

EP068: Endrin aldehyde 7421-93-4 0.05 mg/kg <0.05 <0.05 0.00 No Limit

EP068: Endosulfan sulfate 1031-07-8 0.05 mg/kg <0.05 <0.05 0.00 No Limit

EP068: Endrin ketone 53494-70-5 0.05 mg/kg <0.05 <0.05 0.00 No Limit

EP068: 4.4`-DDT 50-29-3 0.2 mg/kg <0.2 <0.2 0.00 No Limit

EP068: Methoxychlor 72-43-5 0.2 mg/kg <0.2 <0.2 0.00 No Limit
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Sub-Matrix: SOIL Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EP075(SIM)B: Polynuclear Aromatic Hydrocarbons  (QC Lot: 687690)

EP075(SIM): Naphthalene 91-20-3 0.5 mg/kg <0.5 <0.5 0.00 No LimitTP03_0.0-0.1 ES1628327-011

EP075(SIM): Acenaphthylene 208-96-8 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Acenaphthene 83-32-9 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Fluorene 86-73-7 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Phenanthrene 85-01-8 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Anthracene 120-12-7 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Fluoranthene 206-44-0 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Pyrene 129-00-0 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Benz(a)anthracene 56-55-3 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Chrysene 218-01-9 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Benzo(b+j)fluoranthene 205-99-2 

205-82-3

0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Benzo(k)fluoranthene 207-08-9 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Benzo(a)pyrene 50-32-8 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Indeno(1.2.3.cd)pyrene 193-39-5 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Dibenz(a.h)anthracene 53-70-3 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Benzo(g.h.i)perylene 191-24-2 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Sum of polycyclic aromatic 

hydrocarbons

---- 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Benzo(a)pyrene TEQ (zero) ---- 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Naphthalene 91-20-3 0.5 mg/kg <0.5 <0.5 0.00 No LimitBH06_0.1-0.2 ES1628327-001

EP075(SIM): Acenaphthylene 208-96-8 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Acenaphthene 83-32-9 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Fluorene 86-73-7 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Phenanthrene 85-01-8 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Anthracene 120-12-7 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Fluoranthene 206-44-0 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Pyrene 129-00-0 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Benz(a)anthracene 56-55-3 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Chrysene 218-01-9 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Benzo(b+j)fluoranthene 205-99-2 

205-82-3

0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Benzo(k)fluoranthene 207-08-9 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Benzo(a)pyrene 50-32-8 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Indeno(1.2.3.cd)pyrene 193-39-5 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Dibenz(a.h)anthracene 53-70-3 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Benzo(g.h.i)perylene 191-24-2 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Sum of polycyclic aromatic 

hydrocarbons

---- 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Benzo(a)pyrene TEQ (zero) ---- 0.5 mg/kg <0.5 <0.5 0.00 No Limit
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EP075(SIM)B: Polynuclear Aromatic Hydrocarbons  (QC Lot: 689425)

EP075(SIM): Naphthalene 91-20-3 0.5 mg/kg <0.5 <0.5 0.00 No LimitTP06_0.1-0.2 ES1628327-021

EP075(SIM): Acenaphthylene 208-96-8 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Acenaphthene 83-32-9 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Fluorene 86-73-7 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Phenanthrene 85-01-8 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Anthracene 120-12-7 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Fluoranthene 206-44-0 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Pyrene 129-00-0 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Benz(a)anthracene 56-55-3 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Chrysene 218-01-9 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Benzo(b+j)fluoranthene 205-99-2 

205-82-3

0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Benzo(k)fluoranthene 207-08-9 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Benzo(a)pyrene 50-32-8 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Indeno(1.2.3.cd)pyrene 193-39-5 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Dibenz(a.h)anthracene 53-70-3 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Benzo(g.h.i)perylene 191-24-2 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Sum of polycyclic aromatic 

hydrocarbons

---- 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Benzo(a)pyrene TEQ (zero) ---- 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 687086)

EP080: C6 - C9 Fraction ---- 10 mg/kg <10 <10 0.00 No LimitBH06_0.1-0.2 ES1628327-001

EP080: C6 - C9 Fraction ---- 10 mg/kg <10 <10 0.00 No LimitTP03_0.0-0.1 ES1628327-011

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 687087)

EP080: C6 - C9 Fraction ---- 10 mg/kg <10 <10 0.00 No LimitAnonymous EB1628974-001

EP080: C6 - C9 Fraction ---- 10 mg/kg <10 <10 0.00 No LimitAnonymous EB1628974-011

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 687691)

EP071: C15 - C28 Fraction ---- 100 mg/kg <100 <100 0.00 No LimitTP03_0.0-0.1 ES1628327-011

EP071: C29 - C36 Fraction ---- 100 mg/kg <100 <100 0.00 No Limit

EP071: C10 - C14 Fraction ---- 50 mg/kg <50 <50 0.00 No Limit

EP071: C15 - C28 Fraction ---- 100 mg/kg <100 <100 0.00 No LimitBH06_0.1-0.2 ES1628327-001

EP071: C29 - C36 Fraction ---- 100 mg/kg <100 <100 0.00 No Limit

EP071: C10 - C14 Fraction ---- 50 mg/kg <50 <50 0.00 No Limit

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 689424)

EP071: C15 - C28 Fraction ---- 100 mg/kg <100 <100 0.00 No LimitTP06_0.1-0.2 ES1628327-021

EP071: C29 - C36 Fraction ---- 100 mg/kg <100 <100 0.00 No Limit

EP071: C10 - C14 Fraction ---- 50 mg/kg <50 <50 0.00 No Limit

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 687086)

EP080: C6 - C10 Fraction C6_C10 10 mg/kg <10 <10 0.00 No LimitBH06_0.1-0.2 ES1628327-001
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EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 687086)  - continued

EP080: C6 - C10 Fraction C6_C10 10 mg/kg <10 <10 0.00 No LimitTP03_0.0-0.1 ES1628327-011

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 687087)

EP080: C6 - C10 Fraction C6_C10 10 mg/kg <10 <10 0.00 No LimitAnonymous EB1628974-001

EP080: C6 - C10 Fraction C6_C10 10 mg/kg <10 <10 0.00 No LimitAnonymous EB1628974-011

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 687691)

EP071: >C16 - C34 Fraction ---- 100 mg/kg <100 <100 0.00 No LimitTP03_0.0-0.1 ES1628327-011

EP071: >C34 - C40 Fraction ---- 100 mg/kg <100 <100 0.00 No Limit

EP071: >C10 - C16 Fraction ---- 50 mg/kg <50 <50 0.00 No Limit

EP071: >C16 - C34 Fraction ---- 100 mg/kg <100 <100 0.00 No LimitBH06_0.1-0.2 ES1628327-001

EP071: >C34 - C40 Fraction ---- 100 mg/kg <100 <100 0.00 No Limit

EP071: >C10 - C16 Fraction ---- 50 mg/kg <50 <50 0.00 No Limit

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 689424)

EP071: >C16 - C34 Fraction ---- 100 mg/kg <100 <100 0.00 No LimitTP06_0.1-0.2 ES1628327-021

EP071: >C34 - C40 Fraction ---- 100 mg/kg <100 <100 0.00 No Limit

EP071: >C10 - C16 Fraction ---- 50 mg/kg <50 <50 0.00 No Limit

EP080: BTEXN  (QC Lot: 687086)

EP080: Benzene 71-43-2 0.2 mg/kg <0.2 <0.2 0.00 No LimitBH06_0.1-0.2 ES1628327-001

EP080: Toluene 108-88-3 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP080: Ethylbenzene 100-41-4 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP080: ortho-Xylene 95-47-6 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP080: Naphthalene 91-20-3 1 mg/kg <1 <1 0.00 No Limit

EP080: Benzene 71-43-2 0.2 mg/kg <0.2 <0.2 0.00 No LimitTP03_0.0-0.1 ES1628327-011

EP080: Toluene 108-88-3 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP080: Ethylbenzene 100-41-4 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP080: ortho-Xylene 95-47-6 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP080: Naphthalene 91-20-3 1 mg/kg <1 <1 0.00 No Limit

EP080: BTEXN  (QC Lot: 687087)

EP080: Benzene 71-43-2 0.2 mg/kg <0.2 <0.2 0.00 No LimitAnonymous EB1628974-001

EP080: Toluene 108-88-3 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP080: Ethylbenzene 100-41-4 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP080: ortho-Xylene 95-47-6 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP080: Naphthalene 91-20-3 1 mg/kg <1 <1 0.00 No Limit

EP080: Benzene 71-43-2 0.2 mg/kg <0.2 <0.2 0.00 No LimitAnonymous EB1628974-011
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EP080: BTEXN  (QC Lot: 687087)  - continued

EP080: Toluene 108-88-3 0.5 mg/kg <0.5 <0.5 0.00 No LimitAnonymous EB1628974-011

EP080: Ethylbenzene 100-41-4 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP080: ortho-Xylene 95-47-6 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP080: Naphthalene 91-20-3 1 mg/kg <1 <1 0.00 No Limit
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Method Blank (MB) and Laboratory Control Spike (LCS) Report

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC 

parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Spike (LCS) refers to a certified reference material, or a known interference free matrix spiked with target 

analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: SOIL Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EG005T: Total Metals by ICP-AES  (QCLot: 689848)

EG005T: Arsenic 7440-38-2 5 mg/kg <5 100.021.7 mg/kg 12686

EG005T: Cadmium 7440-43-9 1 mg/kg <1 98.34.64 mg/kg 11383

EG005T: Chromium 7440-47-3 2 mg/kg <2 11043.9 mg/kg 12876

EG005T: Copper 7440-50-8 5 mg/kg <5 97.932 mg/kg 12086

EG005T: Lead 7439-92-1 5 mg/kg <5 10740 mg/kg 11480

EG005T: Nickel 7440-02-0 2 mg/kg <2 10555 mg/kg 12387

EG005T: Zinc 7440-66-6 5 mg/kg <5 10460.8 mg/kg 12280

EG005T: Total Metals by ICP-AES  (QCLot: 689850)

EG005T: Arsenic 7440-38-2 5 mg/kg <5 10421.7 mg/kg 12686

EG005T: Cadmium 7440-43-9 1 mg/kg <1 1004.64 mg/kg 11383

EG005T: Chromium 7440-47-3 2 mg/kg <2 11243.9 mg/kg 12876

EG005T: Copper 7440-50-8 5 mg/kg <5 10132 mg/kg 12086

EG005T: Lead 7439-92-1 5 mg/kg <5 10640 mg/kg 11480

EG005T: Nickel 7440-02-0 2 mg/kg <2 10655 mg/kg 12387

EG005T: Zinc 7440-66-6 5 mg/kg <5 10660.8 mg/kg 12280

EG035T:  Total Recoverable Mercury by FIMS  (QCLot: 689849)

EG035T: Mercury 7439-97-6 0.1 mg/kg <0.1 86.32.57 mg/kg 10570

EG035T:  Total Recoverable Mercury by FIMS  (QCLot: 689851)

EG035T: Mercury 7439-97-6 0.1 mg/kg <0.1 87.82.57 mg/kg 10570

EP068A: Organochlorine Pesticides (OC)  (QCLot: 687692)

EP068: alpha-BHC 319-84-6 0.05 mg/kg <0.05 1070.5 mg/kg 11369

EP068: Hexachlorobenzene (HCB) 118-74-1 0.05 mg/kg <0.05 99.30.5 mg/kg 11765

EP068: beta-BHC 319-85-7 0.05 mg/kg <0.05 1030.5 mg/kg 11967

EP068: gamma-BHC 58-89-9 0.05 mg/kg <0.05 1030.5 mg/kg 11668

EP068: delta-BHC 319-86-8 0.05 mg/kg <0.05 96.30.5 mg/kg 11765

EP068: Heptachlor 76-44-8 0.05 mg/kg <0.05 95.10.5 mg/kg 11567

EP068: Aldrin 309-00-2 0.05 mg/kg <0.05 89.50.5 mg/kg 11569

EP068: Heptachlor epoxide 1024-57-3 0.05 mg/kg <0.05 92.80.5 mg/kg 11862

EP068: trans-Chlordane 5103-74-2 0.05 mg/kg <0.05 91.20.5 mg/kg 11763

EP068: alpha-Endosulfan 959-98-8 0.05 mg/kg <0.05 90.90.5 mg/kg 11666

EP068: cis-Chlordane 5103-71-9 0.05 mg/kg <0.05 90.20.5 mg/kg 11664

EP068: Dieldrin 60-57-1 0.05 mg/kg <0.05 85.90.5 mg/kg 11666

EP068: 4.4`-DDE 72-55-9 0.05 mg/kg <0.05 96.00.5 mg/kg 11567

EP068: Endrin 72-20-8 0.05 mg/kg <0.05 82.20.5 mg/kg 12367
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Sub-Matrix: SOIL Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EP068A: Organochlorine Pesticides (OC)  (QCLot: 687692)  - continued

EP068: beta-Endosulfan 33213-65-9 0.05 mg/kg <0.05 90.90.5 mg/kg 11569

EP068: 4.4`-DDD 72-54-8 0.05 mg/kg <0.05 95.20.5 mg/kg 12169

EP068: Endrin aldehyde 7421-93-4 0.05 mg/kg <0.05 86.80.5 mg/kg 12056

EP068: Endosulfan sulfate 1031-07-8 0.05 mg/kg <0.05 90.00.5 mg/kg 12462

EP068: 4.4`-DDT 50-29-3 0.2 mg/kg <0.2 96.60.5 mg/kg 12066

EP068: Endrin ketone 53494-70-5 0.05 mg/kg <0.05 93.60.5 mg/kg 12264

EP068: Methoxychlor 72-43-5 0.2 mg/kg <0.2 99.10.5 mg/kg 13054

EP075(SIM)B: Polynuclear Aromatic Hydrocarbons  (QCLot: 687690)

EP075(SIM): Naphthalene 91-20-3 0.5 mg/kg <0.5 1106 mg/kg 12577

EP075(SIM): Acenaphthylene 208-96-8 0.5 mg/kg <0.5 1076 mg/kg 12472

EP075(SIM): Acenaphthene 83-32-9 0.5 mg/kg <0.5 1086 mg/kg 12773

EP075(SIM): Fluorene 86-73-7 0.5 mg/kg <0.5 1046 mg/kg 12672

EP075(SIM): Phenanthrene 85-01-8 0.5 mg/kg <0.5 1046 mg/kg 12775

EP075(SIM): Anthracene 120-12-7 0.5 mg/kg <0.5 1026 mg/kg 12777

EP075(SIM): Fluoranthene 206-44-0 0.5 mg/kg <0.5 1056 mg/kg 12773

EP075(SIM): Pyrene 129-00-0 0.5 mg/kg <0.5 1066 mg/kg 12874

EP075(SIM): Benz(a)anthracene 56-55-3 0.5 mg/kg <0.5 96.16 mg/kg 12369

EP075(SIM): Chrysene 218-01-9 0.5 mg/kg <0.5 1086 mg/kg 12775

EP075(SIM): Benzo(b+j)fluoranthene 205-99-2 

205-82-3

0.5 mg/kg <0.5 96.66 mg/kg 11668

EP075(SIM): Benzo(k)fluoranthene 207-08-9 0.5 mg/kg <0.5 1066 mg/kg 12674

EP075(SIM): Benzo(a)pyrene 50-32-8 0.5 mg/kg <0.5 1046 mg/kg 12670

EP075(SIM): Indeno(1.2.3.cd)pyrene 193-39-5 0.5 mg/kg <0.5 96.96 mg/kg 12161

EP075(SIM): Dibenz(a.h)anthracene 53-70-3 0.5 mg/kg <0.5 98.26 mg/kg 11862

EP075(SIM): Benzo(g.h.i)perylene 191-24-2 0.5 mg/kg <0.5 97.16 mg/kg 12163

EP075(SIM)B: Polynuclear Aromatic Hydrocarbons  (QCLot: 689425)

EP075(SIM): Naphthalene 91-20-3 0.5 mg/kg <0.5 90.06 mg/kg 12577

EP075(SIM): Acenaphthylene 208-96-8 0.5 mg/kg <0.5 95.56 mg/kg 12472

EP075(SIM): Acenaphthene 83-32-9 0.5 mg/kg <0.5 93.86 mg/kg 12773

EP075(SIM): Fluorene 86-73-7 0.5 mg/kg <0.5 98.46 mg/kg 12672

EP075(SIM): Phenanthrene 85-01-8 0.5 mg/kg <0.5 97.66 mg/kg 12775

EP075(SIM): Anthracene 120-12-7 0.5 mg/kg <0.5 96.96 mg/kg 12777

EP075(SIM): Fluoranthene 206-44-0 0.5 mg/kg <0.5 95.16 mg/kg 12773

EP075(SIM): Pyrene 129-00-0 0.5 mg/kg <0.5 97.86 mg/kg 12874

EP075(SIM): Benz(a)anthracene 56-55-3 0.5 mg/kg <0.5 92.16 mg/kg 12369

EP075(SIM): Chrysene 218-01-9 0.5 mg/kg <0.5 92.76 mg/kg 12775

EP075(SIM): Benzo(b+j)fluoranthene 205-99-2 

205-82-3

0.5 mg/kg <0.5 94.36 mg/kg 11668

EP075(SIM): Benzo(k)fluoranthene 207-08-9 0.5 mg/kg <0.5 93.06 mg/kg 12674
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Laboratory Control Spike (LCS) Report
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EP075(SIM)B: Polynuclear Aromatic Hydrocarbons  (QCLot: 689425)  - continued

EP075(SIM): Benzo(a)pyrene 50-32-8 0.5 mg/kg <0.5 94.46 mg/kg 12670

EP075(SIM): Indeno(1.2.3.cd)pyrene 193-39-5 0.5 mg/kg <0.5 93.16 mg/kg 12161

EP075(SIM): Dibenz(a.h)anthracene 53-70-3 0.5 mg/kg <0.5 89.76 mg/kg 11862

EP075(SIM): Benzo(g.h.i)perylene 191-24-2 0.5 mg/kg <0.5 97.26 mg/kg 12163

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 687086)

EP080: C6 - C9 Fraction ---- 10 mg/kg <10 10526 mg/kg 12868

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 687087)

EP080: C6 - C9 Fraction ---- 10 mg/kg <10 91.526 mg/kg 12868

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 687691)

EP071: C10 - C14 Fraction ---- 50 mg/kg <50 102200 mg/kg 12975

EP071: C15 - C28 Fraction ---- 100 mg/kg <100 102300 mg/kg 13177

EP071: C29 - C36 Fraction ---- 100 mg/kg <100 96.7200 mg/kg 12971

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 689424)

EP071: C10 - C14 Fraction ---- 50 mg/kg <50 97.9200 mg/kg 12975

EP071: C15 - C28 Fraction ---- 100 mg/kg <100 104300 mg/kg 13177

EP071: C29 - C36 Fraction ---- 100 mg/kg <100 97.5200 mg/kg 12971

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 687086)

EP080: C6 - C10 Fraction C6_C10 10 mg/kg <10 10731 mg/kg 12868

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 687087)

EP080: C6 - C10 Fraction C6_C10 10 mg/kg <10 85.831 mg/kg 12868

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 687691)

EP071: >C10 - C16 Fraction ---- 50 mg/kg <50 104250 mg/kg 12577

EP071: >C16 - C34 Fraction ---- 100 mg/kg <100 105350 mg/kg 13874

EP071: >C34 - C40 Fraction ---- 100 mg/kg <100 98.8150 mg/kg 13163

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 689424)

EP071: >C10 - C16 Fraction ---- 50 mg/kg <50 102250 mg/kg 12577

EP071: >C16 - C34 Fraction ---- 100 mg/kg <100 110350 mg/kg 13874

EP071: >C34 - C40 Fraction ---- 100 mg/kg <100 100150 mg/kg 13163

EP080: BTEXN  (QCLot: 687086)

EP080: Benzene 71-43-2 0.2 mg/kg <0.2 95.91 mg/kg 11662

EP080: Toluene 108-88-3 0.5 mg/kg <0.5 98.31 mg/kg 12167

EP080: Ethylbenzene 100-41-4 0.5 mg/kg <0.5 94.21 mg/kg 11765

EP080: meta- & para-Xylene 108-38-3 

106-42-3

0.5 mg/kg <0.5 91.42 mg/kg 11866

EP080: ortho-Xylene 95-47-6 0.5 mg/kg <0.5 96.31 mg/kg 12068

EP080: Naphthalene 91-20-3 1 mg/kg <1 1151 mg/kg 11963

EP080: BTEXN  (QCLot: 687087)
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Sub-Matrix: SOIL Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EP080: BTEXN  (QCLot: 687087)  - continued

EP080: Benzene 71-43-2 0.2 mg/kg <0.2 1011 mg/kg 11662

EP080: Toluene 108-88-3 0.5 mg/kg <0.5 1021 mg/kg 12167

EP080: Ethylbenzene 100-41-4 0.5 mg/kg <0.5 96.21 mg/kg 11765

EP080: meta- & para-Xylene 108-38-3 

106-42-3

0.5 mg/kg <0.5 98.72 mg/kg 11866

EP080: ortho-Xylene 95-47-6 0.5 mg/kg <0.5 97.41 mg/kg 12068

EP080: Naphthalene 91-20-3 1 mg/kg <1 95.81 mg/kg 11963

Matrix Spike (MS) Report
The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on 

analyte recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

Sub-Matrix: SOIL Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EG005T: Total Metals by ICP-AES  (QCLot: 689848)

Anonymous ES1627108-002 7440-38-2EG005T: Arsenic 10150 mg/kg 13070

7440-43-9EG005T: Cadmium 10250 mg/kg 13070

7440-47-3EG005T: Chromium 11550 mg/kg 13070

7440-50-8EG005T: Copper 101250 mg/kg 13070

7439-92-1EG005T: Lead 110250 mg/kg 13070

7440-02-0EG005T: Nickel 10250 mg/kg 13070

7440-66-6EG005T: Zinc 103250 mg/kg 13070

EG005T: Total Metals by ICP-AES  (QCLot: 689850)

TP14_0.0-0.1 ES1628327-017 7440-38-2EG005T: Arsenic 95.750 mg/kg 13070

7440-43-9EG005T: Cadmium 10250 mg/kg 13070

7440-47-3EG005T: Chromium 11550 mg/kg 13070

7440-50-8EG005T: Copper 106250 mg/kg 13070

7439-92-1EG005T: Lead 108250 mg/kg 13070

7440-02-0EG005T: Nickel 10050 mg/kg 13070

7440-66-6EG005T: Zinc 101250 mg/kg 13070

EG035T:  Total Recoverable Mercury by FIMS  (QCLot: 689849)

Anonymous ES1628156-001 7439-97-6EG035T: Mercury 1005 mg/kg 13070

EG035T:  Total Recoverable Mercury by FIMS  (QCLot: 689851)

TP04_0.0-0.1 ES1628327-019 7439-97-6EG035T: Mercury 97.55 mg/kg 13070

EP068A: Organochlorine Pesticides (OC)  (QCLot: 687692)

BH06_0.1-0.2 ES1628327-001 58-89-9EP068: gamma-BHC 95.10.5 mg/kg 13070

76-44-8EP068: Heptachlor 78.90.5 mg/kg 13070
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Sub-Matrix: SOIL Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EP068A: Organochlorine Pesticides (OC)  (QCLot: 687692)  - continued

BH06_0.1-0.2 ES1628327-001 309-00-2EP068: Aldrin 85.90.5 mg/kg 13070

60-57-1EP068: Dieldrin 87.60.5 mg/kg 13070

72-20-8EP068: Endrin 84.12 mg/kg 13070

50-29-3EP068: 4.4`-DDT 90.02 mg/kg 13070

EP075(SIM)B: Polynuclear Aromatic Hydrocarbons  (QCLot: 687690)

BH06_0.1-0.2 ES1628327-001 83-32-9EP075(SIM): Acenaphthene 10110 mg/kg 13070

129-00-0EP075(SIM): Pyrene 11010 mg/kg 13070

EP075(SIM)B: Polynuclear Aromatic Hydrocarbons  (QCLot: 689425)

TP06_0.1-0.2 ES1628327-021 83-32-9EP075(SIM): Acenaphthene 97.410 mg/kg 13070

129-00-0EP075(SIM): Pyrene 96.110 mg/kg 13070

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 687086)

BH06_0.1-0.2 ES1628327-001 ----EP080: C6 - C9 Fraction 86.432.5 mg/kg 13070

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 687087)

Anonymous EB1628974-001 ----EP080: C6 - C9 Fraction 10932.5 mg/kg 13070

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 687691)

BH06_0.1-0.2 ES1628327-001 ----EP071: C10 - C14 Fraction 80.9523 mg/kg 13773

----EP071: C15 - C28 Fraction 1002319 mg/kg 13153

----EP071: C29 - C36 Fraction 1191714 mg/kg 13252

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 689424)

TP06_0.1-0.2 ES1628327-021 ----EP071: C10 - C14 Fraction 77.5523 mg/kg 13773

----EP071: C15 - C28 Fraction 91.52319 mg/kg 13153

----EP071: C29 - C36 Fraction 1011714 mg/kg 13252

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 687086)

BH06_0.1-0.2 ES1628327-001 C6_C10EP080: C6 - C10 Fraction 92.337.5 mg/kg 13070

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 687087)

Anonymous EB1628974-001 C6_C10EP080: C6 - C10 Fraction 10337.5 mg/kg 13070

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 687691)

BH06_0.1-0.2 ES1628327-001 ----EP071: >C10 - C16 Fraction 96.0860 mg/kg 13773

----EP071: >C16 - C34 Fraction 1063223 mg/kg 13153

----EP071: >C34 - C40 Fraction 1081058 mg/kg 13252

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 689424)

TP06_0.1-0.2 ES1628327-021 ----EP071: >C10 - C16 Fraction 79.6860 mg/kg 13773

----EP071: >C16 - C34 Fraction 98.43223 mg/kg 13153

----EP071: >C34 - C40 Fraction 91.51058 mg/kg 13252

EP080: BTEXN  (QCLot: 687086)
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Sub-Matrix: SOIL Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EP080: BTEXN  (QCLot: 687086)  - continued

BH06_0.1-0.2 ES1628327-001 71-43-2EP080: Benzene 82.52.5 mg/kg 13070

108-88-3EP080: Toluene 90.02.5 mg/kg 13070

100-41-4EP080: Ethylbenzene 87.32.5 mg/kg 13070

108-38-3 

106-42-3

EP080: meta- & para-Xylene 87.72.5 mg/kg 13070

95-47-6EP080: ortho-Xylene 87.32.5 mg/kg 13070

91-20-3EP080: Naphthalene 87.32.5 mg/kg 13070

EP080: BTEXN  (QCLot: 687087)

Anonymous EB1628974-001 71-43-2EP080: Benzene 1082.5 mg/kg 13070

108-88-3EP080: Toluene 1102.5 mg/kg 13070

100-41-4EP080: Ethylbenzene 1132.5 mg/kg 13070

108-38-3 

106-42-3

EP080: meta- & para-Xylene 1082.5 mg/kg 13070

95-47-6EP080: ortho-Xylene 1092.5 mg/kg 13070

91-20-3EP080: Naphthalene 1112.5 mg/kg 13070
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Environmental

QA/QC Compliance Assessment to assist with Quality Review
Work Order : ES1628327 Page : 1 of 10

:: LaboratoryClient Environmental Division SydneyGHD PTY LTD

:Contact MS EVETTE GRIFFIN Telephone : +61-2-8784 8555

:Project Barrington Bridge Replacement Date Samples Received : 09-Dec-2016

Site : ---- Issue Date : 15-Dec-2016

AMY WYNNE JONES:Sampler No. of samples received : 42

:Order number ---- No. of samples analysed : 24

This report is automatically generated by the ALS LIMS through interpretation of the ALS Quality Control Report and several Quality Assurance parameters measured by ALS. This automated 

reporting highlights any non-conformances, facilitates faster and more accurate data validation and is designed to assist internal expert and external Auditor review. Many components of this 

report contribute to the overall DQO assessment and reporting for guideline compliance. 

 

Brief method summaries and references are also provided to assist in traceability.

Summary of Outliers

Outliers : Quality Control Samples

This report highlights outliers flagged in the Quality Control (QC) Report.

l NO Method Blank value outliers occur.

l NO Duplicate outliers occur.

l NO Laboratory Control outliers occur.

l NO Matrix Spike outliers occur.

l For all regular sample matrices, NO  surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance

l Analysis Holding Time Outliers exist - please see following pages for full details.

Outliers : Frequency of Quality Control Samples

l Quality Control Sample Frequency Outliers exist - please see following pages for full details.

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Outliers : Analysis Holding Time Compliance

Matrix: SOIL

AnalysisExtraction / Preparation

Date analysedDate extractedContainer / Client Sample ID(s) Days 

overdue

Days 

overdue

Due for extraction Due for analysis

Method

EA055: Moisture Content

Soil Glass Jar - Unpreserved

30-Nov-2016----BH06_0.1-0.2 12-Dec-2016---- ---- 12

Soil Glass Jar - Unpreserved

01-Dec-2016----BH07_0.1-0.2 12-Dec-2016---- ---- 11

Soil Glass Jar - Unpreserved

09-Dec-2016----BH3 0.1-0.2 12-Dec-2016---- ---- 3

EP068A: Organochlorine Pesticides (OC)

Soil Glass Jar - Unpreserved

----30-Nov-2016BH06_0.1-0.2 ----12-Dec-2016 12 ----

EP075(SIM)B: Polynuclear Aromatic Hydrocarbons

Soil Glass Jar - Unpreserved

----30-Nov-2016BH06_0.1-0.2 ----12-Dec-2016 12 ----

Soil Glass Jar - Unpreserved

----01-Dec-2016BH07_0.1-0.2 ----12-Dec-2016 11 ----

Soil Glass Jar - Unpreserved

----09-Dec-2016BH3 0.1-0.2 ----12-Dec-2016 3 ----

EP080/071: Total Petroleum Hydrocarbons

Soil Glass Jar - Unpreserved

30-Nov-201630-Nov-2016BH06_0.1-0.2 13-Dec-201612-Dec-2016 12 13

Soil Glass Jar - Unpreserved

01-Dec-201601-Dec-2016BH07_0.1-0.2 13-Dec-201612-Dec-2016 11 12

Soil Glass Jar - Unpreserved

09-Dec-201609-Dec-2016BH3 0.1-0.2 13-Dec-201612-Dec-2016 3 4

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

Soil Glass Jar - Unpreserved

30-Nov-201630-Nov-2016BH06_0.1-0.2 13-Dec-201612-Dec-2016 12 13

Soil Glass Jar - Unpreserved

01-Dec-201601-Dec-2016BH07_0.1-0.2 13-Dec-201612-Dec-2016 11 12

Soil Glass Jar - Unpreserved

09-Dec-201609-Dec-2016BH3 0.1-0.2 13-Dec-201612-Dec-2016 3 4

EP080: BTEXN

Soil Glass Jar - Unpreserved

30-Nov-201630-Nov-2016BH06_0.1-0.2 13-Dec-201612-Dec-2016 12 13

Soil Glass Jar - Unpreserved

01-Dec-201601-Dec-2016BH07_0.1-0.2 13-Dec-201612-Dec-2016 11 12

Soil Glass Jar - Unpreserved

09-Dec-201609-Dec-2016BH3 0.1-0.2 13-Dec-201612-Dec-2016 3 4

Outliers : Frequency of Quality Control Samples
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Matrix: SOIL

Quality Control SpecificationQuality Control Sample Type

Method ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC StandardMoisture Content  9.76  10.004 41

Analysis Holding Time Compliance

Holding times for VOC in soils vary according to analytes of interest.  Vinyl Chloride and Styrene holding time is 7 days; others 14 days.  A recorded breach does not guarantee a breach for all VOC analytes and 

should be verified in case the reported breach is a false positive or Vinyl Chloride and Styrene are not key analytes of interest/concern.

Holding time for leachate methods (e.g. TCLP) vary according to the analytes reported.  Assessment compares the leach date with the shortest analyte holding time for the equivalent soil method. These are: organics 

14 days, mercury 28 days & other metals 180 days.  A recorded breach does not guarantee a breach for all non-volatile parameters.

If samples are identified below as having been analysed or extracted outside of recommended holding times, this should be taken into consideration when interpreting results.

This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times (referencing USEPA SW 846, APHA, AS and NEPM) based on the sample container 

provided.  Dates reported represent first date of extraction or analysis and preclude subsequent dilutions and reruns. A listing of breaches (if any) is provided herein.

Matrix: SOIL Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EA055: Moisture Content

Soil Glass Jar - Unpreserved (EA055-103)

TP10_0.0-0.1, TP09_0.0-0.1,

TP08_0.0-0.1, TP01_0.0-0.1,

TP02_0.0-0.1, TP03_0.0-0.1

15-Dec-2016---- 12-Dec-2016----01-Dec-2016 ---- ü

Soil Glass Jar - Unpreserved (EA055-103)

TP15_0.0-0.1, TP15_0.4-0.5,

TP13_0.0-0.1, TP11_0.0-0.1,

TP11_0.3-0.4, TP14_0.0-0.1,

TP12_0.0-0.1, TP04_0.0-0.1,

TP07_0.0-0.1, TP06_0.1-0.2,

TP05_0.0-0.1, QA01,

QA02

16-Dec-2016---- 12-Dec-2016----02-Dec-2016 ---- ü

Soil Glass Jar - Unpreserved (EA055-103)

BH06_0.1-0.2 30-Nov-2016---- 12-Dec-2016----16-Nov-2016 ---- û
Soil Glass Jar - Unpreserved (EA055-103)

BH07_0.1-0.2 01-Dec-2016---- 12-Dec-2016----17-Nov-2016 ---- û
Soil Glass Jar - Unpreserved (EA055-103)

BH3 0.1-0.2 09-Dec-2016---- 12-Dec-2016----25-Nov-2016 ---- û
Soil Glass Jar - Unpreserved (EA055-103)

BH2 0.1-0.2 13-Dec-2016---- 12-Dec-2016----29-Nov-2016 ---- ü
Soil Glass Jar - Unpreserved (EA055-103)

BH1 0.1-0.2 14-Dec-2016---- 12-Dec-2016----30-Nov-2016 ---- ü
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Matrix: SOIL Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EG005T: Total Metals by ICP-AES

Soil Glass Jar - Unpreserved (EG005T)

TP10_0.0-0.1, TP09_0.0-0.1,

TP08_0.0-0.1, TP01_0.0-0.1,

TP02_0.0-0.1, TP03_0.0-0.1

30-May-201730-May-2017 14-Dec-201613-Dec-201601-Dec-2016 ü ü

Soil Glass Jar - Unpreserved (EG005T)

TP15_0.4-0.5, TP13_0.0-0.1,

TP11_0.3-0.4, TP14_0.0-0.1,

TP12_0.0-0.1, TP04_0.0-0.1,

TP07_0.0-0.1, TP06_0.1-0.2,

TP05_0.0-0.1, QA01,

QA02

31-May-201731-May-2017 14-Dec-201613-Dec-201602-Dec-2016 ü ü

Soil Glass Jar - Unpreserved (EG005T)

BH06_0.1-0.2 15-May-201715-May-2017 14-Dec-201613-Dec-201616-Nov-2016 ü ü
Soil Glass Jar - Unpreserved (EG005T)

BH07_0.1-0.2 16-May-201716-May-2017 14-Dec-201613-Dec-201617-Nov-2016 ü ü
Soil Glass Jar - Unpreserved (EG005T)

BH3 0.1-0.2 24-May-201724-May-2017 14-Dec-201613-Dec-201625-Nov-2016 ü ü
Soil Glass Jar - Unpreserved (EG005T)

BH2 0.1-0.2 28-May-201728-May-2017 14-Dec-201613-Dec-201629-Nov-2016 ü ü
Soil Glass Jar - Unpreserved (EG005T)

BH1 0.1-0.2 29-May-201729-May-2017 14-Dec-201613-Dec-201630-Nov-2016 ü ü
EG035T:  Total Recoverable Mercury by FIMS

Soil Glass Jar - Unpreserved (EG035T)

TP10_0.0-0.1, TP09_0.0-0.1,

TP08_0.0-0.1, TP01_0.0-0.1,

TP02_0.0-0.1, TP03_0.0-0.1

29-Dec-201629-Dec-2016 14-Dec-201613-Dec-201601-Dec-2016 ü ü

Soil Glass Jar - Unpreserved (EG035T)

TP15_0.4-0.5, TP13_0.0-0.1,

TP11_0.3-0.4, TP14_0.0-0.1,

TP12_0.0-0.1, TP04_0.0-0.1,

TP07_0.0-0.1, TP06_0.1-0.2,

TP05_0.0-0.1, QA01,

QA02

30-Dec-201630-Dec-2016 14-Dec-201613-Dec-201602-Dec-2016 ü ü

Soil Glass Jar - Unpreserved (EG035T)

BH06_0.1-0.2 14-Dec-201614-Dec-2016 14-Dec-201613-Dec-201616-Nov-2016 ü ü
Soil Glass Jar - Unpreserved (EG035T)

BH07_0.1-0.2 15-Dec-201615-Dec-2016 14-Dec-201613-Dec-201617-Nov-2016 ü ü
Soil Glass Jar - Unpreserved (EG035T)

BH3 0.1-0.2 23-Dec-201623-Dec-2016 14-Dec-201613-Dec-201625-Nov-2016 ü ü
Soil Glass Jar - Unpreserved (EG035T)

BH2 0.1-0.2 27-Dec-201627-Dec-2016 14-Dec-201613-Dec-201629-Nov-2016 ü ü
Soil Glass Jar - Unpreserved (EG035T)

BH1 0.1-0.2 28-Dec-201628-Dec-2016 14-Dec-201613-Dec-201630-Nov-2016 ü ü
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Matrix: SOIL Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EP068A: Organochlorine Pesticides (OC)

Soil Glass Jar - Unpreserved (EP068)

TP09_0.0-0.1, TP01_0.0-0.1,

TP02_0.0-0.1, TP03_0.0-0.1

21-Jan-201715-Dec-2016 13-Dec-201612-Dec-201601-Dec-2016 ü ü

Soil Glass Jar - Unpreserved (EP068)

TP15_0.0-0.1, TP13_0.0-0.1,

TP11_0.0-0.1, TP04_0.0-0.1

21-Jan-201716-Dec-2016 13-Dec-201612-Dec-201602-Dec-2016 ü ü

Soil Glass Jar - Unpreserved (EP068)

BH06_0.1-0.2 21-Jan-201730-Nov-2016 13-Dec-201612-Dec-201616-Nov-2016 û ü
Soil Glass Jar - Unpreserved (EP068)

BH2 0.1-0.2 21-Jan-201713-Dec-2016 13-Dec-201612-Dec-201629-Nov-2016 ü ü
EP075(SIM)B: Polynuclear Aromatic Hydrocarbons

Soil Glass Jar - Unpreserved (EP075(SIM))

TP10_0.0-0.1, TP09_0.0-0.1,

TP08_0.0-0.1, TP01_0.0-0.1,

TP02_0.0-0.1, TP03_0.0-0.1

21-Jan-201715-Dec-2016 13-Dec-201612-Dec-201601-Dec-2016 ü ü

Soil Glass Jar - Unpreserved (EP075(SIM))

TP15_0.4-0.5, TP13_0.0-0.1,

TP11_0.3-0.4, TP14_0.0-0.1,

TP12_0.0-0.1, TP04_0.0-0.1,

TP07_0.0-0.1

21-Jan-201716-Dec-2016 13-Dec-201612-Dec-201602-Dec-2016 ü ü

Soil Glass Jar - Unpreserved (EP075(SIM))

TP06_0.1-0.2, TP05_0.0-0.1,

QA01, QA02

22-Jan-201716-Dec-2016 14-Dec-201613-Dec-201602-Dec-2016 ü ü

Soil Glass Jar - Unpreserved (EP075(SIM))

BH06_0.1-0.2 21-Jan-201730-Nov-2016 13-Dec-201612-Dec-201616-Nov-2016 û ü
Soil Glass Jar - Unpreserved (EP075(SIM))

BH07_0.1-0.2 21-Jan-201701-Dec-2016 13-Dec-201612-Dec-201617-Nov-2016 û ü
Soil Glass Jar - Unpreserved (EP075(SIM))

BH3 0.1-0.2 21-Jan-201709-Dec-2016 13-Dec-201612-Dec-201625-Nov-2016 û ü
Soil Glass Jar - Unpreserved (EP075(SIM))

BH2 0.1-0.2 21-Jan-201713-Dec-2016 13-Dec-201612-Dec-201629-Nov-2016 ü ü
Soil Glass Jar - Unpreserved (EP075(SIM))

BH1 0.1-0.2 21-Jan-201714-Dec-2016 13-Dec-201612-Dec-201630-Nov-2016 ü ü
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Matrix: SOIL Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EP080/071: Total Petroleum Hydrocarbons

Soil Glass Jar - Unpreserved (EP080)

TP10_0.0-0.1, TP09_0.0-0.1,

TP08_0.0-0.1, TP01_0.0-0.1,

TP02_0.0-0.1, TP03_0.0-0.1

15-Dec-201615-Dec-2016 13-Dec-201612-Dec-201601-Dec-2016 ü ü

Soil Glass Jar - Unpreserved (EP080)

TP15_0.4-0.5, TP13_0.0-0.1,

TP11_0.3-0.4, TP14_0.0-0.1,

TP12_0.0-0.1, TP04_0.0-0.1,

TP07_0.0-0.1, TP06_0.1-0.2,

TP05_0.0-0.1

16-Dec-201616-Dec-2016 13-Dec-201612-Dec-201602-Dec-2016 ü ü

Soil Glass Jar - Unpreserved (EP080)

QA01, QA02 16-Dec-201616-Dec-2016 14-Dec-201612-Dec-201602-Dec-2016 ü ü
Soil Glass Jar - Unpreserved (EP071)

TP06_0.1-0.2, TP05_0.0-0.1,

QA01, QA02

22-Jan-201716-Dec-2016 14-Dec-201613-Dec-201602-Dec-2016 ü ü

Soil Glass Jar - Unpreserved (EP071)

BH06_0.1-0.2 21-Jan-201730-Nov-2016 13-Dec-201612-Dec-201616-Nov-2016 û ü
Soil Glass Jar - Unpreserved (EP080)

BH06_0.1-0.2 30-Nov-201630-Nov-2016 13-Dec-201612-Dec-201616-Nov-2016 û û
Soil Glass Jar - Unpreserved (EP071)

BH07_0.1-0.2 21-Jan-201701-Dec-2016 13-Dec-201612-Dec-201617-Nov-2016 û ü
Soil Glass Jar - Unpreserved (EP080)

BH07_0.1-0.2 01-Dec-201601-Dec-2016 13-Dec-201612-Dec-201617-Nov-2016 û û
Soil Glass Jar - Unpreserved (EP071)

BH3 0.1-0.2 21-Jan-201709-Dec-2016 13-Dec-201612-Dec-201625-Nov-2016 û ü
Soil Glass Jar - Unpreserved (EP080)

BH3 0.1-0.2 09-Dec-201609-Dec-2016 13-Dec-201612-Dec-201625-Nov-2016 û û
Soil Glass Jar - Unpreserved (EP080)

BH2 0.1-0.2 13-Dec-201613-Dec-2016 13-Dec-201612-Dec-201629-Nov-2016 ü ü
Soil Glass Jar - Unpreserved (EP080)

BH1 0.1-0.2 14-Dec-201614-Dec-2016 13-Dec-201612-Dec-201630-Nov-2016 ü ü
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Matrix: SOIL Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

Soil Glass Jar - Unpreserved (EP080)

TP10_0.0-0.1, TP09_0.0-0.1,

TP08_0.0-0.1, TP01_0.0-0.1,

TP02_0.0-0.1, TP03_0.0-0.1

15-Dec-201615-Dec-2016 13-Dec-201612-Dec-201601-Dec-2016 ü ü

Soil Glass Jar - Unpreserved (EP080)

TP15_0.4-0.5, TP13_0.0-0.1,

TP11_0.3-0.4, TP14_0.0-0.1,

TP12_0.0-0.1, TP04_0.0-0.1,

TP07_0.0-0.1, TP06_0.1-0.2,

TP05_0.0-0.1

16-Dec-201616-Dec-2016 13-Dec-201612-Dec-201602-Dec-2016 ü ü

Soil Glass Jar - Unpreserved (EP080)

QA01, QA02 16-Dec-201616-Dec-2016 14-Dec-201612-Dec-201602-Dec-2016 ü ü
Soil Glass Jar - Unpreserved (EP071)

TP06_0.1-0.2, TP05_0.0-0.1,

QA01, QA02

22-Jan-201716-Dec-2016 14-Dec-201613-Dec-201602-Dec-2016 ü ü

Soil Glass Jar - Unpreserved (EP071)

BH06_0.1-0.2 21-Jan-201730-Nov-2016 13-Dec-201612-Dec-201616-Nov-2016 û ü
Soil Glass Jar - Unpreserved (EP080)

BH06_0.1-0.2 30-Nov-201630-Nov-2016 13-Dec-201612-Dec-201616-Nov-2016 û û
Soil Glass Jar - Unpreserved (EP071)

BH07_0.1-0.2 21-Jan-201701-Dec-2016 13-Dec-201612-Dec-201617-Nov-2016 û ü
Soil Glass Jar - Unpreserved (EP080)

BH07_0.1-0.2 01-Dec-201601-Dec-2016 13-Dec-201612-Dec-201617-Nov-2016 û û
Soil Glass Jar - Unpreserved (EP071)

BH3 0.1-0.2 21-Jan-201709-Dec-2016 13-Dec-201612-Dec-201625-Nov-2016 û ü
Soil Glass Jar - Unpreserved (EP080)

BH3 0.1-0.2 09-Dec-201609-Dec-2016 13-Dec-201612-Dec-201625-Nov-2016 û û
Soil Glass Jar - Unpreserved (EP080)

BH2 0.1-0.2 13-Dec-201613-Dec-2016 13-Dec-201612-Dec-201629-Nov-2016 ü ü
Soil Glass Jar - Unpreserved (EP080)

BH1 0.1-0.2 14-Dec-201614-Dec-2016 13-Dec-201612-Dec-201630-Nov-2016 ü ü
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Matrix: SOIL Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EP080: BTEXN

Soil Glass Jar - Unpreserved (EP080)

TP10_0.0-0.1, TP09_0.0-0.1,

TP08_0.0-0.1, TP01_0.0-0.1,

TP02_0.0-0.1, TP03_0.0-0.1

15-Dec-201615-Dec-2016 13-Dec-201612-Dec-201601-Dec-2016 ü ü

Soil Glass Jar - Unpreserved (EP080)

TP15_0.4-0.5, TP13_0.0-0.1,

TP11_0.3-0.4, TP14_0.0-0.1,

TP12_0.0-0.1, TP04_0.0-0.1,

TP07_0.0-0.1, TP06_0.1-0.2,

TP05_0.0-0.1

16-Dec-201616-Dec-2016 13-Dec-201612-Dec-201602-Dec-2016 ü ü

Soil Glass Jar - Unpreserved (EP080)

QA01, QA02 16-Dec-201616-Dec-2016 14-Dec-201612-Dec-201602-Dec-2016 ü ü
Soil Glass Jar - Unpreserved (EP080)

BH06_0.1-0.2 30-Nov-201630-Nov-2016 13-Dec-201612-Dec-201616-Nov-2016 û û
Soil Glass Jar - Unpreserved (EP080)

BH07_0.1-0.2 01-Dec-201601-Dec-2016 13-Dec-201612-Dec-201617-Nov-2016 û û
Soil Glass Jar - Unpreserved (EP080)

BH3 0.1-0.2 09-Dec-201609-Dec-2016 13-Dec-201612-Dec-201625-Nov-2016 û û
Soil Glass Jar - Unpreserved (EP080)

BH2 0.1-0.2 13-Dec-201613-Dec-2016 13-Dec-201612-Dec-201629-Nov-2016 ü ü
Soil Glass Jar - Unpreserved (EP080)

BH1 0.1-0.2 14-Dec-201614-Dec-2016 13-Dec-201612-Dec-201630-Nov-2016 ü ü
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Quality Control Parameter Frequency Compliance
The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(were) processed. Actual rate should be greater than or equal to 

the expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: SOIL Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC Standard 9.76  10.004 41 ûMoisture Content EA055-103

NEPM 2013 B3 & ALS QC Standard 12.50  10.003 24 üPAH/Phenols (SIM) EP075(SIM)

NEPM 2013 B3 & ALS QC Standard 10.00  10.001 10 üPesticides by GCMS EP068

NEPM 2013 B3 & ALS QC Standard 10.53  10.004 38 üTotal Mercury by FIMS EG035T

NEPM 2013 B3 & ALS QC Standard 10.00  10.004 40 üTotal Metals by ICP-AES EG005T

NEPM 2013 B3 & ALS QC Standard 10.71  10.003 28 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 10.00  10.004 40 üTRH Volatiles/BTEX EP080

Laboratory Control Samples (LCS)

NEPM 2013 B3 & ALS QC Standard 8.33  5.002 24 üPAH/Phenols (SIM) EP075(SIM)

NEPM 2013 B3 & ALS QC Standard 10.00  5.001 10 üPesticides by GCMS EP068

NEPM 2013 B3 & ALS QC Standard 5.26  5.002 38 üTotal Mercury by FIMS EG035T

NEPM 2013 B3 & ALS QC Standard 5.00  5.002 40 üTotal Metals by ICP-AES EG005T

NEPM 2013 B3 & ALS QC Standard 7.14  5.002 28 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.00  5.002 40 üTRH Volatiles/BTEX EP080

Method Blanks (MB)

NEPM 2013 B3 & ALS QC Standard 8.33  5.002 24 üPAH/Phenols (SIM) EP075(SIM)

NEPM 2013 B3 & ALS QC Standard 10.00  5.001 10 üPesticides by GCMS EP068

NEPM 2013 B3 & ALS QC Standard 5.26  5.002 38 üTotal Mercury by FIMS EG035T

NEPM 2013 B3 & ALS QC Standard 5.00  5.002 40 üTotal Metals by ICP-AES EG005T

NEPM 2013 B3 & ALS QC Standard 7.14  5.002 28 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.00  5.002 40 üTRH Volatiles/BTEX EP080

Matrix Spikes (MS)

NEPM 2013 B3 & ALS QC Standard 8.33  5.002 24 üPAH/Phenols (SIM) EP075(SIM)

NEPM 2013 B3 & ALS QC Standard 10.00  5.001 10 üPesticides by GCMS EP068

NEPM 2013 B3 & ALS QC Standard 5.26  5.002 38 üTotal Mercury by FIMS EG035T

NEPM 2013 B3 & ALS QC Standard 5.00  5.002 40 üTotal Metals by ICP-AES EG005T

NEPM 2013 B3 & ALS QC Standard 7.14  5.002 28 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.00  5.002 40 üTRH Volatiles/BTEX EP080
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Brief Method Summaries
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the 

Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Analytical Methods Method DescriptionsMatrixMethod

In house:  A gravimetric procedure based on weight loss over a 12 hour drying period at 103-105 degrees C.  

This method is compliant with NEPM (2013) Schedule B(3) Section 7.1 and Table 1 (14 day holding time).

Moisture Content EA055-103 SOIL

In house: Referenced to APHA 3120; USEPA SW 846 - 6010.  Metals are determined following an appropriate 

acid digestion of the soil.  The ICPAES technique ionises samples in a plasma, emitting a characteristic 

spectrum based on metals present.  Intensities at selected wavelengths are compared against those of matrix 

matched standards. This method is compliant with NEPM (2013) Schedule B(3)

Total Metals by ICP-AES EG005T SOIL

In house: Referenced to AS 3550, APHA 3112 Hg - B (Flow-injection (SnCl2)(Cold Vapour generation) AAS)  

FIM-AAS is an automated flameless atomic absorption technique. Mercury in solids are determined following an 

appropriate acid digestion. Ionic mercury is reduced online to atomic mercury vapour by SnCl2 which is then 

purged into a heated quartz cell.  Quantification is by comparing absorbance against a calibration curve. This 

method is compliant with NEPM (2013) Schedule B(3)

Total Mercury by FIMS EG035T SOIL

In house: Referenced to USEPA SW 846 - 8270D Extracts are analysed by Capillary GC/MS and quantification is 

by comparison against an established 5 point calibration curve. This technique is compliant with NEPM (2013) 

Schedule B(3) (Method 504,505)

Pesticides by GCMS EP068 SOIL

In house: Referenced to USEPA SW 846 - 8015A  Sample extracts are analysed by Capillary GC/FID and 

quantified against alkane standards over the range C10 - C40.

TRH - Semivolatile Fraction EP071 SOIL

In house: Referenced to USEPA SW 846 - 8270D  Extracts are analysed by Capillary GC/MS in Selective Ion 

Mode (SIM) and quantification is by comparison against an established 5 point calibration curve. This method is 

compliant with NEPM (2013) Schedule B(3) (Method 502 and 507)

PAH/Phenols (SIM) EP075(SIM) SOIL

In house: Referenced to USEPA SW 846 - 8260B  Extracts are analysed by Purge and Trap, Capillary GC/MS. 

Quantification is by comparison against an established  5 point calibration curve.

TRH Volatiles/BTEX EP080 SOIL

Preparation Methods Method DescriptionsMatrixMethod

In house: Referenced to USEPA 200.2.  Hot Block Acid Digestion  1.0g of sample is heated with Nitric and 

Hydrochloric acids, then cooled.  Peroxide is added and samples heated and cooled again before being filtered 

and bulked to volume for analysis.  Digest is appropriate for determination of selected metals in sludge, 

sediments, and soils. This method is compliant with NEPM (2013) Schedule B(3) (Method 202)

Hot Block Digest for metals in soils 

sediments and sludges

EN69 SOIL

In house: Referenced to USEPA SW 846 - 5030A.  5g of solid is shaken with surrogate and 10mL methanol prior 

to analysis by Purge and Trap -  GC/MS.

Methanolic Extraction of Soils for Purge 

and Trap

* ORG16 SOIL

In house:  Mechanical agitation (tumbler). 10g of sample, Na2SO4 and surrogate are extracted with 30mL 1:1 

DCM/Acetone by end over end tumble.  The solvent is decanted, dehydrated and concentrated (by KD) to the 

desired volume for analysis.

Tumbler Extraction of Solids ORG17 SOIL
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CERTIFICATE OF ANALYSIS
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:: LaboratoryClient GHD PTY LTD Environmental Division Sydney

: :ContactContact MS EVETTE GRIFFIN Customer Services ES

:: AddressAddress PO BOX 5403

NEWCASTLE WEST NSW, AUSTRALIA 2302

277-289 Woodpark Road Smithfield NSW Australia 2164

:Telephone ---- :Telephone +61-2-8784 8555

:Project BARRINGTON BRIDGE Date Samples Received : 11-May-2017 12:28

:Order number 2218532 Date Analysis Commenced : 17-May-2017

:C-O-C number ---- Issue Date : 22-May-2017 16:20

Sampler : ----

Site : ----

Quote number : EN/005/15

12:No. of samples received

9:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

l Descriptive Results

l Surrogate Control Limits

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with 

Quality Review and Sample Receipt Notification.

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Celine Conceicao Senior Spectroscopist Sydney Inorganics, Smithfield, NSW

Edwandy Fadjar Organic Coordinator Sydney Inorganics, Smithfield, NSW

Edwandy Fadjar Organic Coordinator Sydney Organics, Smithfield, NSW

Shaun Spooner Asbestos Identifier Newcastle - Asbestos, Mayfield West, NSW
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When no sampling time is provided, the sampling time will default 00:00 on the date of sampling. If no sampling date is provided, the sampling date will be assumed by the laboratory and displayed in brackets without a 

time component.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

Key :

EA200  'Am'    Amosite (brown asbestos)l

EA200  'Cr'     Crocidolite (blue asbestos)l

EA200 'Trace' - Asbestos fibres ("Free Fibres") detected by trace analysis per AS4964. The result can be interpreted that the sample contains detectable 'respirable' asbestos fibresl

EA200: Asbestos Identification Samples were analysed by Polarised Light Microscopy including dispersion staining.l

EA200   Legendl

EA200  'Ch'    Chrysotile (white asbestos)l

EA200:  'UMF' Unknown Mineral Fibres. "-" indicates fibres detected may or may not be asbestos fibres. Confirmation by alternative techniques is recommended.l

EA200: Negative results for vinyl tiles should be confirmed by an independent analytical technique.l

Benzo(a)pyrene Toxicity Equivalent Quotient (TEQ) is the sum total of the concentration of the eight carcinogenic PAHs multiplied by their Toxicity Equivalence Factor (TEF) relative to Benzo(a)pyrene.  TEF values 

are provided in brackets as follows:  Benz(a)anthracene (0.1), Chrysene (0.01), Benzo(b+j) & Benzo(k)fluoranthene (0.1), Benzo(a)pyrene (1.0), Indeno(1.2.3.cd)pyrene (0.1), Dibenz(a.h)anthracene (1.0), 

Benzo(g.h.i)perylene (0.01).  Less than LOR results for 'TEQ Zero' are treated as zero, for 'TEQ 1/2LOR' are treated as half the reported LOR, and for 'TEQ LOR' are treated as being equal to the reported LOR.  

Note: TEQ 1/2LOR and TEQ LOR will calculate as 0.6mg/Kg and 1.2mg/Kg respectively for samples with non-detects for all of the eight TEQ PAHs.

l

EA200: For samples larger than 30g, the <2mm fraction may be sub-sampled prior to trace analysis as outlined in ISO23909:2008(E) Sect 6.3.2-2l

EA200: 'Yes' - Asbestos detected by polarised light microscopy including dispersion staining.l

EA200: 'No*' - No asbestos found, at the reporting limit of 0.1g/kg, by polarised light microscopy including dispersion staining. Asbestos material was detected and positively identified at concentrations estimated to 

be below 0.1g/kg.

l

EA200: 'No' - No asbestos found at the reporting limit 0.1g/kg, by polarised light microscopy including dispersion staining.l
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Analytical Results

HA5_0.0-0.1HA4_0.0-0.2HA3_0.0-0.2HA2_0.0-0.2HA1_0.0-0.2Client sample IDSub-Matrix: SOIL

 (Matrix: SOIL)

10-May-2017 00:0010-May-2017 00:0010-May-2017 00:0010-May-2017 00:0010-May-2017 00:00Client sampling date / time

ES1711273-007ES1711273-006ES1711273-005ES1711273-003ES1711273-001UnitLORCAS NumberCompound

Result Result Result Result Result

EA055: Moisture Content

34.0 18.5 12.3 9.6 18.0%1----Moisture Content (dried @ 103°C)

EA200: AS 4964 - 2004 Identification of Asbestos in Soils

NoAsbestos Detected No No No Nog/kg0.11332-21-4

-Asbestos Type - - - ----1332-21-4

54.3 36.4 30.2 38.7 52.4g0.01----Sample weight (dry)

S.SPOONER S.SPOONER S.SPOONER S.SPOONER S.SPOONER-------APPROVED IDENTIFIER:

EG005T: Total Metals by ICP-AES

17Arsenic 11 34 29 34mg/kg57440-38-2

<1Cadmium <1 <1 <1 <1mg/kg17440-43-9

23Chromium 21 24 26 32mg/kg27440-47-3

35Copper 23 34 32 56mg/kg57440-50-8

39Lead 22 58 56 93mg/kg57439-92-1

15Nickel 13 8 10 7mg/kg27440-02-0

92Zinc 73 230 378 647mg/kg57440-66-6

EG035T:  Total Recoverable Mercury by FIMS

0.1Mercury <0.1 <0.1 <0.1 0.1mg/kg0.17439-97-6

EP066: Polychlorinated Biphenyls (PCB)

<0.1 <0.1 <0.1 <0.1 <0.1mg/kg0.1----Total Polychlorinated biphenyls

EP068A: Organochlorine Pesticides (OC)

<0.05alpha-BHC <0.05 <0.05 <0.05 <0.05mg/kg0.05319-84-6

<0.05Hexachlorobenzene (HCB) <0.05 <0.05 <0.05 <0.05mg/kg0.05118-74-1

<0.05beta-BHC <0.05 <0.05 <0.05 <0.05mg/kg0.05319-85-7

<0.05gamma-BHC <0.05 <0.05 <0.05 <0.05mg/kg0.0558-89-9

<0.05delta-BHC <0.05 <0.05 <0.05 <0.05mg/kg0.05319-86-8

<0.05Heptachlor <0.05 <0.05 <0.05 <0.05mg/kg0.0576-44-8

<0.05Aldrin <0.05 <0.05 <0.05 <0.05mg/kg0.05309-00-2

<0.05Heptachlor epoxide <0.05 <0.05 <0.05 <0.05mg/kg0.051024-57-3

<0.05^ <0.05 <0.05 <0.05 <0.05mg/kg0.05----Total Chlordane (sum)

<0.05trans-Chlordane <0.05 <0.05 <0.05 <0.05mg/kg0.055103-74-2

<0.05alpha-Endosulfan <0.05 <0.05 <0.05 <0.05mg/kg0.05959-98-8

<0.05cis-Chlordane <0.05 <0.05 <0.05 <0.05mg/kg0.055103-71-9

<0.05Dieldrin <0.05 <0.05 <0.05 <0.05mg/kg0.0560-57-1

<0.054.4`-DDE <0.05 <0.05 <0.05 <0.05mg/kg0.0572-55-9

<0.05Endrin <0.05 <0.05 <0.05 <0.05mg/kg0.0572-20-8
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Analytical Results

HA5_0.0-0.1HA4_0.0-0.2HA3_0.0-0.2HA2_0.0-0.2HA1_0.0-0.2Client sample IDSub-Matrix: SOIL

 (Matrix: SOIL)

10-May-2017 00:0010-May-2017 00:0010-May-2017 00:0010-May-2017 00:0010-May-2017 00:00Client sampling date / time

ES1711273-007ES1711273-006ES1711273-005ES1711273-003ES1711273-001UnitLORCAS NumberCompound

Result Result Result Result Result

EP068A: Organochlorine Pesticides (OC) - Continued

<0.05beta-Endosulfan <0.05 <0.05 <0.05 <0.05mg/kg0.0533213-65-9

<0.05^ Endosulfan (sum) <0.05 <0.05 <0.05 <0.05mg/kg0.05115-29-7

<0.054.4`-DDD <0.05 <0.05 <0.05 <0.05mg/kg0.0572-54-8

<0.05Endrin aldehyde <0.05 <0.05 <0.05 <0.05mg/kg0.057421-93-4

<0.05Endosulfan sulfate <0.05 <0.05 <0.05 <0.05mg/kg0.051031-07-8

<0.24.4`-DDT <0.2 <0.2 <0.2 <0.2mg/kg0.250-29-3

<0.05Endrin ketone <0.05 <0.05 <0.05 <0.05mg/kg0.0553494-70-5

<0.2Methoxychlor <0.2 <0.2 <0.2 <0.2mg/kg0.272-43-5

<0.05^ Sum of Aldrin + Dieldrin <0.05 <0.05 <0.05 <0.05mg/kg0.05309-00-2/60-57-1

<0.05^ Sum of DDD + DDE + DDT <0.05 <0.05 <0.05 <0.05mg/kg0.0572-54-8/72-55-9/5

0-2

EP075(SIM)B: Polynuclear Aromatic Hydrocarbons

<0.5Naphthalene <0.5 <0.5 <0.5 <0.5mg/kg0.591-20-3

<0.5Acenaphthylene <0.5 <0.5 <0.5 0.6mg/kg0.5208-96-8

<0.5Acenaphthene <0.5 <0.5 <0.5 <0.5mg/kg0.583-32-9

<0.5Fluorene <0.5 <0.5 <0.5 <0.5mg/kg0.586-73-7

<0.5Phenanthrene <0.5 <0.5 <0.5 <0.5mg/kg0.585-01-8

<0.5Anthracene <0.5 <0.5 <0.5 <0.5mg/kg0.5120-12-7

<0.5Fluoranthene <0.5 <0.5 <0.5 0.8mg/kg0.5206-44-0

<0.5Pyrene <0.5 <0.5 <0.5 1.0mg/kg0.5129-00-0

<0.5Benz(a)anthracene <0.5 <0.5 <0.5 <0.5mg/kg0.556-55-3

<0.5Chrysene <0.5 <0.5 <0.5 0.6mg/kg0.5218-01-9

<0.5Benzo(b+j)fluoranthene <0.5 <0.5 <0.5 0.7mg/kg0.5205-99-2 205-82-3

<0.5Benzo(k)fluoranthene <0.5 <0.5 <0.5 <0.5mg/kg0.5207-08-9

<0.5Benzo(a)pyrene <0.5 <0.5 <0.5 <0.5mg/kg0.550-32-8

<0.5Indeno(1.2.3.cd)pyrene <0.5 <0.5 <0.5 <0.5mg/kg0.5193-39-5

<0.5Dibenz(a.h)anthracene <0.5 <0.5 <0.5 <0.5mg/kg0.553-70-3

<0.5Benzo(g.h.i)perylene <0.5 <0.5 <0.5 <0.5mg/kg0.5191-24-2

<0.5^ <0.5 <0.5 <0.5 3.7mg/kg0.5----Sum of polycyclic aromatic hydrocarbons

<0.5^ <0.5 <0.5 <0.5 <0.5mg/kg0.5----Benzo(a)pyrene TEQ (zero)

0.6^ 0.6 0.6 0.6 0.6mg/kg0.5----Benzo(a)pyrene TEQ (half LOR)

1.2^ 1.2 1.2 1.2 1.2mg/kg0.5----Benzo(a)pyrene TEQ (LOR)

EP080/071: Total Petroleum Hydrocarbons

<10 <10 <10 <10 <10mg/kg10----C6 - C9 Fraction

<50 <50 <50 <50 <50mg/kg50----C10 - C14 Fraction
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Work Order :

:Client

ES1711273

BARRINGTON BRIDGE:Project

GHD PTY LTD

Analytical Results

HA5_0.0-0.1HA4_0.0-0.2HA3_0.0-0.2HA2_0.0-0.2HA1_0.0-0.2Client sample IDSub-Matrix: SOIL

 (Matrix: SOIL)

10-May-2017 00:0010-May-2017 00:0010-May-2017 00:0010-May-2017 00:0010-May-2017 00:00Client sampling date / time

ES1711273-007ES1711273-006ES1711273-005ES1711273-003ES1711273-001UnitLORCAS NumberCompound

Result Result Result Result Result

EP080/071: Total Petroleum Hydrocarbons - Continued

<100 <100 <100 <100 <100mg/kg100----C15 - C28 Fraction

<100 <100 <100 120 <100mg/kg100----C29 - C36 Fraction

<50^ <50 <50 120 <50mg/kg50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<10C6 - C10 Fraction <10 <10 <10 <10mg/kg10C6_C10

<10^ C6 - C10 Fraction  minus BTEX 

(F1)

<10 <10 <10 <10mg/kg10C6_C10-BTEX

<50 <50 <50 <50 <50mg/kg50---->C10 - C16 Fraction

<100 <100 <100 130 <100mg/kg100---->C16 - C34 Fraction

<100 <100 <100 170 <100mg/kg100---->C34 - C40 Fraction

<50^ <50 <50 300 <50mg/kg50---->C10 - C40 Fraction (sum)

<50^ <50 <50 <50 <50mg/kg50---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<0.2Benzene <0.2 <0.2 <0.2 <0.2mg/kg0.271-43-2

<0.5Toluene <0.5 <0.5 <0.5 <0.5mg/kg0.5108-88-3

<0.5Ethylbenzene <0.5 <0.5 <0.5 <0.5mg/kg0.5100-41-4

<0.5meta- & para-Xylene <0.5 <0.5 <0.5 <0.5mg/kg0.5108-38-3 106-42-3

<0.5ortho-Xylene <0.5 <0.5 <0.5 <0.5mg/kg0.595-47-6

<0.2^ <0.2 <0.2 <0.2 <0.2mg/kg0.2----Sum of BTEX

<0.5^ Total Xylenes <0.5 <0.5 <0.5 <0.5mg/kg0.51330-20-7

<1Naphthalene <1 <1 <1 <1mg/kg191-20-3

EP066S: PCB Surrogate

107Decachlorobiphenyl 94.8 101 111 104%0.12051-24-3

EP068S: Organochlorine Pesticide Surrogate

112Dibromo-DDE 104 110 111 105%0.0521655-73-2

EP068T: Organophosphorus Pesticide Surrogate

91.6DEF 108 79.9 93.0 88.9%0.0578-48-8

EP075(SIM)S: Phenolic Compound Surrogates

89.8Phenol-d6 80.4 85.6 88.5 84.4%0.513127-88-3

1042-Chlorophenol-D4 83.7 86.4 87.0 89.4%0.593951-73-6

75.02.4.6-Tribromophenol 78.9 83.1 79.6 79.2%0.5118-79-6

EP075(SIM)T: PAH Surrogates

91.82-Fluorobiphenyl 87.3 100 87.6 83.2%0.5321-60-8
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:Client
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BARRINGTON BRIDGE:Project

GHD PTY LTD

Analytical Results

HA5_0.0-0.1HA4_0.0-0.2HA3_0.0-0.2HA2_0.0-0.2HA1_0.0-0.2Client sample IDSub-Matrix: SOIL

 (Matrix: SOIL)

10-May-2017 00:0010-May-2017 00:0010-May-2017 00:0010-May-2017 00:0010-May-2017 00:00Client sampling date / time

ES1711273-007ES1711273-006ES1711273-005ES1711273-003ES1711273-001UnitLORCAS NumberCompound

Result Result Result Result Result

EP075(SIM)T: PAH Surrogates - Continued

99.6Anthracene-d10 99.3 101 96.3 95.4%0.51719-06-8

92.24-Terphenyl-d14 94.5 91.8 85.8 91.5%0.51718-51-0

EP080S: TPH(V)/BTEX Surrogates

88.01.2-Dichloroethane-D4 94.8 90.0 92.2 94.9%0.217060-07-0

99.5Toluene-D8 102 97.5 102 103%0.22037-26-5

95.54-Bromofluorobenzene 98.1 91.6 95.7 95.0%0.2460-00-4
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Work Order :

:Client
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BARRINGTON BRIDGE:Project

GHD PTY LTD

Analytical Results

----QA1HA8_0.0-0.1HA7_0.0-0.1HA6_0.0-0.1Client sample IDSub-Matrix: SOIL

 (Matrix: SOIL)

----10-May-2017 00:0010-May-2017 00:0010-May-2017 00:0010-May-2017 00:00Client sampling date / time

--------ES1711273-012ES1711273-011ES1711273-009ES1711273-008UnitLORCAS NumberCompound

Result Result Result Result ----

EA055: Moisture Content

13.3 6.7 7.1 10.7 ----%1----Moisture Content (dried @ 103°C)

EA200: AS 4964 - 2004 Identification of Asbestos in Soils

NoAsbestos Detected No No No ----g/kg0.11332-21-4

-Asbestos Type - - - -------1332-21-4

36.1 37.4 43.3 51.6 ----g0.01----Sample weight (dry)

S.SPOONER S.SPOONER S.SPOONER S.SPOONER -----------APPROVED IDENTIFIER:

EG005T: Total Metals by ICP-AES

40Arsenic 70 78 34 ----mg/kg57440-38-2

<1Cadmium <1 <1 <1 ----mg/kg17440-43-9

18Chromium 78 50 26 ----mg/kg27440-47-3

36Copper 97 43 33 ----mg/kg57440-50-8

187Lead 41 134 67 ----mg/kg57439-92-1

7Nickel 10 8 10 ----mg/kg27440-02-0

158Zinc 191 157 239 ----mg/kg57440-66-6

EG035T:  Total Recoverable Mercury by FIMS

<0.1Mercury <0.1 <0.1 <0.1 ----mg/kg0.17439-97-6

EP066: Polychlorinated Biphenyls (PCB)

<0.1 <0.1 <0.1 <0.1 ----mg/kg0.1----Total Polychlorinated biphenyls

EP068A: Organochlorine Pesticides (OC)

<0.05alpha-BHC <0.05 <0.05 <0.05 ----mg/kg0.05319-84-6

<0.05Hexachlorobenzene (HCB) <0.05 <0.05 <0.05 ----mg/kg0.05118-74-1

<0.05beta-BHC <0.05 <0.05 <0.05 ----mg/kg0.05319-85-7

<0.05gamma-BHC <0.05 <0.05 <0.05 ----mg/kg0.0558-89-9

<0.05delta-BHC <0.05 <0.05 <0.05 ----mg/kg0.05319-86-8

<0.05Heptachlor <0.05 <0.05 <0.05 ----mg/kg0.0576-44-8

<0.05Aldrin <0.05 <0.05 <0.05 ----mg/kg0.05309-00-2

<0.05Heptachlor epoxide <0.05 <0.05 <0.05 ----mg/kg0.051024-57-3

<0.05^ <0.05 <0.05 <0.05 ----mg/kg0.05----Total Chlordane (sum)

<0.05trans-Chlordane <0.05 <0.05 <0.05 ----mg/kg0.055103-74-2

<0.05alpha-Endosulfan <0.05 <0.05 <0.05 ----mg/kg0.05959-98-8

<0.05cis-Chlordane <0.05 <0.05 <0.05 ----mg/kg0.055103-71-9

<0.05Dieldrin <0.05 <0.05 <0.05 ----mg/kg0.0560-57-1

<0.054.4`-DDE <0.05 <0.05 <0.05 ----mg/kg0.0572-55-9

<0.05Endrin <0.05 <0.05 <0.05 ----mg/kg0.0572-20-8
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Work Order :

:Client

ES1711273

BARRINGTON BRIDGE:Project

GHD PTY LTD

Analytical Results

----QA1HA8_0.0-0.1HA7_0.0-0.1HA6_0.0-0.1Client sample IDSub-Matrix: SOIL

 (Matrix: SOIL)

----10-May-2017 00:0010-May-2017 00:0010-May-2017 00:0010-May-2017 00:00Client sampling date / time

--------ES1711273-012ES1711273-011ES1711273-009ES1711273-008UnitLORCAS NumberCompound

Result Result Result Result ----

EP068A: Organochlorine Pesticides (OC) - Continued

<0.05beta-Endosulfan <0.05 <0.05 <0.05 ----mg/kg0.0533213-65-9

<0.05^ Endosulfan (sum) <0.05 <0.05 <0.05 ----mg/kg0.05115-29-7

<0.054.4`-DDD <0.05 <0.05 <0.05 ----mg/kg0.0572-54-8

<0.05Endrin aldehyde <0.05 <0.05 <0.05 ----mg/kg0.057421-93-4

<0.05Endosulfan sulfate <0.05 <0.05 <0.05 ----mg/kg0.051031-07-8

<0.24.4`-DDT <0.2 <0.2 <0.2 ----mg/kg0.250-29-3

<0.05Endrin ketone <0.05 <0.05 <0.05 ----mg/kg0.0553494-70-5

<0.2Methoxychlor <0.2 <0.2 <0.2 ----mg/kg0.272-43-5

<0.05^ Sum of Aldrin + Dieldrin <0.05 <0.05 <0.05 ----mg/kg0.05309-00-2/60-57-1

<0.05^ Sum of DDD + DDE + DDT <0.05 <0.05 <0.05 ----mg/kg0.0572-54-8/72-55-9/5

0-2

EP075(SIM)B: Polynuclear Aromatic Hydrocarbons

<0.5Naphthalene <0.5 <0.5 <0.5 ----mg/kg0.591-20-3

<0.5Acenaphthylene 1.1 0.7 <0.5 ----mg/kg0.5208-96-8

<0.5Acenaphthene <0.5 <0.5 <0.5 ----mg/kg0.583-32-9

<0.5Fluorene <0.5 <0.5 <0.5 ----mg/kg0.586-73-7

<0.5Phenanthrene <0.5 <0.5 <0.5 ----mg/kg0.585-01-8

<0.5Anthracene <0.5 <0.5 <0.5 ----mg/kg0.5120-12-7

<0.5Fluoranthene 1.0 0.6 <0.5 ----mg/kg0.5206-44-0

<0.5Pyrene 1.3 0.8 <0.5 ----mg/kg0.5129-00-0

<0.5Benz(a)anthracene 0.7 <0.5 <0.5 ----mg/kg0.556-55-3

<0.5Chrysene 1.0 <0.5 <0.5 ----mg/kg0.5218-01-9

<0.5Benzo(b+j)fluoranthene 1.1 0.5 <0.5 ----mg/kg0.5205-99-2 205-82-3

<0.5Benzo(k)fluoranthene <0.5 <0.5 <0.5 ----mg/kg0.5207-08-9

<0.5Benzo(a)pyrene 0.7 <0.5 <0.5 ----mg/kg0.550-32-8

<0.5Indeno(1.2.3.cd)pyrene <0.5 <0.5 <0.5 ----mg/kg0.5193-39-5

<0.5Dibenz(a.h)anthracene <0.5 <0.5 <0.5 ----mg/kg0.553-70-3

<0.5Benzo(g.h.i)perylene 0.7 <0.5 <0.5 ----mg/kg0.5191-24-2

<0.5^ 7.6 2.6 <0.5 ----mg/kg0.5----Sum of polycyclic aromatic hydrocarbons

<0.5^ 0.9 <0.5 <0.5 ----mg/kg0.5----Benzo(a)pyrene TEQ (zero)

0.6^ 1.2 0.6 0.6 ----mg/kg0.5----Benzo(a)pyrene TEQ (half LOR)

1.2^ 1.5 1.2 1.2 ----mg/kg0.5----Benzo(a)pyrene TEQ (LOR)

EP080/071: Total Petroleum Hydrocarbons

<10 <10 <10 <10 ----mg/kg10----C6 - C9 Fraction

<50 <50 <50 <50 ----mg/kg50----C10 - C14 Fraction
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BARRINGTON BRIDGE:Project
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Analytical Results

----QA1HA8_0.0-0.1HA7_0.0-0.1HA6_0.0-0.1Client sample IDSub-Matrix: SOIL

 (Matrix: SOIL)

----10-May-2017 00:0010-May-2017 00:0010-May-2017 00:0010-May-2017 00:00Client sampling date / time

--------ES1711273-012ES1711273-011ES1711273-009ES1711273-008UnitLORCAS NumberCompound

Result Result Result Result ----

EP080/071: Total Petroleum Hydrocarbons - Continued

<100 120 <100 <100 ----mg/kg100----C15 - C28 Fraction

<100 240 110 <100 ----mg/kg100----C29 - C36 Fraction

<50^ 360 110 <50 ----mg/kg50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<10C6 - C10 Fraction <10 <10 <10 ----mg/kg10C6_C10

<10^ C6 - C10 Fraction  minus BTEX 

(F1)

<10 <10 <10 ----mg/kg10C6_C10-BTEX

<50 <50 <50 <50 ----mg/kg50---->C10 - C16 Fraction

100 280 140 <100 ----mg/kg100---->C16 - C34 Fraction

<100 410 140 <100 ----mg/kg100---->C34 - C40 Fraction

100^ 690 280 <50 ----mg/kg50---->C10 - C40 Fraction (sum)

<50^ <50 <50 <50 ----mg/kg50---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<0.2Benzene <0.2 <0.2 <0.2 ----mg/kg0.271-43-2

<0.5Toluene <0.5 <0.5 <0.5 ----mg/kg0.5108-88-3

<0.5Ethylbenzene <0.5 <0.5 <0.5 ----mg/kg0.5100-41-4

<0.5meta- & para-Xylene <0.5 <0.5 <0.5 ----mg/kg0.5108-38-3 106-42-3

<0.5ortho-Xylene <0.5 <0.5 <0.5 ----mg/kg0.595-47-6

<0.2^ <0.2 <0.2 <0.2 ----mg/kg0.2----Sum of BTEX

<0.5^ Total Xylenes <0.5 <0.5 <0.5 ----mg/kg0.51330-20-7

<1Naphthalene <1 <1 <1 ----mg/kg191-20-3

EP066S: PCB Surrogate

93.1Decachlorobiphenyl 106 110 101 ----%0.12051-24-3

EP068S: Organochlorine Pesticide Surrogate

107Dibromo-DDE 119 114 118 ----%0.0521655-73-2

EP068T: Organophosphorus Pesticide Surrogate

86.4DEF 89.7 106 75.8 ----%0.0578-48-8

EP075(SIM)S: Phenolic Compound Surrogates

81.5Phenol-d6 80.6 81.6 87.1 ----%0.513127-88-3

91.52-Chlorophenol-D4 83.6 82.1 83.4 ----%0.593951-73-6

87.82.4.6-Tribromophenol 78.1 77.1 77.8 ----%0.5118-79-6

EP075(SIM)T: PAH Surrogates

81.52-Fluorobiphenyl 86.0 89.9 92.9 ----%0.5321-60-8
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Analytical Results

----QA1HA8_0.0-0.1HA7_0.0-0.1HA6_0.0-0.1Client sample IDSub-Matrix: SOIL

 (Matrix: SOIL)

----10-May-2017 00:0010-May-2017 00:0010-May-2017 00:0010-May-2017 00:00Client sampling date / time

--------ES1711273-012ES1711273-011ES1711273-009ES1711273-008UnitLORCAS NumberCompound

Result Result Result Result ----

EP075(SIM)T: PAH Surrogates - Continued

94.0Anthracene-d10 90.0 100 95.6 ----%0.51719-06-8

82.84-Terphenyl-d14 84.2 91.8 86.5 ----%0.51718-51-0

EP080S: TPH(V)/BTEX Surrogates

1081.2-Dichloroethane-D4 93.8 109 108 ----%0.217060-07-0

118Toluene-D8 102 115 112 ----%0.22037-26-5

1104-Bromofluorobenzene 94.4 108 107 ----%0.2460-00-4

Analytical Results
Descriptive Results

Sub-Matrix: SOIL

Analytical ResultsMethod: Compound Client sample ID  - Client sampling date / time

EA200: AS 4964 - 2004 Identification of Asbestos in Soils

EA200: Description Mid brown sandy soilHA1_0.0-0.2 - 10-May-2017 00:00

EA200: Description Mid brown sandy soilHA2_0.0-0.2 - 10-May-2017 00:00

EA200: Description Mid brown sandy soilHA3_0.0-0.2 - 10-May-2017 00:00

EA200: Description Mid brown sandy soilHA4_0.0-0.2 - 10-May-2017 00:00

EA200: Description Mid brown sandy soilHA5_0.0-0.1 - 10-May-2017 00:00

EA200: Description Mid brown sandy soilHA6_0.0-0.1 - 10-May-2017 00:00

EA200: Description Mid brown clay soilHA7_0.0-0.1 - 10-May-2017 00:00

EA200: Description Mid brown sandy soilHA8_0.0-0.1 - 10-May-2017 00:00

EA200: Description Mid brown sandy soilQA1 - 10-May-2017 00:00
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Surrogate Control Limits

Recovery Limits (%)Sub-Matrix: SOIL

Compound CAS Number Low High

EP066S: PCB Surrogate

Decachlorobiphenyl 2051-24-3 39 149

EP068S: Organochlorine Pesticide Surrogate

Dibromo-DDE 21655-73-2 49 147

EP068T: Organophosphorus Pesticide Surrogate

DEF 78-48-8 35 143

EP075(SIM)S: Phenolic Compound Surrogates

Phenol-d6 13127-88-3 63 123

2-Chlorophenol-D4 93951-73-6 66 122

2.4.6-Tribromophenol 118-79-6 40 138

EP075(SIM)T: PAH Surrogates

2-Fluorobiphenyl 321-60-8 70 122

Anthracene-d10 1719-06-8 66 128

4-Terphenyl-d14 1718-51-0 65 129

EP080S: TPH(V)/BTEX Surrogates

1.2-Dichloroethane-D4 17060-07-0 73 133

Toluene-D8 2037-26-5 74 132

4-Bromofluorobenzene 460-00-4 72 130
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QUALITY CONTROL REPORT
Work Order : ES1711273 Page : 1 of 9

:: LaboratoryClient Environmental Division SydneyGHD PTY LTD

:Contact MS EVETTE GRIFFIN :Contact Customer Services ES

:Address PO BOX 5403

NEWCASTLE WEST NSW, AUSTRALIA 2302

Address : 277-289 Woodpark Road Smithfield NSW Australia 2164

::Telephone ---- +61-2-8784 8555:Telephone

:Project BARRINGTON BRIDGE Date Samples Received : 11-May-2017

:Order number 2218532 Date Analysis Commenced : 17-May-2017

:C-O-C number ---- Issue Date : 22-May-2017

Sampler : ----

Site : ----

Quote number : EN/005/15

No. of samples received 12:

No. of samples analysed 9:

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

l Method Blank (MB) and Laboratory Control Spike (LCS) Report ; Recovery and Acceptance Limits

l Matrix Spike (MS) Report; Recovery and Acceptance Limits

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Celine Conceicao Senior Spectroscopist Sydney Inorganics, Smithfield, NSW

Edwandy Fadjar Organic Coordinator Sydney Inorganics, Smithfield, NSW

Edwandy Fadjar Organic Coordinator Sydney Organics, Smithfield, NSW

Shaun Spooner Asbestos Identifier Newcastle - Asbestos, Mayfield West, NSW

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis. Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society. 

LOR = Limit of reporting 

RPD = Relative Percentage Difference

#  = Indicates failed QC

Key :

Laboratory Duplicate (DUP) Report

The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges 

for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI -EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10 times LOR: 

No Limit; Result between 10 and 20 times LOR: 0% - 50%; Result > 20 times LOR: 0% - 20%.

Sub-Matrix: SOIL Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EA055: Moisture Content  (QC Lot: 892201)

EA055-103: Moisture Content (dried @ 103°C) ---- 1 % 9.4 8.9 5.14 No LimitAnonymous EM1706061-002

EA055-103: Moisture Content (dried @ 103°C) ---- 1 % 18.5 18.4 0.820 0% - 50%HA2_0.0-0.2 ES1711273-003

EA055: Moisture Content  (QC Lot: 892202)

EA055-103: Moisture Content (dried @ 103°C) ---- 1 % 25.5 26.3 3.05 0% - 20%Anonymous ES1711551-001

EA055-103: Moisture Content (dried @ 103°C) ---- 1 % 30.1 29.8 1.17 0% - 20%Anonymous ES1711551-012

EG005T: Total Metals by ICP-AES  (QC Lot: 894586)

EG005T: Cadmium 7440-43-9 1 mg/kg <1 <1 0.00 No LimitAnonymous ES1711531-002

EG005T: Chromium 7440-47-3 2 mg/kg 21 18 13.4 0% - 50%

EG005T: Nickel 7440-02-0 2 mg/kg 10 8 22.6 No Limit

EG005T: Arsenic 7440-38-2 5 mg/kg 6 <5 0.00 No Limit

EG005T: Copper 7440-50-8 5 mg/kg 25 18 29.4 No Limit

EG005T: Lead 7439-92-1 5 mg/kg 13 11 17.1 No Limit

EG005T: Zinc 7440-66-6 5 mg/kg 22 18 20.9 No Limit

EG005T: Cadmium 7440-43-9 1 mg/kg <1 <1 0.00 No LimitHA1_0.0-0.2 ES1711273-001

EG005T: Chromium 7440-47-3 2 mg/kg 23 24 0.00 0% - 50%

EG005T: Nickel 7440-02-0 2 mg/kg 15 14 0.00 No Limit

EG005T: Arsenic 7440-38-2 5 mg/kg 17 17 0.00 No Limit

EG005T: Copper 7440-50-8 5 mg/kg 35 37 6.22 No Limit

EG005T: Lead 7439-92-1 5 mg/kg 39 39 0.00 No Limit

EG005T: Zinc 7440-66-6 5 mg/kg 92 92 0.00 0% - 50%

EG035T:  Total Recoverable Mercury by FIMS  (QC Lot: 894585)

EG035T: Mercury 7439-97-6 0.1 mg/kg 0.1 <0.1 0.00 No LimitHA1_0.0-0.2 ES1711273-001

EG035T: Mercury 7439-97-6 0.1 mg/kg 0.2 0.2 0.00 No LimitAnonymous ES1711799-004

EP066: Polychlorinated Biphenyls (PCB)  (QC Lot: 887981)
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Sub-Matrix: SOIL Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EP066: Polychlorinated Biphenyls (PCB)  (QC Lot: 887981)  - continued

EP066: Total Polychlorinated biphenyls ---- 0.1 mg/kg <0.1 <0.1 0.00 No LimitHA1_0.0-0.2 ES1711273-001

EP068A: Organochlorine Pesticides (OC)  (QC Lot: 887980)

EP068: alpha-BHC 319-84-6 0.05 mg/kg <0.05 <0.05 0.00 No LimitHA1_0.0-0.2 ES1711273-001

EP068: Hexachlorobenzene (HCB) 118-74-1 0.05 mg/kg <0.05 <0.05 0.00 No Limit

EP068: beta-BHC 319-85-7 0.05 mg/kg <0.05 <0.05 0.00 No Limit

EP068: gamma-BHC 58-89-9 0.05 mg/kg <0.05 <0.05 0.00 No Limit

EP068: delta-BHC 319-86-8 0.05 mg/kg <0.05 <0.05 0.00 No Limit

EP068: Heptachlor 76-44-8 0.05 mg/kg <0.05 <0.05 0.00 No Limit

EP068: Aldrin 309-00-2 0.05 mg/kg <0.05 <0.05 0.00 No Limit

EP068: Heptachlor epoxide 1024-57-3 0.05 mg/kg <0.05 <0.05 0.00 No Limit

EP068: trans-Chlordane 5103-74-2 0.05 mg/kg <0.05 <0.05 0.00 No Limit

EP068: alpha-Endosulfan 959-98-8 0.05 mg/kg <0.05 <0.05 0.00 No Limit

EP068: cis-Chlordane 5103-71-9 0.05 mg/kg <0.05 <0.05 0.00 No Limit

EP068: Dieldrin 60-57-1 0.05 mg/kg <0.05 <0.05 0.00 No Limit

EP068: 4.4`-DDE 72-55-9 0.05 mg/kg <0.05 <0.05 0.00 No Limit

EP068: Endrin 72-20-8 0.05 mg/kg <0.05 <0.05 0.00 No Limit

EP068: beta-Endosulfan 33213-65-9 0.05 mg/kg <0.05 <0.05 0.00 No Limit

EP068: 4.4`-DDD 72-54-8 0.05 mg/kg <0.05 <0.05 0.00 No Limit

EP068: Endrin aldehyde 7421-93-4 0.05 mg/kg <0.05 <0.05 0.00 No Limit

EP068: Endosulfan sulfate 1031-07-8 0.05 mg/kg <0.05 <0.05 0.00 No Limit

EP068: Endrin ketone 53494-70-5 0.05 mg/kg <0.05 <0.05 0.00 No Limit

EP068: 4.4`-DDT 50-29-3 0.2 mg/kg <0.2 <0.2 0.00 No Limit

EP068: Methoxychlor 72-43-5 0.2 mg/kg <0.2 <0.2 0.00 No Limit

EP075(SIM)B: Polynuclear Aromatic Hydrocarbons  (QC Lot: 887979)

EP075(SIM): Naphthalene 91-20-3 0.5 mg/kg <0.5 <0.5 0.00 No LimitAnonymous EW1702092-002

EP075(SIM): Acenaphthylene 208-96-8 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Acenaphthene 83-32-9 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Fluorene 86-73-7 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Phenanthrene 85-01-8 0.5 mg/kg 0.7 0.7 0.00 No Limit

EP075(SIM): Anthracene 120-12-7 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Fluoranthene 206-44-0 0.5 mg/kg 2.6 2.7 0.00 No Limit

EP075(SIM): Pyrene 129-00-0 0.5 mg/kg 2.6 2.6 0.00 No Limit

EP075(SIM): Benz(a)anthracene 56-55-3 0.5 mg/kg 0.9 1.0 0.00 No Limit

EP075(SIM): Chrysene 218-01-9 0.5 mg/kg 1.3 1.3 0.00 No Limit

EP075(SIM): Benzo(b+j)fluoranthene 205-99-2 

205-82-3

0.5 mg/kg 2.0 2.0 0.00 No Limit

EP075(SIM): Benzo(k)fluoranthene 207-08-9 0.5 mg/kg 0.6 0.7 15.6 No Limit

EP075(SIM): Benzo(a)pyrene 50-32-8 0.5 mg/kg 1.3 1.3 0.00 No Limit

EP075(SIM): Indeno(1.2.3.cd)pyrene 193-39-5 0.5 mg/kg 0.9 0.9 0.00 No Limit

EP075(SIM): Dibenz(a.h)anthracene 53-70-3 0.5 mg/kg <0.5 <0.5 0.00 No Limit
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EP075(SIM)B: Polynuclear Aromatic Hydrocarbons  (QC Lot: 887979)  - continued

EP075(SIM): Benzo(g.h.i)perylene 191-24-2 0.5 mg/kg 1.4 1.3 9.77 No LimitAnonymous EW1702092-002

EP075(SIM): Sum of polycyclic aromatic 

hydrocarbons

---- 0.5 mg/kg 14.3 14.5 1.39 0% - 20%

EP075(SIM): Benzo(a)pyrene TEQ (zero) ---- 0.5 mg/kg 1.8 1.8 0.00 No Limit

EP075(SIM): Naphthalene 91-20-3 0.5 mg/kg <0.5 <0.5 0.00 No LimitHA1_0.0-0.2 ES1711273-001

EP075(SIM): Acenaphthylene 208-96-8 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Acenaphthene 83-32-9 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Fluorene 86-73-7 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Phenanthrene 85-01-8 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Anthracene 120-12-7 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Fluoranthene 206-44-0 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Pyrene 129-00-0 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Benz(a)anthracene 56-55-3 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Chrysene 218-01-9 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Benzo(b+j)fluoranthene 205-99-2 

205-82-3

0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Benzo(k)fluoranthene 207-08-9 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Benzo(a)pyrene 50-32-8 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Indeno(1.2.3.cd)pyrene 193-39-5 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Dibenz(a.h)anthracene 53-70-3 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Benzo(g.h.i)perylene 191-24-2 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Sum of polycyclic aromatic 

hydrocarbons

---- 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Benzo(a)pyrene TEQ (zero) ---- 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 887978)

EP071: C15 - C28 Fraction ---- 100 mg/kg <100 <100 0.00 No LimitAnonymous EW1702092-002

EP071: C29 - C36 Fraction ---- 100 mg/kg <100 <100 0.00 No Limit

EP071: C10 - C14 Fraction ---- 50 mg/kg <50 <50 0.00 No Limit

EP071: C15 - C28 Fraction ---- 100 mg/kg <100 <100 0.00 No LimitHA1_0.0-0.2 ES1711273-001

EP071: C29 - C36 Fraction ---- 100 mg/kg <100 <100 0.00 No Limit

EP071: C10 - C14 Fraction ---- 50 mg/kg <50 <50 0.00 No Limit

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 891967)

EP080: C6 - C9 Fraction ---- 10 mg/kg <10 <10 0.00 No LimitHA1_0.0-0.2 ES1711273-001

EP080: C6 - C9 Fraction ---- 10 mg/kg <10 <10 0.00 No LimitAnonymous ES1711531-001

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 887978)

EP071: >C16 - C34 Fraction ---- 100 mg/kg 120 120 0.00 No LimitAnonymous EW1702092-002

EP071: >C34 - C40 Fraction ---- 100 mg/kg <100 <100 0.00 No Limit

EP071: >C10 - C16 Fraction ---- 50 mg/kg <50 <50 0.00 No Limit

EP071: >C16 - C34 Fraction ---- 100 mg/kg <100 <100 0.00 No LimitHA1_0.0-0.2 ES1711273-001

EP071: >C34 - C40 Fraction ---- 100 mg/kg <100 <100 0.00 No Limit
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EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 887978)  - continued

EP071: >C10 - C16 Fraction ---- 50 mg/kg <50 <50 0.00 No LimitHA1_0.0-0.2 ES1711273-001

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 891967)

EP080: C6 - C10 Fraction C6_C10 10 mg/kg <10 <10 0.00 No LimitHA1_0.0-0.2 ES1711273-001

EP080: C6 - C10 Fraction C6_C10 10 mg/kg <10 <10 0.00 No LimitAnonymous ES1711531-001

EP080: BTEXN  (QC Lot: 891967)

EP080: Benzene 71-43-2 0.2 mg/kg <0.2 <0.2 0.00 No LimitHA1_0.0-0.2 ES1711273-001

EP080: Toluene 108-88-3 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP080: Ethylbenzene 100-41-4 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP080: ortho-Xylene 95-47-6 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP080: Naphthalene 91-20-3 1 mg/kg <1 <1 0.00 No Limit

EP080: Benzene 71-43-2 0.2 mg/kg <0.2 <0.2 0.00 No LimitAnonymous ES1711531-001

EP080: Toluene 108-88-3 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP080: Ethylbenzene 100-41-4 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP080: ortho-Xylene 95-47-6 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP080: Naphthalene 91-20-3 1 mg/kg <1 <1 0.00 No Limit
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Method Blank (MB) and Laboratory Control Spike (LCS) Report

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC 

parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Spike (LCS) refers to a certified reference material, or a known interference free matrix spiked with target 

analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: SOIL Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EG005T: Total Metals by ICP-AES  (QCLot: 894586)

EG005T: Arsenic 7440-38-2 5 mg/kg <5 97.721.7 mg/kg 12686

EG005T: Cadmium 7440-43-9 1 mg/kg <1 96.84.64 mg/kg 11383

EG005T: Chromium 7440-47-3 2 mg/kg <2 86.143.9 mg/kg 12876

EG005T: Copper 7440-50-8 5 mg/kg <5 10132 mg/kg 12086

EG005T: Lead 7439-92-1 5 mg/kg <5 95.340 mg/kg 11480

EG005T: Nickel 7440-02-0 2 mg/kg <2 96.355 mg/kg 12387

EG005T: Zinc 7440-66-6 5 mg/kg <5 10660.8 mg/kg 12280

EG035T:  Total Recoverable Mercury by FIMS  (QCLot: 894585)

EG035T: Mercury 7439-97-6 0.1 mg/kg <0.1 79.92.57 mg/kg 10570

EP066: Polychlorinated Biphenyls (PCB)  (QCLot: 887981)

EP066: Total Polychlorinated biphenyls ---- 0.1 mg/kg <0.1 85.01 mg/kg 12662

EP068A: Organochlorine Pesticides (OC)  (QCLot: 887980)

EP068: alpha-BHC 319-84-6 0.05 mg/kg <0.05 84.20.5 mg/kg 11369

EP068: Hexachlorobenzene (HCB) 118-74-1 0.05 mg/kg <0.05 91.60.5 mg/kg 11765

EP068: beta-BHC 319-85-7 0.05 mg/kg <0.05 83.10.5 mg/kg 11967

EP068: gamma-BHC 58-89-9 0.05 mg/kg <0.05 86.30.5 mg/kg 11668

EP068: delta-BHC 319-86-8 0.05 mg/kg <0.05 86.20.5 mg/kg 11765

EP068: Heptachlor 76-44-8 0.05 mg/kg <0.05 82.90.5 mg/kg 11567

EP068: Aldrin 309-00-2 0.05 mg/kg <0.05 85.80.5 mg/kg 11569

EP068: Heptachlor epoxide 1024-57-3 0.05 mg/kg <0.05 86.90.5 mg/kg 11862

EP068: trans-Chlordane 5103-74-2 0.05 mg/kg <0.05 87.30.5 mg/kg 11763

EP068: alpha-Endosulfan 959-98-8 0.05 mg/kg <0.05 88.40.5 mg/kg 11666

EP068: cis-Chlordane 5103-71-9 0.05 mg/kg <0.05 87.40.5 mg/kg 11664

EP068: Dieldrin 60-57-1 0.05 mg/kg <0.05 88.50.5 mg/kg 11666

EP068: 4.4`-DDE 72-55-9 0.05 mg/kg <0.05 91.70.5 mg/kg 11567

EP068: Endrin 72-20-8 0.05 mg/kg <0.05 82.50.5 mg/kg 12367

EP068: beta-Endosulfan 33213-65-9 0.05 mg/kg <0.05 88.60.5 mg/kg 11569

EP068: 4.4`-DDD 72-54-8 0.05 mg/kg <0.05 91.70.5 mg/kg 12169

EP068: Endrin aldehyde 7421-93-4 0.05 mg/kg <0.05 83.20.5 mg/kg 12056

EP068: Endosulfan sulfate 1031-07-8 0.05 mg/kg <0.05 83.70.5 mg/kg 12462

EP068: 4.4`-DDT 50-29-3 0.2 mg/kg <0.2 83.70.5 mg/kg 12066

EP068: Endrin ketone 53494-70-5 0.05 mg/kg <0.05 81.80.5 mg/kg 12264

EP068: Methoxychlor 72-43-5 0.2 mg/kg <0.2 79.30.5 mg/kg 13054

EP075(SIM)B: Polynuclear Aromatic Hydrocarbons  (QCLot: 887979)
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Sub-Matrix: SOIL Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EP075(SIM)B: Polynuclear Aromatic Hydrocarbons  (QCLot: 887979)  - continued

EP075(SIM): Naphthalene 91-20-3 0.5 mg/kg <0.5 94.36 mg/kg 12577

EP075(SIM): Acenaphthylene 208-96-8 0.5 mg/kg <0.5 89.16 mg/kg 12472

EP075(SIM): Acenaphthene 83-32-9 0.5 mg/kg <0.5 94.66 mg/kg 12773

EP075(SIM): Fluorene 86-73-7 0.5 mg/kg <0.5 89.26 mg/kg 12672

EP075(SIM): Phenanthrene 85-01-8 0.5 mg/kg <0.5 90.36 mg/kg 12775

EP075(SIM): Anthracene 120-12-7 0.5 mg/kg <0.5 94.26 mg/kg 12777

EP075(SIM): Fluoranthene 206-44-0 0.5 mg/kg <0.5 89.86 mg/kg 12773

EP075(SIM): Pyrene 129-00-0 0.5 mg/kg <0.5 89.96 mg/kg 12874

EP075(SIM): Benz(a)anthracene 56-55-3 0.5 mg/kg <0.5 91.06 mg/kg 12369

EP075(SIM): Chrysene 218-01-9 0.5 mg/kg <0.5 88.76 mg/kg 12775

EP075(SIM): Benzo(b+j)fluoranthene 205-99-2 

205-82-3

0.5 mg/kg <0.5 92.86 mg/kg 11668

EP075(SIM): Benzo(k)fluoranthene 207-08-9 0.5 mg/kg <0.5 97.36 mg/kg 12674

EP075(SIM): Benzo(a)pyrene 50-32-8 0.5 mg/kg <0.5 89.76 mg/kg 12670

EP075(SIM): Indeno(1.2.3.cd)pyrene 193-39-5 0.5 mg/kg <0.5 93.56 mg/kg 12161

EP075(SIM): Dibenz(a.h)anthracene 53-70-3 0.5 mg/kg <0.5 90.46 mg/kg 11862

EP075(SIM): Benzo(g.h.i)perylene 191-24-2 0.5 mg/kg <0.5 91.26 mg/kg 12163

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 887978)

EP071: C10 - C14 Fraction ---- 50 mg/kg <50 105200 mg/kg 12975

EP071: C15 - C28 Fraction ---- 100 mg/kg <100 100.0300 mg/kg 13177

EP071: C29 - C36 Fraction ---- 100 mg/kg <100 106200 mg/kg 12971

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 891967)

EP080: C6 - C9 Fraction ---- 10 mg/kg <10 89.226 mg/kg 12868

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 887978)

EP071: >C10 - C16 Fraction ---- 50 mg/kg <50 106250 mg/kg 12577

EP071: >C16 - C34 Fraction ---- 100 mg/kg <100 103350 mg/kg 13874

EP071: >C34 - C40 Fraction ---- 100 mg/kg <100 105150 mg/kg 13163

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 891967)

EP080: C6 - C10 Fraction C6_C10 10 mg/kg <10 91.931 mg/kg 12868

EP080: BTEXN  (QCLot: 891967)

EP080: Benzene 71-43-2 0.2 mg/kg <0.2 83.91 mg/kg 11662

EP080: Toluene 108-88-3 0.5 mg/kg <0.5 90.21 mg/kg 12167

EP080: Ethylbenzene 100-41-4 0.5 mg/kg <0.5 85.81 mg/kg 11765

EP080: meta- & para-Xylene 108-38-3 

106-42-3

0.5 mg/kg <0.5 88.12 mg/kg 11866

EP080: ortho-Xylene 95-47-6 0.5 mg/kg <0.5 91.01 mg/kg 12068

EP080: Naphthalene 91-20-3 1 mg/kg <1 1031 mg/kg 11963
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Matrix Spike (MS) Report
The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on 

analyte recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

Sub-Matrix: SOIL Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EG005T: Total Metals by ICP-AES  (QCLot: 894586)

HA1_0.0-0.2 ES1711273-001 7440-38-2EG005T: Arsenic 89.250 mg/kg 13070

7440-43-9EG005T: Cadmium 93.750 mg/kg 13070

7440-47-3EG005T: Chromium 93.550 mg/kg 13070

7440-50-8EG005T: Copper 97.4250 mg/kg 13070

7439-92-1EG005T: Lead 93.9250 mg/kg 13070

7440-02-0EG005T: Nickel 92.250 mg/kg 13070

7440-66-6EG005T: Zinc 95.4250 mg/kg 13070

EG035T:  Total Recoverable Mercury by FIMS  (QCLot: 894585)

HA1_0.0-0.2 ES1711273-001 7439-97-6EG035T: Mercury 92.85 mg/kg 13070

EP066: Polychlorinated Biphenyls (PCB)  (QCLot: 887981)

HA1_0.0-0.2 ES1711273-001 ----EP066: Total Polychlorinated biphenyls 1041 mg/kg 13070

EP068A: Organochlorine Pesticides (OC)  (QCLot: 887980)

HA1_0.0-0.2 ES1711273-001 58-89-9EP068: gamma-BHC 91.20.5 mg/kg 13070

76-44-8EP068: Heptachlor 91.70.5 mg/kg 13070

309-00-2EP068: Aldrin 88.20.5 mg/kg 13070

60-57-1EP068: Dieldrin 89.90.5 mg/kg 13070

72-20-8EP068: Endrin 95.22 mg/kg 13070

50-29-3EP068: 4.4`-DDT 88.22 mg/kg 13070

EP075(SIM)B: Polynuclear Aromatic Hydrocarbons  (QCLot: 887979)

HA1_0.0-0.2 ES1711273-001 83-32-9EP075(SIM): Acenaphthene 91.910 mg/kg 13070

129-00-0EP075(SIM): Pyrene 86.510 mg/kg 13070

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 887978)

HA1_0.0-0.2 ES1711273-001 ----EP071: C10 - C14 Fraction 83.8523 mg/kg 13773

----EP071: C15 - C28 Fraction 92.12319 mg/kg 13153

----EP071: C29 - C36 Fraction 1091714 mg/kg 13252

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 891967)

HA1_0.0-0.2 ES1711273-001 ----EP080: C6 - C9 Fraction 98.132.5 mg/kg 13070

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 887978)

HA1_0.0-0.2 ES1711273-001 ----EP071: >C10 - C16 Fraction 83.4860 mg/kg 13773

----EP071: >C16 - C34 Fraction 1013223 mg/kg 13153

----EP071: >C34 - C40 Fraction 1081058 mg/kg 13252

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 891967)



9 of 9:Page

Work Order :

:Client

ES1711273

GHD PTY LTD

BARRINGTON BRIDGE:Project

Sub-Matrix: SOIL Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 891967)  - continued

HA1_0.0-0.2 ES1711273-001 C6_C10EP080: C6 - C10 Fraction 98.337.5 mg/kg 13070

EP080: BTEXN  (QCLot: 891967)

HA1_0.0-0.2 ES1711273-001 71-43-2EP080: Benzene 77.72.5 mg/kg 13070

108-88-3EP080: Toluene 86.52.5 mg/kg 13070

100-41-4EP080: Ethylbenzene 83.42.5 mg/kg 13070

108-38-3 

106-42-3

EP080: meta- & para-Xylene 81.22.5 mg/kg 13070

95-47-6EP080: ortho-Xylene 83.32.5 mg/kg 13070

91-20-3EP080: Naphthalene 89.42.5 mg/kg 13070
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Environmental

QA/QC Compliance Assessment to assist with Quality Review
Work Order : ES1711273 Page : 1 of 7

:: LaboratoryClient Environmental Division SydneyGHD PTY LTD

:Contact MS EVETTE GRIFFIN Telephone : +61-2-8784 8555

:Project BARRINGTON BRIDGE Date Samples Received : 11-May-2017

Site : ---- Issue Date : 22-May-2017

----:Sampler No. of samples received : 12

:Order number 2218532 No. of samples analysed : 9

This report is automatically generated by the ALS LIMS through interpretation of the ALS Quality Control Report and several Quality Assurance parameters measured by ALS. This automated 

reporting highlights any non-conformances, facilitates faster and more accurate data validation and is designed to assist internal expert and external Auditor review. Many components of this 

report contribute to the overall DQO assessment and reporting for guideline compliance. 

 

Brief method summaries and references are also provided to assist in traceability.

Summary of Outliers

Outliers : Quality Control Samples

This report highlights outliers flagged in the Quality Control (QC) Report.

l NO Method Blank value outliers occur.

l NO Duplicate outliers occur.

l NO Laboratory Control outliers occur.

l NO Matrix Spike outliers occur.

l For all regular sample matrices, NO  surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance

l NO Analysis Holding Time Outliers exist.

Outliers : Frequency of Quality Control Samples

l NO Quality Control Sample Frequency Outliers exist.

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Analysis Holding Time Compliance

Holding times for VOC in soils vary according to analytes of interest.  Vinyl Chloride and Styrene holding time is 7 days; others 14 days.  A recorded breach does not guarantee a breach for all VOC analytes and 

should be verified in case the reported breach is a false positive or Vinyl Chloride and Styrene are not key analytes of interest/concern.

Holding time for leachate methods (e.g. TCLP) vary according to the analytes reported.  Assessment compares the leach date with the shortest analyte holding time for the equivalent soil method. These are: organics 

14 days, mercury 28 days & other metals 180 days.  A recorded breach does not guarantee a breach for all non-volatile parameters.

If samples are identified below as having been analysed or extracted outside of recommended holding times, this should be taken into consideration when interpreting results.

This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times (referencing USEPA SW 846, APHA, AS and NEPM) based on the sample container 

provided.  Dates reported represent first date of extraction or analysis and preclude subsequent dilutions and reruns. A listing of breaches (if any) is provided herein.

Matrix: SOIL Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EA055: Moisture Content

Soil Glass Jar - Unpreserved (EA055-103)

HA1_0.0-0.2, HA2_0.0-0.2,

HA3_0.0-0.2, HA4_0.0-0.2,

HA5_0.0-0.1, HA6_0.0-0.1,

HA7_0.0-0.1, HA8_0.0-0.1,

QA1

24-May-2017---- 17-May-2017----10-May-2017 ---- ü

EA200: AS 4964 - 2004 Identification of Asbestos in Soils

Snap Lock Bag - Subsampled by ALS (EA200)

HA1_0.0-0.2, HA2_0.0-0.2,

HA3_0.0-0.2, HA4_0.0-0.2,

HA5_0.0-0.1, HA6_0.0-0.1,

HA7_0.0-0.1, HA8_0.0-0.1,

QA1

06-Nov-2017---- 17-May-2017----10-May-2017 ---- ü

EG005T: Total Metals by ICP-AES

Soil Glass Jar - Unpreserved (EG005T)

HA1_0.0-0.2, HA2_0.0-0.2,

HA3_0.0-0.2, HA4_0.0-0.2,

HA5_0.0-0.1, HA6_0.0-0.1,

HA7_0.0-0.1, HA8_0.0-0.1,

QA1

06-Nov-201706-Nov-2017 18-May-201718-May-201710-May-2017 ü ü

EG035T:  Total Recoverable Mercury by FIMS

Soil Glass Jar - Unpreserved (EG035T)

HA1_0.0-0.2, HA2_0.0-0.2,

HA3_0.0-0.2, HA4_0.0-0.2,

HA5_0.0-0.1, HA6_0.0-0.1,

HA7_0.0-0.1, HA8_0.0-0.1,

QA1

07-Jun-201707-Jun-2017 18-May-201718-May-201710-May-2017 ü ü
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Matrix: SOIL Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EP066: Polychlorinated Biphenyls (PCB)

Soil Glass Jar - Unpreserved (EP066)

HA1_0.0-0.2, HA2_0.0-0.2,

HA3_0.0-0.2, HA4_0.0-0.2,

HA5_0.0-0.1, HA6_0.0-0.1,

HA7_0.0-0.1, HA8_0.0-0.1,

QA1

26-Jun-201724-May-2017 17-May-201717-May-201710-May-2017 ü ü

EP068A: Organochlorine Pesticides (OC)

Soil Glass Jar - Unpreserved (EP068)

HA1_0.0-0.2, HA2_0.0-0.2,

HA3_0.0-0.2, HA4_0.0-0.2,

HA5_0.0-0.1, HA6_0.0-0.1,

HA7_0.0-0.1, HA8_0.0-0.1,

QA1

26-Jun-201724-May-2017 17-May-201717-May-201710-May-2017 ü ü

EP075(SIM)B: Polynuclear Aromatic Hydrocarbons

Soil Glass Jar - Unpreserved (EP075(SIM))

HA1_0.0-0.2, HA2_0.0-0.2,

HA3_0.0-0.2, HA4_0.0-0.2,

HA5_0.0-0.1, HA6_0.0-0.1,

HA7_0.0-0.1, HA8_0.0-0.1,

QA1

26-Jun-201724-May-2017 17-May-201717-May-201710-May-2017 ü ü

EP080/071: Total Petroleum Hydrocarbons

Soil Glass Jar - Unpreserved (EP071)

HA1_0.0-0.2, HA2_0.0-0.2,

HA3_0.0-0.2, HA4_0.0-0.2,

HA5_0.0-0.1, HA6_0.0-0.1,

HA7_0.0-0.1, HA8_0.0-0.1,

QA1

26-Jun-201724-May-2017 17-May-201717-May-201710-May-2017 ü ü

Soil Glass Jar - Unpreserved (EP080)

HA1_0.0-0.2, HA2_0.0-0.2,

HA3_0.0-0.2, HA4_0.0-0.2,

HA5_0.0-0.1, HA6_0.0-0.1,

HA7_0.0-0.1, HA8_0.0-0.1,

QA1

24-May-201724-May-2017 18-May-201717-May-201710-May-2017 ü ü
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Matrix: SOIL Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

Soil Glass Jar - Unpreserved (EP071)

HA1_0.0-0.2, HA2_0.0-0.2,

HA3_0.0-0.2, HA4_0.0-0.2,

HA5_0.0-0.1, HA6_0.0-0.1,

HA7_0.0-0.1, HA8_0.0-0.1,

QA1

26-Jun-201724-May-2017 17-May-201717-May-201710-May-2017 ü ü

Soil Glass Jar - Unpreserved (EP080)

HA1_0.0-0.2, HA2_0.0-0.2,

HA3_0.0-0.2, HA4_0.0-0.2,

HA5_0.0-0.1, HA6_0.0-0.1,

HA7_0.0-0.1, HA8_0.0-0.1,

QA1

24-May-201724-May-2017 18-May-201717-May-201710-May-2017 ü ü

EP080: BTEXN

Soil Glass Jar - Unpreserved (EP080)

HA1_0.0-0.2, HA2_0.0-0.2,

HA3_0.0-0.2, HA4_0.0-0.2,

HA5_0.0-0.1, HA6_0.0-0.1,

HA7_0.0-0.1, HA8_0.0-0.1,

QA1

24-May-201724-May-2017 18-May-201717-May-201710-May-2017 ü ü
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Quality Control Parameter Frequency Compliance
The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(were) processed. Actual rate should be greater than or equal to 

the expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: SOIL Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC Standard 10.00  10.004 40 üMoisture Content EA055-103

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üPAH/Phenols (SIM) EP075(SIM)

NEPM 2013 B3 & ALS QC Standard 11.11  10.001 9 üPesticides by GCMS EP068

NEPM 2013 B3 & ALS QC Standard 11.11  10.001 9 üPolychlorinated Biphenyls (PCB) EP066

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üTotal Mercury by FIMS EG035T

NEPM 2013 B3 & ALS QC Standard 10.53  10.002 19 üTotal Metals by ICP-AES EG005T

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üTRH Volatiles/BTEX EP080

Laboratory Control Samples (LCS)

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üPAH/Phenols (SIM) EP075(SIM)

NEPM 2013 B3 & ALS QC Standard 11.11  5.001 9 üPesticides by GCMS EP068

NEPM 2013 B3 & ALS QC Standard 11.11  5.001 9 üPolychlorinated Biphenyls (PCB) EP066

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Mercury by FIMS EG035T

NEPM 2013 B3 & ALS QC Standard 5.26  5.001 19 üTotal Metals by ICP-AES EG005T

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH Volatiles/BTEX EP080

Method Blanks (MB)

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üPAH/Phenols (SIM) EP075(SIM)

NEPM 2013 B3 & ALS QC Standard 11.11  5.001 9 üPesticides by GCMS EP068

NEPM 2013 B3 & ALS QC Standard 11.11  5.001 9 üPolychlorinated Biphenyls (PCB) EP066

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Mercury by FIMS EG035T

NEPM 2013 B3 & ALS QC Standard 5.26  5.001 19 üTotal Metals by ICP-AES EG005T

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH Volatiles/BTEX EP080

Matrix Spikes (MS)

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üPAH/Phenols (SIM) EP075(SIM)

NEPM 2013 B3 & ALS QC Standard 11.11  5.001 9 üPesticides by GCMS EP068

NEPM 2013 B3 & ALS QC Standard 11.11  5.001 9 üPolychlorinated Biphenyls (PCB) EP066

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Mercury by FIMS EG035T

NEPM 2013 B3 & ALS QC Standard 5.26  5.001 19 üTotal Metals by ICP-AES EG005T

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH Volatiles/BTEX EP080
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Brief Method Summaries
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the 

Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Analytical Methods Method DescriptionsMatrixMethod

In house:  A gravimetric procedure based on weight loss over a 12 hour drying period at 103-105 degrees C.  

This method is compliant with NEPM (2013) Schedule B(3) Section 7.1 and Table 1 (14 day holding time).

Moisture Content EA055-103 SOIL

AS 4964 - 2004 Method for the qualitative identification of asbestos in bulk samples

Analysis by Polarised Light Microscopy including dispersion staining

Asbestos Identification in Soils EA200 SOIL

In house: Referenced to APHA 3120; USEPA SW 846 - 6010.  Metals are determined following an appropriate 

acid digestion of the soil.  The ICPAES technique ionises samples in a plasma, emitting a characteristic 

spectrum based on metals present.  Intensities at selected wavelengths are compared against those of matrix 

matched standards. This method is compliant with NEPM (2013) Schedule B(3)

Total Metals by ICP-AES EG005T SOIL

In house: Referenced to AS 3550, APHA 3112 Hg - B (Flow-injection (SnCl2)(Cold Vapour generation) AAS)  

FIM-AAS is an automated flameless atomic absorption technique. Mercury in solids are determined following an 

appropriate acid digestion. Ionic mercury is reduced online to atomic mercury vapour by SnCl2 which is then 

purged into a heated quartz cell.  Quantification is by comparing absorbance against a calibration curve. This 

method is compliant with NEPM (2013) Schedule B(3)

Total Mercury by FIMS EG035T SOIL

In house: Referenced to USEPA SW 846 - 8270D  Extracts are analysed by Capillary GC/MS and quantification is 

by comparison against an established 5 point calibration curve. This method is compliant with NEPM (2013) 

Schedule B(3) (Method 504)

Polychlorinated Biphenyls (PCB) EP066 SOIL

In house: Referenced to USEPA SW 846 - 8270D Extracts are analysed by Capillary GC/MS and quantification is 

by comparison against an established 5 point calibration curve. This technique is compliant with NEPM (2013) 

Schedule B(3) (Method 504,505)

Pesticides by GCMS EP068 SOIL

In house: Referenced to USEPA SW 846 - 8015A  Sample extracts are analysed by Capillary GC/FID and 

quantified against alkane standards over the range C10 - C40.

TRH - Semivolatile Fraction EP071 SOIL

In house: Referenced to USEPA SW 846 - 8270D  Extracts are analysed by Capillary GC/MS in Selective Ion 

Mode (SIM) and quantification is by comparison against an established 5 point calibration curve. This method is 

compliant with NEPM (2013) Schedule B(3) (Method 502 and 507)

PAH/Phenols (SIM) EP075(SIM) SOIL

In house: Referenced to USEPA SW 846 - 8260B  Extracts are analysed by Purge and Trap, Capillary GC/MS. 

Quantification is by comparison against an established  5 point calibration curve.

TRH Volatiles/BTEX EP080 SOIL

Preparation Methods Method DescriptionsMatrixMethod

In house: Referenced to USEPA 200.2.  Hot Block Acid Digestion  1.0g of sample is heated with Nitric and 

Hydrochloric acids, then cooled.  Peroxide is added and samples heated and cooled again before being filtered 

and bulked to volume for analysis.  Digest is appropriate for determination of selected metals in sludge, 

sediments, and soils. This method is compliant with NEPM (2013) Schedule B(3) (Method 202)

Hot Block Digest for metals in soils 

sediments and sludges

EN69 SOIL

In house: Referenced to USEPA SW 846 - 5030A.  5g of solid is shaken with surrogate and 10mL methanol prior 

to analysis by Purge and Trap -  GC/MS.

Methanolic Extraction of Soils for Purge 

and Trap

* ORG16 SOIL

In house:  Mechanical agitation (tumbler). 10g of sample, Na2SO4 and surrogate are extracted with 30mL 1:1 

DCM/Acetone by end over end tumble.  The solvent is decanted, dehydrated and concentrated (by KD) to the 

desired volume for analysis.

Tumbler Extraction of Solids ORG17 SOIL
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1.0  INTRODUCTION
1.1.  The proposal
NSW Roads and Maritime Services (Roads and Maritime) 
is proposing the construction of a new bridge over the 
Barrington River and the temporary retention of the existing 
bridge (the proposal). The new alignment is to the south of 
the existing bridge, with realignment of Thunderbolts Way for 
approximately 200 m either side of the Barrington River. The 
new bridge will be on a broad curve. Refer Figure 1. 

The proposal would be completed in a staged manner with 
the new bridge and the majority of the road approaches 
being constructed in the first phase. After diversion of traffic 
onto the new bridge, completion of the remainder of the 
earthworks, and removal of the existing bridge would be 
undertaken. It is expected that the existing bridge would 
be retained up to a period of approximately two (2) years. 
Existing road approaches would also be removed.

The proposal would require the establishment of a temporary 
site compound/stockpile site on both the east and west of the 
Barrington River. In addition, an off-site emergency storage 
area is proposed in an existing disturbed location at Bowman 
Farm Road, Gloucester.

The major design changes for the approach roads of the 
proposal includes:

• Alterations to the alignment of the road approaches of 
Thunderbolts Way to the east and west to link with the 
new bridge and provision of new embankments.

• Provision of temporary road widening to suit staging 
arrangements at the interface with the existing 
Thunderbolts Way.

• The embankments immediately adjoining the road along 
the eastern and western approaches are 1 in 4 batters. 
Some embankments along the western approach will be 
1 in 2 batters due to the existing topography. 

• Property acquisition including:  
Total acquisition of Lot 1 of DP 543699 and removal of 
existing building. 
Partial acquisition of Lot 782 of DP 859185, Lot 3 of DP 
286177 and Lot 120 of DP 1060829.

• Utility adjustments, including an underground Telstra 
service, Essential Energy overhead transmission 
lines and power poles, and water services owned by 
MidCoast Water. Adjustment of the water services 
owned by MidCoast Water would require replacement 
of asbestos piping from the existing Barrington Bridge to 
the village of Barrington.

• Landscape treatment of the approach roads, 
rehabilitation of the embankments and disturbed areas. 

• Removal of road approaches.
• Provision of informal access to the river.

Figure 1 – Proposed new Barrington Bridge   
Source: GHD 2017
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Figure 2 – Proposed bridge long section 
Source: GHD 2017

Figure 3 – Proposed bridge cross section 
Source: GHD 2017

The proposal continued
INTRODUCTION CONTINUED

The proposal for the new bridge incorporates:

• Construction of a new concrete super-T girder bridge 
over the Barrington River, approximately 108 m long, 
14.43 m wide and incorporating a 2.8 m wide path for 
pedestrians. The pedestrian path ends approximately 30 
m from the bridge in both directions.

• The new bridge deck would be at RL 111.34 on the 
eastern bank and RL 113.50 on the western bank. A 1.4 
m pedestrian fence is proposed on the northern side of 
the bridge and a 1.3 m traffic barrier on the southern side 
and between the road and pedestrian path. 

• Construction of a temporary in-stream rock platform in 
the Barrington River for bridge construction.

• Clearing of vegetation
• Earthworks
• Landscaping
• Decommissioning and rehabilitation of disturbed areas.

Refer Figures 2 and 3. 
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Figure 4 – Existing Barrington Bridge

1.2.  Purpose + scope of the report
The purpose of this report is to undertake a Landscape 
character and visual impact assessment (LCVIA) for the new 
Barrington Bridge and bridge approaches and the retention of 
the existing bridge for up to approximately two (2) years. The 
new Barrington Bridge proposal is located to the south of the 
existing bridge.

This LCVIA provides:

• An introduction and background for the proposal.
• A contextual analysis of the study area providing an 

overview of the regional and local context of the area.
• A description of the visual setting of the existing bridge.
• A landscape character and visual impact assessment of 

the proposal.
• Mitigation measures for the residual impacts of the 

proposal.

INTRODUCTION CONTINUED
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Roads and Maritime has developed a strategy for the 
sustainable conservation of heritage timber truss bridges 
throughout NSW (Figure 5). Community consultation was 
undertaken as part of the strategy.

Of the 407 bridges built between about 1860 and 1936, 63 
remain of which 48 are managed by Roads and Maritime and 
15 by local councils. These bridges represent an important 
part of the heritage of NSW with 29 currently listed on the 
State Heritage Register.

Managing these historic assets into the future presents an 
important challenge. Issues include inadequate load carrying 
capacity, narrow bridge width, poor access for large vehicles 
and frequent and very expensive ongoing maintenance 
needs.

Timber truss bridges were designed for horse-drawn wagons 
and subsequently steam engines, weighing about 16 tonnes. 
They were built from high quality Australian hardwood 
timbers, which at the time were readily available and cheaper 
than imported iron and steel (Roads and Maritime 2011). 

Roads and Maritime recognises that not all timber truss 
bridges can be maintained into the future due to maintenance 
issues and the increasing demands for heavy vehicle access.  
There are few reuse options and ongoing maintenance costs 
are similar to operational bridge costs. Out of service bridges 
over a waterway create safety and environmental hazards. 

Barrington Bridge was built in 1920 and is an Allan truss 
bridge. The bridge is located on Thunderbolts Way, which is 
an important freight link between the Mid North Coast and 
the New England Tablelands serving tourism, livestock and 
timber industries.

Due to the emerging load requirements of this route, the 
bridge has been identified for replacement. As a result, the 
bridge cannot be retained for use in Roads and Maritime’s 
timber truss bridge portfolio. 

The truss form used on the bridge is of the Allan Truss Type 
2 - ‘Standard’ type, which can be seen in other examples. 
Its removal and replacement would not result in a loss of the 
representativeness of Roads and Maritime’s timber truss 
bridge collection (Roads and Maritime, 2011).

The proposal involves replacing the existing timber bridge 
with a structure on an improved alignment to reduce long 
term maintenance costs and improve road freight productivity 
while meeting the changing traffic needs of the community in 
Barrington and surrounding areas. 

TIMBER TRUSS BRIDGE 
CONSERVATION STRATEGY 
Submissions report and revised 
conservation strategy 
AUGUST 2012 

RMS 13.170 
ISBN 978-1-922194-17-6 

INDIVIDUAL BRIDGE 
PROFILES  
TIMBER TRUSS ROAD BRIDGES  
JULY 2011

 

JULY 2011

Community Update

RTA Timber Truss Road Bridges
A strategic approach to conservation 
The RTA has developed a new strategy for the sustainable conservation of heritage timber truss
bridges. A report outlining this proposed strategy has been prepared by the RTA. In collaboration
with the Heritage Council of NSW, the RTA is now seeking community feedback on the proposal.  

Background 
The RTA manages many of the State’s surviving timber truss
road bridges. Of the 407 bridges built between about 1860
and 1936, 63 remain – 48 are managed by the RTA and 
15 by local councils. These bridges represent an important
part of the heritage of NSW with 29 currently listed on the
State Heritage Register. 

Managing these historic assets into the future presents a
significant challenge. Issues include inadequate load carrying
capacity, narrow bridge width, poor access for large vehicles
and frequent and very expensive ongoing maintenance needs. 

The RTA recognises that not all timber truss bridges can be
maintained into the future due to maintenance issues and
the increasing demands for heavy vehicle access. The RTA’s
strategy identifies those bridges that require either:

• Long-term conservation

• Conservation with modifications

• Replacement

This choice is a balance of transport needs and heritage
conservation. 

The challenges of managing these bridges  
Timber truss bridges were designed for horse-drawn
wagons and subsequently steam engines, weighing about 
16 tonnes. They were built from high quality Australian
hardwood timbers, which at the time were readily available
and cheaper than imported iron and steel. 

Bridges are long term investments and modern bridges are now
designed for 160 tonnes capacity to cater for future increases.
Improving freight productivity and access is a high priority for
Federal and State governments and NSW is working to provide
access for 45.5 tonne vehicles, called higher mass limit vehicles,
across State roads and Regional roads. Ongoing development 
in freight vehicles will see even larger and heavier vehicles
requiring improved road access in the near future. 

Timber truss bridges are not able to carry higher mass
vehicles. They are a potential safety risk. In conjunction with
the Heritage Council the RTA has developed techniques 
to increase the load carrying capacity of timber truss bridges
to 42.5 tonnes (the current general access limit), but it is
not possible to upgrade these bridges beyond that limit. 

Photograph: Mitchell Library, State Library of NSW. ON 124

Many truss bridges are unable to cope with increasing load
demands on their route. Mungindi Bridge – Dare trussOriginal St Albans Bridge – Old PWD truss circa 1890 

1

Figure 5 – Timber truss bridge reports
Source: Roads and Maritime Services 2012

Figure 6 – Barrington Bridge trusses

Figure 7 – Timber truss bridge designs
Source: Roads and Maritime Services 2012

2.0  BACKGROUND

Identifying the best bridge candidates 
for conservation   

The RTA and heritage experts considered both operational
and heritage criteria to identify which timber truss bridges
had the fewest operational constraints and the highest level
of heritage significance. 

The assessment identified 24 bridges which met, or could 
be upgraded to meet the operational requirements of the
road network. These 24 bridges provide a reasonable
representation of the five timber truss designs and features.
There is also the potential to retain Swan Hill Bridge for
local use once it is bypassed, which would enhance the
representative collection of retained bridges.

TABLE 2 – TIMBER TRUSS BRIDGE DESIGNS

Old Public Works Department trusses, built from 1860
to1886. These bridges were designed by British engineers
working in NSW, and adopted British styles of construction.

Dare trusses, built from 1905 to 1936. This design was
very similar to the Allan truss, with the main difference
being a steel bottom chord.

Allan trusses, built from 1893 to 1929. This design was
similar to the American Howe truss design. The trusses
were constructed with cast iron connection pieces.
The trusses were constructed in two halves, to facilitate
maintenance. 

McDonald trusses, built from 1886 to 1893. This design
was similar to British styles of construction but featured
locally developed improvements.

De Burgh trusses, built from 1899 to 1905. This was 
a pin-jointed design, similar to the American Pratt truss 
design. Steel replaced timber for the bottom chord.

Monkerai Bridge 

Five Day Creek Bridge

Morpeth Bridge

Beckers Bridge

Bulga Bridge

3

2.1.  Roads and Maritime Timber Truss Bridge Conservation Strategy
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Barrington Bridge is located on Thunderbolts Way and 
crosses the Barrington River. The bridge is located 
approximately 500 m west of the village of Barrington (Figure 
8). 

Thunderbolts Way is a regional road linking Gloucester to 
Walcha (Figure 9). Thunderbolts Way is under the control of 
MidCoast Council, while Roads and Maritime manages the 
timber bridge.

Barrington Village is surrounded by a number of mountain 
ranges including the Copeland Tops and the Bucketts 
Mountains, which forms a significant part of its landscape 
setting.

3.0  CONTEXTUAL ANALYSIS
3.1.  Regional context

Figure 8 – Locality plan
Source: Six maps 2016

0 100 400m

0 m 400 m 1000 m

Barrington
Gloucester

Walcha

0 m 30 km 60 km

Figure 9 – Regional context - Gloucester to Walcha
Source: Six maps 2016
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Figure 10 – Local context
Source: Base map - GHD 2016
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3.2.  Local context
Barrington Bridge is approximately 500 m west of Barrington 
Village. Barrington Village is located approximately 5 km 
north-west of Gloucester. Barrington Village provides a 
range of services including a general store, service station, 
community hall, the Barrington public school (primary school) 
and various open space and recreational areas (Figure 10).

The village is elevated and has views over the adjoining 
agricultural lands to the west and the Barrington River. 
Agricultural lands adjoining Barrington River include cropping 
for hay production and livestock grazing.

Barrington Reserve is located to the west of the Barrington 
River and north-west of the Barrington Bridge and is 
accessed from Thunderbolts Way. The reserve has seven (7) 
camping sites and toilets. Access to the River is via a set of 
stairs within the reserve. Barrington River is used for canoe/
kayak launching, swimming and fishing. 
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ARGYLE    STREET

CONTEXTUAL ANALYSIS CONTINUED
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3.3.  Visual setting of the bridge

Figure 11 – Visual setting of existing bridge
Source: Base map - Google Earth 2016

0 m 37.5 m 75 m

Barrington Bridge is a single lane timber bridge that crosses 
the Barrington River at right angles and is at a lower level to 
the surrounding road network (Figure 11).

Both approaches to the bridge from the east and west are 
curved on approach. Vehicles are required to give way to a 
vehicle on the bridge.

Riparian vegetation is located on the banks of the river 
further obscuring the view of the bridge from the surrounding 
area. 

The existing situation at the Barrington Bridge is 
characterised by:

• The view from the approach to the bridge is agricultural 
fields and beyond. 

• The Barrington River is a perennial river popular with 
kayakers and canoers due to its sections of white water 
and attractive scenery.

• The  western and eastern approaches to the existing 
bridge are unmarked (except by a road sign).

• The steep-sided banks to Barrington River are replete 
with weed species.

• Barrington Reserve is adjacent to the proposal and 
provides camping, BBQ, amenities and an entry point to 
the Barrington River.

Existing bridge
Thunderbolts Way

LEGEND

CONTEXTUAL ANALYSIS CONTINUED
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0 40 150m0 40 150m

Figure 12 – Zone plan
Source: Department of Planning and Environment (2016)

Figure 13 – Heritage map
Source: Department of Planning and Environment (2016)

LEGEND

RU5 - Village

RE1 - Public 
Recreation
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R5 - Large Lot 
Residential

The existing Barrington Bridge is located within the 
MidCoast Local Government Area. 

The bridge and road alignment is zoned RU1 Primary 
Production under the Gloucester Local Environmental 
Plan 2010 (Gloucester LEP) as are the adjoining 
agricultural lands. The adjoining camping ground 
(Barrington Reserve) is zoned RE1 Public Recreation. 
Refer Figure 12.

Barrington Bridge is listed as a local heritage item under 
the Gloucester LEP. Refer Figure 13

3.4.  Planning framework

0 m 150 m 300 m 0 m 150 m 300 m

I7

I6

CONTEXTUAL ANALYSIS CONTINUED
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4.0  LANDSCAPE CHARACTER ANALYSIS

A series of landscape character zones (LCZ) were identified 
that have a distinct character resulting from a combination 
of urban and landscape features that include landform, built 
form, vegetation and land use for the study area (Figure 14). 

The landscape character zones for the study area have been 
identified as:

• LCZ 1 - Barrington Village
• LCZ 2 - Agricultural Lands
• LCZ 3 - Barrington River and Bridge 
• LCZ 4 - Barrington Reserve

Figure 14 – Landscape character zones
Source: Base map - GHD
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The methodology for the Landscape character impact 
assessment is in accordance with the Roads and Maritime’s 
Guideline for landscape character and visual impact 
assessment.

Impacts can be positive and/or negative depending on a 
number of variables including viewer’s perceptions. For this 
assessment, it is PAA Design’s interpretation of values that 
determine the rankings for the landscape character impact 
assessment.

Sensitivity and magnitude provide measures to assess 
impacts from the proposal on the landscape character. The 
sensitivity and magnitude for landscape character are as 
follows:

Sensitivity: refers to how sensitive the character of the 
setting is to the proposed change and its capacity to absorb 
the change. 

Magnitude: refers to the scale, form and character of a 
development proposal. 

The rankings outlined in Table 1 have been used to 
determine the sensitivity and magnitude of the proposal on 
each LCZ.

Table 1 – Sensitivity and magnitude rankings
Rank Description
Negligible Only a small part is discernible or at such a 

distance and is scarcely appreciated.
Low The proposal constitutes a minor component of 

the landscape character.
Moderate The proposal would form an immediately 

apparent part of the landscape that affects and 
changes its character.

High The proposal would be the dominant feature in 
the landscape and would affect and change its 
character.

The combination of sensitivity and magnitude provides an 
impact rating for the proposal on the landscape character 
based on Table 2 prepared by Roads and Maritime outlined 
in the Landscape character and visual impact guidelines.

An assessment has been undertaken to measure the impact 
of the proposal on the landscape character zones.

Whilst the new bridge design has not yet been fully resolved, 
it is proposed that the bridge would be higher than the 
existing bridge. Whilst bridges are a man-made intervention 
into the landscape, and therefore have an impact, it is not 
always a negative impact. Bridges are considered to make a 
positive contribution to the landscape.

The LCZs are outlined below and an assessment has been 
carried out for each LCZ. 

(Roads and Maritime Services, 2013)

SE
N

SI
TI

VI
TY

Table 2 – Landscape character impact matrix
MAGNITUDE

High Moderate Low Negligible
High High Impact High-Moderate Moderate Negligible

Moderate High-Moderate Moderate Moderate-Low Negligible
Low Moderate Moderate-Low Low Negligible

Negligible Negligible Negligible Negligible Negligible

4.2.  Methodology 4.3.  Impact assessment
LANDSCAPE CHARACTER ANALYSIS CONTINUED
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Landscape character zone 1 - Barrington Village
Landform and 
drainage

The village is located on the northern footslopes of the Bucketts Mountains and is elevated from the 
surrounding agricultural lands and the Barrington River. The village is generally kerb and gutter along 
most streets. 

Vegetation Mixture of native and introduced species. The village forms an important part of its landscape 
character.

Land use/built 
environment

Contains most of the village services including the primary school (identified as a local heritage item), 
general store, community hall and community and skate park.

A range of low density residential development including new and older style single and two storey 
dwellings on larger lots.

Landscape features Views of the Barrington River and bridge from the western edge of the village. Views to the Copeland 
Tops.

Spatial quality of zone Semi-enclosed due to the scale of vegetation generally along property boundaries. The western part 
of the village opens up and provides views towards the agricultural lands and Barrington River. View 
corridors along the street network. 

Infrastructure Roads are generally a mix of rural verges and kerb and gutter construction with overhead power lines.
Major economic 
components

Barrington Village provides a range of services including the general store, service station, primary 
school and recreational lands. 

Table 3 – Measurement of impact - LCZ 1
Sensitivity Negligible Comments
Magnitude Negligible The new bridge and its approaches and the retention of 

the existing bridge for up to two (2) years would have a 
negligible impact on the landscape character of the Village. 

Overall level of impact Negligible

LCZ 1 - Barrington Village

Figure 15 – Barrington Village - Landscape character

Impact assessment continued

View to the west along Argyle Street Local facilities

Village street network Village street network

The elevated village of Barrington Barrington Public School

LANDSCAPE CHARACTER ANALYSIS CONTINUED
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Landscape character zone 2 - Agricultural Lands
Landform and 
drainage

Agricultural lands are generally flat adjoining the Barrington River and forms part of the River 
floodplain.

Vegetation Exotic grasses with scattered trees. 
Land use/built 
environment

Agricultural lands including cropping for hay production and livestock grazing. Rural dwellings and 
ancillary facilities. 

Landscape features Generally flat agricultural lands adjoining the river to undulating landforms. 
Spatial quality of zone Generally open with undulating terrain occasionally obscuring views. Views of existing bridge from 

western and eastern approaches. Views to the surrounding ranges. 
Infrastructure Thunderbolts Way and rural roads. Rural dwellings, ancillary facilities and fences. 
Major economic 
components

Agricultural lands.

Table 4 – Measurement of impact - LCZ 2
Sensitivity Low Comments
Magnitude Low The approaches to the bridge will be relocated within the 

agricultural lands to align with the new location of the 
bridge. Due to the topography and new location of the 
bridge, the approach roads will be elevated with moderate 
slopes (4:1) along the approaches. The batter then 
steepens (2:1) along the western approach due to the 
existing topography. The proposal would constitute a minor 
component of the landscape character. 

Overall level of impact Low

LCZ 2 - Agricultural Lands
Impact assessment continued

Figure 16 – Agricultural Land - Landscape character

View from the Village to the bridge Agricultural lands to the south of Thunderbolts way

View of the grazing lands View to the north of Thunderbolts Way

Agricultural lands to the south Western approach to the village

LANDSCAPE CHARACTER ANALYSIS CONTINUED
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Landscape character zone 3 - Barrington River and Bridge
Landform and 
drainage

The Barrington River is located in the Manning River catchment and is a major tributary of the 
Manning River, which rises in the Barrington Tops and flows for 250 km, eventually flowing south-east 
through a coastal floodplain to Taree. The Barrington River joins with the Gloucester River then flows 
to the Manning River. 

Vegetation High/moderate to low quality River Flat Eucalypt Forest EEC. The river banks are also moderately 
infested with invasive and noxious weeds. 

Land use/built 
environment

Undeveloped and used for informal recreation including water based activities in the river. 

Landscape features Defined vegetated river banks with the river changing from a wide flowing water body to more 
complex narrow waterways and creek systems, including areas of rapids.

Spatial quality of zone Enclosed by the steep river banks and the riparian vegetation. Some areas are disturbed and lack 
canopy species and therefore allows views to and from the river.

Infrastructure Public access to the Barrington River via the Barrington Reserve.
Major economic 
components

The river and the floodplain provides an informal recreational area.

Table 5 – Measurement of impact - LCZ 3
Sensitivity Moderate Comments
Magnitude Moderate The new bridge and its approaches forms an immediate 

apparent part of the landscape that affects and changes 
the character of the Barrington River. However, the new 
bridge is to be located generally in the immediate location 
of the existing bridge, which has been a crossing within this 
environment since the 1920s. The existing bridge will be 
temporarily retained and the new bridge will be of a modern 
design. There is the potential that views from the bridge 
would provide better views of Barrington River. Further, the 
approaches have slight curves allowing the road corridor to 
sit within the landscape character.

Overall level of impact Moderate

LCZ 3 - Barrington River and Bridge
Impact assessment continued

Figure 17 – Barrington River and Bridge - Landscape character

Barrington Bridge Barrington River

Barrington Bridge - west View to the north from the reserve

Banks of the Barrington River Barrington River - view from the south to the bridge

LANDSCAPE CHARACTER ANALYSIS CONTINUED
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Landscape character zone 4 - Barrington Reserve
Landform and 
drainage

The land utilised for the recreation grounds is generally flat. The Barrington River is located to the 
east with Thunderbolts Way to the south. 

Vegetation River Flat Eucalypt Forest EEC and Exotic grasses with scattered trees. 
Land use/built 
environment

Contains the Barrington Reserve including informal car parking, shelter structures and toilets. 
Generally undeveloped and used for recreation such as camping and access to the river for 
swimming, fishing and kayaking. 

Landscape features Flat and cleared area for parking and camping. Filtered views to the river and bridge. 
Spatial quality of zone Generally enclosed with some filtered views. 
Infrastructure Rural roads, recreation grounds, toilets, informal car parking and public access to the Barrington 

River. 
Major economic 
components

Recreation grounds. 

Table 6 – Measurement of impact - LCZ 4
Sensitivity Negligible Comments
Magnitude Negligible Whilst there may be glimpses of the new road and the 

road environment will be a high speed environment, the 
road corridor will be located further to the south away 
from the reserve. There is no impact on the access to the 
reserve from Thunderbolts Way. Therefore the impact in the 
landscape character is negligible. 

Overall level of impact Negligible

LCZ 4 - Barrington Reserve
Impact assessment continued

Barrington Reserve camping area View towards the Barrington River

Barrington Reserve camping area Barrington Reserve toilet facilities

Figure 18 – Barrington Reserve - Landscape character

Figure 19 – Barrington Reserve camping area   Source: 
Mid-Coast Council

LANDSCAPE CHARACTER ANALYSIS CONTINUED
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5.0  VISUAL IMPACT
5.1.  Methodology
The methodology for the visual impact assessment is in 
accordance with the Roads and Maritime’s Guideline for 
landscape character and visual impact assessment.

Visual impacts can be positive and/or negative depending on 
a number of variables including viewer’s perceptions. For this 
assessment, it is PAA Design’s interpretation of values that 
determine the rankings for the visual impact assessment.

The potential visual impact of the proposal has been 
assessed in relation to the viewshed analysis and key 
viewpoints. The levels of potential visual impact have been 
assessed through consideration of the combination of 
magnitude of visual change in the landscape and its proximity 
to the viewer and the sensitivity in relation to the quality of the 
view and how sensitive it is to the proposed change.

The magnitude of visual change is strongly influenced by 
the level of visibility of the new works resulting from the 
combination of scale, extent, distance and duration of 
the views. Visual sensitivity depends on the nature of the 
existing environment and on the likely response from people 
viewing the scene. People driving on a busy road and/or 
at high speeds are likely to be less sensitive to a change 
in the environment since they are focused on changes in 
traffic conditions and driving, compared to someone who 
is enjoying a recreational experience or someone who is 
viewing the scene from their living room.

Table 8 – Visual impact matrix
MAGNITUDE

High Moderate Low Negligible
High High Impact High-Moderate Moderate Negligible

Moderate High-Moderate Moderate Moderate-Low Negligible
Low Moderate Moderate-Low Low Negligible

Negligible Negligible Negligible Negligible Negligible

(Roads and Maritime Services, 2013)

SE
N
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The rankings used for magnitude and sensitivity of visibility 
are defined in Table 7.

Table 7 – Magnitude and sensitivity of visibility
Rank Description
Negligible Very minor loss or alteration to one or more 

key elements/features/characteristics of 
the visual character and/or introduction of 
elements that are consistent with the existing 
visual character.

Low Minor loss of/or alteration to one or more key 
elements/features/characteristics of the visual 
character and/or introduction of elements 
that are consistent with the existing visual 
character.

Moderate Partial loss of/or alteration to one or more key 
elements/features/characteristics of the visual 
character and/or introduction of elements that 
may be prominent but not considered to be 
substantially uncharacteristic.

High Substantial to total loss of key elements/
features/characteristics of the visual character 
and/or introduction of elements considered to 
be totally uncharacteristic.

The combination of sensitivity and magnitude then provides 
an overall impact based on Table 8 outlined in the Roads and 
Maritime’s Landscape character and visual impact guidelines.
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Figure 20 – Key viewpoints
Source: Base map - GHD 2016
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The visual catchment is generally defined by the western 
edge of the Barrington Village, gently rising topography north-
west and south-west of the bridge and riparian vegetation 
along the banks of the Barrington River.

The following analyses the visual impact of the proposal from 
key viewpoints. Key viewpoints have been determined based 
on desktop analysis and site investigations. The location 
of key viewpoints is as shown on Figure 20. Photographs 
/ images from each of the key viewpoints are shown on 
Figures 21 to 25.  The location of the proposed new bridge 
and approaches is identified on the key view point images by 
a solid red line. A dotted red line indicates the approximate 
location of the new bridge as it is not visible from this 
location.

Table 9 identifies the key viewpoints and its sensitivity to the 
proposal. Table 10 identifies the resultant rating of the overall 
visual impact. 
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5.2.  Visual impact assessment

7

VISUAL IMPACT CONTINUED
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Visual impact assessment continued

1 2

3 4

View from Argyle Street towards Thunderbolts Way View from Skye Road

Thunderbolts Way west of the village Barrington Community and Skate Park

Figure 21 – Key viewpoint 1 to 4 

VISUAL IMPACT CONTINUED
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5 6Barrington East Road Eastern approach

Visual impact assessment continued

Figure 22 – Key viewpoint 5 to 6 

VISUAL IMPACT CONTINUED
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Visual impact assessment continued
Figure 23 indicates the relationship between the proposal 
and the existing bridge including the proximity and the 
relative heights of the main structures. 

The new bridge deck would be higher on the eastern 
approach to the existing bridge by 0.5 m. The new bridge 
deck would be 2.5 m higher than the existing bridge on 
the western approach due to the topography. Taking into 
consideration the height of the existing bridge truss and the 
height of the pedestrian railing on the new bridge, the new 
bridge would be 1.1 m lower at the eastern approach and 
0.9 m higher at the western approach, which is considered 
minimal. 

The proposal is approximately 5 m from the existing bridge 
deck at the western end and approximately 30 m distance at 
the eastern end. 

These plans and elevations have been prepared to assist in 
determining the visual impact from the new proposed bridge. 

Figure 23 – Key viewpoint 7 - Plan and Elevation
Source: GHD 2018

EXISTING TIMBER BRIDGE 
SHOWN IN RED
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PROPOSED 
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BARRINGTON 
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8 9Western approach Thunderbolts Way - Western approach

10 11Barrington Reserve Barrington River

Visual impact assessment continued

Figure 24 – Key viewpoint 8 to 11

VISUAL IMPACT CONTINUED
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Visual impact assessment continued

12 13Agricultural lands west Thunderbolts Way west of Barrington West Road

Figure 25 – Key viewpoint 12 to 13

VISUAL IMPACT CONTINUED
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Viewpoint Description of setting Sensitivity of view Sensitivity due to:
1 View from Argyle Street, the main street of Barrington towards Thunderbolts Way and the 

new bridge.
Negligible The view shows that the proposal would not be visible from the main street and dwellings along Argyle Street.

2 Properties located along Skye Road. Low Removal of vegetation and change to the agricultural landscape within the village.
3 Thunderbolts Way west of the village. Low Change in road geometry and removal of riparian vegetation.
4 Barrington Community Park and Skate Park. Low Change in road geometry and removal of riparian vegetation.
5 Rural dwellings along Barrington East Road. Low Removal of vegetation and change to the agricultural landscape within the village.
6 Eastern approach to the new bridge. Moderate Change in road alignment, temporary retention of existing road and bridge and loss of vegetation along the river.
7 View from the new bridge north towards the existing bridge High View of the existing timber truss bridge heritage item, river and landscape to the north
8 Western approach to the new bridge. Moderate Change in road alignment, temporary retention of existing road and bridge and loss of vegetation along the river.
9 Western approach to the realigned road. Moderate Change in road alignment, temporary retention of existing road and bridge and loss of vegetation.

10 Barrington Reserve. Moderate Loss of vegetation.
11 Barrington River. Moderate Loss of vegetation and design of the bridge.
12 Rural dwellings along Thunderbolts Way west of the river. Moderate Removal of vegetation, change to the agricultural landscape and location of the proposal.
13 Thunderbolts Way west of Barrington West Road. Negligible The view shows that the proposal is not visible further to the west due to topography.

Table 9 – Viewpoint description and sensitivity

Visual impact assessment continued

Viewpoint Visual sensitivity Magnitude of visual 
effect

Resultant rating of
visual impact

Comments

1 Negligible Negligible Negligible The proposal and existing bridge are not visible from the majority of the village of Barrington. 
2 Low Low Low Views to the west would be impacted due to the loss of vegetation. However, the impact is reduced due to the distance. Scattered trees also reduces the visual impact. 
3 Low Low Low The view would change however, the driver would be concentrating on the route and passengers still have views of the mountain range, riparian vegetation and agricultural lands. 

The impact is also reduced due to the distance resulting in a low rating.

4 Low Low Low The view to the west would change for some users of the community park. However, views of the mountain range and riparian vegetation remain. The impact is also reduced due to 
the distance resulting in a low rating.

5 Low Low Low The view would slightly change however, due to the distance, topography and the scattered vegetation the visual impact is low. Views of the existing bridge from this location are 
also likely to be obscured by the proposal.

6 Moderate High High-Moderate The visual impact from the immediate eastern approach would be high-moderate due to the introduction of the new bridge and its approaches in the view with an adjacent 
decommissioned bridge and existing road alignment and removal of riparian vegetation. The retention of the existing bridge and its existing alignment with the new alignment 
results in a more complex view for the road users. The visual impact could be reduced through temporary landscape measures until the bridge and its approaches are removed. 

7 High High High New views will be created for drivers and pedestrians from the proposal consisting of the existing bridge, the river corridor and surrounding landscape. Although the impact is rated 
as high, the visual impact would likely be seen as positive as it consists of a heritage structure within the context of the Barrington River and rural landscape and provides visual 
interest.

8 Moderate High High-Moderate The visual impact from the immediate western approach would be high-moderate due to the introduction of the new bridge and its approaches in the view with an adjacent 
decommissioned bridge and existing road alignment and removal of riparian vegetation. The retention of the existing bridge and its existing alignment with the new alignment 
results in a more complex view for the road users. The visual impact could be reduced through temporary landscape measures until the bridge and its approaches are removed. 

9 Moderate Moderate Moderate The existing bridge would be visible in the view along with the proposal. The existing bridge is visible to viewers on a skewed alignment but lower than the proposal assisting with 
legibility to drivers. Whilst vegetation would be removed, a large stand of trees is retained along the road’s edge assisting in reducing the visual impact. 

10 Moderate Low Moderate-Low The proposal and part of the road network will be located further to the south from the Reserve and existing bridge. Visual impact is further reduced due to surrounding vegetation 
that filters views of the existing and new bridges therefore the visual impact would be low. 

11 Moderate High High-Moderate The visual impact on users of the Barrington River would be high-moderate from the addition of the proposal in relatively close visual proximity to the existing bridge along with the 
removal of existing riverside vegetation.

12 Moderate Moderate Moderate The proposal would be located closer to the rural dwellings to the south-west of the river crossing. The visual impact would be moderate due to the loss of vegetation and would be 
dependant of the final design of the bridge. 

13 Negligible Negligible Negligible The proposal and existing bridge are not visible further to the west.

Table 10 – Visual impact assessment

VISUAL IMPACT CONTINUED
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The landscape character and visual impact assessment of 
the new bridge and approaches and the temporary retention 
of the existing bridge and approaches identifies that the 
major landscape character and visual impacts include the 
visual setting of the Barrington River, the existing timber 
heritage bridge and the areas immediately adjoining the river.

The addition of the new bridge and its approaches would be 
in relatively close proximity to the existing heritage bridge 
and its approaches. Visual impacts from the addition of the 
new bridge and the retention of the existing bridge have been 
determined as being both positive and negative impacts.

Views of the existing bridge, Barrington River and 
surrounding landscape from the new bridge would likely 
be highly valued by the existing community and visitors to 
the area due to the high amenity values and are therefore 
considered to be positive impacts.

High-moderate visual impact ratings occur however from 
the eastern and western approaches as the two bridges and 
approaches would be seen together increasing the visual 
clutter in the landscape. This clutter would also contribute to 
less legibility for drivers.

The visual impact from the retention of the existing bridge 
and its approaches would be temporary and this would 
be reduced once the existing bridge and approaches are 
removed. The visual impact could be further reduced 
through removal of the existing road approaches and 
the implementation and establishment of earth mounds 
and native planting in these areas and where the riparian 
landscape is removed or disturbed. This would reduce 
the clutter and assist in creating a self-explaining road 
environment for the driver. 

Similarly, the combination of two bridge structures and loss 
of riparian vegetation would generally lead to a decreased 
visual amenity for views to the south from the Barrington 
River.  Visual impacts would however be further reduced 
through the implementation and establishment of native 
planting in areas where the riparian landscape is removed or 
disturbed.

The construction of the new bridge and anticipated loss of 
the adjacent riparian vegetation and existing trees combined 
with the retention of the existing bridge would also result in a 
general broadening of the gap between vegetation along the 
river banks making the river less enclosed.

The following mitigation measures are proposed to assist in 
minimising the landscape character and visual impacts of the 
proposal:

• The detailed design will be an integrated engineering/
urban design outcome in accordance with the 
environmental assessment, the urban design principles 
and the project objectives.

• The widening of the new bridge over the Barrington 
River must be approached sensitively and avoid 
unnecessary impacts.

• The existing bridge approach roads should be removed 
as early as possible after the new bridge is operational. 

• A landscape treatment incorporating earth mounds and 
vegetation should be implemented along the approach 
roads to the existing bridge to ensure that the legibility 
of the new bridge and approaches is improved. The 
landscape treatment should be implemented as soon 
as possible and use advanced species to ensure the 
approach roads are screened from the driver.

• Existing vegetation should be maintained and protected 
wherever possible noting that the proposal would result 
in the unavoidable loss of some existing roadside and 
riparian vegetation.

• Enhance the existing river by the removal of weeds.
• Enhance the banks of the Barrington River with 

appropriate planting where possible. 
• The planting palette should be consistent with the 

existing natural species within the area particularly along 
the banks of the Barrington River. 

• Incorporate a balanced landscape treatment with 
new planting of disturbed areas along the roadside 
approaches while maintaining key views. 

• Improve the visual impact of the new bridge for the 
adjoining rural dwellings through strategically located 
planting of vegetation. 

• Location of large trees needs to have regard to services 
and maintenance access requirements.

• Ensure design of the new bridge is a simple slender 
structure appropriate to its rural setting. 

• Develop a consistent approach to the detailing of 
barriers and pedestrian fences. 

• The detailed design should examine open style fences 
along the bridge to ensure views of the river, existing 
bridge and surrounding landscape are maintained and 
improved. 

• Ensure the area is maintained and kept tidy throughout 
the construction works. 

• It may be a possibility to allow pedestrian access along 
the existing bridge given that access would be available 
until such time that it is removed. This would be subject 
to addressing safety issues.

6.0  PROPOSED MITIGATION MEASURES
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1. Introduction 

1.1 Background to the proposal 

Roads and Maritime Services (Roads and Maritime) propose to construct a new bridge over the 

Barrington River on Thunderbolts Way (the proposal). The proposal site is located about 500 m 

west of Barrington in the Hunter Region of New South Wales (NSW). 

The proposal would include construction of a new bridge and about 500 m of approach 

roadworks east and west of Barrington River to improve road safety. The proposal is expected 

to commence in December 2018 and take about 12 months to complete, weather permitting. 

The proposal has a capital investment value of about $18 million, and would be funded by the 

NSW Government under the Bridges for the Bush initiative. 

The proposal would be carried out adjacent to the existing Barrington Bridge, which is a five 

span standard Allan truss bridge. The existing bridge would be closed to traffic following 

completion of the new bridge. It is proposed to remove the existing bridge once the new bridge 

is operational.  

Construction of the new bridge and removal of the existing bridge are independent of each other 

as the new bridge can be constructed and operated without the need to remove the existing 

bridge. The two proposals are therefore being separately assessed. This also allows completion 

of the new bridge without delay because the separate proposal to remove the existing bridge 

requires more detailed consideration of potential impacts on the threatened Southern Myotis 

(Myotis macropus). The new bridge would also include bat habitat within its structure which may 

facilitate relocation of microbats from the existing bridge if it is removed. The proposal subject of 

this REF would not result in a significant impact on the Southern Myotis (Myotis macropus) 

(refer to Section 6.1 of the REF). 

The activities are therefore being assessed separately under the Environmental Planning and 

Assessment Act 1979 (EP&A Act) as they are independent of and are not reliant on each other. 

Separate impact assessment of the proposal to remove the existing bridge is required before a 

decision is made about whether or not that proposal may proceed. . 

1.2 Overview of the proposal 

The proposal design is shown in Figure 1-1, and includes: 

 Construction of a new concrete super-T girder bridge over the Barrington River, about 

108 m long, 14.43 m wide and incorporating a 2.8 m-wide path for pedestrians. However, 

it is noted away from the bridge there is no formal provision for cyclists 

 Property acquisition: 

– Total acquisition of Lot 1 of DP 543699 and removal of existing building 

– Partial acquisition of Lot 782 of DP 859185, Lot 3 of DP 286177 and Lot 120 of DP 

1060829 

 Alterations to the alignment of the road approaches of Thunderbolts Way to the east and 

west to link with the new bridge 

 Provision of temporary road widening to suit staging arrangements at the interface with 

the existing Thunderbolts Way 

 Construction of a temporary in-stream rock platform in the Barrington River for bridge 

construction  
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 Utility adjustments, including powerlines and provision of temporary water supply to 

Barrington Reserve 

 Clearing of vegetation 

 Earthworks 

 Landscaping 

 Decommissioning and rehabilitation of disturbed areas. 

The proposal would require work compound/temporary stockpile areas to be located on the 

eastern and western approaches of the bridge. Due to the weight limitations on the existing 

Barrington Bridge, delivery of construction materials by heavy vehicles would be to the eastern 

compound only. In addition, an off-site emergency storage area to allow for emergency storage 

of materials is proposed just east of Barrington on the corner of Bowman Farm Road and 

Thunderbolts Way in an existing disturbed location that is above the flood-affected zone.  

The proposal is expected to commence in December 2018 and take about 12 months to 

complete, weather permitting. About 35 full time equivalent construction and site management 

personnel would be required on site each day during construction. 

Works for the proposal would generally be carried out during standard construction work hours, 

as outlined in the Interim Construction Noise Guideline (DECC, 2009), which are: 

 Monday to Friday: 7.00 am to 6.00 pm 

 Saturday: 8.00 am to 1.00 pm 

 Sundays and public holidays: no work 

However, work is likely to be required outside of standard construction hours, with potential 

impacts of work outside standard construction hours considered during the preparation of the 

REF. It is noted than any work outside of standard construction hours would be in approved by 

Roads and Maritime and carried out in accordance the Roads and Maritime’s Construction 

Noise and Vibration Guideline. This would include notifying the local community in advance of 

any work planned to be carried out outside of standard construction hours. 

1.3 Purpose of this report 

The purpose of this report is to assess potential socio-economic impacts of the construction and 

operation of the proposal, and where required, identify feasible and reasonable management 

measures. 

1.4 Methodology 

The Socio-economic Impact Assessment (SEIA) was undertaken in accordance with the 

Environmental Impact Assessment Practice Note - Socio-economic assessment (Roads and 

Maritime, 2013) and was guided by the GHD team’s experience in working with other leading 

practice frameworks for social impact assessment. The SEIA has been prepared as a 

‘moderate’ assessment in accordance with Roads and Maritime guidelines, as it is recognised 

that it could have moderate impacts on groups of people (specifically river users and campers) 

that would require tailored mitigation. The SEIA process involved the following tasks: 

 Scoping of socio-economic issues – Based on information about the proposal and 

preliminary review of the study area scoping was undertaken using project scoping 

checklist from Roads and Maritime, 2013. 
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 Identification of the study area – Local and regional study areas were determined 

based on the spatial extent of socio-economic impacts identified during scoping. The 

study areas are described below in Section 1.5. 

 Description of the existing social baseline including policy/planning context – A 

review of relevant local government and State planning documents was undertaken to 

determine priorities and plans relevant to the study areas and proposal. This review is 

summarised in Section 2. A demographic profile of the local and regional areas was 

developed using census data. The policy/planning review, together with later consultation 

also informed the description of community values and businesses in the study areas. 

This profile is presented in Section 3. 

 Stakeholder consultations – The following key stakeholders were consulted for the 

SEIA - MidCoast Council, Gloucester Tourist Information Centre, and representatives of 

commercial and non-commercial users of the Barrington River in the local area. 

Consultation summary is provided in Section 4. 

 Impact identification and assessment – Based on scoping, stakeholder consultations, 

review of the socio-economic baseline and other specialist studies prepared as part of the 

REF, potential socio-economic issues arising from construction and operation of the 

proposal were identified and assessed. The assessment included identifying the nature of 

the impact (positive/negative/opportunity), the duration (temporary/short-term/medium-

term/long term/permanent) and level (negligible/minor/moderate/major). Table 1-1 

provides more detail on the impact assessment criteria. 

 Development of mitigation measures and management strategies – Based on the 

impact assessment, consultation inputs and an understanding of the process of 

development of the proposal, impact mitigation/management and enhancement 

measures have been developed to address the identified impacts. 

Table 1-1 Impact assessment criteria 

Criteria Definition 

Nature Positive – Impacts that would result in net benefits for the community, or 

particular groups in the community 

Negative - Impacts that would result in detriments for the community, or 

particular groups in the community 

Opportunity – Impacts or conditions generated by the proposal that create 

opportunities that if enhanced can deliver benefits for the community, or 

particular groups in the community 

Duration Temporary – Less than one year 

Short term – 1 year or more and less than 5 years 

Medium term – 5 years or more and less the 10 years 

Long term – 10 years or more 

Permanent – change that is enduring 

Level of 

impact 

Negligible – Marginal change from baseline conditions so as no discernible 

effect is expected and/or a functional recovery occurs within several months 
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Criteria Definition 

Minor – A small but measurable change from baseline conditions. Changes are 

expected to be temporary and/or only affect a small number of people for whom 

recovery is expected in the short term. 

Moderate – Noticeable and relatively substantial change from baseline 

conditions. Changes may be longer term or temporary and affect a large number 

of people.  

Major – A change fundamentally altering the baseline conditions in the 

community and affecting a large number of people, and/or a moderate number of 

people over the long term. A functional recovery is expected to take more than 

10 years, if at all. 

1.5 Study area 

The socio-economic study area was determined through consideration of several factors. They 

include but are not limited to areas that may experience adverse impacts from the proposal 

such as noise, dust and visual changes, areas that may experience land use changes and 

areas that may potentially supply goods and services and workforce to the proposal. 

To appropriately capture the potential socio-economic impacts of the proposal, the following 

study area definitions have been used in this report: 

 Local study area – this includes the township of Barrington, which is adjacent to the 

proposed road corridor. It is likely that this township may experience direct socio-

economic impacts (such as changes to amenity, community values, lifestyle, access and 

impacts on local businesses) from the proposal’s construction and operation activities. 

The suburb boundary and corresponding statistical data were aligned with the Australian 

Bureau of Statistics (ABS) definition for the Barrington Statistical Area 1 in 2016 

(Figure 1-2). 

 Regional study area – this area provides a wider socio-economic context to the proposal 

as well as a profile of potentially impacted road and bridge users. The proposal is located 

within the MidCoast Council local government area (LGA), recently formed by the 

amalgamation of the Gloucester, Great Lakes and Greater Taree councils. The LGA 

boundaries and corresponding statistical data were aligned with the ABS definition of the 

LGAs in 2016 (Figure 1-2).  
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2. Policy framework 

This Section provides the socio-economic policy context for the proposal. There are a number of 

strategic planning and policy documents with relevance to the proposal and its potential socio-

economic impacts.  

2.1 Gloucester Shire Community Strategic Plan 2014 - 2024 

The Gloucester Shire Community Strategic Plan 2014 – 2024 (Gloucester Shire Council, 2013) 

was prepared to provide a shared community vision to inform policies and actions for 

Gloucester over a 10-year period. The document is a revision of the 2012 – 2022 Plan. 

The five key messages identified in 2012, forming the foundation of the Shires plan include: 

 Concern about the state of our Shire’s roads and bridges and want to see core 

infrastructure maintained 

 People care about Gloucester’s unique environment and want to ensure that it is nurtured 

and protected 

 A broad-based economy and opportunities for employment are fundamental to the 

region’s future 

 Continuing to build a vibrant, connected and caring community 

 Community values responsible leadership and wants to be involved in making decisions 

that will affect Gloucester’s future. 

The Plan demonstrates the importance to the region of the maintenance and improvement of 

transport infrastructure, and the protection of the environment and its links to a strong economy, 

both important socio-economic considerations in the development of the proposed bridge. 

2.2 Draft Hunter Regional Plan  

The NSW Government has developed a Hunter Regional Plan 2036 (NSW Department of 

Planning and Environment, 2016), which outlines a vision, goals and actions for the sustainable 

growth of this region between now and 2036. The draft Plan provides an overarching framework 

to guide development and investment in the Hunter region and once finalised will consolidate 

current strategic plans that apply across 11 LGA’s1, including Gloucester. 

The draft Plan encourages robust regional communities. Careful planning and management will 

enable regional towns and villages to better anticipate and accommodate change. The draft 

Plan supports towns and villages across the region to adapt to the changing needs of their 

residents and the industries that sustain them, whilst maintaining an array of lifestyle choices 

and high standards of living. The draft Plan includes a number of goals, the most relevant to the 

Barrington Bridge proposal being ‘Goal 2 – Grow the largest regional economy in Australia’. 

Under this goal are several directions and actions including: 

 Direction 2.3 – Enhance inter-regional transport connections; Action 2.3.1 – Identify and 

deliver transport corridors to enhance inter-regional networks. 

  

                                                      
1 Council boundaries include those in existence prior to the 2016 amalgamations 
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The draft Plan identifies that improvements in infrastructure to move goods and services to 

market also improve access to skilled labour. Land use planning can help industries foster 

innovation and sustain economies of scale. It can also affect how efficiently infrastructure can 

be delivered. 

The draft Plan outlines that the NSW Government will:  

 Work with stakeholders to identify and prioritise infrastructure that will support the tourism 

industry, including connections to the tourism gateways and attractions. 

 Investigate options to accommodate a more diverse range of economic uses in natural 

areas to support tourism and conservation. 

The proposal would assist in meeting the goals of the draft Plan as it would provide a more 

efficient and safer mode of transport for general and freight traffic including between the main 

service town of Gloucester and tourist destinations at Barrington Tops nature reserve. 

2.3 Hunter Regional Transport Plan 

The Hunter Regional Transport Plan (Transport for NSW, 2014) has been prepared to support 

the Long Term Transport Master Plan (Transport for NSW, 2012), and outlines specific actions 

for the Hunter region. 

Topographical features within the Upper Hunter, such as the Hunter River with its floodplain and 

wetlands, and large areas of conservation reserve such as Barrington Tops, are identified in the 

Plan as providing current challenges for transport provision. This proposal is not expected to 

change traffic volumes during operation but instead improve safety and travel efficiency through 

the removal of the single-lane section of Thunderbolts Way, and the provision of a separate 

pedestrian footpath and sealed shoulder over the bridge. In addition, the proposal is aimed at 

reducing conflicts between motor vehicles on Thunderbolts Way by improving travel efficiency 

and freight productivity. 

2.4 Implications for the socio-economic assessment 

The policy context review concludes that: 

 Development of the Barrington Bridge is consistent with and will contribute to some of the 

regional transport objectives 

 Regional planning recognises and reflects the value to community places on the natural 

environment and its importance for preservation, recreation and tourism. 
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3. Social baseline 

This Section provides an overview of the demographic and socio-economic characteristics in 

the social study areas. It also provides a summary of the community infrastructure facilities 

located within the local study area, which have the potential to be impacted by proposal 

activities. 

3.1 Overview of the regional and local study area 

3.1.1 Regional study area – Mid Coast LGA 

As identified in Section 1.5, Gloucester LGA is now a part of the amalgamated MidCoast 

Council. This SEIA presents ABS Census data from 2016 for MidCoast LGA. 

MidCoast LGA is a regional community located in the Mid-North Coast region of NSW, and was 

formed on 12 May 2016 through a merger of the Gloucester Shire, Great Lakes, and City of 

Greater Taree councils. The LGA covers 10,053 square kilometres of land. 

The town of Gloucester is a major commercial and urban center of the LGA, and services other 

small towns including Barrington, Bundook, Copeland, Craven and Stratford.  

Gloucester was traditionally a beef and dairy farming area, and agriculture continues to be the 

predominate form of employment for residents (Gloucester Shire Council, 2014). 

3.1.2 Local study area - Barrington Suburb 

As defined in Section 1.5, the local study area for the proposal is the suburb of Barrington.  

Barrington is a rural residential area with limited social infrastructure. The suburb is 237 square 

kilometres in size and is located on the Barrington River, roughly five kilometres north west of 

the town of Gloucester.  

The town surrounds the main thoroughfare, Thunderbolts Way, which links Gloucester to the 

popular Barrington Tops National Park, Copeland Tops and Woko National Park. Thunderbolts 

Way also provides a link to Armidale and Tamworth and is frequently used as a scenic route for 

travelers wanting to avoid the New England and Pacific Highway’s. The Barrington River is a 

popular destination for water activities.  

3.2 Demographic profile 

Key demographic characteristics of the local and regional study areas are summarised in the 

following Sections. Detailed demographic data is provided in Appendix A. The following 

information is based on ABS Census data from 2016 unless otherwise stated. 

3.2.1 Population and demography 

The population of Barrington in 2016 was 316 people, making up 0.35 per cent of the population 

of the MidCoast LGA (90,303 people). 

Both Barrington and the wider MidCoast LGA have an ageing population. The median age of 

residents in Barrington is 56, compared to 52 years for the LGA. Those aged 14 years and 

under represent 10 per cent of the population of Barrington (lower than the LGA at 15.4 per 

cent), and those aged 65 and over represent 37.9 per cent (higher than the LGA at 30 per cent).  

In Barrington, 9.5 per cent of the population are Aboriginal or Torres Strait Islander compared to 

6.2 per cent within the MidCoast LGA. 
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Negligible percentages (less than one per cent) residents in Barrington or the wider LGA 

identified as being born in a non-main English speaking country. Similarly, within Barrington 1.9 

per cent of residents identified as speaking a language other than English at home, compared 

to the LGA with 3.9 per cent. 

3.2.2 Families and housing  

There was a total of 148 households within Barrington and 36,227 within the MidCoast LGA. 

77 per cent of households in Barrington were family households with the remainder identified as 

lone-person households (23 per cent). There was a higher incidence of lone-person households 

in the LGA (29.8 per cent) and presence of group households (2.8 per cent) (compared to none 

in Barrington). The average household size in Barrington was 2.3 people and 2.2 people in the 

LGA. 

In Barrington there was a total of 110 families. The majority of families consist of couple families 

without children (58.2 per cent) followed by couple families with children (29.1 per cent). 

12.7 per cent of families identify as being one-parent families. In the MidCoast LGA the 

prevalence of one-parent households is higher at 17.5 per cent with slightly higher and lower 

numbers respectively of couple household with and without children (29.6 per cent and 51.6 per 

cent respectively).  

In Barrington, 13.7 per cent of dwellings were unoccupied, which was below the LGA average at 

18.8 per cent. 

3.2.3 Socio-economic indicators 

The ABS Index of Relative Socio-economic Disadvantage from Socio-Economic Indexes for 

Areas (SEIFA) provides an indicator of the relative disadvantage of an area based on attributes 

such as low income, low educational attainment, high unemployment, and jobs in relatively 

unskilled occupations. The average SEIFA score is 1,000, with a higher score indicating a lower 

level of disadvantage and a lower score indicating a higher level of disadvantage. 

SEIFA based on 2016 Census data was unavailable during the preparation of this assessment 

and as such SEIFA data based on the 2011 Census data has been used for Barrington and 

Gloucester LGA (as MidCoast Council did not exist at the time of the 2011 Census). The SEIFA 

Index of Disadvantage for Barrington was 1,004. This compares to 951 for Gloucester LGA, 

indicating that the suburb of Barrington was less disadvantaged than the LGA overall.  

In Barrington, those that identified as requiring assistance accounted for six per cent of the 

population. This was consistent with the LGA average of 6.7 per cent. 

3.2.4 Travel behaviour 

Car ownership was high in both Barrington and the MidCoast LGA. In Barrington 94.2 per cent 

of households identified as owning at least one motor vehicle with 64.5 per cent owning two or 

more. This was slightly higher than the MidCoast LGA, with 89.4 per cent owning one or more 

vehicles and with 49.8 per cent owning at least two. 

Car ownership correlated with travel to work patterns, with 67.7 per cent of people travelling to 

work by car as a passenger or driver, compared to 71.4 per cent in the LGA.  

3.2.5 Labour force, income and employment 

Labour force participation accounted for roughly half of the population in Barrington (88 per 

cent), which was relatively consistent with the LGA (84.6 per cent). This reflects the older age 

profile for the region and that there are a high number of retirees living in the area. The majority 

of those in the workforce worked full time (49.7 per cent in Barrington and 47.3 per cent in the 

LGA).  
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In Barrington, the 2016 unemployment rate was 3.4 per cent, considerably lower than the LGA 

(9.4 per cent). Whilst unemployment rates were relatively low, those that were unemployed 

were largely long term unemployed with around 75 per cent being on Newstart allowance for 

more than a year (Economists at Large, 2013). 

The largest numbers of unemployed people in the LGA were within the 15 to 19 and 20 to 24 

age brackets.  Very low unemployment was seen in the 25 to 29 age bracket, which may be due 

to out-migration for education and employment of this age cohort. 

The average weekly household income for Barrington was $1,070, which was higher than the 

LGA at $887.  

The three most prevalent occupations in Barrington were Managers (22.4 per cent) and 

Professionals (17.9 per cent), followed by Technicians and Trades (14.9 per cent), compared to 

the LGA 16.1 per cent are Professional, with the next highest occupations being Technicians 

and Trades (14.6 per cent) and Labourers (13.3 per cent). 

3.2.6 Business and industry 

Business and industry in the local and regional study area is discussed below, drawing on ABS 

data and other sources (as noted) to describe the broad structure of industry. As the scoping of 

socio-economic impacts identified tourism as a key sector of relevance to the proposal, this 

Section also presents key information from consultation with key stakeholders (see Section 4) to 

provide a clearer understanding of tourism in the local and regional study area. 

The key industries of employment in Barrington were Primary Education (12.2 per cent), beef 

cattle farming (specialised) (10.4 per cent) and Hospitals (except psychiatric hospitals) (10.4 per 

cent). All other industries had less than 10 per cent participation in 2016. This compares to 

Aged Care Residential Services (4.9 per cent) followed by Hospitals (except psychiatric 

hospitals) (4.1 per cent) and Supermarket and Grocery Stores (3.2 per cent) for the LGA. 

According to Council’s Community Strategic Plan 2014 there are strategies to increase mining 

activity in the future.  

Tourism in the Gloucester LGA (now MidCoast LGA) has experienced growth over recent years. 

In 2014, there was an average of 180,000 people per year, with 97,000 of these visitors staying 

overnight, and generating an average of $51 million per annum (Destination NSW, 2014). 

Council estimates 5,000 campers pass over Barrington Bridge in the summer-autumn period.  

Consultation with Gloucester Tourist Information Centre (see Section 4) indicates local area has 

the capacity to accommodate approximately 1,100 to 1,200 visitors in 55 establishments (motels 

and bed and breakfasts). Three of these are located in Barrington, and all offer self-contained 

accommodation. Barrington also has several basic camping grounds, including: 

 The Barrington Reserve, which is located adjacent to the Barrington Bridge. 

 Poley’s Place, which is approximately 600 metres downstream of Barrington Bridge, and 

offers a farm stay with camping sites that also hosts hoe-downs twice a year.   

Barrington Reserve is a camping ground operated by MidCoast Council located to the north-

west of the bridge. Consultations and information provided by MidCoast Council indicate the 

reserve hosts campers throughout the year, including most weekends and midweek as well. 

The grassy area has eight camping sites and provides water, toilets, a picnic area and 

barbeque. It is located on a Section of the river that is safe for swimming, making the reserve 

popular with families.  The camping grounds are typically occupied by families and large groups 

of tourists and are generally occupied throughout the year, with numbers increasing during 

holiday periods and events. 



 

14 | GHD | Report for Roads and Maritime Services - New Barrington Bridge, 2218532  

Events and recreational use of the river are key tourism attractions for the region.  The annual 

Gloucester Mountain Man Tri-challenge (GMMT) occurs in September, with the Barrington 

Bridge being the transition point between the kayaking leg along the Barrington River and the 

running leg along Thunderbolts Way to Gloucester. Approximately 300 people participate in the 

challenge, attracting a total of between 1,200 to 1,500 people to the area, including supporters, 

family members, participants and event coordinators/helpers.  

Tourists and visitors from within and beyond the regional study area use the river for 

recreational purposes, such as kayaking, and for nature based tourism (i.e. bushwalking). 

Barrington Adventure Outdoor Centre (BAOC) is a local active tourism business providing a 

number of activities for schools, commercial groups and individuals including advanced, and 

beginner kayaking trips. The 12 kilometre Section of the Barrington River from Rocky Crossing 

downstream to the Barrington Bridge is popular for beginner kayakers and used frequently by 

BAOC. Key areas related to recreational use of the Barrington River are illustrated in the 

Gloucester Visitor Information Centre information for kayakers, partially reproduced in 

Figure 3-1. 

 

Figure 3-1 Kayaker's access map for Barrington River 

Source: Gloucester Visitor Information Centre, 2016. Paddling the Barrington River. Tourist Brochure. 

Snowfalls in the Barrington Tops are also a significant attraction for winter visitors to the 

regional study area, with Council indicating heavy traffic in the region when there are snowfalls. 

3.3 Community values 

This Section describes some of the values of the regional communities based on findings from 

the demographic profile (Section 3.2), social policy and planning documents for the region 

(Section 2), and through consultations (Section 4). 

As a regional area, the MidCoast LGA and the surrounding regions highly value the natural 

environment. Those within the Hunter region rely on Gloucester for the water catchment areas 

and world heritage national parks, not only for the rural lifestyle and local community values, but 

also for the tourism they bring to the Hunter region as a whole.  
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In 2014, the Gloucester LGA (now MidCoast Council) was experiencing steady population 

growth, and contained a broad economic base to support employment. However, with an ageing 

population, the low labour force participation rate in the region requires an increase in young 

people to accommodate these needs. Making Gloucester and surrounding townships more 

attractive to young families, and creating a sense of confidence in the economic sustainability 

and prosperous future of the area, are key goals for the community (Gloucester Shire Council, 

2014).  

Tourism and recreational activities centred around the Barrington River are important in the 

region. As discussed in Section 3.2.6, several events and businesses engage the river for 

kayaking purposes, as well as for the use of smaller water vessels (i.e. floatable devices). 

Campgrounds in the area are well positioned for river use and support the strong nature based 

tourism industry within the region, highlighting community values aligned with the environment.  

A key community concern is the state of roads and bridges in the LGA. The Gloucester Shire 

Council Community Strategic Plan 2014-2024 (Gloucester Shire Council, 2013) indicates the 

community believe that not enough funding is being spent on road maintenance and renewals, 

and outlines that the region has a backlog of nearly $10 million worth of infrastructure work 

which is expected to increase significantly in future years.  

Consultation undertaken for the SEIA indicates broad community support for the increased 

safety and efficiency that a new bridge would provide. Poor observances of traffic signs (e.g. 

motorists not giving way and resulting in vehicles having to reverse off the one way bridge), 

poor visibility on approach, the lack of traffic calming advice and “road rage” were all noted as 

concerns for the community.  

The historical significance and heritage listing of the Barrington Bridge was recognised in the 

Timber Truss Bridge Conservation Strategy (Roads and Maritime, 2012). Public submissions on 

this strategy indicate community opinions about the bridge and its heritage value. While it was 

noted that the bridge fits in well with its environment, the submissions favoured the replacement 

of the bridge as it did not meet traffic needs, required regular maintenance, and was considered 

unsafe. Additionally, the community expressed interest in retaining the existing heritage bridge 

materials for a proposal or centrepiece, to maintain the historical value of the bridge within the 

community. 

3.4 Social infrastructure 

Limited social infrastructure is available in Barrington, with most facilities and services accessed 

in Gloucester town centre (approximately five kilometres, away) which is the main service centre 

of the LGA. Table 3-1 lists the social infrastructure located in Barrington.  

Table 3-1 Social Infrastructure within Barrington 

Social Infrastructure Type Address Notes 

Barrington General 

Store and Bottle Shop 

Shopping 12-14 Argyle Street Petrol station - coffee shop/take 

away food/post office/payments 

for campground 

NSW Rural Fire Service 

Barrington Brigade 

Emergency Argyle Street  

Barrington Community 

Park 

Park Corner Barrington 

Road and 

Thunderbolts Way 
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Social Infrastructure Type Address Notes 

Barrington Public 

School 

Education 1 Kenmore Street Roughly 58 students and 3.6 

teachers* 

Barrington Reserve Camping 

ground 

Thunderbolts Way at 

Barrington Bridge 

8 camping spots 

Operated by MidCoast Council 

Notes - * sourced from 

www.myschool.edu.au/SchoolProfile/Index/105510/BarringtonPublicSchool/42143/2016 

The key facilities in Barrington are the general store and the public primary school. Tourist 

accommodation includes the Barrington Reserve camp ground, Poley’s Place, and three self-

contained short term holiday rentals in Barrington town. A number of other retreats, cottages 

and tourist lodges are located both up and down stream of the Barrington Bridge. 

The Gloucester region is serviced by Newcombe Coach Lines, including a school bus service to 

the Barrington Town area. The school shuttle services four local schools within the LGA. The 

school bus service passes through Barrington along Thunderbolts Way and along Barrington 

East Road and Barrington West Road, on either side of the Barrington River. Schools along the 

route include Barrington Public School, St Joseph’s Primary School, Gloucester Primary School 

and Gloucester High School (Newcombe Coach Lines, 2016). Tourist buses in the area also 

cross the Barrington Bridge. 

3.5 Implications for the socio-economic assessment 

Key conclusions from the social baseline include: 

 The population of the local and regional study areas is older, with lower levels of labour 

force participation. There are low levels of unemployment, it is most commonly 

experienced by young adults who tend to be long term unemployed. 

 Barrington is a small community just five kilometres from the town of Gloucester, but with 

almost no public transport, vehicle ownership for travel is very high. 

 Key areas of employment are in primary production, however tourism is also a growing 

and prominent industry in the region, and Barrington hosts some of this tourism 

infrastructure. The Barrington Reserve camping ground, Poley’s Place (private farm 

camping facility), an outdoor adventure business, and a triathlon event are all based in 

Barrington, or use areas in proximity to the proposal. 
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4. Consultation outcomes 

Consultation with key stakeholders provides important inputs into the socio-economic impact 

assessment, including: 

 Qualitative and quantitative data with regard to the socio-economic profile 

 Identification of impacts 

 Recommendation of mitigations 

 Indication of significance of impacts  

The SEIA team undertook consultation with stakeholders including: 

 Gloucester Tourist Information Centre 

 Barrington Adventure Outdoor Centre 

 Gloucester Mountain Man, President 

 MidCoast Council 

 NSW River Canoe Club 

A summary of the outcomes of consultation is presented in Table 4-1. 

Table 4-1 Summary of consultation outcomes 

Stakeholder Key Outcomes 

Gloucester Tourist 

Information Centre. 

16 March 2017 

The operation of the new bridge is welcome in the town; community 

members have expressed interest in a cycle path to be included on 

the bridge.  

The area experiences nature based tourism and recreational 

activities such as kayaking, bush walking, horse riding and fishing. 

Within the Gloucester and Barrington region, there are 55 places of 

accommodation to cater up to 1200-1500 people. High season is 

typically in October, but July and December holiday periods are 

increasing popular. 

The township should easily absorb the required number of workers 

for the proposal. The construction workers and proposal managers 

should be aware that the holiday period and the annual tri-challenge 

event could cause increased activity in the region and thus 

increased use of the bridge.  

The camping grounds and the information centre would appreciate 

notice of works. A wide demographic groups use the camping 

grounds. Typically, families and grey nomads would stay at the 

camping ground near the bridge, but larger groups of people would 

stay at Bretti. The camping grounds in the vicinity of the proposal 

would experience minimum impacts; impacts that may arise would 

be temporary. 
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Stakeholder Key Outcomes 

Barrington Adventure 

Outdoor Centre 

16 March 2017 

The Barrington Bridge area is used as a beginner kayaking area; the 

southern side of the bridge is where people are picked up for the 

activity. 

The centre experiences fluctuations in their kayaking trips; on some 

days there may be several pickups from that particular access point 

next to the bridge. Primary and High School trips run throughout the 

week, and general public trips are favoured on the weekends. The 

season extends from September through to May. 

The Barrington Reserve camping ground has an access point into 

the river; however, the access point closest to the bridge is preferred 

due to more slack and higher water levels. The camping ground 

access to the river has higher currents. 

To allow the business to operate during construction of the proposal, 

a temporary access point may need to be put in place and signage 

along the river may need to be implemented. Other regular river-

users would require signage at Rocky Crossing; and upstream at 

Bindera. 

The main water vessels used on the river include canoes and 

kayaks; lilos and tubes are not likely to advance into the 

development site due to low water flow. 

Gloucester Mountain 

Man Trichallenge. 

17 March 2017 

The annual tri-challenge occurs in September. The event draws 

approximately 300 competitors to the region, totalling 1200-1500 

people including competitors, family members, event coordinators 

and support/medical staff.  

The eastern side of the existing bridge would be fairly impacted in 

terms of the event; the support vehicles and staff locate themselves 

on the eastern side, and the competitors bring their kayaks up onto 

the embankment. The main issue identified is that the transition 

point on private property for competitors would be blocked off during 

construction. Thus a solution on how to navigate around the 

construction area and back into private property would need to be 

implemented 

During the event, a few hundred cars are usually parked on and off 

Redman’s property. Consideration for traffic movements and parking 

would need to be determined. Safety issues may arise if participants 

need to enter on to the main road if new transition points are not put 

in place.  

People tend to do practice runs in the lead up to the event in 

September; this would need to be considered during the 

construction phase. 
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Stakeholder Key Outcomes 

MidCoast Council  

March 2017. 

The existing bridge is the main access point to the Thunderbolts 

Way linking travellers with Armidale, Tamworth and regions beyond. 

Frequently used as a scenic route for travellers wanting to avoid the 

New England and Pacific Highways. 

Approximately 5,000 campers come into the region over the 

Christmas period, Easter long weekend, with most heading over the 

Barrington Bridge. School Holidays see increased camping traffic to 

the region, with most travelling across the bridge.  

Barrington Tops winter snow events see heavy traffic usage heading 

up the Scone road to Poleblue. Barrington Tops Snow Chasers have 

approximately 20,000 followers and promote snow events via their 

facebook page, attracting a lot of visitors.  

Uninterrupted water supply to the reserve should be maintained at 

all times. The issue of construction noise and dust should be 

monitored for campers in the vicinity. 

Any temporary use of the reserve or adjoining land for construction 

purposes should be addressed to minimise the impact upon reserve 

users. 

Safe access to the reserve should be maintained at all times. 

NSW River Canoe 

Club 

3 April 2017 

The club has around 150 members and reach to a broader kayaking 

community in the vicinity of 500 people. 

The club organises about two events on the Barrington River per 

year, although there are many more events where it’s members 

paddle informally on the Barrington River. The club seldom kayaks 

in the vicinity of the bridge, more regularly kayaking in the upstream 

reaches of the Barrington River. 

The club indicated that any changes due to the construction or 

operation would not have an impact on their members, even if they 

were to navigate this reach of river as they would approach them as 

they do other obstacles in the river that they are trained to negotiate. 

The club would distribute significant proposal updates to its 

members during construction if requested. 

4.1 Implications for the socio-economic assessment 

The key implications are listed below: 

 Gloucester has a strong tourism industry with a strong focus on enjoyment of the natural 

environment, with the Barrington River a key destination for kayakers. There is ample 

capacity in tourist accommodation to support a non-resident workforce. 

 The Barrington Reserve is a popular Council-operated campground; however, there are 

other local options for users during construction, including the nearby Poley’s Place. 

 The Barrington Bridge is a key end point for commercial and non-commercial kayaking on 

the Barrington River, and bridge construction may disrupt these uses. However, alternate 

locations and access can be determined and further consultation with key users can 

ensure continued access during construction and into the future. 
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 Key stakeholders were supportive of the proposed new bridge and the improvements to 

safety and access it would bring. 

 It is likely informal kayakers in this Section of the Barrington River would not be 

significantly concerned about potential changes due to construction and operation.  

 Safety for motorists is a key concern for stakeholders. 
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5. Impact assessment 

This Section describes and assesses socio-economic impacts arising from the construction and 

operation activities of the proposal. The impact assessment has also considered the findings of 

other technical reports prepared in support of the REF. Impacts are assessed according to the 

criteria outlined in Section 1.4. 

5.1 Construction impacts 

5.1.1 Property impacts 

With the exception of Lot 1 of DP 543699, which would be fully acquired, the proposal would 

require partial acquisition three rural-residential properties adjacent to the proposal site. For 

each of the three private properties, the land required would be along the property boundary. A 

total of 1.07 hectares of private land would be acquired for the proposal, representing small 

portions of the overall land holding (between 0.7 and 4 per cent). There may be temporary 

access restrictions within properties during construction especially to the areas within the 

construction footprint of the proposal. There may be changes to access to the properties near 

the proposal site, however safe access will be maintained at all times.  

All acquisition of private property would be undertaken in consultation with landowners and in 

accordance with the requirements of the Land Acquisition (Just Terms Compensation) Act 1991. 

The process of land acquisition could generate a feeling of stress and anxiety among the 

property owners. The Land Acquisition (Just Terms Compensation) Act 1991 has recently be 

amended2 to deliver a process which provides greater support to landholders who are affected 

by acquisition, including the dedication of case coordinators and place managers to support 

individuals and communities experiencing land acquisition. The reformed process assures a 

pre-compulsory acquisition negotiation period, means information is available to landholders in 

plain English, and has also increased and revised the former “solatium” entitlement to reflect 

compensation to account for non-financial disadvantage resulting from relocation.  

An off-site emergency storage area is also proposed to be located on the corner of Bowman 

Farm Road and Thunderbolts Way. The off-site emergency storage area would primarily be a 

contingency site for the main construction area in the case of flooding of the Barrington River. 

The site is disturbed having previously been used as a stockpile area and is close to a landfill 

site, with no residences nearby; therefore, no socio-economic impacts are expected to 

surrounding areas. 

5.1.2 Amenity and community value impacts 

The key community values that could be impacted by the proposal are those related to 

preservation, use and access to the Barrington River and surrounding natural environment, 

safety and accessibility, and impacts on the heritage value of the bridge (Section 3.3).  

Properties and land uses closest to the site works are likely to experience short-term amenity 

impacts resulting from construction activities, including increased noise and vibration and 

changes to the views of the natural land and river scape.  

  

                                                      
2 Land Acquisition (Just Terms Compensation) Amendment Act 2016 No 59 
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Noise and vibration 

Construction noise would alter the soundscape of the rural setting. Although the bridge is 

approximately 500 metres from Barrington village, there are some residencies in proximity to the 

construction site, which would experience increased noise levels. Two properties closest to the 

south west of the bridge are likely to be most affected by noise impacts and also by vibration. 

Noise and vibration would vary considerably with the type of construction activities undertaken. 

However, in all cases, the predicted noise levels would be below the “highly noise affected” level 

of 75 dBA. Standard noise mitigation measures would be implemented which would reduce 

predicted impacts at sensitive receptor locations (GHD, 2017b). The proposal would provide 

notification and information to residents about the timing, duration of construction activities.  

Construction noise would also impact two camping sites close to the bridge. These include 

Poley’s Place and Barrington Reserve. Increases in noise may affect potential campers who 

may be seeking a tranquil rural holiday setting. The potential impacts on these sites are 

discussed in Section 5.1.4. 

The New Barrington Bridge – Noise and Vibration Impact Assessment (GHD 2017b) has found 

that potential increases in noise from construction traffic at sensitive receptors are less than 

levels generally noticeable to human hearing, and are thus a short term and negligible impact.  

The Noise and Vibration Impact Assessment for the proposal found that consideration to 

structural damage vibration impacts for general construction activities, the expected magnitude 

of ground vibrations should not be sufficient to cause damage if the equipment operates at 

distances greater than 18 m from the existing bridge. Should proposed works be carried out 

within the safe working distances detailed in Table 6-16 of the REF, attended vibration 

monitoring or vibration trials would be carried out so that that levels remain below the criterion. If 

proposed works are carried out within the safe working distances and there is a risk that the 

existing bridge may be impacted by the proposed works, building condition surveys would be 

carried out both before and after the works to identify existing damage and any proposal related 

damage. 

Heritage 

The Barrington Bridge is a registered heritage item in the Gloucester Local Environmental Plan 

2014 and in the Roads and Maritime’s s.170 Heritage and Conservation Register. This 

demonstrates the value the local community and heritage enthusiasts place on the existing 

bridge.  

5.1.3 Access to the river 

Construction would require construction of a temporary in stream rock platform that would 

obstruct navigation of much of the higher flow channels through the construction site. The 

design of this platform and the width and depth of channels that would remain available for 

navigation is yet to be determined, as is the extent to which the channel may be fully blocked 

(e.g. for certain activities such as piling and during laying of the concrete girders across the 

river).  

It is therefore likely that at some times the river would be blocked for navigation. This may 

impact recreational and commercial users of the river, including kayakers. Kayakers may at 

times be required to walk with their kayaks through shallow channels if continued access is not 

available. The potential impacts to kayakers is discussed in Section 5.1.4 below.  

A River Traffic Management Plan would be prepared prior to commencement of construction of 

the proposal to manage river user movement on the Barrington River within the proposal site. 
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5.1.4 Tourism and recreation 

Tourism  

The Barrington River is a key tourism attraction for the local area, and several tourism-related 

operators and facilities may be impacted during construction due to changes in access to the 

river, amenity impacts, and changes to community values. This Section discusses the potential 

impacts on these operators and facilities. 

Barrington Outdoor Adventure Centre (BOAC) 

Altered access to the Barrington River is likely to impact the activities offered by BOAC. BOAC 

regularly operates kayaking programs from Rocky Crossing to Barrington Bridge. As discussed 

in Section 3.2.6, this Section of the river is a well-known Section for beginner kayakers, and the 

exit point that BOAC use is located within the footprint of the proposed new bridge. Although an 

alternate point exists at the Barrington Reserve, this area has a higher water flow and is more 

difficult for beginners. BOAC is in consultation with Roads and Maritime to identify and develop 

another alternate exit point located a short distance upstream from this site to ensure safe and 

continued access to this section of the river. New access points would be available to all river 

users. As BOAC rarely kayak downstream of the Barrington Bridge, proposal construction is 

unlikely to impact BOAC’s activities.  

Poley’s Place 

As discussed in Section 5.1.2, construction noise may reduce the amenity of the Poley’s Place, 

an operational farm that also operates a camping ground near the Barrington River. It is 

possible that increased noise levels may temporarily reduce the quiet rural atmosphere at the 

camping ground and may impact on the enjoyment of the space for some. However, this impact 

would be temporary depending on the construction activities. As mentioned in Section 5.1.2, 

consultation with potentially impacted residents and businesses would be undertaken, along 

with implementation of construction noise and vibration management plan to minimise impacts 

from the proposal (GHD, 2017b). 

Barrington Reserve 

The western compound area would be located between the reserve and the existing bridge. The 

water supply to the reserve (both drinking and sanitation water) is provided via the existing 

bridge. Visitor records (see Appendix B) indicate that 60 per cent of campers at the reserve stay 

just one night, and multiple night stays are more common in January, May, September and 

October. It is possible that increased noise levels and changes to visual amenity could impact 

on the quiet rural atmosphere at the camping ground and may impact on the enjoyment of the 

space for some. However, this impact would be temporary depending on the construction 

activities. As mentioned in Section 5.1.2, consultation with potentially impacted residents and 

businesses would be undertaken, along with implementation of construction noise and vibration 

management plan to minimise impacts from the proposal (GHD, 2017b). 

Recreational use of the river 

As discussed in Section 5.1.3, Barrington River is used for recreational kayaking. Consultation 

indicates that most recreational kayakers access the river between Bindera or Rocky Crossing 

to Barrington Bridge, and some may go further downstream to Poley’s Place, The Quarry or 

Relfs Road (Figure 3-1).  

As discussed in Section 5.1.3, access to and navigation of the river near the bridge may be 

affected during construction. The NSW River Canoe Club (part of Paddle NSW) indicated that 

any changes to river navigation and bank access would have a negligible impacts to its 

members or to other capable independent kayakers. 
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The river is also used for recreational swimming and fishing. These recreational users may 

choose to recreate in other areas due to potential amenity impacts including construction noise 

and views of construction activities. Due to the temporary nature of this amenity impact, and the 

availability of alternate local locations for similar activities on the Barrington River, impacts to 

recreational swimming and fishing is considered to be negligible. 

As discussed in Section 3.2.6, both the Barrington River and the existing bridge are used for the 

Gloucester Mountain Man Triathlon (GMMT).  The event includes a kayak leg from Rocky 

Crossing to Barrington Bridge, where it transitions to the run leg to Gloucester. In past events, 

access to an area of private property to the south-west of the bridge was negotiated with a 

property owner for use for the event. At this site participants leave their kayaks, change for the 

run and cross the river to the eastern bank where they commence the run leg of the challenge. 

Part of this area would be temporarily required during construction, as would the access track 

from the river to the road in the east. Consultations with GMMT indicate that alternate access 

and transition areas in the vicinity of the existing site would be important to facilitate continued 

operation of the event. Navigation of the river downstream of the bridge is not required for the 

GMMT and so potential navigation impacts are not relevant. A number of participants come to 

the area for training in advance of the event, so any temporary arrangements may need to be 

adopted prior to the event. 

5.1.5 Economy and employment 

Project construction may deliver some economic benefits to local or regional businesses 

through employment opportunities, the sourcing of construction materials and services, and 

workforce expenditure.  

The construction workforce is expected to be in the order of 35 Full Time Employed (FTE) roles. 

Construction workers may be drawn from both the local and regional study area, and may come 

from population centres including Gloucester, Taree (just over an hour’s drive) and Newcastle 

(an hour and a half drive). If any non-resident workers are required, it is expected that the 

accommodation options in Gloucester would accommodate any non-resident workers. As noted 

in Section 3.2.5, the unemployment in Gloucester is low and generally involves long term 

unemployed people. However, the proposal does present the potential for creating local 

employment opportunity targeted at local unemployed, who may be able to leverage from the 

skills and experience gained during such a proposal for future employment opportunities.  

Local food and beverage businesses may benefit from construction workers purchasing goods. 

The Barrington General Store and Bottle Shop is the closest food outlet to the site and may 

experience a minor increase in customers during construction.  

With a construction workforce of around 35, these benefits are expected to be minor and short 

term. 

It is possible that noise amenity impacts on nearby camping grounds (as discussed in 

Section 5.1.4) could potentially temporarily reduce patronage. As mentioned in Section 5.1.2 

consultation with potentially impacted businesses would be undertaken, along with 

implementation of construction noise and vibration management plan, to minimise impacts from 

the proposal (GHD, 2017b). 

5.1.6 Access and connectivity 

Construction may result in increased traffic in Barrington, primarily coming from the east, 

through town and across the bridge to the construction compound west of the bridge. However, 

impacts on traffic flow are expected to be limited with potential minor delays for road users 

mainly related to movement of large items on or off the road, and during construction works 

linking the new bridge approach to Thunderbolts Way at the end of the proposal. 
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As discussed in  users groups. Design approaches to maintain navigation through and past the 

construction Section 5.1.3, access to the Barrington River for recreational use would be planned 

and developed in consultation with key site are in progress and would aim to provide some 

passage for river users for of the majority of the construction period.  

5.2 Operation impacts 

5.2.1 Access and safety 

The New Barrington Bridge – Review of Environmental Factors (GHD 2017a) notes that four 

vehicle accidents occurred at the Barrington Bridge between 2011 and 2016. Replacement of 

the existing one-way bridge with a two-way bridge, and improved road approach alignment, is 

expected to improve the safety of Thunderbolts Way. Bridge replacement would enhance the 

quality of existing access along Thunderbolts Way, improving travel times and safety for all 

users, particularly for local and regional road users who use the bridge most frequently.  

The inclusion of a pedestrian footpath and a sealed shoulder for cyclists would improve safety 

for pedestrians and cyclists. SEIA consultations indicate that although pedestrian and cyclist 

use of the bridge is currently low, the improvements would enhance safety for future use by 

visitors to Barrington Reserve. The inclusion would also support community aspirations for the 

development of regional cycle paths (Section 3.3) by removing the existing safety hazard 

(decaying decking of the existing bridge and narrow structure when opposing vehicles use it at 

the same time) and facilitating safe cyclist passage. 

Altered river access points established during construction (as discussed in Section 5.1.3) are 

expected to remain operational post-construction, or alternatively new permanent access points 

may be determined. The location and design of these permanent facilities should be determined 

in consultation with key user groups, particularly BOAC and GMMT.  

5.2.2 Impacts on social infrastructure 

During operation, new views would be created for drivers and pedestrians from the proposal 

consisting of the existing Barrington Bridge, the river corridor and surrounding landscape. The 

Urban Design Strategy found this would likely result in a high impact; however, the visual impact 

would likely be seen as positive as it consists of a heritage structure within the context of the 

Barrington River and rural landscape and provides visual interest. 

There would be no vibration impacts on the existing bridge during operation of the proposal. It is 

most likely that vibration rates would reduce as travel over the new bridge surface would create 

less vibration than the existing bridge surface. 

5.3 Summary of key findings 

Key socio-economic impacts of the proposal are summarised in Table 5-1 below. 
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Table 5-1 Summary of identified potential impacts 

Potential 

impact/risk/opportunity 

Assessment of 

impact (pre-

mitigation) 

Duration Level Stakeholders 

CONSTRUCTION 

Property acquisition 

Partial acquisition of 

three private rural 

properties  

Negative Permanent Negligible to 

Minor (may vary 

depending on 

individual 

circumstances) 

Three property 

owners 

Tourism 

Changes to river 

access and 

navigability at 

Barrington Bridge 

Negative Short term Moderate BOAC 

GMTT 

Negative Short term Negligible Recreational 

users 

Reduced amenity at 

nearby campgrounds 

Negative Short term Minor  Barrington 

Reserve  

Minor  Poley’s Place 

Reduced amenity for 

users of campground 

Negative Short term Moderate Tourists 

Economic 

Local employment 

opportunities 

Opportunity Short term Minor Local long term 

unemployed 

Increased income for 

local food and 

beverage businesses 

Opportunity Short term Minor Local 

businesses 

Amenity and Community Values 

Noise impacts on 

nearby residences 

Negative Short term Moderate Local residents 
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Potential 

impact/risk/opportunity 

Assessment of 

impact (pre-

mitigation) 

Duration Level Stakeholders 

OPERATION 

Amenity and Community Values 

Improved safety and 

travel time for road 

users, including 

pedestrian and 

cyclists 

Positive Permanent Moderate to 

Major 

Local and 

regional road 

users 

Tourists 

Improved amenity for 

Barrington Reserve 

Positive Permanent Minor Tourists 

Potentially changed 

access points to the 

Barrington River 

during construction 

and operation  in the 

vicinity of the bridge  

Negative Permanent Minor BOAC 

GMTT 

Recreational 

users 
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6. Mitigation measures 

Table 6-1 outlines recommended impact mitigation/management and enhancement measures to minimise the negative impacts arising from the proposal, and 

take advantage of opportunities it creates to generate improved social outcomes. The table does not include positive impacts, which do not require mitigation 

or management, or further enhancement. 

Table 6-1 Recommended mitigation and enhancement measures 

Potential 

impact/risk/ 

opportunity 

Impact 

(pre-

mitigation) 

Proposed mitigation measure 

Construction 

Property acquisition 

Partial acquisition 

of three private 

rural properties 

Negative All acquisition of private property and attachments will be carried out in accordance with the Land Acquisition 

Information Guide (Roads and Maritime 2014b) and Land Acquisition (Just Terms Compensation) Act 1991 

Access, recreation and tourism 

River access 

management plan 

Negative A River Access Management Plan will be prepared and implemented as part of the Construction Environmental 

Management Plan to comply with NSW Maritime requirements. The River Access Management Plan will be 

prepared in consultation with relevant stakeholders and will include: 

 Identification of affected stakeholders, likely impacts to their activities as a result of the proposal and 

consultation undertaken in the preparation of the plan 

 Roles and responsibilities 

 Emergency contacts 

 A schedule of works to be updated on a regular basis identifying any planned closures or key milestones that 

will affect movement of recreational river users in the Barrington River 
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Potential 

impact/risk/ 

opportunity 

Impact 

(pre-

mitigation) 

Proposed mitigation measure 

 A stakeholder consultation plan 

 Relevant safeguards and mitigation measures for each stage of construction. 

Changes to river 

access for BOAC 

Negative As part of the River Access Management Plan Liaise with BOAC during and post construction to determine the 

location and design of alternate access points on the river. 

As part of the River Access Management Plan, public notification and/or signage about changes in access and 

navigability (i.e. access points and status of channel navigability at the bridge) would be provided including: 

 At key points (Rocky Crossing and Bindera, and along the river upstream of changes) 

 To organisations (Barrington General Store, Gloucester Tourism Centre, BOAC, Poley’s Place and other local 

tourism operators). 

Reduced amenity 

for users of the 

Barrington 

Reserve 

campground 

Negative Information on the status and timing of works would be provided to the Gloucester Tourism Centre and be 

displayed on site. This information would be updated at key stages. Information would also include alternate 

locations for camping, swimming, fishing and kayaking. 

Reduced amenity 

for users of 

Poley’s Place 

campground 

Negative The stakeholder engagement plan will include ongoing consultation with the operators.  

Amenity and Community Values 

Noise impacts on 

nearby 

residences 

Negative Residents of adjacent properties will be consulted prior to construction to  understand their needs and ensure they 

are notified about the timing and duration of planned high noise generating periods/activities 
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Potential 

impact/risk/ 

opportunity 

Impact 

(pre-

mitigation) 

Proposed mitigation measure 

Changes to river 

access and 

navigability for 

recreational users 

at Barrington 

Bridge 

Negative  Liaise with BOAC to determine the location and design of alternate access points on the river 

 Public notification and/or signage about changes in access and navigability (i.e. access points and status of 

channel navigability at the bridge)  to ensure stakeholders are notified would be provided including: 

– at key points (Rocky Crossing and Bindera, and along the river upstream of changes) 

– to organisations (Barrington General Store, Gloucester Tourism Centre, BOAC, Poley’s Place and other 

local tourism operators), NSW River Canoe Club. 

Changes to river 

access and 

navigability for 

participants of the 

GMMT 

Negative Liaison with GMMT to negotiate altered river access and parking/traffic management arrangements for the event 

during both construction and operation.  
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7. Conclusion and recommendations 

The key socio-economic benefits identified by the SEIA would be generated during operation. 

These are: 

 Improved vehicle travel times and safety along the Thunderbolts Way benefiting both 

local, regional and transit users. 

 Improved pedestrian and cyclist accessibility and safety, including the potential for these 

facilities to connect to associated networks in the future. 

 Improved amenity at Barrington Reserve due to reduced proximity to the bridge. 

Minor economic and employment benefits may also occur during construction, including 

residents in the regional study area and local food and beverage outlets. 

The key socio-economic impacts from the proposal would mainly occur during construction of 

the proposal and include: 

 Impacts associated with partial acquisition of three rural properties. 

 Changes to river accessibility in the vicinity of the Barrington Bridge and to navigation 

past the bridge, with impacts to a local recreational business and campsite operator, 

event organisers of a major regional event, and other recreational users of this popular 

section of the river.  

 Reduced amenity for operators of nearby camping facilities, particularly the adjacent 

Council-owned Barrington Reserve and the nearby Poley’s Place.  

 Reduced amenity for users of affected campgrounds, or convenience for those who 

choose to seek alternative venues. 

 Noise impacts to nearby residences (approximately six). 

The implementation of the various environmental management measures identified in the REF 

for the proposal would assist to mitigate potential socio-economic impacts.  

Early and ongoing consultation with affected property owners, businesses and user groups as 

well as their participation in the ongoing planning, environmental management and monitoring 

would also assist with avoiding and minimising potential socio-economic impacts during 

construction of the proposal.  

Consultation would be undertaken as part of an overarching Stakeholder Engagement Plan. 

This engagement would be ongoing as the design evolves (i.e commence in advance of 

construction), and include the following specific objectives in order to address the potential 

impacts: 

 Early engagement with Poley’s Place operators (identified as potentially vulnerable 

stakeholder) to understand measures that would minimise impacts to their business. This 

may include avoiding the high noise-generating activities on Saturdays, during school 

holiday periods and when specific events are held onsite. This should include notification 

about noise generating periods/activities. 

 Liaison with BOAC and GMMT to determine the location and design of alternate access 

points on the river, addressing both construction phase and permanent arrangements. 

 Public notification and/or signage about changes in access and navigability (i.e. access 

points and status of channel navigability at the bridge) in key locations on the river and to 

key organisations.  
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 Information on the status and timing of works would be provided to the Gloucester 

Tourism Centre and be posted and updated on site at the Barrington Reserve. 

Information would also include alternative locations for camping, swimming, fishing and 

kayaking. 
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Appendix A - Socio-economic indicators 

 Barrington SA1 MidCoast LGA 

  No %  No  % 

Population:     

Total Persons 316 100.0% 90,303 100.0% 

Age groups:     

0 to 4 years 6 1.7 4,188 4.6 

5 to 9 years 17 4.7 4,913 5.4 

10 to 14 years 13 3.6 4,905 5.4 

15 to 19 years 11 3.1 4,782 5.3 

20 to 24 years 12 3.3 3,453 3.8 

25 to 29 years 18 5.0 3,304 3.7 

30 to 34 years 10 2.8 3,397 3.8 

35 to 39 years 20 5.6 3,656 4.0 

40 to 44 years 13 3.6 4,605 5.1 

45 to 49 years 18 5.0 5,280 5.8 

50 to 54 years 25 7.0 6,081 6.7 

55 to 59 years 33 9.2 7,033 7.8 

60 to 64 years 27 7.5 7,578 8.4 

65 to 69 years 49 13.6 8,415 9.3 

70 to 74 years 34 9.5 6,990 7.7 

75 to 79 years 30 8.4 4,989 5.5 

80 to 84 years 10 2.8 3,378 3.7 

95 years and over 13 3.6 3,421 3.8 

Median Age (years)  56  52  

Cultural Diversity:     

Indigenous persons 35 9.5 5,567 6.2 

Persons born in Non Main English Speaking 
countries 

3 0.8 724 0.8 

Language spoken at home other than English 3 2.9 1,504 3.9 

Speaks English Only 329 92.2 81,652 90.4 

Speaks other language and speaks English very well 
or well 

0 0.0 729 0.8 

Household Characteristics:     

Family households 114 77 24,408 67.4 

Lone person household 34 23 10,798 29.8 

Group household 0 0.0 1,021 2.8 

Average household size (number of persons) 2.3  2.2  

Family Characteristics:     

Total families 110  24,837  

Couple family without 64 58.2 12,817 51.6 

Couple with children 32 29.1 7,357 29.6 

One parent family 14 12.7 4,340 17.5 

Other family 0 0 320 1.3 

Other characteristics:     
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 Barrington SA1 MidCoast LGA 

  No %  No  % 

Dwellings:     

Separate House 145 100 29,413 81.2 

Semi-detached, terrace house, townhouse 0 0 3,433 9.5 

Flat, unit or apartment 0 0 2,399 6.6 

Other dwellings 0 0 738 2.0 

Total occupied private dwellings 145 86.3 36,237 81.2 

Unoccupied private dwellings 23 13.7 8,415 18.8 

Tenure Type:     

Owned outright 89 63.1 16,668 46.0 

Owned with a mortgage 35 24.8 8,784 24.2 

Rented (Total): 13 9.2 9,087 25.1 

Other tenure type 0 0 492 1.4 

Tenure type not state 4 2.8 1,209 3.3 

Median weekly Income:     

Personal ($/weekly) 501  476  

Family ($/weekly) 1,172  1,108  

Household($/weekly) 1,070  887  

Labour Force:     

Labour force participation 149 47.2 33,010 36.6 

Not in labour force 167 52.8 57,293 63.4 

Total employed 144 96.6 30,035 91.0 

Employed full-time 74 49.7 15,609 47.3 

Employed part-time 57 38.3 12,299 37.3 

Away from work 13 8.7 2,127 6.4 

Unemployed 5 3.4 2,975 9.0 

Occupation:     

Managers 30 22.4 3,654 12.2 

Professionals 24 17.9 4,832 16.1 

Technicians and trades 20 14.9 4,396 14.6 

Clerical and administrative 17 12.7 3,319 11.1 

Machinery operators and drivers 13 9.7 1,976 6.6 

Labourers 12 9.0 4,007 13.3 

Community and Personal Service Workers 9 6.7 3,808 12.7 

Sales workers 3 2.2 3,516 11.7 

Key Industry:     

Primary Education 14 12.2 768 2.6 

Beef Cattle Farming (Specialised) 
12 10.4 

Not 
stated 

Not stated 

Hospitals (except Psychiatric Hospitals) 12 10.4 1,228 4.1 

Dairy Cattle Farming 
11 9.6 

Not 
stated 

Not stated 

Local Government Administration 
10 8.7 

Not 
stated 

Not stated 

Aged Care Residential Services  Not 
stated 

Not 
stated 

1,467 4.9 
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 Barrington SA1 MidCoast LGA 

  No %  No  % 

Supermarket and Grocery Stores Not 
stated 

Not 
stated 

961 3.2 

Secondary Education Not 
stated 

Not 
stated 

750 2.5 

Educational attainment:     

Bachelor Degree level and above 48 15.2 7,537 9.9 

Advanced Diploma and Diploma level 22 7.0 6,012 7.9 

Certificate level IV 15 4.7 2,321 3.0 

Certificate level III 51 16.1 13,211 17.3 

Year 12 28 8.9 7,046 9.2 

Year 11 10 3.2 2,758 3.6 

Year 10 60 19.0 13,773 18.0 

Certificate level II 0 0 127 0.2 

Certificate level I 0 0 8 0 

Year 9 or below 34 10.8 10,251 13.4 

No educational attainment 0 0 177 0.2 

Pre-school attending:     

Pre-school 0 0 1,433 6.2 

Infants/Primary education attending:     

Government 21 30 4,938 21.2 

Catholic 0 0 852 3.7 

Other Non Government 0 0 525 2.3 

Total 21 30 6,315 27.2 

Secondary education attending:     

Government 9 12.9 3,853 16.5 

Catholic 0 0 699 3.0 

Other Non Government 0 0 436 1.9 

Total 9 12.9 4,988 21.4 

Technical or Further Educational Institution:     

Technical or further education institution 4 5.7 1,618 6.9 

University or tertiary institution 5 7.1 1,126 4.8 

Total 9 12.8 2,744 11.7 

Other type of educational institution attending:     

Other 0 0 361 1.6 

Not stated 31 44.3 7,444 32.0 

Total 31 44.3 7,805 33.6 

Transport:      

Households without a motor vehicle 0 0 2,104 5.8 

One motor vehicle 41 29.7 14,350 39.6 

Two motor vehicles 54 39.1 12,490 34.5 

Three motor vehicles 35 25.4 5,552 15.3 

Four or more motor vehicles 8 5.8 1,730 4.8 

Journey to work (by one method only):      

Car, as driver 82 63.1 19,933 66.4 
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 Barrington SA1 MidCoast LGA 

  No %  No  % 

Worked at home 18 13.8 1,945 6.5 

Car, as passenger 6 4.6 1,514 5.0 

Truck 4 3.1 471 1.6 

Walked Only 3 2.3 1,145 3.8 

Public transport 0 0 231 0.8 
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Appendix B – Barrington Reserve Visitors 

Month One night stay Two night stay Three + nights 
stay 

Total visitors 

May-16 4 5 2 11 

Jun-16 4 2 1 7 

Jul-16 5 1  6 

Aug-16 4 1  5 

Sep-16 12 3 2 17 

Oct-16 3 8  11 

Nov-16 3 3  6 

Dec-16 N/A N/A N/A 0 

Jan-17 16 12 8 36 

Feb-17 9 2  11 

Total 60 37 13 110 

% 55% 34% 12%  

 

 

Source: Visitor payment records for Barrington Reserve - supplied by MidCoast Council, March 2017. 
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	Executive summary 
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	 Clearing of vegetation 

	 Earthworks 
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	Background monitoring 
	Sensitive receptors and land uses potentially affected from noise and vibration impacts associated with the proposal were identified. Noise monitoring was undertaken at two representative receptor locations to the proposal site to determine existing background and road traffic noise levels. Noise and vibration criteria were established for the surrounding sensitive receptors and land uses. 
	Construction noise 
	Noise levels generated due to construction activities are predicted to exceed noise management levels for all scenarios. However, in all cases, the predicted levels are below the “highly noise affected” level of 75 dB(A). Standard noise mitigation measures would be implemented which would reduce predicted impacts at sensitive receptor locations.  
	The exceedances are a function of the nature of the proposed construction activities and the proximity of the nearest sensitive receptors and are not necessarily the result of construction activities that are uncharacteristically noisy in their own right. Proposed noise mitigation and management recommendations have been provided in this report. 
	The predicted construction road traffic noise levels shows that the relative increase is below 2 dB(A) at the worst affected receptors. Since, road traffic noise during construction is within 2 dB(A) of current levels then the objectives of the Road Noise Policy are met and no specific mitigation measures are required. 
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	Potential vibration levels caused by construction activities have been assessed with consideration to structural damage and human comfort criteria. Given the separation distance and short-term nature of vibration inducing activities to the nearest receptor dwelling, construction vibration is not likely to occur at levels that have the potential to cause cosmetic damage or human comfort during construction. 
	Operational road traffic noise 
	The proposed works are classified as minor works, these works are not considered redeveloped or new as they are not intended to increase the traffic carrying capacity of the overall road or accommodate a significant increase in heavy vehicle traffic and larger trucks. The Roads and Maritime’s Noise Criteria Guideline applies existing road criteria where the minor works increase noise levels by more than 2 dB(A) relative to the existing noise levels at the worst affected receptor. The predicted operational r
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	1.1 Purpose of this report 
	Roads and Maritime Services (Roads and Maritime) has engaged GHD Pty Ltd (GHD) to prepare an operational and construction noise and vibration impact assessment for the proposed construction of a new bridge over the Barrington River on Thunderbolts Way (the proposal). The proposal site is located about 500 m west of Barrington in the Hunter Region of New South Wales (NSW).  
	1.2 Scope and limitations 
	The scope of work for this noise and vibration assessment involved the following tasks: 
	 An initial desktop review was undertaken to identify noise sensitive receptors from aerial photography. 
	 An initial desktop review was undertaken to identify noise sensitive receptors from aerial photography. 
	 An initial desktop review was undertaken to identify noise sensitive receptors from aerial photography. 

	 Long term unattended noise monitoring was undertaken during September 2016 at two (2) nearby locations to the site that were considered representative of existing ambient noise levels for receptors adjacent to the proposed works. 
	 Long term unattended noise monitoring was undertaken during September 2016 at two (2) nearby locations to the site that were considered representative of existing ambient noise levels for receptors adjacent to the proposed works. 

	 Noise and vibration impacts were assessed with consideration to the following publications: 
	 Noise and vibration impacts were assessed with consideration to the following publications: 

	– Department of Environment & Climate Change NSW (DECC) Interim Construction Noise Guideline (ICNG) (2009). 
	– Department of Environment & Climate Change NSW (DECC) Interim Construction Noise Guideline (ICNG) (2009). 

	– Environment Protection Authority (EPA) NSW Industrial Noise Policy (INP) (2000). 
	– Environment Protection Authority (EPA) NSW Industrial Noise Policy (INP) (2000). 

	– Department of Environment Climate Change & Water NSW (DECCW) NSW Road Noise Policy (RNP) (2011). 
	– Department of Environment Climate Change & Water NSW (DECCW) NSW Road Noise Policy (RNP) (2011). 

	– Department of Environment and Conservation NSW (DEC) Assessing Vibration: A Technical Guideline (2006). 
	– Department of Environment and Conservation NSW (DEC) Assessing Vibration: A Technical Guideline (2006). 

	– Roads and Maritime’s Construction Noise and Vibration Guideline (CVNG) (April 2016). 
	– Roads and Maritime’s Construction Noise and Vibration Guideline (CVNG) (April 2016). 

	– Roads and Maritime’s Noise Criteria Guideline (2015). 
	– Roads and Maritime’s Noise Criteria Guideline (2015). 

	 A list of likely construction activities and machinery were determined. Representative sound power levels and vibration levels for the selected equipment were obtained from Roads and Maritime’s CVNG, AS2436 – 2010 Guide to noise and vibration control on construction, demolition and maintenance sites and British Standard BS5228-1:2009+A1:2014 Code of practice for noise and vibration control on construction and open sites. 
	 A list of likely construction activities and machinery were determined. Representative sound power levels and vibration levels for the selected equipment were obtained from Roads and Maritime’s CVNG, AS2436 – 2010 Guide to noise and vibration control on construction, demolition and maintenance sites and British Standard BS5228-1:2009+A1:2014 Code of practice for noise and vibration control on construction and open sites. 

	 Typical noise impacts from the proposed construction activities were predicted with consideration to the ICNG (DECC, 2009) and the Roads and Maritime’s Construction Noise Estimator Tool. 
	 Typical noise impacts from the proposed construction activities were predicted with consideration to the ICNG (DECC, 2009) and the Roads and Maritime’s Construction Noise Estimator Tool. 

	 An assessment of road traffic noise impacts due to increased vehicle movements during construction activities was undertaken. 
	 An assessment of road traffic noise impacts due to increased vehicle movements during construction activities was undertaken. 


	 Comments have been provided regarding predicted construction noise levels along with recommendations for reasonable and feasible noise mitigation measures, where required.  
	 Comments have been provided regarding predicted construction noise levels along with recommendations for reasonable and feasible noise mitigation measures, where required.  
	 Comments have been provided regarding predicted construction noise levels along with recommendations for reasonable and feasible noise mitigation measures, where required.  

	 A desktop assessment was conducted to determine the potential vibration impacts associated with construction activities. 
	 A desktop assessment was conducted to determine the potential vibration impacts associated with construction activities. 

	 An assessment of operational road noise impacts due to the minor works has been included in this assessment. 
	 An assessment of operational road noise impacts due to the minor works has been included in this assessment. 


	1.3 Limitations 
	This report: has been prepared by GHD for Roads and Maritime Services and may only be used and relied on by Roads and Maritime Services for the purpose agreed between GHD and Roads and Maritime Services as set out in section 
	This report: has been prepared by GHD for Roads and Maritime Services and may only be used and relied on by Roads and Maritime Services for the purpose agreed between GHD and Roads and Maritime Services as set out in section 
	1.2
	1.2

	 of this report. 

	GHD otherwise disclaims responsibility to any person other than Roads and Maritime Services arising in connection with this report. GHD also excludes implied warranties and conditions, to the extent legally permissible. 
	The services undertaken by GHD in connection with preparing this report were limited to those specifically detailed in the report and are subject to the scope limitations set out in the report.  
	The opinions, conclusions and any recommendations in this report are based on conditions encountered and information reviewed at the date of preparation of the report.  GHD has no responsibility or obligation to update this report to account for events or changes occurring subsequent to the date that the report was prepared. 
	The findings of this report represent the findings apparent at the date and time of the assessment. It is the nature of environmental assessments that all variations in environmental conditions cannot be accessed and all uncertainty concerning the conditions of the ambient noise environment cannot be eliminated. Professional judgement must be exercised in the investigation and interpretation of observations. 
	Site conditions (including the presence of insect noise or other noise sources) may change after the date of this Report. GHD does not accept responsibility arising from, or in connection with, any change to the site conditions. GHD is also not responsible for updating this report if the site conditions change. 
	2. 
	2. 
	P
	roposal
	 
	description
	 

	2.1 Overview 
	Roads and Maritime propose to replace the existing bridge over the Barrington River at Barrington (Barrington Bridge) on Thunderbolts Way (the proposal). Barrington Bridge is located approximately 500 m west of Barrington in the Hunter Region of NSW (refer to 
	Roads and Maritime propose to replace the existing bridge over the Barrington River at Barrington (Barrington Bridge) on Thunderbolts Way (the proposal). Barrington Bridge is located approximately 500 m west of Barrington in the Hunter Region of NSW (refer to 
	Figure 2-1
	Figure 2-1

	).  

	The proposal would include construction of a new bridge and about 500 m of approach roadworks east and west of Barrington River to improve road safety.  
	The proposal is expected to commence in December 2018 and take about 12 months to complete, weather permitting. The proposal has a capital investment value of about $18 million, and would be funded by the NSW Government under the Bridges for the Bush initiative. 
	The proposal would be carried out adjacent to the existing Barrington Bridge, which is a five span standard Allan truss bridge. The existing bridge would be closed to traffic following completion of the new bridge. It is proposed to remove the existing bridge once the new bridge is operational.  
	Construction of the new bridge and removal of the existing bridge are independent of each other as the new bridge can be constructed and operated without the need to remove the existing bridge. The two proposals are therefore being separately assessed. This also allows completion of the new bridge without delay because the separate proposal to remove the existing bridge requires more detailed consideration of potential impacts on the threatened Southern Myotis (Myotis macropus). The new bridge would also in
	The activities are therefore being assessed separately under the Environmental Planning and Assessment Act 1979 (EP&A Act) as they are independent of and are not reliant on each other. Separate impact assessment of the proposal to remove the existing bridge is required before a decision is made about whether or not that proposal may proceed. 
	The proposal design is shown in 
	The proposal design is shown in 
	Figure 2-2
	Figure 2-2

	, and includes: 

	Construction of a new concrete super-T girder bridge over the Barrington River, about 108 m long, 14.43 m wide and incorporating a 2.8 m-wide path for pedestrians. However, it is noted away from the bridge there is no formal provision for cyclists. 
	 Property acquisition: 
	 Property acquisition: 
	 Property acquisition: 

	– Total acquisition of Lot 1 of DP 543699 and removal of existing building 
	– Total acquisition of Lot 1 of DP 543699 and removal of existing building 

	– Partial acquisition of Lot 782 of DP 859185, Lot 3 of DP 286177 and Lot 120 of DP 1060829 
	– Partial acquisition of Lot 782 of DP 859185, Lot 3 of DP 286177 and Lot 120 of DP 1060829 

	 Alterations to the alignment of the road approaches of Thunderbolts Way to the east and west to link with the new bridge 
	 Alterations to the alignment of the road approaches of Thunderbolts Way to the east and west to link with the new bridge 

	 Provision of temporary road widening to suit staging arrangements at the interface with the existing Thunderbolts Way 
	 Provision of temporary road widening to suit staging arrangements at the interface with the existing Thunderbolts Way 

	 Construction of a temporary in-stream rock platform in the Barrington River for bridge construction 
	 Construction of a temporary in-stream rock platform in the Barrington River for bridge construction 

	 Works undertaken in accordance with the Bat Management Plan 
	 Works undertaken in accordance with the Bat Management Plan 


	 Utility adjustments, including powerlines and provision of temporary water supply to Barrington Reserve 
	 Utility adjustments, including powerlines and provision of temporary water supply to Barrington Reserve 
	 Utility adjustments, including powerlines and provision of temporary water supply to Barrington Reserve 

	 Clearing of vegetation 
	 Clearing of vegetation 

	 Earthworks 
	 Earthworks 

	 Landscaping 
	 Landscaping 

	 Decommissioning and rehabilitation of disturbed areas 
	 Decommissioning and rehabilitation of disturbed areas 


	The proposal requires a work compound/temporary stockpile area to be located on the eastern and western approaches of the bridge. Due to the weight limitations on the existing Barrington Bridge, delivery of construction materials by heavy vehicles would be to the eastern compound only (refer to 
	The proposal requires a work compound/temporary stockpile area to be located on the eastern and western approaches of the bridge. Due to the weight limitations on the existing Barrington Bridge, delivery of construction materials by heavy vehicles would be to the eastern compound only (refer to 
	Figure 2-2
	Figure 2-2

	). In addition, an off-site emergency temporary storage area is proposed in an existing disturbed location at Gloucester, to allow for emergency storage of materials stored to the east of the river that is above the flood-affected zone.(refer to 
	Figure 2-3
	Figure 2-3

	). 

	2.1.1 Plant and equipment 
	The following machinery and equipment would be used in the proposal: 
	 Trucks (for equipment and material transportation) 
	 Trucks (for equipment and material transportation) 
	 Trucks (for equipment and material transportation) 

	 Cranes (small and large) 
	 Cranes (small and large) 

	 Excavators 
	 Excavators 

	 Graders 
	 Graders 

	 Rollers 
	 Rollers 

	 Drilling rigs 
	 Drilling rigs 

	 Piling rigs 
	 Piling rigs 

	 Compressors 
	 Compressors 

	 Hand tools (motorised and pneumatic) 
	 Hand tools (motorised and pneumatic) 

	 Chain saws 
	 Chain saws 

	 Generators 
	 Generators 

	 Oxy torches and welders 
	 Oxy torches and welders 

	 Elevated work platforms 
	 Elevated work platforms 

	 Shoring 
	 Shoring 

	 Scaffolding 
	 Scaffolding 

	 Bitumen spray and ancillary equipment 
	 Bitumen spray and ancillary equipment 

	 Asphaltic concrete paver 
	 Asphaltic concrete paver 

	 Concrete agitators 
	 Concrete agitators 

	 Light vehicles for construction staff 
	 Light vehicles for construction staff 


	2.1.2 Construction hours and duration 
	The proposal is expected to commence in December 2018 and take about 12 months to complete, weather permitting. About 35 full time equivalent construction and site management personnel would be required on site each day during construction. 
	Works for the proposal would generally be undertaken during recommended standard hours, as outlined in the ICNG (DECC, 2009), which are: 
	 Monday to Friday: 7.00 am to 6.00 pm 
	 Monday to Friday: 7.00 am to 6.00 pm 
	 Monday to Friday: 7.00 am to 6.00 pm 

	 Saturday: 8.00 am to 1.00 pm 
	 Saturday: 8.00 am to 1.00 pm 

	 Sundays and public holidays: no work 
	 Sundays and public holidays: no work 


	However, work is likely to be required outside of standard construction hours. All proposed work outside of standard construction hours would be in accordance with the Roads and Maritime’s (2016) Construction Noise and Vibration Guideline (CNVG). This would include notifying the local community in advance of any work planned to be undertaken outside of standard construction hours.
	GloucesterRiverNowendocRiverBarringtonRiverCobarkRiverManningRiverTelegherryRiverTHUNDERBOLTSWAYBUCKETTSWAYGLOUCESTERTOPSROADWAUKIVORYROADGLENROADGLOUCESTERBERRICOBULLIACROOKHURSTMAUDVILLECOPELANDFAULKLANDMOGRANICREEKINVERGORDENGANGATUPPERBOWMANSTRATFORDWIRRADGURIEFORBESDALEBRETTIRAWDONVALECRAVENBARRINGTONLAWLERSRANGEWAUKIVORYTUGRABAKHSitelocationFigure 2-1G:\22\18532\GIS\Maps\Deliverables\NoiseAssessment\2218532_NA001_Locality_0.mxd01.534.560.75KilometresLEGEND© 2018. Whilst every care has been taken to pr
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	Table 3-1
	Table 3-1
	Table 3-1

	 provides the identified nearest potential affected sensitive receptors and land uses to the proposal. Furthermore, the sensitive receptor locations are displayed in 
	Figure 3-1
	Figure 3-1

	. 

	Table 3-1 Sensitive receptors 
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	61 Barrington West Road (residential) 
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	Span
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	Barrington West Road (residential) 
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	Barrington Reserve (passive recreational area) 
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	Scone Road (residential) 
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	Thunderbolts Way (residential) 

	TD
	Span
	396039 
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	Thunderbolts Way (residential) 

	TD
	Span
	396976 

	TD
	Span
	6462004 

	TD
	Span
	374 


	TR
	Span
	TD
	Span
	R7 

	TD
	Span
	Thunderbolts Way (residential) 
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	!H!H!H!H!H!H!HTHUNDERBOLTSWAYTHUNDERBOLTSWAYR5R4R6R7R2R1R3 BarringtonReserveSKYE ROADBARRINGTONWESTROADBARRINGTON EAST ROADSCONEROADCOPELANDCREEKBARRINGTONRIVERBARRINGTONFigure 3-1G:\22\18532\GIS\Maps\Deliverables\NoiseAssessment\2218532_NA004_SensitiveReceptors_0.mxd050100150200MetresLEGEND© 2018. Whilst every care has been taken to prepare this map, GHD, LPI and RMS make no representations or warranties about its accuracy, reliability, completeness or suitability for any particular purpose and cannot acce
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	4. 
	Existing 
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	4.1 General methodology 
	An ambient noise survey was conducted to characterise and quantify the existing acoustical environment in the area surrounding the proposal. A combination of unattended and operator attended noise monitoring was undertaken at two (2) locations (M1 and M2) surrounding the proposal considered representative of the most sensitive receptors. The noise monitoring locations are shown in 
	An ambient noise survey was conducted to characterise and quantify the existing acoustical environment in the area surrounding the proposal. A combination of unattended and operator attended noise monitoring was undertaken at two (2) locations (M1 and M2) surrounding the proposal considered representative of the most sensitive receptors. The noise monitoring locations are shown in 
	Figure 4-1
	Figure 4-1

	. 

	All acoustic instrumentation employed throughout the monitoring programme has been designed to comply with the requirements of AS IEC 61672 (parts 1 and 2) 2004 “Electroacoustics - Sound Level Meters” and carries current NATA or manufacturer calibration certificates.  
	Instrument calibration checks were performed on the noise monitoring equipment using a sound level calibrator (Bruel & Kjaer 4231 s/n 2542101) with a sound pressure level of 94 dB(A) at 1 kHz. At completion of the measurements, the meter’s calibration was re-checked to ensure the sensitivity of the noise monitoring equipment had not varied. The noise logger and sound level meters were found to be within the acceptable tolerance of ± 0.5 dB(A). 
	4.2 Unattended noise monitoring 
	Unattended background noise monitoring was undertaken with consideration to AS 1055 – 1997 Acoustics – Description and Measurement of Environmental Noise and the INP (EPA 2000). 
	The unattended noise monitoring was conducted from Monday, 12 September to Wednesday, 21 September 2016 at the unattended monitoring locations as shown in 
	The unattended noise monitoring was conducted from Monday, 12 September to Wednesday, 21 September 2016 at the unattended monitoring locations as shown in 
	Figure 4-1
	Figure 4-1

	. The purpose of the monitoring was to determine background noise levels for the noise assessment. The noise logger was located in an area that was considered representative of the local background and ambient noise levels. The monitoring location was also chosen as a safe and secure place for staff and unattended equipment, minimising the risk of theft, vandalism, or damage by natural causes. Property access permission was also a factor that contributed to the final selection of the location. 

	The noise monitoring location and equipment details are summarised in 
	The noise monitoring location and equipment details are summarised in 
	Table 4-1
	Table 4-1

	. The instrument was programmed to accumulate 1 second interval and 15-minute summary environmental noise data continuously for the entire monitoring period. 

	The data collected by the loggers was downloaded and analysed, and any invalid data removed. Invalid data generally refers to periods of time where average wind speeds at ground level were greater than 5 m/s, or when rainfall occurred. Meteorological data for the monitoring period was sourced from the nearest Bureau of Meteorology weather station to the site, Taree Airport station number 060141 (approximately 58 km to the east from the proposal).   
	Table 4-1 Noise monitoring location and equipment details 
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	Measurement period 
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	Equipment details 
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	Equipment settings 

	TD
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	M1 – 61 Barrington West, Barrington 
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	11:30 12/09/2016 to 10:15 21/09/2016 
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	SVAN 955 
	Serial number 27623 
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	A-weighted 
	Fast time response 
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	Figure
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	M2 - Western Bank property Thunderbolts Way, Barrington 

	TD
	Span
	12:45 12/09/2016 to 10:30 21/09/2016 
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	4.2.1 Summary of unattended noise monitoring results 
	Rating background levels and ambient noise levels recorded are summarised in 
	Rating background levels and ambient noise levels recorded are summarised in 
	Table 4-2
	Table 4-2

	 and 
	Table 4-3
	Table 4-3

	. Furthermore, a summary of the traffic noise levels recorded at monitoring location M1 are contained within 
	Table 4-4
	Table 4-4

	. Daily noise level charts for the entire monitoring period are presented in Appendix A. A detailed description of the acoustic terms can be found in the glossary at the start of this report. 

	Observations and measured noise data indicate that ambient and background noise levels are typical of a rural area influenced by local road noise. 
	Table 4-2 Summary of noise monitoring results – M1, dB(A) 
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	Note 1: Daytime 7.00 am to 6.00 pm, Evening 6.00 pm to 10.00 pm, Night-time 10.00 pm to 7.00 am; On Sundays and Public Holidays, Daytime 8.00 am to 6.00 pm, Evening 6.00 pm to 10.00 pm, Night-time 10.00 pm to 8.00 am.  
	Note 2:  Periods where invalid data has been excluded due to adverse weather. 
	Table 4-3 Summary of noise monitoring results – M2, dB(A) 
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	Note 1: Daytime 7.00 am to 6.00 pm, Evening 6.00 pm to 10.00 pm, Night-time 10.00 pm to 7.00 am; On Sundays and Public Holidays, Daytime 8.00 am to 6.00 pm, Evening 6.00 pm to 10.00 pm, Night-time 10.00 pm to 8.00 am.  
	Note 2:  Periods where invalid data has been excluded due to adverse weather. 
	All noise levels reported in 
	All noise levels reported in 
	Table 4-2
	Table 4-2

	 and 
	Table 4-3
	Table 4-3

	 are from free field measurements. 

	Table 4-4 Unattended road traffic noise monitoring results summary 
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	Note 1:  The LAeq(1hour) descriptor is the noisiest 1 hour of the relevant period; day (7.00 am to 10.00 pm) or night (10.00 pm to 7.00 am).  
	All noise levels reported in 
	All noise levels reported in 
	Table 4-4
	Table 4-4

	 are façade corrected noise levels where 2.5 dB has been added to free-field logged noise levels. 

	4.2.2 Operator attended noise monitoring 
	In addition to the unattended noise monitoring, operator attended noise measurements were conducted during the day period at the unattended noise monitoring locations M1 and M2 (refer to 
	In addition to the unattended noise monitoring, operator attended noise measurements were conducted during the day period at the unattended noise monitoring locations M1 and M2 (refer to 
	Figure 4-1
	Figure 4-1

	). The purpose of these surveys were to identify noise sources typical of the area and to qualify the unattended noise logging results. 

	Operator attended noise measurements were conducted during the day period on Monday 12 September 2016 using a B&K 2250 integrating sound level meters (S/N 2506887). The operator attended noise survey consisted of 1 x 15 minute measurement at M1 and M2 monitoring locations. 
	The results of the operator attended noise measurements are given in 
	The results of the operator attended noise measurements are given in 
	Table 4-5
	Table 4-5

	. Ambient noise levels given in 
	Table 4-5
	Table 4-5

	 include all noise sources such as traffic, insects, birds, and any other industrial operations. 

	The tables provide the following information: 
	 Monitoring location 
	 Monitoring location 
	 Monitoring location 

	 Date and start time 
	 Date and start time 

	 Wind velocity (m/s) and Temperature (ºC) at the measurement location 
	 Wind velocity (m/s) and Temperature (ºC) at the measurement location 

	 Typical maximum (LAmax) and contributed noise levels 
	 Typical maximum (LAmax) and contributed noise levels 


	Table 4-5 Operator attended noise survey results 
	Table
	TBody
	TR
	Span
	TD
	Span
	Location 

	TD
	Span
	Date/Start time/Period/ Weather 

	TD
	Span
	Primary Noise Descriptor dB(A) re 20 µPa) 

	TD
	Span
	Description of Noise Emission, Typical SEL (dB(A)) 


	TR
	Span
	TD
	Span
	LAmax 

	TD
	Span
	LA1 

	TD
	Span
	LA10 

	TD
	Span
	LA90 

	TD
	Span
	Laeq 


	TR
	Span
	TD
	Span
	M1   

	TD
	Span
	Date: 12/09/2016 Time: 10:57 to 11:12 Period: Day Wind: Calm Temperature: 22 oC 

	TD
	Span
	66 

	TD
	Span
	60 

	TD
	Span
	49 

	TD
	Span
	35 

	TD
	Span
	47 

	TD
	Span
	Road Traffic Noise (Thunderbolts Way) 42 to 66 
	Birds 41 – 45 
	Dog Barking 48 


	TR
	Span
	TD
	Span
	M2 

	TD
	Span
	Date: 12/09/2016 Time: 12:10 to 12:25 Period: Day Wind: Calm Temperature: 24.5 oC 

	TD
	Span
	60 

	TD
	Span
	51 

	TD
	Span
	42 

	TD
	Span
	30 

	TD
	Span
	40 

	TD
	Span
	Road Traffic Noise (Thunderbolts Way) 33 to 54 
	Birds 40 - 60 




	Results of operator attended noise surveys indicate that natural noise sources and road traffic are the main contributors to the ambient noise environment during the daytime period at logger locations M1 and M2.    
	"J"JTHUNDERBOLTSWAYTHUNDERBOLTSWAYSKYE ROADBARRINGTONWESTROADBARRINGTON EAST ROADSCONEROADCOPELANDCREEKBARRINGTONRIVERBARRINGTONM1M2Figure 4-1G:\22\18532\GIS\Maps\Deliverables\NoiseAssessment\2218532_NA005_MonitoringLocations_0.mxd050100150200MetresLEGEND© 2018. Whilst every care has been taken to prepare this map, GHD, LPI and RMS make no representations or warranties about its accuracy, reliability, completeness or suitability for any particular purpose and cannot accept liability and responsibility of an
	5. 
	5. 
	Noise 
	and vibration 
	assessment 
	criteria
	 

	The noise and vibration criteria used to assess the potential impacts of the proposal are discussed in the following sections. While the following sections present general noise and vibration criteria, proposal specific criteria that are based on the existing noise environment are presented in Section 
	The noise and vibration criteria used to assess the potential impacts of the proposal are discussed in the following sections. While the following sections present general noise and vibration criteria, proposal specific criteria that are based on the existing noise environment are presented in Section 
	6
	6

	. 

	5.1 Construction noise 
	5.1.1 Recommended standard construction hours 
	The ICNG (DECC 2009) provides guidance for the assessment of construction noise. It establishes noise management levels according to the hours in which construction may take place. The ICNG recommended standard hours for construction are: 
	 Monday to Friday: 7.00 am to 6.00 pm 
	 Monday to Friday: 7.00 am to 6.00 pm 
	 Monday to Friday: 7.00 am to 6.00 pm 

	 Saturday: 8.00 am to 1.00 pm 
	 Saturday: 8.00 am to 1.00 pm 

	 No work on Sundays or public holidays 
	 No work on Sundays or public holidays 


	The ICNG (DECC 2009) acknowledges that the following activities could be undertaken outside the recommended standard construction hours, assuming all feasible and reasonable mitigation measures are implemented to minimise the impacts to any surrounding sensitive land uses:  
	 The delivery of oversized plant or structures that police or other authorities determine require special arrangements to transport along public roads 
	 The delivery of oversized plant or structures that police or other authorities determine require special arrangements to transport along public roads 
	 The delivery of oversized plant or structures that police or other authorities determine require special arrangements to transport along public roads 

	 Emergency work to avoid the loss of life or damage to property, or to prevent environmental harm 
	 Emergency work to avoid the loss of life or damage to property, or to prevent environmental harm 

	 Maintenance and repair of public infrastructure where disruption to essential services and/or considerations of worker safety do not allow work within standard hours 
	 Maintenance and repair of public infrastructure where disruption to essential services and/or considerations of worker safety do not allow work within standard hours 

	 Public infrastructure works that shorten the length of the proposal and are supported by the affected community 
	 Public infrastructure works that shorten the length of the proposal and are supported by the affected community 

	 Works where a proponent demonstrates and justifies a need to operate outside the recommended standard construction hours 
	 Works where a proponent demonstrates and justifies a need to operate outside the recommended standard construction hours 

	 Works which maintain noise levels at receptors to below the noise management levels outside of the recommended standard construction hours 
	 Works which maintain noise levels at receptors to below the noise management levels outside of the recommended standard construction hours 

	 Outside of standard construction hours is also addressed by the ICNG with a strong justification required and a lower noise management level compared with standard hours 
	 Outside of standard construction hours is also addressed by the ICNG with a strong justification required and a lower noise management level compared with standard hours 


	5.1.2 Construction noise management levels 
	The ICNG states that the potential for construction noise impacts can be assessed by comparing the predicted noise at the assessment locations with the noise management levels provided by the ICNG. Construction is considered to have the potential to cause a noise impact if the predicted noise exceeds the noise management levels. 
	Table 5-1
	Table 5-1
	Table 5-1

	 details the ICNG (DECC 2009) construction noise management levels for residential receptors for works during standard construction hours and outside of standard hours.   

	Table 5-1 Construction noise management level at residential receptors 
	Table
	TBody
	TR
	Span
	TD
	Span
	Time of day 

	TD
	Span
	Management level 

	TD
	Span
	Application 


	TR
	Span
	TD
	Span
	During standard construction hours 

	TD
	Span
	Noise affected 
	RBL + 10 dB(A) 

	TD
	Span
	The noise affected level represents the point above which there may be some community reaction to noise and: 
	 Where the predicted or measured LAeq(15-min) is greater than the noise affected level, the proponent should apply all feasible and reasonable work practices to meet the noise affected level. 
	 Where the predicted or measured LAeq(15-min) is greater than the noise affected level, the proponent should apply all feasible and reasonable work practices to meet the noise affected level. 
	 Where the predicted or measured LAeq(15-min) is greater than the noise affected level, the proponent should apply all feasible and reasonable work practices to meet the noise affected level. 

	 The proponent should also inform all potentially affected residents of the nature of the works to be carried out, the expected noise levels and duration as well as contact details. 
	 The proponent should also inform all potentially affected residents of the nature of the works to be carried out, the expected noise levels and duration as well as contact details. 




	TR
	Span
	TD
	Span
	Highly noise affected 
	75 dB(A) 

	TD
	Span
	The highly noise affected level represents the point above which there may be strong community reaction to noise. Where noise is above this level, the relevant authority may require respite periods by restricting the hours that very noisy activities can occur, taking into account:  
	 Times identified by the community when they are less sensitive to noise (such as before and after school for works near schools, or mid- morning or mid-afternoon for works near residences). 
	 Times identified by the community when they are less sensitive to noise (such as before and after school for works near schools, or mid- morning or mid-afternoon for works near residences). 
	 Times identified by the community when they are less sensitive to noise (such as before and after school for works near schools, or mid- morning or mid-afternoon for works near residences). 

	 If the community is prepared to accept a longer period of construction in exchange for restrictions on construction times. 
	 If the community is prepared to accept a longer period of construction in exchange for restrictions on construction times. 




	TR
	Span
	TD
	Span
	Outside recommended standard construction hours 

	TD
	Span
	Noise affected 
	RBL + 5 dB(A) 

	TD
	Span
	A strong justification would typically be required for works outside the recommended standard hours and: 
	 The proponent should apply all feasible and reasonable work practices to meet the noise affected level. 
	 The proponent should apply all feasible and reasonable work practices to meet the noise affected level. 
	 The proponent should apply all feasible and reasonable work practices to meet the noise affected level. 

	 Where all feasible and reasonable work practices have been applied and noise is more than 5 dB(A) above the noise affected level, the proponent should negotiate with the community. 
	 Where all feasible and reasonable work practices have been applied and noise is more than 5 dB(A) above the noise affected level, the proponent should negotiate with the community. 






	Source: DECC 2009 
	Table 5-2
	Table 5-2
	Table 5-2

	 details the construction noise management levels for non-residential land uses. No separate criteria for out of hours construction works is provided for non-residential sensitive receptors as it is assumed that the buildings would not be in use during the evening and night time.   

	Table 5-2 Construction noise management level at non-residential sensitive land uses 
	Table
	TBody
	TR
	Span
	TD
	Span
	Land use 

	TD
	Span
	Management level, LAeq (15-min) (applies when properties are in use or occupied) 


	TR
	Span
	TD
	Span
	Classrooms at schools and other educational institutions 

	TD
	Span
	Internal noise level – 45 dB(A) 


	TR
	Span
	TD
	Span
	Hospital wards and operating theatres 

	TD
	Span
	Internal noise level – 45 dB(A) 


	TR
	Span
	TD
	Span
	Places of worship 

	TD
	Span
	Internal noise level – 45 dB(A) 


	TR
	Span
	TD
	Span
	Active recreation areas (characterised by sporting activities and activities which generate their own noise or focus for participants, making them less sensitive to external noise intrusion) 

	TD
	Span
	External noise level – 65 dB(A) 


	TR
	Span
	TD
	Span
	Passive recreation areas (characterised by contemplative activities that generate little noise and where benefits are compromised by external noise intrusion, for example, reading, meditation) 

	TD
	Span
	External noise level – 60 dB(A) 


	TR
	Span
	TD
	Span
	Industrial premises 

	TD
	Span
	External noise level – 75 dB(A) 


	TR
	Span
	TD
	Span
	Commercial premises 

	TD
	Span
	External noise level – 70 dB(A) 




	Source: DECC 2009 
	Noise sensitive non-residential receptors including educational, medical and places of worship are located within the study area. Internal criteria of 45 dB(A) LAeq(15-min) apply for these receptor types. However, as the building envelopes of these receptors is not known, an external to internal correction of 10 dB for standard construction with windows open has been adopted to provides an external construction noise criterion of 55 dB(A) LAeq(15-min).  
	5.1.3 Sleep disturbance  
	The ICNG (DECC 2009) states that where construction works are planned to extend over more than two consecutive nights, assessment of the maximum noise levels and the extent and number of times the maximum noise level exceeds the rating background levels should be undertaken.  
	The Industrial Noise Policy Application Notes (EPA 2010) recommends that where the LA1(1-min) or LAmax exceeds the LA90(15-min) by more than 15 dB(A) outside the bedroom window, a more detailed analysis is required. 
	The ICNG (DECC 2009) also refers to the Environmental Criteria for Road Traffic Noise (EPA, 1999) for more guidance on sleep disturbance from maximum noise level events; however, this guideline has since been superseded by the Road Noise Policy (RNP) (DECCW 2011). Both guidelines discuss research into the effects of maximum noise level events on sleep disturbance and conclude that the LAmax or LA1(1-min) should not exceed the ambient LA90(15-min) noise level by more than 15 dB(A). This guideline takes into 
	The RNP (DECCW 2011) provides further guidance as follows: 
	 Maximum internal noise levels below 50–55 dB(A) are unlikely to cause awakening reactions. 
	 Maximum internal noise levels below 50–55 dB(A) are unlikely to cause awakening reactions. 
	 Maximum internal noise levels below 50–55 dB(A) are unlikely to cause awakening reactions. 

	 One or two noise events per night with maximum internal noise levels of 65 to 70 dB(A) are not likely to significantly affect health and wellbeing. 
	 One or two noise events per night with maximum internal noise levels of 65 to 70 dB(A) are not likely to significantly affect health and wellbeing. 


	It is generally accepted that internal noise levels in a dwelling, with the windows open, are 10 dB(A) lower than external noise levels. Based on a worst case minimum attenuation, with windows open, of 10 dB(A), the first conclusion above suggests that short term external noises of 60 dB(A) to 65 dB(A) are unlikely to cause awakening reactions. The second conclusion suggests that one or two noise events per night with maximum external noise levels of 75 dB(A) to 80 dB(A) are not likely to affect health and 
	Accordingly, the background level plus 15 dB(A) has been applied as the criteria for sleep disturbance in this assessment with an upper limit of 65 dB(A).  
	5.1.4 Construction traffic noise  
	The RNP (DECCW 2011) provides traffic noise target levels for residential receptors in the vicinity of existing roads (see 
	The RNP (DECCW 2011) provides traffic noise target levels for residential receptors in the vicinity of existing roads (see 
	Table 5-3
	Table 5-3

	). These levels are applied to construction works to identify potential construction traffic impacts and the subsequent need for reasonable and feasible mitigation measures.  

	The Application Notes for the RNP state that ‘for existing residences and other sensitive land uses affected by additional traffic on existing roads generated by land use developments, any increase in the total traffic noise level as a result of the development should be limited to 2 dB above that of the noise level without the development. This limit applies wherever the noise level without the development is within 2 dB of, or exceeds, the relevant day or night noise assessment criterion.’ 
	If road traffic noise during proposal construction is within 2 dB(A) of current levels then the objectives of the RNP (DECCW 2011) are met and no specific mitigation measures are required.  
	Table 5-3 Construction traffic noise criteria, LAeq(period), dB(A) 
	Table
	TBody
	TR
	Span
	TD
	Span
	Type of development 

	TD
	Span
	Day  7.00 am to 10.00 pm 

	TD
	Span
	Night 10.00 pm to 7.00 am 


	TR
	Span
	TD
	Span
	Existing residence affected by additional traffic on arterial roads generated by land use developments 

	TD
	Span
	60 LAeq(15-hr) 

	TD
	Span
	55 LAeq(9-hr) 


	TR
	Span
	TD
	Span
	Existing residence affected by additional traffic on local roads generated by land use developments 

	TD
	Span
	55 LAeq(1-hr) 

	TD
	Span
	50 LAeq(1-hr) 


	TR
	Span
	TD
	Span
	School classrooms 

	TD
	Span
	Internal noise level 
	40 LAeq(1-hr) dB(A) 
	(When in use) 

	TD
	Span
	- 


	TR
	Span
	TD
	Span
	Places of worship 

	TD
	Span
	Internal noise level 
	40 LAeq(1-hr) dB(A) 
	(when in use) 

	TD
	Span
	Internal noise level 
	40 LAeq(1-hr) dB(A) 
	(when in use) 


	TR
	Span
	TD
	Span
	Open space (active use) 

	TD
	Span
	External noise level 
	60 LAeq(15-hr) dB(A) 
	(when in use) 

	TD
	Span
	- 


	TR
	Span
	TD
	Span
	Open space (passive use) 

	TD
	Span
	External noise level 
	55 LAeq(15-hr) dB(A) 
	(when in use) 

	TD
	Span
	- 




	Source: DECCW 2011 
	5.2 Construction vibration 
	This assessment has been undertaken using the safety buffer distances adopted from the Roads and Maritime’s CNVG, the following sections provided additional vibration level management if relevant structures are identified at the site at a later stage. 
	5.2.1 Human comfort  
	Vibration has been assessed based on the criteria provided in AVTG (DEC 2006). British Standard (BS) 6472 – 1992, Guide to Evaluation of Human Exposure to Vibration in Buildings (1 Hz to 80 Hz) is recognised by the AVTG (DEC 2006) as the preferred standard for assessing ‘human comfort criteria’. 
	Typically, construction activities generate ground vibration of an intermittent nature. Intermittent vibration is assessed using the vibration dose value (VDV). Acceptable values of vibration dose are presented in 
	Typically, construction activities generate ground vibration of an intermittent nature. Intermittent vibration is assessed using the vibration dose value (VDV). Acceptable values of vibration dose are presented in 
	Table 5-4
	Table 5-4

	 for sensitive receptors. 

	Whilst the assessment of response to vibration in BS 6472-1:1992 is based on vibration dose value and weighted acceleration, for construction related vibration, it is considered more appropriate to provide guidance in terms of a peak value, since this parameter is likely to be more routinely measured to monitor potential building damage.  
	Table 5-4 Human comfort intermittent vibration limits, ms-1.75  
	Table
	TBody
	TR
	Span
	TD
	Span
	Location 

	TD
	Span
	Day[1] 

	TD
	Span
	Night[1] 


	TR
	Span
	TD
	Span
	Preferred value 

	TD
	Span
	Maximum value 

	TD
	Span
	Preferred value 

	TD
	Span
	Maximum value 


	TR
	Span
	TD
	Span
	Critical areas[2] 

	TD
	Span
	0.10 

	TD
	Span
	0.20 

	TD
	Span
	0.10 

	TD
	Span
	0.20 


	TR
	Span
	TD
	Span
	Residences 

	TD
	Span
	0.20 

	TD
	Span
	0.40 

	TD
	Span
	0.13 

	TD
	Span
	0.26 


	TR
	Span
	TD
	Span
	Offices, schools, educational institutions and places of worship 

	TD
	Span
	0.40 

	TD
	Span
	0.80 

	TD
	Span
	0.40 

	TD
	Span
	0.80 


	TR
	Span
	TD
	Span
	Workshops 

	TD
	Span
	0.80 

	TD
	Span
	1.60 

	TD
	Span
	0.80 

	TD
	Span
	1.60 




	Source: BS 6472-1992 
	Note 1: Day is 7.00 am to 10.00 pm and night is 10.00 pm to 7.00 am. 
	Note 2. Examples include hospital operating theatres and precision laboratories where sensitive operations are occurring. These criteria are only indicative, and there may be need to assess intermittent values against the continuous or impulsive criteria for critical areas. These locations for the proposal are provided in Table 3.2 and 3.3. 
	Humans are capable of detecting vibration at levels well below those causing risk of damage to a building. The degrees of perception for humans are suggested by the vibration level categories given in BS 5228.2 – 2009, Code of Practice for noise and vibration on construction and open sites – Part 2: Vibration, as shown below in 
	Humans are capable of detecting vibration at levels well below those causing risk of damage to a building. The degrees of perception for humans are suggested by the vibration level categories given in BS 5228.2 – 2009, Code of Practice for noise and vibration on construction and open sites – Part 2: Vibration, as shown below in 
	Table 5-5
	Table 5-5

	. 

	Table 5-5 Guidance on effects of vibration levels for human comfort 
	Table
	TBody
	TR
	Span
	TD
	Span
	Vibration level  

	TD
	Span
	Effect 


	TR
	Span
	TD
	Span
	0.14 mm/s 

	TD
	Span
	Vibration might be just perceptible in the most sensitive situations for most vibration frequencies associated with construction.  


	TR
	Span
	TD
	Span
	0.3 mm/s 

	TD
	Span
	Vibration might be just perceptible in residential environments. 


	TR
	Span
	TD
	Span
	1.0 mm/s 

	TD
	Span
	It is likely that vibration at this level in residential environments would cause complaints, but can be tolerated if prior warning and explanation has been given to residents. 


	TR
	Span
	TD
	Span
	10 mm/s 

	TD
	Span
	Vibration is likely to be intolerable for any more than a very brief exposure. 




	Source: BS 5228.2 – 2009   
	5.2.2 Structural damage  
	Currently, there is no Australian Standard that sets the criteria for the assessment of building damage caused by vibration. Cosmetic damage criteria are provide in British Standard BS 7385.2 – 1993 Evaluation and measurement for vibration in buildings (
	Currently, there is no Australian Standard that sets the criteria for the assessment of building damage caused by vibration. Cosmetic damage criteria are provide in British Standard BS 7385.2 – 1993 Evaluation and measurement for vibration in buildings (
	Table 5-6
	Table 5-6

	) and German Standard DIN 4150-3: 1999-02 Structural Vibration – Part 3: Effects of vibration on structures (
	Table 5-7
	Table 5-7

	). 

	Table 5-6 Transient vibration guideline values for cosmetic damage 
	Table
	TBody
	TR
	Span
	TD
	Span
	Line 

	TD
	Span
	Type of building 

	TD
	Span
	Peak component particle velocity in frequency range of predominate pulse 


	TR
	Span
	TD
	Span
	4 Hz to 15 Hz 

	TD
	Span
	15 Hz and above 


	TR
	Span
	TD
	Span
	1 

	TD
	Span
	Reinforced or framed structures. Industrial and heavy commercial buildings  

	TD
	Span
	50 mm/s at 4 Hz and above 


	TR
	Span
	TD
	Span
	2 

	TD
	Span
	Unreinforced or light framed structures. Residential or light commercial type buildings 

	TD
	Span
	15 mm/s at 4 Hz increasing to 20 mm/s at 15 Hz 

	TD
	Span
	20 mm/s at 15 Hz increasing to 50 mm/s at 40 Hz and above. 




	Source: BS 7385.2 – 1993 
	Table 5-7 Guideline values for short term vibration on structures 
	Table
	TBody
	TR
	Span
	TD
	Span
	Line 

	TD
	Span
	Type of structure 

	TD
	Span
	Guideline values for velocity, (mm/s) 


	TR
	Span
	TD
	Span
	1 Hz to 10 Hz 

	TD
	Span
	10 Hz to 50 Hz 

	TD
	Span
	50 Hz to 100 Hz1 


	TR
	Span
	TD
	Span
	1 

	TD
	Span
	Buildings used for commercial purposes, industrial buildings, and buildings of similar design. 

	TD
	Span
	20 

	TD
	Span
	20 to 40 

	TD
	Span
	40 to 50 


	TR
	Span
	TD
	Span
	2 

	TD
	Span
	Dwellings and buildings of similar design and/or occupancy 

	TD
	Span
	5 

	TD
	Span
	5 to 15 

	TD
	Span
	15 to 20 


	TR
	Span
	TD
	Span
	3 

	TD
	Span
	Structures that, because of their particular sensitivity to vibration, cannot be classified under lines 1 and 2 and are of great intrinsic value (e.g. listed buildings under preservation order) 

	TD
	Span
	3 

	TD
	Span
	3 to 8 

	TD
	Span
	8 to 10 




	Source: DIN 4150-3: 1999 
	5.2.3 Building contents, services and structure impact 
	For building contents, including sensitive instruments and electronics, vibration criteria should be established through discussion with the manufacturer, supplier or operator.  
	Where third party utilities and facilities (e.g. bridges, cables, pipes, etc.) are in the vicinity of the proposal the owners should be consulted to determine their specific requirements in relation to vibration exposure. In the absence of third party advice guidance may be taken from BS 5228-2:2009 or DIN 4150-3:1999, which provide information on the vulnerability of ground-related services and structures to vibration. 
	DIN 4150-3:1999 details the limits for short-term vibration, as presented in 
	DIN 4150-3:1999 details the limits for short-term vibration, as presented in 
	Table 5-8
	Table 5-8

	. The levels apply on the wall of the pipe.  

	Table 5-8 Guidance values for short term vibration on buried pipes 
	Table
	TBody
	TR
	Span
	TD
	Span
	Pipe material 

	TD
	Span
	Guideline values for velocity measured on the pipe (mm/s) 


	TR
	Span
	TD
	Span
	Steel (including welded pipes) 

	TD
	Span
	100 


	TR
	Span
	TD
	Span
	Clay, concrete, reinforced concrete, metal (with or without flange) 

	TD
	Span
	80 


	TR
	Span
	TD
	Span
	Masonry, plastic 

	TD
	Span
	50 




	The British and German standards do not consider effects of vibration on soil settlement. Vibration-induced soil settlement may still occur at vibration levels below structural damage limits. Settlement may affect structural foundations and services as well as slopes and temporary excavations. Expert advice is to be sought if settlement is a potential issue. 
	5.3 Operational road traffic noise 
	Since the proposed works are classified as minor works, these works are not considered redeveloped or new as they are not intended to increase the traffic carrying capacity of the overall road or accommodate a significant increase in heavy vehicle traffic and larger trucks. 
	Roads and Maritime’s Noise Criteria Guideline (2015) applies existing road criteria (refer to 
	Roads and Maritime’s Noise Criteria Guideline (2015) applies existing road criteria (refer to 
	Table 5-9
	Table 5-9

	) where the minor works increase noise levels by more than 2 dB(A) relative to the existing noise levels at the worst affected receptor. 

	Table 5-9 Target noise levels for existing roads not subject to redevelopment 
	Table
	TBody
	TR
	Span
	TD
	Span
	Existing road category 

	TD
	Span
	Target noise levels – dB(A) 


	TR
	Span
	TD
	Span
	Day  7.00 am to 10.00 pm 

	TD
	Span
	Night 10.00 pm to 7.00 am 


	TR
	Span
	TD
	Span
	Freeway/arterial/sub-arterial road 

	TD
	Span
	60 LAeq(15-hr) 

	TD
	Span
	55 LAeq(9-hr) 


	TR
	Span
	TD
	Span
	Local road 

	TD
	Span
	55 LAeq(1-hr) 

	TD
	Span
	50 LAeq(1-hr) 


	TR
	Span
	TD
	Span
	School classrooms 

	TD
	Span
	Internal noise level 
	40 LAeq(1-hr) dB(A) 
	(When in use) 

	TD
	Span
	- 


	TR
	Span
	TD
	Span
	Places of worship 

	TD
	Span
	Internal noise level 
	40 LAeq(1-hr) dB(A) 
	(when in use) 

	TD
	Span
	Internal noise level 
	40 LAeq(1-hr) dB(A) 
	(when in use) 


	TR
	Span
	TD
	Span
	Open space (active use) 

	TD
	Span
	External noise level 
	60 LAeq(15-hr) dB(A) 
	(when in use) 

	TD
	Span
	- 


	TR
	Span
	TD
	Span
	Open space (passive use) 

	TD
	Span
	External noise level 
	55 LAeq(15-hr) dB(A) 
	(when in use) 

	TD
	Span
	- 
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	6.1 Construction noise management levels 
	The adopted construction noise management levels (CNML) for construction activities are background (refer to Section 
	The adopted construction noise management levels (CNML) for construction activities are background (refer to Section 
	4.2.1
	4.2.1

	) plus 10 dB(A) (RBL + 10 dB(A)) for standard hours, background plus 5 dB(A) (RBL + 5 dB(A)) for out of hours works (OOHW). 
	Table 6-1
	Table 6-1

	 present the noise management levels for construction activities at the Project Site.  

	The noise affected CNML represents the point above which there may be some community reaction to noise. Where the noise affected CNML is exceeded, all feasible and reasonable work practices to minimise noise should be applied and all potentially impacted residences should be informed of the nature of the works, expected noise levels, duration of works and a method of contact.  
	The highly noise affected CNML represents the point above which there may be strong community reaction to noise. Where noise is above this level, any feasible and reasonable ways to reduce noise below this level should be carefully considered. If no quieter work method is feasible and reasonable, the duration and noise levels of the works and any respite periods that would be provided should be clearly explained to the impacted receptors. The ICNG sets the highly affected CNML during standard hours (e.g. da
	Table 6-1 Construction noise management levels 
	Table
	TBody
	TR
	Span
	TD
	Span
	Receptor 

	TD
	Span
	Logger for RBL 

	TD
	Span
	Measured RBL LA90 

	TD
	Span
	Construction noise management levels LAeq 


	TR
	Span
	TD
	Span
	Day 

	TD
	Span
	Evening 

	TD
	Span
	Night 

	TD
	Span
	Highly noise affected 

	TD
	Span
	Standard hours  
	Mon-Fri (7.00 am - 6.00 pm) 
	Sat (8.00 am - 1.00 pm) 

	TD
	Span
	Outside standard working hours - period 1 
	Mon-Fri (6.00 pm - 10.00 pm) 
	Sat (7.00 am – 8:00 am & 1:00 pm -10.00 pm) 
	Sun/pub holidays (8.00 am – 6.00 pm) 

	TD
	Span
	Outside standard working hours - period 2 
	Mon-Fri (10.00 pm – 7.00 am) 
	Sat (10.00 pm – 8.00 am)  
	Sun/pub holidays (6.00 pm – 7.00 am)  


	TR
	Span
	TD
	Span
	R1  

	TD
	Span
	M1 

	TD
	Span
	35 

	TD
	Span
	33 

	TD
	Span
	301 

	TD
	Span
	75 

	TD
	Span
	45 

	TD
	Span
	38 

	TD
	Span
	35 


	TR
	Span
	TD
	Span
	R2  

	TD
	Span
	M1 

	TD
	Span
	35 

	TD
	Span
	33 

	TD
	Span
	301 

	TD
	Span
	75 

	TD
	Span
	45 

	TD
	Span
	38 

	TD
	Span
	35 


	TR
	Span
	TD
	Span
	R3 Barrington Reserve (passive recreational area) 

	TD
	Span
	N/A 

	TD
	Span
	N/A 

	TD
	Span
	N/A 

	TD
	Span
	N/A 

	TD
	Span
	External noise levels 60 (when in use) 


	TR
	Span
	TD
	Span
	R4  

	TD
	Span
	M1 

	TD
	Span
	35 

	TD
	Span
	33 

	TD
	Span
	301 

	TD
	Span
	75 

	TD
	Span
	45 

	TD
	Span
	38 

	TD
	Span
	35 


	TR
	Span
	TD
	Span
	R5 

	TD
	Span
	M1 

	TD
	Span
	35 

	TD
	Span
	33 

	TD
	Span
	301 

	TD
	Span
	75 

	TD
	Span
	45 

	TD
	Span
	38 

	TD
	Span
	35 


	TR
	Span
	TD
	Span
	R6 

	TD
	Span
	M2 

	TD
	Span
	301 

	TD
	Span
	30 

	TD
	Span
	301 

	TD
	Span
	75 

	TD
	Span
	40 

	TD
	Span
	35 

	TD
	Span
	35 


	TR
	Span
	TD
	Span
	R7 

	TD
	Span
	M2 

	TD
	Span
	301 

	TD
	Span
	30 

	TD
	Span
	301 

	TD
	Span
	75 

	TD
	Span
	40 

	TD
	Span
	35 

	TD
	Span
	35 




	Note 1: As defined in the INP, where RBL LA90 is found to be less than 30 dB(A), the rating background level is set to minimum background of 30 dB(A)  
	6.2 Sleep disturbance 
	Table 6-2
	Table 6-2
	Table 6-2

	 provides the relevant sleep disturbance criteria for each noise catchment area. 

	Table 6-2 Sleep disturbance construction noise management levels at residential receptors, dB(A) 
	Table
	TBody
	TR
	Span
	TD
	Span
	Receptor 

	TD
	Span
	Logger for RBL 

	TD
	Span
	Measured RBL dB(A) LA90 
	Night 

	TD
	Span
	Sleep disturbance criteria 


	TR
	Span
	TD
	Span
	LA90(15min)+15  

	TD
	Span
	Upper limit 


	TR
	Span
	TD
	Span
	R1  

	TD
	Span
	M1 

	TD
	Span
	301 

	TD
	Span
	45 

	TD
	Span
	65 


	TR
	Span
	TD
	Span
	R2  

	TD
	Span
	M1 

	TD
	Span
	301 

	TD
	Span
	45 

	TD
	Span
	65 


	TR
	Span
	TD
	Span
	R3  

	TD
	Span
	N/A 

	TD
	Span
	N/A 

	TD
	Span
	N/A 

	TD
	Span
	N/A 


	TR
	Span
	TD
	Span
	R4 

	TD
	Span
	M1 

	TD
	Span
	301 

	TD
	Span
	45 

	TD
	Span
	65 


	TR
	Span
	TD
	Span
	R5  

	TD
	Span
	M1 

	TD
	Span
	301 

	TD
	Span
	45 

	TD
	Span
	65 


	TR
	Span
	TD
	Span
	R6 

	TD
	Span
	M2 

	TD
	Span
	301 

	TD
	Span
	45 

	TD
	Span
	65 


	TR
	Span
	TD
	Span
	R7 

	TD
	Span
	M2 

	TD
	Span
	301 

	TD
	Span
	45 

	TD
	Span
	65 




	Note 1: As defined in the INP, where RBL LA90 is found to be less than 30 dB(A), the rating background level is set to minimum background of 30 dB(A) 
	6.3 Construction vibration goals 
	Section 
	Section 
	5.2
	5.2

	 provides the relevant proposal specific operational vibration goals that are applicable for the proposal. 

	6.4 Operational road traffic noise goals 
	Section 
	Section 
	5.3
	5.3

	 provides the relevant operational road traffic noise goals that are applicable for the proposal.  

	7. 
	7. 
	Construction 
	and opera
	tion 
	n
	oise
	 
	and 
	vibration 
	assessment
	 
	 

	7.1 Construction noise  
	The ICNG provides a framework for the identification and minimisation of noise from construction projects.  
	As the proposed works are expected to impact on sensitive receptors for more than three weeks, a quantitative assessment approach has been taken. This method involves predicting noise levels and comparing them to the construction noise criteria in Section 
	As the proposed works are expected to impact on sensitive receptors for more than three weeks, a quantitative assessment approach has been taken. This method involves predicting noise levels and comparing them to the construction noise criteria in Section 
	6.1
	6.1

	. 

	It should be noted that the magnitude of the off-site noise impact associated with construction activities would be dependent on a number of factors: 
	 The intensity and location of construction activities 
	 The intensity and location of construction activities 
	 The intensity and location of construction activities 

	 The type of equipment used 
	 The type of equipment used 

	 Existing local noise sources 
	 Existing local noise sources 

	 Intervening terrain 
	 Intervening terrain 

	 The prevailing weather conditions 
	 The prevailing weather conditions 


	Construction machinery would likely move around the proposal site altering noise impacts with respect to the identified noise sensitive receptor. During any given period, the machinery items to be used for the proposal would operate at maximum sound power levels for only brief stages. At other times, the machinery may produce lower sound levels while carrying out activities not requiring full power. It is unlikely that all construction equipment would be operating at their maximum sound power levels at any 
	7.1.1 Construction methodology 
	In order to assess the potential noise and vibration impacts during construction, a number of scenarios comprising typical plant and equipment have been developed. These are summarised in 
	In order to assess the potential noise and vibration impacts during construction, a number of scenarios comprising typical plant and equipment have been developed. These are summarised in 
	Table 7-1
	Table 7-1

	 and the locality of the work areas are shown in 
	Figure 2-2
	Figure 2-2

	. 

	The construction noise and vibration impact assessment has been based on the following understanding: 
	 All works would be undertaken during the standard recommended construction hours Monday to Friday (7:00 am to 6:00 pm) and on Saturdays (8:00 am to 1:00 pm). 
	 All works would be undertaken during the standard recommended construction hours Monday to Friday (7:00 am to 6:00 pm) and on Saturdays (8:00 am to 1:00 pm). 
	 All works would be undertaken during the standard recommended construction hours Monday to Friday (7:00 am to 6:00 pm) and on Saturdays (8:00 am to 1:00 pm). 

	 However, work is likely to be required outside of standard construction hours. It is noted than any work outside of standard construction hours would be in accordance with the Roads and Maritime’s Construction Noise and Vibration Guideline (CNVG). 
	 However, work is likely to be required outside of standard construction hours. It is noted than any work outside of standard construction hours would be in accordance with the Roads and Maritime’s Construction Noise and Vibration Guideline (CNVG). 


	Plant and equipment 
	The construction works would require the use of a variety of construction plant and equipment. 
	The construction works would require the use of a variety of construction plant and equipment. 
	Table 7-1
	Table 7-1

	 provides the main plant and equipment that are expected to be used for the proposal. 

	Table 7-1 Construction plant equipment sound power levels 
	Table
	TBody
	TR
	Span
	TH
	Span
	Activity 

	TH
	Span
	Description of Activity 

	TH
	Span
	Plant equipment 

	TH
	Span
	No of items in one 15 min period 

	TH
	Span
	Maximum LAeq Sound Power Level (dB(A)) 


	TR
	Span
	TH
	Span
	Individual Item 

	TH
	Span
	Activity 


	TR
	Span
	TD
	Span
	Mobilisation & Site Establishment 

	TD
	Span
	Installing construction boundary hoardings/fences and traffic barriers 

	TD
	Span
	Truck (medium rigid) 

	TD
	Span
	1 

	TD
	Span
	106 

	TD
	Span
	115 


	TR
	Span
	TD
	Span
	Road truck 

	TD
	Span
	1 

	TD
	Span
	108 


	TR
	Span
	TD
	Span
	Scissor Lift 

	TD
	Span
	1 

	TD
	Span
	98 


	TR
	Span
	TD
	Span
	Franna crane 

	TD
	Span
	1 

	TD
	Span
	113 


	TR
	Span
	TD
	Span
	Utility, property, services adjustment 

	TD
	Span
	Adjustment of property boundaries (where required); relocation of services 

	TD
	Span
	Excavator (tracked) 35 t 

	TD
	Span
	1 

	TD
	Span
	110 

	TD
	Span
	121 


	TR
	Span
	TD
	Span
	Dump truck 

	TD
	Span
	1 

	TD
	Span
	110 


	TR
	Span
	TD
	Span
	Franna crane 20 t 

	TD
	Span
	1 

	TD
	Span
	108 


	TR
	Span
	TD
	Span
	Pneumatic hammer 

	TD
	Span
	1 

	TD
	Span
	113 


	TR
	Span
	TD
	Span
	Concrete saw 

	TD
	Span
	1 

	TD
	Span
	118 


	TR
	Span
	TD
	Span
	Vacuum truck 

	TD
	Span
	1 

	TD
	Span
	109 


	TR
	Span
	TD
	Span
	Backhoe 

	TD
	Span
	1 

	TD
	Span
	111 


	TR
	Span
	TD
	Span
	Power generator 

	TD
	Span
	1 

	TD
	Span
	103 


	TR
	Span
	TD
	Span
	Corridor clearing 

	TD
	Span
	General land clearing, tree and stump removal, topsoil stripping, loading 

	TD
	Span
	Bulldozer D9 

	TD
	Span
	1 

	TD
	Span
	116 

	TD
	Span
	121 


	TR
	Span
	TD
	Span
	Excavator (tracked) 35 t 

	TD
	Span
	1 

	TD
	Span
	110 


	TR
	Span
	TD
	Span
	Chainsaw 4-5 hp 

	TD
	Span
	1 

	TD
	Span
	114 


	TR
	Span
	TD
	Span
	Tub grinder/ mulcher 40-50 hp 

	TD
	Span
	1 

	TD
	Span
	116 


	TR
	Span
	TD
	Span
	Dump truck 

	TD
	Span
	1 

	TD
	Span
	110 


	TR
	Span
	TD
	Span
	Bulk earthworks 

	TD
	Span
	Formation of road alignment. Excavation of soil and rock, hammering/rock breaking, drilling, loading, haulage, compaction of fill areas, grading 

	TD
	Span
	Bulldozer D9 

	TD
	Span
	1 

	TD
	Span
	116 

	TD
	Span
	124 


	TR
	Span
	TD
	Span
	Scraper 651  

	TD
	Span
	1 

	TD
	Span
	110 


	TR
	Span
	TD
	Span
	Excavator (tracked) 35 t 

	TD
	Span
	1 

	TD
	Span
	110 


	TR
	Span
	TD
	Span
	As above + hydraulic hammer  

	TD
	Span
	1 

	TD
	Span
	122 


	TR
	Span
	TD
	Span
	Grader 

	TD
	Span
	1 

	TD
	Span
	110 


	TR
	Span
	TD
	Span
	Dump truck   

	TD
	Span
	1 

	TD
	Span
	110 


	TR
	Span
	TD
	Span
	Compactor 

	TD
	Span
	1 

	TD
	Span
	113 


	TR
	Span
	TD
	Span
	Roller (large pad foot) 

	TD
	Span
	1 

	TD
	Span
	109 


	TR
	Span
	TD
	Span
	Water cart    

	TD
	Span
	1 

	TD
	Span
	108 


	TR
	Span
	TD
	Span
	Drainage infrastructure 

	TD
	Span
	Excavation of trenches and pits, Delivery and placement of precast pipes and pits; filing and compacting 

	TD
	Span
	Backhoe 

	TD
	Span
	1 

	TD
	Span
	111 

	TD
	Span
	118 


	TR
	Span
	TD
	Span
	Franna crane 20 t  

	TD
	Span
	1 

	TD
	Span
	113 


	TR
	Span
	TD
	Span
	Excavator (tracked) 35 t  

	TD
	Span
	1 

	TD
	Span
	110 


	TR
	Span
	TD
	Span
	Concrete truck 

	TD
	Span
	1 

	TD
	Span
	109 


	TR
	Span
	TD
	Span
	Truck compressor  

	TD
	Span
	1 

	TD
	Span
	103 


	TR
	Span
	TD
	Span
	Vibratory roller 

	TD
	Span
	1 

	TD
	Span
	109 


	TR
	Span
	TD
	Span
	Road truck 

	TD
	Span
	1 

	TD
	Span
	108 




	Table
	TBody
	TR
	Span
	TH
	Span
	Activity 

	TH
	Span
	Description of Activity 

	TH
	Span
	Plant equipment 

	TH
	Span
	No of items in one 15 min period 

	TH
	Span
	Maximum LAeq Sound Power Level (dB(A)) 




	Table
	TBody
	TR
	Span
	TH
	Span
	Activity 

	TH
	Span
	Description of Activity 

	TH
	Span
	Plant equipment 

	TH
	Span
	No of items in one 15 min period 

	TH
	Span
	Maximum LAeq Sound Power Level (dB(A)) 




	Table
	THead
	TR
	Span
	TH
	Span
	Individual Item 

	TH
	Span
	Activity 



	TBody
	TR
	Span
	TD
	Span
	Bridge construction 

	TD
	Span
	Casting; concrete pours; placement of pre-cast elements; and piling (mainly bored). 

	TD
	Span
	Franna crane 20 t 

	TD
	Span
	1 

	TD
	Span
	113 

	TD
	Span
	121 


	TR
	Span
	TD
	Span
	Piling rig - driven 

	TD
	Span
	1 

	TD
	Span
	116 


	TR
	Span
	TD
	Span
	Piling rig - bored 

	TD
	Span
	1 

	TD
	Span
	114 


	TR
	Span
	TD
	Span
	Power generator 

	TD
	Span
	1 

	TD
	Span
	103 


	TR
	Span
	TD
	Span
	Concrete pump 

	TD
	Span
	1 

	TD
	Span
	109 


	TR
	Span
	TD
	Span
	Concrete truck  

	TD
	Span
	1 

	TD
	Span
	109 


	TR
	Span
	TD
	Span
	Compressor 

	TD
	Span
	1 

	TD
	Span
	103 


	TR
	Span
	TD
	Span
	Pneumatic hammer 

	TD
	Span
	1 

	TD
	Span
	113 


	TR
	Span
	TD
	Span
	Welding equipment 

	TD
	Span
	1 

	TD
	Span
	105 


	TR
	Span
	TD
	Span
	Retaining walls 

	TD
	Span
	Construction of retaining walls 

	TD
	Span
	Piling rig - bored 

	TD
	Span
	1 

	TD
	Span
	114 

	TD
	Span
	125 


	TR
	Span
	TD
	Span
	Power generator 

	TD
	Span
	1 

	TD
	Span
	103 


	TR
	Span
	TD
	Span
	Mobile crane 

	TD
	Span
	1 

	TD
	Span
	113 


	TR
	Span
	TD
	Span
	Concrete vibrator 

	TD
	Span
	1 

	TD
	Span
	103 


	TR
	Span
	TD
	Span
	Concrete pump 

	TD
	Span
	1 

	TD
	Span
	109 


	TR
	Span
	TD
	Span
	Welding equipment 

	TD
	Span
	1 

	TD
	Span
	105 


	TR
	Span
	TD
	Span
	Excavator (tracked) 35 t 

	TD
	Span
	1 

	TD
	Span
	110 


	TR
	Span
	TD
	Span
	Air track drill 

	TD
	Span
	1 

	TD
	Span
	124 


	TR
	Span
	TD
	Span
	Paving/ asphalting (inc concreate sawing) 

	TD
	Span
	Delivery of raw materials. Placement of surface material 
	Saw cutting 

	TD
	Span
	Pavement laying machine 

	TD
	Span
	1 

	TD
	Span
	114 

	TD
	Span
	121 


	TR
	Span
	TD
	Span
	Dump truck 

	TD
	Span
	1 

	TD
	Span
	110 


	TR
	Span
	TD
	Span
	Asphalt truck & sprayer 

	TD
	Span
	1 

	TD
	Span
	106 


	TR
	Span
	TD
	Span
	Concrete truck 

	TD
	Span
	1 

	TD
	Span
	109 


	TR
	Span
	TD
	Span
	Smooth drum roller 

	TD
	Span
	1 

	TD
	Span
	107 


	TR
	Span
	TD
	Span
	Concrete saw 

	TD
	Span
	1 

	TD
	Span
	118 


	TR
	Span
	TD
	Span
	Compounds 

	TD
	Span
	Deliveries 
	Plant and equipment 
	Maintenance 
	Office areas 
	Storage areas 

	TD
	Span
	Front end loader 

	TD
	Span
	1 

	TD
	Span
	113 

	TD
	Span
	117 


	TR
	Span
	TD
	Span
	Excavator (tracked) 35 t 

	TD
	Span
	1 

	TD
	Span
	110 


	TR
	Span
	TD
	Span
	Road truck 

	TD
	Span
	1 

	TD
	Span
	108 


	TR
	Span
	TD
	Span
	Compressor 

	TD
	Span
	1 

	TD
	Span
	103 


	TR
	Span
	TD
	Span
	Welding equipment 

	TD
	Span
	1 

	TD
	Span
	105 


	TR
	Span
	TD
	Span
	Light vehicles 

	TD
	Span
	1 

	TD
	Span
	103 


	TR
	Span
	TD
	Span
	Power generator 

	TD
	Span
	1 

	TD
	Span
	103 


	TR
	Span
	TD
	Span
	Road furniture installation 

	TD
	Span
	Signposting and line marking 

	TD
	Span
	Road truck 

	TD
	Span
	1 

	TD
	Span
	108 

	TD
	Span
	115 


	TR
	Span
	TD
	Span
	Scissor lift 

	TD
	Span
	1 

	TD
	Span
	98 


	TR
	Span
	TD
	Span
	Franna crane 20 t 

	TD
	Span
	1 

	TD
	Span
	113 


	TR
	Span
	TD
	Span
	Line marking truck 

	TD
	Span
	1 

	TD
	Span
	108 




	Table
	THead
	TR
	Span
	TH
	Span
	Individual Item 

	TH
	Span
	Activity 



	TBody
	TR
	Span
	TD
	Span
	Construction compound 

	TD
	Span
	Site establishment 

	TD
	Span
	Chainsaw 4-5 hp 

	TD
	Span
	2 

	TD
	Span
	114 

	TD
	Span
	122 


	TR
	Span
	TD
	Span
	Pneumatic hammer 

	TD
	Span
	1 

	TD
	Span
	113 


	TR
	Span
	TD
	Span
	Fixed crane 

	TD
	Span
	1 

	TD
	Span
	113 


	TR
	Span
	TD
	Span
	Front end loader 

	TD
	Span
	1 

	TD
	Span
	113 


	TR
	Span
	TD
	Span
	Excavator (tracked) 35 t 

	TD
	Span
	1 

	TD
	Span
	110 


	TR
	Span
	TD
	Span
	Grader 

	TD
	Span
	1 

	TD
	Span
	110 


	TR
	Span
	TD
	Span
	Vibratory roller 

	TD
	Span
	1 

	TD
	Span
	109 


	TR
	Span
	TD
	Span
	Concrete truck 

	TD
	Span
	1 

	TD
	Span
	109 


	TR
	Span
	TD
	Span
	Dump truck 

	TD
	Span
	1 

	TD
	Span
	110 


	TR
	Span
	TD
	Span
	Water cart 

	TD
	Span
	1 

	TD
	Span
	108 


	TR
	Span
	TD
	Span
	Concrete vibrator 

	TD
	Span
	1 

	TD
	Span
	103 


	TR
	Span
	TD
	Span
	Concrete pump 

	TD
	Span
	1 

	TD
	Span
	109 


	TR
	Span
	TD
	Span
	Power generator 

	TD
	Span
	1 

	TD
	Span
	103 


	TR
	Span
	TD
	Span
	Light vehicles (e.g. 4WD) 

	TD
	Span
	1 

	TD
	Span
	103 


	TR
	Span
	TD
	Span
	Corridor Clearing 

	TD
	Span
	House/building removal 

	TD
	Span
	Excavator (tracked) 35 t 

	TD
	Span
	1 

	TD
	Span
	110 

	TD
	Span
	122 


	TR
	Span
	TD
	Span
	Excavator (tracked) 35 t + hydraulic hammer 

	TD
	Span
	1 

	TD
	Span
	122 


	TR
	Span
	TD
	Span
	Front end loader 23t  

	TD
	Span
	1 

	TD
	Span
	112 


	TR
	Span
	TD
	Span
	Dump truck 

	TD
	Span
	1 

	TD
	Span
	110 




	Note 1: LAeq sound power levels are based on published levels presented in Roads and Maritime’s CVNG. 
	7.1.2 Predicted construction noise levels 
	In order to quantify the noise emissions from the proposed construction works, Roads and Maritime’s Construction Noise Estimator has been utilised to predict the LAeq(15minute) noise levels at the nearest sensitive receptors. The calculations include the source noise levels of the anticipated equipment, the location of the nearest sensitive receptors, the number of plant items likely to be operating at any given time and the distance between the equipment and the receptor. 
	In practice, noise levels would depend on the number of plant items and equipment operating at any one time and their precise location relative to the receptor of interest. Noise levels would vary due to the movement of plant and equipment about the worksites and the concurrent operation of plant. In some cases, reductions in noise levels would occur when plant are located in cuttings or behind embankments, buildings or other items of equipment.   
	The predictions in 
	The predictions in 
	Table 7-2
	Table 7-2

	 are representative of the worst-case scenario with all equipment listed in 
	Table 7-1
	Table 7-1

	 operating simultaneously. The full set of prediction results for standard construction hours, OOHW period 1 and OOHW period 2 are presented in 
	Appendix B
	Appendix B

	. 

	Table 7-2 Construction noise predictions  
	Table
	TBody
	TR
	Span
	TH
	Span
	Area 

	TH
	Span
	Scenario 

	TH
	Span
	Receptor 

	TH
	Span
	Worst-case Predicted noise level LAeq(15minute) dB(A) 

	TH
	Span
	Noise Management Level (dB(A)) 

	TH
	Span
	Level above background (dB(A)) 

	TH
	Span
	Level above NML (dB(A)) 


	TR
	Span
	TH
	Span
	Standard hours 

	TH
	Span
	Day (OOHW) 

	TH
	Span
	OOHW Period 1 

	TH
	Span
	OOHW Period 2 

	TH
	Span
	Standard hours 

	TH
	Span
	Day (OOHW) 

	TH
	Span
	OOHW Period 1 

	TH
	Span
	OOHW Period 2 

	TH
	Span
	Standard hours 

	TH
	Span
	Day (OOHW) 

	TH
	Span
	OOHW Period 1 

	TH
	Span
	OOHW Period 2 


	TR
	Span
	TD
	Span
	Mobilisation & Site Establishment 

	TD
	Span
	Installing construction boundary hoardings/fences and traffic barriers 

	TD
	Span
	R1 

	TD
	Span
	52 

	TD
	Span
	45 

	TD
	Span
	40 

	TD
	Span
	38 

	TD
	Span
	35 

	TD
	Span
	17 

	TD
	Span
	17 

	TD
	Span
	19 

	TD
	Span
	22 

	TD
	Span
	7 

	TD
	Span
	12 

	TD
	Span
	14 

	TD
	Span
	17 


	TR
	Span
	TD
	Span
	R2 

	TD
	Span
	47 

	TD
	Span
	45 

	TD
	Span
	40 

	TD
	Span
	38 

	TD
	Span
	35 

	TD
	Span
	12 

	TD
	Span
	12 

	TD
	Span
	14 

	TD
	Span
	17 

	TD
	Span
	2 

	TD
	Span
	7 

	TD
	Span
	9 

	TD
	Span
	12 


	TR
	Span
	TD
	Span
	R3 

	TD
	Span
	58 

	TD
	Span
	65 

	TD
	Span
	65 

	TD
	Span
	65 

	TD
	Span
	- 

	TD
	Span
	0 

	TD
	Span
	0 

	TD
	Span
	0 

	TD
	Span
	- 

	TD
	Span
	0 

	TD
	Span
	0 

	TD
	Span
	0 

	TD
	Span
	- 


	TR
	Span
	TD
	Span
	R4 

	TD
	Span
	36 

	TD
	Span
	45 

	TD
	Span
	40 

	TD
	Span
	38 

	TD
	Span
	35 

	TD
	Span
	1 

	TD
	Span
	1 

	TD
	Span
	3 

	TD
	Span
	6 

	TD
	Span
	0 

	TD
	Span
	0 

	TD
	Span
	0 

	TD
	Span
	1 


	TR
	Span
	TD
	Span
	R5 

	TD
	Span
	41 

	TD
	Span
	45 

	TD
	Span
	40 

	TD
	Span
	38 

	TD
	Span
	35 

	TD
	Span
	6 

	TD
	Span
	6 

	TD
	Span
	8 

	TD
	Span
	11 

	TD
	Span
	0 

	TD
	Span
	1 

	TD
	Span
	3 

	TD
	Span
	6 


	TR
	Span
	TD
	Span
	R6 

	TD
	Span
	37 

	TD
	Span
	40 

	TD
	Span
	35 

	TD
	Span
	35 

	TD
	Span
	35 

	TD
	Span
	7 

	TD
	Span
	7 

	TD
	Span
	7 

	TD
	Span
	7 

	TD
	Span
	0 

	TD
	Span
	2 

	TD
	Span
	2 

	TD
	Span
	2 


	TR
	Span
	TD
	Span
	R7 

	TD
	Span
	37 

	TD
	Span
	40 

	TD
	Span
	35 

	TD
	Span
	35 

	TD
	Span
	35 

	TD
	Span
	7 

	TD
	Span
	7 

	TD
	Span
	7 

	TD
	Span
	7 

	TD
	Span
	0 

	TD
	Span
	2 

	TD
	Span
	2 

	TD
	Span
	2 


	TR
	Span
	TD
	Span
	Utility, property, services adjustment 

	TD
	Span
	Adjustment of property boundaries (where required); relocation of services 

	TD
	Span
	R1 

	TD
	Span
	58 

	TD
	Span
	45 

	TD
	Span
	40 

	TD
	Span
	38 

	TD
	Span
	35 

	TD
	Span
	23 

	TD
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	Discussion of construction noise levels during standard construction hours 
	A worst-case exceedance of the daytime (standard construction hours) LAeq(15minute) noise goal of up to 17 dB is predicted at the most affected sensitive receptor location R1 during retaining wall construction. This level of exceedance is common for these types of construction activities. 
	For all scenarios, the predicted construction noise levels exceed the applicable noise management levels. However, in all cases, the predicted levels are below the “highly noise affected” level of 75 dB(A). 
	The exceedances are a function of the nature of the proposed construction activities and the proximity of the nearest sensitive receptors and are not necessarily the result of construction activities that are uncharacteristically noisy in their own right. The fact that exceedances have been identified does not indicate that the proposed activities cannot be undertaken, but that care needs to be taken to identify feasible and reasonable mitigation and management measures that can be implemented to minimise t
	The exceedances are a function of the nature of the proposed construction activities and the proximity of the nearest sensitive receptors and are not necessarily the result of construction activities that are uncharacteristically noisy in their own right. The fact that exceedances have been identified does not indicate that the proposed activities cannot be undertaken, but that care needs to be taken to identify feasible and reasonable mitigation and management measures that can be implemented to minimise t
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	8

	 of this report.  

	As per the requirements of the ICNG, predictions are based on a “worst case” assessment and, in most cases, the measured levels during construction are likely to be lower than predicted in this assessment. The modelling assumes that all equipment is operating at the same time which is rarely the case in practice.  
	Discussion of construction noise levels during OOHW construction hours and sleep disturbance 
	There is the potential for sleep disturbance impacts where out of hours construction activities are undertaken in the vicinity of sensitive receptors. 
	The INP Application Notes (EPA 2000) provide some guidance on the assessment of sleep disturbance including that there is the potential for sleep disturbance where the LA1(1-min) exceeds the LA90(15-min) by more than 15 dB(A) inside the residence’s bedroom. 
	Typically, LA1(1-min) noise levels are around 5 dB(A) to 10 dB(A) greater than the LAeq(15-min) noise levels. Typically, a window would provide a 10 dB reduction when open (ICNG). To be conservative, it is assumed that windows would be kept open during night time construction activities. Therefore, the potential for sleep disturbance impacts where noise levels (LAeq(15minute) outside the bedroom) are more than background plus 15 dB(A) with an upper noise limit of 65 dB(A). 
	The results presented in 
	The results presented in 
	Table 7-2
	Table 7-2

	 indicate that construction activities are likely to result in sleep disturbance during OOHW. 

	As a result, the Roads and Maritime’s CVNG provides standard and additional noise mitigation measures that would be implemented where feasible and reasonable. These are described in Section 
	As a result, the Roads and Maritime’s CVNG provides standard and additional noise mitigation measures that would be implemented where feasible and reasonable. These are described in Section 
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	. 

	7.1.3 Construction traffic noise 
	A significant increase in traffic volumes would be needed in order to increase road traffic noise by 2 dB(A) (as an example a doubling in traffic corresponds to an approximate 3 dB(A) increase). 
	A significant increase in traffic volumes would be needed in order to increase road traffic noise by 2 dB(A) (as an example a doubling in traffic corresponds to an approximate 3 dB(A) increase). 
	Table 7-3
	Table 7-3

	 provides the construction traffic movements for the proposal. The predicted road traffic noise levels due to the proposal are provided in 
	Table 7-4
	Table 7-4

	. 

	Table 7-3 Construction traffic volumes 
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	Table 7-4 Construction road traffic noise predictions 
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	All predicted noise levels reported in 
	All predicted noise levels reported in 
	Table 7-4
	Table 7-4

	 are façade correct measurements. 

	The Roads and Maritime’s Noise Criteria Guideline applies existing road criteria where the minor works increase noise levels by more than 2 dB(A) relative to the existing noise levels at the most affected receptor. The predicted construction road traffic noise levels provided in 
	The Roads and Maritime’s Noise Criteria Guideline applies existing road criteria where the minor works increase noise levels by more than 2 dB(A) relative to the existing noise levels at the most affected receptor. The predicted construction road traffic noise levels provided in 
	Table 7-4
	Table 7-4

	 shows that the relative increase is below 2 dB(A) at the most affected receptors. 

	7.2 Construction vibration 
	7.2.1 Safe working distances for vibration intensive equipment 
	The proposal would include plant items that are significantly vibration intensive. As a guide, safe working distances for typical items of vibration intensive plant to be used are listed in 
	The proposal would include plant items that are significantly vibration intensive. As a guide, safe working distances for typical items of vibration intensive plant to be used are listed in 
	Table 7-5
	Table 7-5

	. The safe working distances are quoted for both “cosmetic” damage (refer British Standard BS 7385) and human comfort (refer British Standard BS 6472).  The safe working distances must be complied with at all times, unless otherwise approved by the relevant authority. 

	Table 7-5 Recommended safe working distances for vibration intensive plant 
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	Note:  More stringent conditions may apply to heritage or other sensitive structures. 
	The safe working distances presented in 
	The safe working distances presented in 
	Table 7-5
	Table 7-5

	 are indicative only and would vary depending on the particular item of plant and local geotechnical conditions. While the existing bridge is considered a heritage item it is currently subject to existing loading and vibration from road traffic including heavy vehicles and is at low-risk of damage from construction vibration. Therefore the above safe working distances have been adopted for  typical buildings and the existing heritage bridge under typical geotechnical conditions. 

	Cosmetic damage assessment  
	The separation distance(s) between the proposed works and the nearest receptors would typically be sufficient to ensure that the nearby buildings are unlikely to fall below the safe working distances with regard to ‘Cosmetic Damage’ for most of the proposed construction equipment. 
	Attended vibration monitoring or vibration trials would be undertaken when the proposed works are below the safe working distances to ensure that levels remain below the criterion. If there is a risk that buildings may be impacted by the proposed works building condition surveys would be undertaken both before and after the works at all potentially affected properties to identify existing damage and any proposal related damage. 
	Human comfort vibration assessment 
	In relation to human comfort (response), the safe working distances in 
	In relation to human comfort (response), the safe working distances in 
	Table 7-5
	Table 7-5

	 relate to continuous vibration and apply to residential receptors. For most construction activities, vibration emissions are intermittent in nature and for this reason, higher vibration levels, occurring over shorter periods are permitted, as discussed in BS 6472-1.     

	Construction vibration levels at the nearest residential receptors are unlikely to be perceptible during the works. The separation distance from the nearest residential receptors is sufficient to mitigate the potential impacts, and as such have not been considered further in this assessment. 
	No exceedances of the human comfort vibration levels are therefore anticipated for these works.   
	7.3 Operational road traffic assessment 
	7.3.1 Methodology and assumptions 
	Road traffic noise predictions were carried out using the UK Department of Transport, Calculation of Road Traffic Noise (1988) algorithms incorporated in the SoundPLAN (Version 7.4) noise modelling software. The modelling allows for traffic volume and mix, type of road surface, vehicle speed, road gradient, reflections off building surfaces, ground absorption and shielding from ground topography and physical barriers. 
	All reported noise levels are “facade-corrected”. The predicted noise levels have been adjusted upwards to include a notional 2.5 dB(A) reflection within the noise model computation.   
	The predicted levels are for receptor points 1.5 m, above the external ground level representative of single storey dwellings. 
	In the original UK version of the CoRTN algorithms, all traffic noise “sources” are located 0.5 m above the pavement. This approach is appropriate as a “standard” calculation method and yields reasonable consistency from project to project. The predicted noise levels are considered reasonably accurate for roadway conditions having a clear line of sight from receptors to the traffic.   
	Where noise barriers (including the edges of cuttings) are present however, the CoRTN barrier reduction algorithm would tend to over-predict the reductions for truck engine and exhaust noise components, which have effective source heights above pavement considerably greater than 0.5 m.   
	Therefore, for this proposal the SoundPLAN traffic noise source “strings” have been modified to incorporate four (4) effective noise sources (and heights) in each carriageway. These comprise a “cars” source with height of 0.5 m above pavement and three (3) truck sources at three (3) separate heights representing truck tyres (0.5 m), truck engines (1.5 m) and truck exhausts (3.5 m).   
	The truck sources have relative sound power emission levels (compared to total truck sound power) of -5.4 dB(A), -2.4 dB(A) and -8.5 dB(A) for tyres, engines and exhausts, respectively. These modifications ensure that the noise predictions (particularly in the presence of noise barriers) address the significance of the elevated heights of noise emission from truck engines and exhausts. 
	Topographic information for the Development Site was obtained from the Land and Property Information Digital Topographic Database (LPI DTDB), Lands and Property Managers of Australia, 2015 and from GHD survey data. 
	The CoRTN method predicts the LA10(1hour) noise levels. A correction of -3 dB(A) is applied to obtain the LAeq(1hour) noise levels. The LAeq(1hour) noise levels representing the daytime (7:00 am to 10:00 pm) is used to determine the daily LAeq(15hour) noise level (RTA, 2001).   
	Pavement surface type (Asphalt Concrete (AC),also known as Dense Graded Asphalt (DGA)) for which no road surface correction is applicable (i.e. it is a standard road surface type with regard to noise properties). 
	Thunderbolts Way speed limit in proximity to the proposed development is 100 km/h. 
	Since the proposed works are classified as minor works, these works are not considered redeveloped or new as they are not intended to increase the traffic carrying capacity of the overall road or accommodate a significant increase in heavy vehicle traffic. As a result, only the existing year (2017) road traffic volumes have been modelled.  
	Road traffic volume information was adopted from previous 2012 Roads and Maritime onsite traffic counts. 
	The traffic counts did not provide the existing 2017 Annual Average Daily Traffic (AADT) data information for Thunderbolts Way. As a result, GHD has made the following assumption: 
	 Predicted growth trend 2.2% per year 
	 Predicted growth trend 2.2% per year 
	 Predicted growth trend 2.2% per year 


	Details of parameters utilised in the noise model are provided in 
	Details of parameters utilised in the noise model are provided in 
	Table 7-6
	Table 7-6

	. 

	Table 7-6 Road traffic volumes utilised in noise model 
	Table
	TBody
	TR
	Span
	TD
	Span
	Scenario 

	TD
	Span
	Road Description 

	TD
	Span
	Road Traffic Speed km/h 

	TD
	Span
	AADT 

	TD
	Span
	Day  
	(15 hour) Traffic Flow 
	7:00 am to 10:00 pm 

	TD
	Span
	Night  
	(9 hour) Traffic Flow 
	10:00 pm to 7:00 am 

	TD
	Span
	Heavy Vehicle % 


	TR
	Span
	TD
	Span
	Day  
	7:00 am to 10:00 pm 

	TD
	Span
	Night  
	10:00 pm to 7:00 am 


	TR
	Span
	TD
	Span
	Scenario 1 
	(2016) – existing traffic 

	TD
	Span
	Thunderbolts Way 

	TD
	Span
	100 

	TD
	Span
	1316 

	TD
	Span
	1211 

	TD
	Span
	106 

	TD
	Span
	9% 

	TD
	Span
	9% 


	TR
	Span
	TD
	Span
	Scenario 2 
	(2017) – existing traffic 

	TD
	Span
	Thunderbolts Way 

	TD
	Span
	100 

	TD
	Span
	1345 

	TD
	Span
	1237 

	TD
	Span
	108 

	TD
	Span
	9% 

	TD
	Span
	9% 




	7.3.2 Noise model validation 
	Road traffic noise levels were predicted for existing 2016 and compared to current noise levels measured adjacent to the Thunderbolts Way. This validation of the noise model is a key component of the modelling process. Validation of the model was enabled by carrying out single point receiver (SPR) calculations at the unattended monitoring location M1. Modelled 2016 noise results were adjusted to reflect measured 2016 traffic levels along Thunderbolts Way. The results of the single point receiver calculation
	Road traffic noise levels were predicted for existing 2016 and compared to current noise levels measured adjacent to the Thunderbolts Way. This validation of the noise model is a key component of the modelling process. Validation of the model was enabled by carrying out single point receiver (SPR) calculations at the unattended monitoring location M1. Modelled 2016 noise results were adjusted to reflect measured 2016 traffic levels along Thunderbolts Way. The results of the single point receiver calculation
	Table 7-7
	Table 7-7

	 and compared to the measured noise levels. 

	Table 7-7 Comparison of predicted and measured road traffic noise levels, 2016 
	Table
	TBody
	TR
	Span
	TD
	Span
	Location 

	TD
	Span
	Period 

	TD
	Span
	SoundPLAN Prediction 
	LAeq dB(A) 

	TD
	Span
	Measured 2016 LAeq dB(A) 

	TD
	Span
	Difference  (Prediction-Measured) 


	TR
	Span
	TD
	Span
	M1 

	TD
	Span
	Daytime LAeq(15hour) 

	TD
	Span
	53 

	TD
	Span
	53 

	TD
	Span
	0 


	TR
	Span
	TD
	Span
	Night-time 
	LAeq(9hour) 

	TD
	Span
	47 

	TD
	Span
	47 

	TD
	Span
	0 




	All predicted noise levels reported in 
	All predicted noise levels reported in 
	Table 7-7
	Table 7-7

	 are façade corrected measurements. 

	The results indicate that predicted day time LAeq(15hour) and night-time LAeq(9hour) noise levels at all monitoring locations are within 2 dB(A) for the measured data. Therefore, the noise model is considered to have excellent correlation with measured results and is deemed suitable for predicting road traffic noise levels at the proposal site. 
	7.3.3 Operational road traffic noise level predictions 
	The operational road traffic noise levels due to the proposal are provided in 
	The operational road traffic noise levels due to the proposal are provided in 
	Table 7-8
	Table 7-8

	. 

	Table 7-8 Operational road traffic noise predictions 
	Table
	TBody
	TR
	Span
	TD
	Span
	Receptor Location 

	TD
	Span
	Period 

	TD
	Span
	SoundPLAN Prediction 
	LAeq dB(A) 

	TD
	Span
	Traffic noise increase due to the proposal dB 

	TD
	Span
	Criteria 
	LAeq dB(A) 


	TR
	Span
	TD
	Span
	Existing road alignment (2017) 

	TD
	Span
	Proposed road alignment (2017) 


	TR
	Span
	TD
	Span
	R1 

	TD
	Span
	Daytime LAeq(15hour) 

	TD
	Span
	56 

	TD
	Span
	56 

	TD
	Span
	0.1 

	TD
	Span
	60 dB(A) LAeq(15hour) 


	TR
	Span
	TD
	Span
	R2 

	TD
	Span
	56 

	TD
	Span
	56 

	TD
	Span
	0.3 


	TR
	Span
	TD
	Span
	R3 

	TD
	Span
	58 

	TD
	Span
	58 

	TD
	Span
	0.5 


	TR
	Span
	TD
	Span
	R4 

	TD
	Span
	49 

	TD
	Span
	50 

	TD
	Span
	0.4 


	TR
	Span
	TD
	Span
	R5 

	TD
	Span
	48 

	TD
	Span
	48 

	TD
	Span
	0.2 


	TR
	Span
	TD
	Span
	R6 

	TD
	Span
	60 

	TD
	Span
	60 

	TD
	Span
	0.4 


	TR
	Span
	TD
	Span
	R7 

	TD
	Span
	52 

	TD
	Span
	52 

	TD
	Span
	0.3 


	TR
	Span
	TD
	Span
	R1 

	TD
	Span
	Night-time 
	LAeq(9hour) 

	TD
	Span
	50 

	TD
	Span
	50 

	TD
	Span
	0.0 

	TD
	Span
	55 dB(A) LAeq(9hour) 


	TR
	Span
	TD
	Span
	R2 

	TD
	Span
	49 

	TD
	Span
	50 

	TD
	Span
	0.2 


	TR
	Span
	TD
	Span
	R3 

	TD
	Span
	51 

	TD
	Span
	52 

	TD
	Span
	0.4 

	TD
	Span
	N/A 


	TR
	Span
	TD
	Span
	R4 

	TD
	Span
	43 

	TD
	Span
	43 

	TD
	Span
	0.3 

	TD
	Span
	55 dB(A) LAeq(9hour) 


	TR
	Span
	TD
	Span
	R5 

	TD
	Span
	41 

	TD
	Span
	41 

	TD
	Span
	0.1 


	TR
	Span
	TD
	Span
	R6 

	TD
	Span
	53 

	TD
	Span
	54 

	TD
	Span
	0.4 


	TR
	Span
	TD
	Span
	R7 

	TD
	Span
	45 

	TD
	Span
	45 

	TD
	Span
	0.3 




	All predicted noise levels reported in 
	All predicted noise levels reported in 
	Table 7-8
	Table 7-8

	 are façade correct measurements. 

	The Roads and Maritime’s Noise Criteria Guideline applies existing road criteria where the minor works increase noise levels by more than 2 dB(A) relative to the existing noise levels at the worst affected receptor. The predicted operational road traffic noise levels provided in 
	The Roads and Maritime’s Noise Criteria Guideline applies existing road criteria where the minor works increase noise levels by more than 2 dB(A) relative to the existing noise levels at the worst affected receptor. The predicted operational road traffic noise levels provided in 
	Table 7-8
	Table 7-8

	 shows that the relative increase is below 2 dB(A).  

	8. 
	8. 
	Noise mitigation and management 
	r
	ecommendations 
	 

	8.1 In-principle noise and vibration control methods 
	In principle, there are three approaches to controlling construction noise and vibration: 
	 Control at the source 
	 Control at the source 
	 Control at the source 

	 Control on the source-to-receptor pathway 
	 Control on the source-to-receptor pathway 

	 Control at the receptor 
	 Control at the receptor 


	8.1.1 Control at the source 
	Control at the source is considered to be the most cost-effective in the reduction of noise and vibration levels and as such should be given highest priority when considering mitigation options. The solutions available include: 
	 Substitution of equipment: 
	 Substitution of equipment: 
	 Substitution of equipment: 

	– Substitution involves where reasonably practicable the use of less noisy or vibration-generating equipment. This should be considered at the beginning of the construction phase, prior to any work being carried out. Equipment should be selected to meet the needs of the proposal or process it is required for and not be excess. 
	– Substitution involves where reasonably practicable the use of less noisy or vibration-generating equipment. This should be considered at the beginning of the construction phase, prior to any work being carried out. Equipment should be selected to meet the needs of the proposal or process it is required for and not be excess. 

	 Modification of existing equipment: 
	 Modification of existing equipment: 

	– Modification of equipment involves the addition of acoustic treatments to parts of the machinery. These include but are not limited to improved mufflers, stiffening of panels and surface coating of resonance dampening material. These options would often require discussion with the supplier and manufacturer of the equipment.  
	– Modification of equipment involves the addition of acoustic treatments to parts of the machinery. These include but are not limited to improved mufflers, stiffening of panels and surface coating of resonance dampening material. These options would often require discussion with the supplier and manufacturer of the equipment.  

	 Use and siting of equipment: 
	 Use and siting of equipment: 

	– Plant should always be used in accordance with the manufacturer’s instructions. Where possible the location of equipment should be away from noise-sensitive areas. This includes taking into consideration the emission direction of equipment and directing this away from noise sensitive receptors. Plant used intermittently should be shut down during the intervening periods or throttled down to a minimum. Dropping of material from height should be limited where possible, particularly the loading and unloading
	– Plant should always be used in accordance with the manufacturer’s instructions. Where possible the location of equipment should be away from noise-sensitive areas. This includes taking into consideration the emission direction of equipment and directing this away from noise sensitive receptors. Plant used intermittently should be shut down during the intervening periods or throttled down to a minimum. Dropping of material from height should be limited where possible, particularly the loading and unloading

	 Regular and effective maintenance. 
	 Regular and effective maintenance. 

	– Maintenance should be carried out to ensure equipment is running at optimal conditions.  
	– Maintenance should be carried out to ensure equipment is running at optimal conditions.  


	8.1.2 Control along the path 
	There are two ways of mitigating noise along the transmission path: 
	 Increasing the distance between the source and receptor.  
	 Increasing the distance between the source and receptor.  
	 Increasing the distance between the source and receptor.  

	 Where distance is limited, screening of noise may be considered. In some circumstances it may also be possible to enclose the equipment during the operation. 
	 Where distance is limited, screening of noise may be considered. In some circumstances it may also be possible to enclose the equipment during the operation. 


	Table 8-1
	Table 8-1
	Table 8-1

	 provides typical noise attenuation provided by noise control methods. 

	Table 8-1 Typical attenuations for source to receptor noise control methods 
	Table
	TBody
	TR
	Span
	TD
	Span
	Control by 

	TD
	Span
	Nominal noise reduction possible, in total A-weighted sound pressure level LpA dB 


	TR
	Span
	TD
	Span
	Distance 

	TD
	Span
	Approximately 6 for each doubling of distance 


	TR
	Span
	TD
	Span
	Screening 

	TD
	Span
	Normally 5 to 10, maximum of 15 


	TR
	Span
	TD
	Span
	Enclosure 

	TD
	Span
	Normally 15 to 25, maximum of 50 




	8.1.3 Control of noise at the receptor 
	Reasonable and feasible mitigation measures at the receptor for this proposal are limited to effective community consultation. This is further outlined in Section 
	Reasonable and feasible mitigation measures at the receptor for this proposal are limited to effective community consultation. This is further outlined in Section 
	8.2
	8.2

	. 

	8.2 Construction mitigation measures 
	The noise mitigation measures detailed in 
	The noise mitigation measures detailed in 
	Table 8-2
	Table 8-2

	 will be implemented to reduce the impact of construction noise on the surrounding receptors and sensitive land uses. 

	Table 8-2 Standard mitigation measures for construction noise and vibration 
	Table
	TBody
	TR
	Span
	TH
	Span
	Action required 

	TH
	Span
	Details 


	TR
	Span
	TD
	Span
	Management measures 

	TD
	Span
	 


	TR
	Span
	TD
	Span
	Implement community consultation measures 

	TD
	Span
	Nearby receptors will be notified of the works prior to commencement. Notification will include expected noise levels, duration of the works and a method of contact. 


	TR
	Span
	TD
	Span
	Site inductions 

	TD
	Span
	All employees, contractors and subcontractors will receive an environmental induction. The induction will include:  
	 All relevant proposal specific and standard noise and vibration mitigation measures  
	 All relevant proposal specific and standard noise and vibration mitigation measures  
	 All relevant proposal specific and standard noise and vibration mitigation measures  

	 Relevant licence and approval conditions  
	 Relevant licence and approval conditions  

	 Permissible hours of work  
	 Permissible hours of work  

	 Any limitations on high noise generating activities  
	 Any limitations on high noise generating activities  

	 Location of nearest sensitive receptors  
	 Location of nearest sensitive receptors  

	 Construction employee parking areas  
	 Construction employee parking areas  

	 Designated loading/unloading areas and procedures  
	 Designated loading/unloading areas and procedures  

	 Construction traffic routes 
	 Construction traffic routes 

	 Site opening/closing times (including deliveries) 
	 Site opening/closing times (including deliveries) 

	 Environmental incident procedures 
	 Environmental incident procedures 




	TR
	Span
	TD
	Span
	Behavioural practices 

	TD
	Span
	No unnecessary shouting or loud stereos/radios on site.  
	No dropping of materials from height, throwing of metal items and slamming of doors. 


	TR
	Span
	TD
	Span
	Out of hours work (OOHW) 

	TD
	Span
	In accordance with the Roads and Maritime’s Construction Noise and Vibration Guideline 


	TR
	Span
	TD
	Span
	Source controls 

	TD
	Span
	 


	TR
	Span
	TD
	Span
	Construction hours and scheduling 

	TD
	Span
	Where feasible and reasonable, construction should be carried out during the standard daytime working hours. Work generating high noise and/or vibration levels should be scheduled during less sensitive time periods.  
	Standard daytime construction hours: 
	 Monday to Friday: 7.00 am to 6.00 pm 
	 Monday to Friday: 7.00 am to 6.00 pm 
	 Monday to Friday: 7.00 am to 6.00 pm 

	 Saturday: 8.00 am to 1.00 pm 
	 Saturday: 8.00 am to 1.00 pm 

	 Sundays and public holidays: no work 
	 Sundays and public holidays: no work 






	Table
	TBody
	TR
	Span
	TH
	Span
	Action required 

	TH
	Span
	Details 


	TR
	Span
	TD
	Span
	Construction respite period 

	TD
	Span
	As a guide high noise and vibration generating activities near receivers should be carried out in continuous blocks that do not exceed 3 hours each, with a minimum respite period of one hour between each block. The duration of each block of work and respite should be flexible to accommodate the usage and amenity at nearby receivers.  
	Unless negotiated with the community with consultation documented and approved by RMS project manager or permitted under the license there should be no more than:  
	 Two consecutive evenings or nights per week 
	 Two consecutive evenings or nights per week 
	 Two consecutive evenings or nights per week 

	 Three evenings or nights per week 
	 Three evenings or nights per week 

	 Six evenings or nights per month 
	 Six evenings or nights per month 


	For night work these periods of work should be separated by not less than one week. 


	TR
	Span
	TD
	Span
	Equipment selection 

	TD
	Span
	Use quieter and less noise and vibration emitting construction methods where feasible and reasonable. 


	TR
	Span
	TD
	Span
	Use and siting of plant 

	TD
	Span
	Plant used intermittently will be throttled down or shut down. Noise-emitting plant will be directed away from sensitive receptors. 


	TR
	Span
	TD
	Span
	Plan worksites and activities to minimise noise and vibration 

	TD
	Span
	Traffic flow, parking and loading/ unloading areas will be planned to minimise reversing movements within the site. 


	TR
	Span
	TD
	Span
	Non-tonal reversing alarms 

	TD
	Span
	Where feasible and reasonable, non-tonal reversing beepers (or an equivalent mechanism) must be fitted and used on all construction vehicles and mobile plant regularly used on site and for any out of hours work. 


	TR
	Span
	TD
	Span
	Minimise disturbance arising from delivery of goods to construction sites 

	TD
	Span
	Loading and unloading of materials/deliveries will occur as far as practical from sensitive receptors. 
	Site access points and roads will be located as far as possible away from sensitive receptors.  
	Dedicated loading/unloading areas will be shielded if close to sensitive receptors.  
	Delivery vehicles will be fitted with straps rather than chains for unloading, wherever possible. 


	TR
	Span
	TD
	Span
	Path controls 

	TD
	Span
	 


	TR
	Span
	TD
	Span
	Shield stationary noise sources such as pumps, compressors, generators, fans etc. 

	TD
	Span
	Stationary noise sources will be enclosed or shielded whilst ensuring that the occupational health and safety of workers is maintained.  


	TR
	Span
	TD
	Span
	Shield sensitive receptors from noisy activities 

	TD
	Span
	Structures will be used to shield residential receptors from noise such as site shed placement; earth bunds; fencing; erection of operational stage noise barriers (where practicable)  




	8.2.1 Additional mitigation measures - construction noise and vibration guideline 
	The Roads and Maritime’s CNVG provides practical guidance on how to minimise, to the fullest extent practicable, the impacts on the community from noise and vibration generated during the construction of transportation projects (and related infrastructure) through the application of all feasible and reasonable mitigation measures. 
	The guideline includes a standard suite of noise and vibration management measures that are to be applied on all projects, together with additional mitigation measures which are applicable when construction noise or vibration is predicted to exceed the project’s construction noise and vibration objectives. 
	The standard suite of mitigation measures includes management measures such as community consultation, site inductions (with guidance on how to minimise noise and vibration) and the preparation of site specific Construction Noise and Vibration Management Plans. The guideline also includes several recommendations for reducing the source noise levels of construction equipment via good planning and equipment selection. 
	In many instances, impacts from construction noise are unavoidable and it is not feasible to achieve the construction noise objectives. Therefore, the Roads and Maritime’s CNVG includes a list of additional noise mitigation measures which aim to minimise the potential noise impacts. These include measures ranging from letter box drops and phone calls to offers of alternative accommodation (should noise intensive night-time works be required). A summary of the additional noise mitigation measures matrix is p
	Table 8-3 Triggers for additional mitigation measures – Airborne noise (from Roads and Maritime’s Construction Noise and Vibration Guideline) 
	Table
	TBody
	TR
	Span
	TD
	Span
	Predicted airborne LAeq(15minute) noise level at receiver 

	TD
	Span
	Additional mitigation measures type1 

	TD
	Span
	Mitigation levels2 


	TR
	Span
	TD
	Span
	Perception 

	TD
	Span
	dB(A) above RBL 

	TD
	Span
	dB(A) above NML 


	TR
	Span
	TD
	Span
	All hours 

	TD
	Span
	 

	TD
	Span
	 


	TR
	Span
	TD
	Span
	75dB(A) or greater   

	TD
	Span
	N, V, PC, RO 

	TD
	Span
	HA 


	TR
	Span
	TD
	Span
	Standard Hours: Mon - Fri (7:00 am – 6:00 pm), Sat (8:00 am – 1:00 pm), Sun/Pub Hol (Nil) 


	TR
	Span
	TD
	Span
	Noticeable Clearly Audible Moderately intrusive Highly intrusive 

	TD
	Span
	5 to 10 

	TD
	Span
	0 

	TD
	Span
	- 

	TD
	Span
	NML NML+10 


	TR
	Span
	TD
	Span
	10 to 20 

	TD
	Span
	< 10 

	TD
	Span
	- 

	TD
	Span
	NML+20 


	TR
	Span
	TD
	Span
	20 to 30 

	TD
	Span
	10 to 20 

	TD
	Span
	N, V N, V 

	TD
	Span
	 


	TR
	Span
	TD
	Span
	> 30 

	TD
	Span
	> 20 

	TD
	Span
	  

	TD
	Span
	  


	TR
	Span
	TD
	Span
	OOHW Period 1: Mon – Fri (6:00 pm – 10:00 pm), Sat (7:00 am – 8:00 am & 1:00 pm – 10:00 pm), Sun/Pub Hol (8:00 am – 6:00 pm) 


	TR
	Span
	TD
	Span
	Noticeable 

	TD
	Span
	5 to 10 

	TD
	Span
	< 5 

	TD
	Span
	- 

	TD
	Span
	NML 


	TR
	Span
	TD
	Span
	Clearly Audible 

	TD
	Span
	10 to 20 

	TD
	Span
	5 to 15 

	TD
	Span
	N, R1, DR 

	TD
	Span
	NML+5 


	TR
	Span
	TD
	Span
	Moderately intrusive 

	TD
	Span
	20 to 30 

	TD
	Span
	15 to 25 

	TD
	Span
	V, N, R1, DR 

	TD
	Span
	NML+15 


	TR
	Span
	TD
	Span
	Highly intrusive 

	TD
	Span
	> 30 

	TD
	Span
	> 25 

	TD
	Span
	V, IB, N, R1, DR, PC, SN 

	TD
	Span
	NML+25 


	TR
	Span
	TD
	Span
	OOHW Period 2: Mon – Fri (10:00 pm – 7:00 am), Sat (10:00 pm – 8:00 am), Sun/Pub Hol (6:00 pm – 7:00 am) 


	TR
	Span
	TD
	Span
	Noticeable 

	TD
	Span
	5 to 10 

	TD
	Span
	< 5 

	TD
	Span
	N 

	TD
	Span
	NML 


	TR
	Span
	TD
	Span
	Clearly Audible 

	TD
	Span
	10 to 20 

	TD
	Span
	5 to 15 

	TD
	Span
	V, N, R2, DR 

	TD
	Span
	NML+5 


	TR
	Span
	TD
	Span
	Moderately intrusive 

	TD
	Span
	20 to 30 

	TD
	Span
	15 to 25 

	TD
	Span
	V, IB, N, PC, SN, R2, DR 

	TD
	Span
	NML+15 


	TR
	Span
	TD
	Span
	Highly intrusive 

	TD
	Span
	> 30 

	TD
	Span
	> 25 

	TD
	Span
	AA, V, IB, N, PC, SN, R2, DR 

	TD
	Span
	NML+25 




	Note 1: The following abbreviations are used: AA = Alternative Accommodation, V = Verification, IB = Individual briefings, N = Notification, R2 = Respite Period 2, DR = Duration Respite, R1 = Respite Period 1, PC = Phone calls, SN = Specific notifications, Perception = relates to level above RBL 
	Note 2: NML = Noise Management Level, HA = Highly Affected (>75 dB(A) – applies to residences only) 
	8.2.2 Noise mitigation requirements 
	An assessment of the additional noise mitigation measures which are required to be applied at residential receptors affected by the proposed construction works during standard construction hours is summarised in 
	An assessment of the additional noise mitigation measures which are required to be applied at residential receptors affected by the proposed construction works during standard construction hours is summarised in 
	Table 8-4
	Table 8-4

	. 

	Table 8-4 Additional Mitigation Measures for the Works 
	Table
	TBody
	TR
	Span
	TH
	Span
	Activity 

	TH
	Span
	Description of Activity 

	TH
	Span
	Receptor 

	TH
	Span
	Additional mitigation measures 


	TR
	Span
	TH
	Span
	Standard Hours 

	TH
	Span
	Day (OOHW) 

	TH
	Span
	OOHW Period 1 

	TH
	Span
	OOHW Period 2 


	TR
	Span
	TD
	Span
	Mobilisation & Site Establishment 

	TD
	Span
	Installing construction boundary hoardings/ 
	fences and traffic barriers 

	TD
	Span
	R1 

	TD
	Span
	- 

	TD
	Span
	N, R1, DR 

	TD
	Span
	N, R1, DR 

	TD
	Span
	V, IB, N, PC, SN, R2, DR 


	TR
	Span
	TD
	Span
	R2 

	TD
	Span
	- 

	TD
	Span
	N, R1, DR 

	TD
	Span
	N, R1, DR 

	TD
	Span
	V, N, R2, DR 


	TR
	Span
	TD
	Span
	R3 

	TD
	Span
	- 

	TD
	Span
	- 

	TD
	Span
	- 

	TD
	Span
	- 


	TR
	Span
	TD
	Span
	R4 

	TD
	Span
	 -  

	TD
	Span
	 -  

	TD
	Span
	 -  

	TD
	Span
	N 


	TR
	Span
	TD
	Span
	R5 

	TD
	Span
	- 

	TD
	Span
	- 

	TD
	Span
	- 

	TD
	Span
	V, N, R2, DR 


	TR
	Span
	TD
	Span
	R6 

	TD
	Span
	- 

	TD
	Span
	- 

	TD
	Span
	- 

	TD
	Span
	N 


	TR
	Span
	TD
	Span
	R7 

	TD
	Span
	- 

	TD
	Span
	- 

	TD
	Span
	- 

	TD
	Span
	N 


	TR
	Span
	TD
	Span
	Utility, property, services adjustment 

	TD
	Span
	Adjustment of property boundaries (where required); relocation of services 

	TD
	Span
	R1 

	TD
	Span
	N, V 

	TD
	Span
	V, N, R1, DR 

	TD
	Span
	V, N, R1, DR 

	TD
	Span
	V, IB, N, PC, SN, R2, DR 


	TR
	Span
	TD
	Span
	R2 

	TD
	Span
	- 

	TD
	Span
	N, R1, DR 

	TD
	Span
	V, N, R1, DR 

	TD
	Span
	V, IB, N, PC, SN, R2, DR 


	TR
	Span
	TD
	Span
	R3 

	TD
	Span
	- 

	TD
	Span
	- 

	TD
	Span
	- 

	TD
	Span
	0 


	TR
	Span
	TD
	Span
	R4 

	TD
	Span
	- 

	TD
	Span
	- 

	TD
	Span
	N, R1, DR 

	TD
	Span
	V, N, R2, DR 


	TR
	Span
	TD
	Span
	R5 

	TD
	Span
	- 

	TD
	Span
	N, R1, DR 

	TD
	Span
	N, R1, DR 

	TD
	Span
	V, N, R2, DR 


	TR
	Span
	TD
	Span
	R6 

	TD
	Span
	- 

	TD
	Span
	N, R1, DR 

	TD
	Span
	N, R1, DR 

	TD
	Span
	V, N, R2, DR 


	TR
	Span
	TD
	Span
	R7 

	TD
	Span
	- 

	TD
	Span
	N, R1, DR 

	TD
	Span
	N, R1, DR 

	TD
	Span
	V, N, R2, DR 


	TR
	Span
	TD
	Span
	Corridor clearing 

	TD
	Span
	General land clearing, tree and stump removal, topsoil stripping, loading 

	TD
	Span
	R1 

	TD
	Span
	N, V 

	TD
	Span
	V, N, R1, DR 

	TD
	Span
	V, N, R1, DR 

	TD
	Span
	V, IB, N, PC, SN, R2, DR 


	TR
	Span
	TD
	Span
	R2 

	TD
	Span
	- 

	TD
	Span
	N, R1, DR 

	TD
	Span
	V, N, R1, DR 

	TD
	Span
	V, IB, N, PC, SN, R2, DR 


	TR
	Span
	TD
	Span
	R3 

	TD
	Span
	- 

	TD
	Span
	- 

	TD
	Span
	- 

	TD
	Span
	0 


	TR
	Span
	TD
	Span
	R4 

	TD
	Span
	- 

	TD
	Span
	- 

	TD
	Span
	- 

	TD
	Span
	V, N, R2, DR 


	TR
	Span
	TD
	Span
	R5 

	TD
	Span
	- 

	TD
	Span
	N, R1, DR 

	TD
	Span
	N, R1, DR 

	TD
	Span
	V, N, R2, DR 


	TR
	Span
	TD
	Span
	R6 

	TD
	Span
	- 

	TD
	Span
	N, R1, DR 

	TD
	Span
	N, R1, DR 

	TD
	Span
	V, N, R2, DR 


	TR
	Span
	TD
	Span
	R7 

	TD
	Span
	- 

	TD
	Span
	N, R1, DR 

	TD
	Span
	N, R1, DR 

	TD
	Span
	V, N, R2, DR 




	Table
	TBody
	TR
	Span
	TH
	Span
	Activity 

	TH
	Span
	Description of Activity 

	TH
	Span
	Receptor 

	TH
	Span
	Additional mitigation measures 




	Table
	TBody
	TR
	Span
	TH
	Span
	Activity 

	TH
	Span
	Description of Activity 

	TH
	Span
	Receptor 

	TH
	Span
	Additional mitigation measures 




	Table
	TBody
	TR
	Span
	TH
	Span
	Activity 

	TH
	Span
	Description of Activity 

	TH
	Span
	Receptor 

	TH
	Span
	Additional mitigation measures 




	Table
	THead
	TR
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	From the information contained in 
	From the information contained in 
	Table 8-4
	Table 8-4

	, the predicted construction noise level exceedances are considered moderately intrusive in accordance with the Roads and Maritime’s Construction Noise and Vibration Guideline and will require notification and verification monitoring for the majority of the proposed works. 

	The purpose of notification is to provide residents with specific notification of the duration and timing of the construction activities so that residents are informed about the proposed works ahead of time.   
	The purpose of the verification monitoring is to validate the construction noise predictions and confirm that the noise levels from individual equipment are not higher than the predicted levels. If the noise levels are found to be higher than the predicted levels, the construction activities will be reviewed to identify reasonable and feasible mitigation strategies to reduce levels. 
	8.3 Construction vibration 
	Recommended safe working distances for vibration intensive plant have been provided previously in 
	Recommended safe working distances for vibration intensive plant have been provided previously in 
	Table 7-5
	Table 7-5

	. These safe working distances are indicative only and may vary depending on the equipment used and the ground conditions. Therefore, vibration measurements will be undertaken at the commencement of construction to determine site constants and review potential vibration impacts. 

	8.3.1 Standard mitigation measures for construction vibration 
	Where vibration criteria are predicted to be exceeded all feasible and reasonable mitigation measures must be employed to minimise potential impacts. In addition to the standard management and mitigation measures for noise, actions for construction vibration are presented in 
	Where vibration criteria are predicted to be exceeded all feasible and reasonable mitigation measures must be employed to minimise potential impacts. In addition to the standard management and mitigation measures for noise, actions for construction vibration are presented in 
	Table 8-5
	Table 8-5

	. Furthermore, the Roads and Maritime’s Construction Noise and Vibration Guideline provides additional mitigation measures for construction vibration and is provided in 
	Table 8-6
	Table 8-6

	. 

	Table 8-5 Standard mitigation measures for construction vibration 
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	TD
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	Details 


	TR
	Span
	TD
	Span
	Staff training 

	TD
	Span
	Training construction workers in the correct use of machinery and equipment to minimise vibration. 


	TR
	Span
	TD
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	Construction hours and scheduling 

	TD
	Span
	Work generating high vibration levels in relation to human comfort should be scheduled during less sensitive time periods. 


	TR
	Span
	TD
	Span
	Equipment selection 

	TD
	Span
	Use less vibration emitting construction methods where feasible and reasonable. This may involve substitution of larger machinery with alternate methods or hand tools when working within vibration buffer distances.  
	For example, using a smaller vibratory roller in particularly sensitive areas, or preferably, a non-vibratory smooth drum roller.  


	TR
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	TD
	Span
	Safe working distances  

	TD
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	As a guide, safe working distances for typical items of 
	vibration intensive plant 
	to be used 
	are listed in 
	Table 7-5
	Table 7-5

	. The safe working distances presented in 
	Table 7-5
	Table 7-5

	 are indicative only and would vary depending on the particular item of plant and local geotechnical conditions.  They apply to typical buildings and the existing heritage bridge under typical geotechnical conditions. 
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	Structural surveys 

	TD
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	Pre
	-
	construction surveys of the structural integrity of 
	vibration sensitive buildings may be warranted
	 
	if 
	the 
	proposed works are below the safe working distances 
	provided in 
	Section 
	7.2.1
	7.2.1

	. 

	If there is a risk that buildings may be impacted by the proposed works, building condition surveys would be undertaken both before and after the works at all potentially affected properties to identify existing damage and any proposal related damage.  




	Table 8-6 Triggers for additional mitigation measures – vibration 
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	Apply to2 
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	Note 1: The following abbreviations are used: AA = Alternative Accommodation, V = Verification, IB = Individual briefings, N = Notification drops, RO = Respite Offer, PC = Phone calls, SN = Specific notifications  
	Note 2: All affected receivers 
	8.4 Construction related traffic noise 
	The Roads and Maritime’s Noise Criteria Guideline applies existing road criteria where the minor works increase noise levels by more than 2 dB(A) relative to the existing noise levels at the worst affected receptor. Since the predicted construction road traffic noise levels provided in 
	The Roads and Maritime’s Noise Criteria Guideline applies existing road criteria where the minor works increase noise levels by more than 2 dB(A) relative to the existing noise levels at the worst affected receptor. Since the predicted construction road traffic noise levels provided in 
	Table 7-4
	Table 7-4

	 shows that the relative increase is below 2 dB(A), no additional mitigation is required. 

	8.5 Operational road traffic noise mitigation measures 
	The Roads and Maritime’s Noise Criteria Guideline applies existing road criteria where the minor works increase noise levels by more than 2 dB(A) relative to the existing noise levels at the worst affected receptor. Since the predicted operational road traffic noise levels provided in 
	The Roads and Maritime’s Noise Criteria Guideline applies existing road criteria where the minor works increase noise levels by more than 2 dB(A) relative to the existing noise levels at the worst affected receptor. Since the predicted operational road traffic noise levels provided in 
	Table 7-8
	Table 7-8

	 shows that the relative increase is below 2 dB(A), no additional mitigation is required.  

	9. 
	9. 
	Con
	clusion
	 

	This noise and vibration assessment leads to the following conclusions, subject to the limitations outlined in Section 
	This noise and vibration assessment leads to the following conclusions, subject to the limitations outlined in Section 
	1.3
	1.3

	. 

	9.1 Background monitoring 
	Sensitive receptor and land uses potentially affected from noise and vibration impacts associated with the proposal were identified. Noise monitoring was undertaken at two representative receptor locations to the proposal site to determine existing background and road traffic noise levels. Noise and vibration criteria were established for the surrounding sensitive receptors and land uses. 
	Based on the background noise monitoring results presented in Section 
	Based on the background noise monitoring results presented in Section 
	4
	4

	, construction noise and vibration criteria have been assessed and are given in Sections 
	6
	6

	. 

	9.2 Construction noise 
	The calculated results presented in 
	The calculated results presented in 
	Table 7-2
	Table 7-2

	 indicate that that construction activities would impact on surrounding sensitive receptors and even more so, during outside the standard construction hours. However, in all cases, the predicted levels are below the “highly noise affected” level of 75 dB(A).
	 

	The exceedances are a function of the nature of the proposed construction activities and the proximity of the nearest sensitive receptors and are not necessarily the result of construction activities that are uncharacteristically noisy in their own right. The fact that exceedances have been identified does not indicate that the proposed activities cannot be undertaken, but that care needs to be taken during the detailed planning stage to identify feasible and reasonable mitigation and management measures th
	As a result, noise mitigation measures would be implemented where feasible and reasonable. These are described in Section 
	As a result, noise mitigation measures would be implemented where feasible and reasonable. These are described in Section 
	8
	8

	.
	 

	Construction traffic noise related to increased vehicle movements on the roads around the site is not expected to be noticeable to sensitive receptor areas with negligible increase in the traffic noise level. 
	Construction traffic noise related to increased vehicle movements on the roads around the site is not expected to be noticeable to sensitive receptor areas with negligible increase in the traffic noise level. 
	The predicted construction road traffic noise levels provided in 
	Table 7-4
	Table 7-4

	 shows that the relative increase is below 2 dB(A) at the worst affected receptors.
	 

	9.3 Construction vibration 
	Recommended safe working distances for vibration intensive plant have been provided previously in 
	Recommended safe working distances for vibration intensive plant have been provided previously in 
	Table 7-5
	Table 7-5

	. These safe working distances are indicative only and may vary depending on the equipment used and the ground conditions. Therefore, vibration measurements would be undertaken at the commencement of construction to determine site constants and review potential vibration impacts.  

	Furthermore, it is possible that construction vibration may be perceptible at times but given the separation distance and short term nature of vibration inducing activities to the nearest receptor dwelling, it is unlikely to receive construction vibration at levels that have the potential to cause cosmetic damage or human comfort complaints during construction. 
	9.4 Operational road traffic noise 
	The proposed works are classified as minor works, these works are not considered redeveloped or new as they are not intended to increase the traffic carrying capacity of the overall road or accommodate a significant increase in heavy vehicle traffic and larger trucks. The Roads and Maritime’s Noise Criteria Guideline applies existing road criteria where the minor works increase noise levels by more than 2 dB(A) relative to the existing noise levels at the worst affected receptor. The predicted operational r
	The proposed works are classified as minor works, these works are not considered redeveloped or new as they are not intended to increase the traffic carrying capacity of the overall road or accommodate a significant increase in heavy vehicle traffic and larger trucks. The Roads and Maritime’s Noise Criteria Guideline applies existing road criteria where the minor works increase noise levels by more than 2 dB(A) relative to the existing noise levels at the worst affected receptor. The predicted operational r
	Table 7-8
	Table 7-8

	 shows that the relative increase is below 2 dB(A).  
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	1 Introduction 
	1.1 Background 
	The Barrington Bridge on Thunderbolts Way, Barrington, was constructed in 1920. It has been identified in the Timber Truss Bridge Conservation Strategy (NSW Roads and Maritime Services (RMS)) as requiring replacement. The strategy identified historic timber truss bridges in NSW that presented significant management challenges due to increased heavy loads, poor vehicle access and ongoing maintenance costs.  
	Thunderbolts Way is the main transport route into the township of Barrington, travelling west from Gloucester. It is a popular tourist road crossing the Great Dividing Range, traversing from Port Stephens to Goondiwindi (Queensland). The Barrington Bridge crosses the Barrington River around 900 m to the west of Barrington township. 
	The proposed new bridge structure will be constructed on an alternate alignment, just south of the historic bridge. The existing bridge would be closed to traffic following completion of the new bridge.  
	1.2 Study Area 
	The Barrington River catchment is some 700 km2 in size and consists of a number of major tributaries draining the eastern slopes of the Barrington Tops. These form three rivers – the Cobark, Barrington and Kerripit – that join at a single confluence location. This configuration has the potential to generate significant flood flows along the Barrington River. 
	The Barrington River bridge is situated around 30 km downstream of the confluence of the Cobark, Barrington and Kerripit Rivers. A smaller tributary, Copeland Creek, flows into the Barrington River around 1.3 km upstream of the Bridge. The Bridge is located some 9 km upstream of the Barrington River confluence with the Gloucester River. The Barrington and Gloucester Rivers form part of the broader Manning River catchment on the NSW mid-north coast.  
	The topography of the study catchments is shown in 
	The topography of the study catchments is shown in 
	Figure 1-1
	Figure 1-1

	. From a high elevation of around 1500 m AHD on the Barrington and Gloucester Tops plateau, the topography grades steeply from the upper slopes to the floodplain areas surrounding Barrington and Gloucester (at under 100m AHD). 

	1.3 Report Purpose 
	This report documents the hydrologic and hydraulic assessment in relation to the proposed construction of the new Barrington Bridge on Thunderbolts Way. The assessment includes the estimation of existing design flood conditions and a flood impact assessment for the proposed new bridge. This report will also investigate flood impacts during the construction phase due to the temporary works platform.  
	New Barrington Bridge Hydrologic and Hydraulic Assessment 2 Introduction   K:\N20777_Barrington_Bridge_Replacement\Docs\R.N20777.002.00.docx       Figure 1-1  Barrington River Catchment and Topography   
	2 Existing Information 
	2.1 RMS Preliminary Report 
	RMS has undertaken a preliminary hydrology and hydraulic investigation into bridge upgrade options (RMS, 2016). 
	The assessment involved hydrological catchment modelling using the Rational Method as outlined in Book 4 of Australian Rainfall and Runoff (AR&R) (Engineers Australia, 2001) and the development of a 1D HEC-RAS hydraulic model. It quantifies peak flood flows and levels for a range of design events. 
	The two new bridge options were proposed are as follows: 
	• Proposed Concept 7D1 – A 112m bridge structure with 5 x 1.8m diameter piers (six spans). The bridge deck level at the western abutment is 110.64m AHD and the depth of the superstructure is 1.215m; and 
	• Proposed Concept 7D1 – A 112m bridge structure with 5 x 1.8m diameter piers (six spans). The bridge deck level at the western abutment is 110.64m AHD and the depth of the superstructure is 1.215m; and 
	• Proposed Concept 7D1 – A 112m bridge structure with 5 x 1.8m diameter piers (six spans). The bridge deck level at the western abutment is 110.64m AHD and the depth of the superstructure is 1.215m; and 

	• Proposed Concept 7D2 – A 112m bridge structure with 3 x 1.8m diameter piers (four spans). The bridge deck level at the western abutment is 111.08m AHD. The depth of the superstructure is 1.650m. 
	• Proposed Concept 7D2 – A 112m bridge structure with 3 x 1.8m diameter piers (four spans). The bridge deck level at the western abutment is 111.08m AHD. The depth of the superstructure is 1.650m. 


	The hydraulic investigation concluded that either bridge option would be satisfactory for the river crossing; however, as the site is subject to high in-channel velocities and is prone to significant debris during flood events, the longer span bridge (Proposed Concept 7D2) was recommended. 
	2.2 Survey Data 
	A number of survey datasets exist that have been utilised in the development of the hydrologic and hydraulic models. These include: 
	• The NASA 1-second resolution SRTM elevation grid (2000); 
	• The NASA 1-second resolution SRTM elevation grid (2000); 
	• The NASA 1-second resolution SRTM elevation grid (2000); 

	• LiDAR survey data sourced through Midcoast Water (2012); 
	• LiDAR survey data sourced through Midcoast Water (2012); 

	• LiDAR survey data sourced through AGL (2013); 
	• LiDAR survey data sourced through AGL (2013); 

	• Detailed site survey acquired for the RMS assessment (2016); 
	• Detailed site survey acquired for the RMS assessment (2016); 

	• New Barrington Bridge design drawings and CAD data (2016); 
	• New Barrington Bridge design drawings and CAD data (2016); 

	• New Barrington Bridge approach road design drawings and CAD data (2016); and 
	• New Barrington Bridge approach road design drawings and CAD data (2016); and 

	• WAE drawings for the existing Barrington Bridge (1920). 
	• WAE drawings for the existing Barrington Bridge (1920). 


	The SRTM data has been used for the hydrological modelling. The digital elevation model (DEM) used in the hydraulic model was largely derived from LiDAR data, but was supplemented with detailed site survey where available. CAD data detailing the proposed bridge and road design was used to generate a DEM of post-development site topography. The bridge survey details have been used to accurately represent the structure in the hydraulic model. 
	3 Model Development 
	A detailed XP-RAFTS hydrologic model and a TUFLOW hydraulic model were developed as part of the Gloucester and Avon Rivers Flood Study (BMT WBM, 2015) and incorporate the reach of the Barrington River in which the Barrington Bridge is situated. These models were utilised for this study with the permission of MidCoast Council. The development of the models is detailed fully in the Flood Study. However, a summary is provided in this section. 
	3.1 Hydrologic Model Development 
	In order to derive appropriate design flood flow estimates for the Barrington River the CatchmentSIM software was used to delineate 58 sub-catchments and derive sub-catchment size and slope parameters. These sub-catchment details were then used to develop a hydrologic model using the XP-RAFTS software. The adopted PERN (roughness) values considered if the majority of the sub-catchment could be described as either forested area (PERN of 0.12) or cleared/pasture area (PERN of 0.06). 
	The design rainfall inputs were determined using the procedures outlined in AR&R (2001). Design rainfall depth is based on the generation of intensity-frequency-duration (IFD) design rainfall curves utilising the procedures outlined in AR&R (2001). These curves provide rainfall depths for various design magnitudes (up to the 1% AEP) and for durations from 5 minutes to 72 hours. Due to the size of the Barrington River catchment, two different sets of IFDs were adopted for the upper and lower catchment areas,
	The design rainfall inputs were determined using the procedures outlined in AR&R (2001). Design rainfall depth is based on the generation of intensity-frequency-duration (IFD) design rainfall curves utilising the procedures outlined in AR&R (2001). These curves provide rainfall depths for various design magnitudes (up to the 1% AEP) and for durations from 5 minutes to 72 hours. Due to the size of the Barrington River catchment, two different sets of IFDs were adopted for the upper and lower catchment areas,
	Table 3-1
	Table 3-1

	. The Flood Study also compared equivalent design rainfall intensities using the 2013 AR&R IFDs (released but not formally adopted at the time of the study), which were found to be 28% lower than the 1987 IFDs on average for the 36-hour storm duration. 

	Table 3-1  Average Design Rainfall Intensities (mm/h) AR&R 1987 
	Design Rainfall Zone 
	Design Rainfall Zone 
	Design Rainfall Zone 
	Design Rainfall Zone 
	Design Rainfall Zone 

	Design Event Frequency (36-hour Storm Duration) 
	Design Event Frequency (36-hour Storm Duration) 



	TBody
	TR
	10% AEP 
	10% AEP 

	5% AEP 
	5% AEP 

	2% AEP 
	2% AEP 

	1% AEP 
	1% AEP 

	0.5% AEP 
	0.5% AEP 

	0.2% AEP 
	0.2% AEP 


	Upper Catchment 
	Upper Catchment 
	Upper Catchment 

	6.24 
	6.24 

	7.32 
	7.32 

	8.81 
	8.81 

	9.96 
	9.96 

	11.2 
	11.2 

	12.9 
	12.9 


	Lower Catchment 
	Lower Catchment 
	Lower Catchment 

	6.11 
	6.11 

	7.17 
	7.17 

	8.59 
	8.59 

	9.68 
	9.68 

	10.9 
	10.9 

	12.5 
	12.5 




	Standard rainfall loss parameters of 10 mm initial loss and 2.5 mm/h continuing loss were adopted. Areal reduction factors were applied to the design rainfall as outlined in AR&R Revision guidelines (2013). 
	The 1% AEP event was then simulated for a range of storm durations to determine the critical duration for the catchment, which was found to be the 36-hour storm. The 36-hour storm duration was then simulated for the full range of design flood magnitudes considered in the Flood Study – that is, the 50% AEP, 20% AEP, 10% AEP, 5% AEP, 2% AEP, 1% AEP, 0.5% AEP and 0.2% AEP. The procedure adopted to determine design rainfall depths for the 0.05% AEP for this current study is detailed in Section 
	The 1% AEP event was then simulated for a range of storm durations to determine the critical duration for the catchment, which was found to be the 36-hour storm. The 36-hour storm duration was then simulated for the full range of design flood magnitudes considered in the Flood Study – that is, the 50% AEP, 20% AEP, 10% AEP, 5% AEP, 2% AEP, 1% AEP, 0.5% AEP and 0.2% AEP. The procedure adopted to determine design rainfall depths for the 0.05% AEP for this current study is detailed in Section 
	4
	4

	. 

	The Probable Maximum Precipitation (PMP) is used in deriving the Probable Maximum Flood (PMF) event. The PMP has been estimated using the Generalised Southeast Australian Method (GSAM) 
	derived by the Bureau of Meteorology (Engineers Australia, 2001), providing an average rainfall intensity of 54.4mm/h for the 12-hour storm duration. This was found to be the critical duration for the modelling of the PMF event and was applied across the entire catchment. 
	The estimated design rainfall properties were input into the XP-RAFTS model to simulate design rainfall-runoff flood flow estimates for the study area. 
	3.2 Hydraulic Model Development 
	A detailed TUFLOW hydraulic model developed as part of the Gloucester and Avon Rivers Flood Study incorporates the reach of the Barrington River in which the Barrington Bridge is situated and was therefore utilised for this study. 
	The TUFLOW 2D hydraulic model developed for the Gloucester and Avon Rivers Flood Study has been truncated to represent a 5 km reach of the Barrington River. The upstream boundary is located around 2.3 km upstream of Thunderbolts Way and the downstream boundary is some 2.6 km downstream, as presented in 
	The TUFLOW 2D hydraulic model developed for the Gloucester and Avon Rivers Flood Study has been truncated to represent a 5 km reach of the Barrington River. The upstream boundary is located around 2.3 km upstream of Thunderbolts Way and the downstream boundary is some 2.6 km downstream, as presented in 
	Figure 3-1
	Figure 3-1

	. Truncating the 2D model domain computationally facilitates reducing the 2D grid cell size to 4m (the original model adopted a 2D cell size of 8m), the required resolution to obtain detailed representation of flow dynamics at the bridge structure. 

	The baseline model topography of the Barrington River channel and floodplain has been derived from the 1 m resolution LiDAR Digital Elevation Model (DEM), captured in 2012 (MidCoast Water) and 2013 (AGL). The elevations have been sampled from the DEM to a 2D model grid of a 4m resolution. Channel cross section survey was available for the lower reach of the Barrington River. The Flood Study utilised this information, in additional to channel cross section data of the Gloucester and Avon Rivers, to derive a 
	The default hydraulic roughness adopted within the model is a Manning’s ‘n’ representative of the principal floodplain grazing land (value of 0.06). Additional model material layers have then been developed to represent areas of differing roughness values. This includes an ‘n’ value of 0.04 for the Barrington River channel and 0.12 for areas of dense riparian and floodplain vegetation. 
	The model boundary conditions include the principal inflow hydrograph for the Barrington River, the Copeland Creek inflow, smaller lateral inflows within the model domain and a downstream water level boundary. The main Barrington River inflow and the downstream water level time series have been extracted from the broader Gloucester and Avon Rivers Flood Study model. The Colebrook Creek inflow and the smaller lateral inflows have been extracted from the XP-RAFTS output and applied to the TUFLOW model where a
	A detailed representation of the Barrington Bridge has been incorporated into the TUFLOW model using the available structure survey details. The bridge is modelled using the Layered Flow Control Shape functionality. The waterway area under the bridge is provided through the topographic representation of the channel bed, banks and bridge abutments in the model DEM. The hydraulic losses associated with the bridge structure are then represented in the 2D domain through specification of a multi-layered definiti
	A detailed representation of the Barrington Bridge has been incorporated into the TUFLOW model using the available structure survey details. The bridge is modelled using the Layered Flow Control Shape functionality. The waterway area under the bridge is provided through the topographic representation of the channel bed, banks and bridge abutments in the model DEM. The hydraulic losses associated with the bridge structure are then represented in the 2D domain through specification of a multi-layered definiti
	Table 3-2
	Table 3-2

	. 
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	Figure 3-1  Barrington Bridge TUFLOW Model Extent 
	 
	 
	  
	Table 3-2 Existing Barrington Bridge TUFLOW Structure Details 
	Layer 
	Layer 
	Layer 
	Layer 
	Layer 

	Obvert (m AHD) 
	Obvert (m AHD) 

	Blockage (%) 
	Blockage (%) 

	Form Loss 
	Form Loss 



	L1 (Waterway) 
	L1 (Waterway) 
	L1 (Waterway) 
	L1 (Waterway) 

	110.1 - 111.2 
	110.1 - 111.2 

	4 
	4 

	0.08 
	0.08 


	L2 (Deck) 
	L2 (Deck) 
	L2 (Deck) 

	110.7 - 111.8 
	110.7 - 111.8 

	100 
	100 

	1.56 
	1.56 


	L3 (Barriers) 
	L3 (Barriers) 
	L3 (Barriers) 

	114.2 - 115.3 
	114.2 - 115.3 

	40 
	40 

	0.70 
	0.70 




	 
	4 Flood Frequency Analysis 
	In order to derive appropriate design flood flow estimates for the Barrington, Gloucester and Avon Rivers, the Flood Study undertook a detailed flood frequency analysis using the TUFLOW FLIKE extreme value analysis package. Developed by Professor George Kuczera from the School of Civil Engineering at the University of Newcastle Australia, TUFLOW FLIKE is compliant with the recent major revision of industry guidelines for flood estimation, documented in the recent update of Australian Rainfall and Runoff (AR
	The Gloucester River at Forbesdale and Barrington River at Forbesdale water level gauges have been in operation since the 1940s and as such offered sufficient data to undertake a flood frequency analysis at these sites. Annual maxima water levels were extracted from the available data at each of the sites. The Barrington River analysis had a total of 65 annual maxima available, of which the lowest two were excluded from the analysis. The 1929 flood was also included beyond the period of gauge record. The hy
	The traditional XP-RAFTS rainfall-runoff model developed for the Barrington and Glocuester River catchments (as described in Section 
	The traditional XP-RAFTS rainfall-runoff model developed for the Barrington and Glocuester River catchments (as described in Section 
	3.1
	3.1

	) generated peak flow rates that differed to those derived in the flood frequency analyses, particularly for the lower order events. A number of reasons for this discrepancy were identified in the Flood Study, including: 

	• The 1987 AR&R IFD estimates are significantly higher than the 2013 estimates, largely due to the shorter period of recorded data used to derive them; and 
	• The 1987 AR&R IFD estimates are significantly higher than the 2013 estimates, largely due to the shorter period of recorded data used to derive them; and 
	• The 1987 AR&R IFD estimates are significantly higher than the 2013 estimates, largely due to the shorter period of recorded data used to derive them; and 

	• The distribution of relative intensities within the design temporal pattern is likely not representative of observed conditions within the study area for smaller magnitude events (suggested through comparisons of the design temporal pattern with the temporal pattern of recent flood events). 
	• The distribution of relative intensities within the design temporal pattern is likely not representative of observed conditions within the study area for smaller magnitude events (suggested through comparisons of the design temporal pattern with the temporal pattern of recent flood events). 


	The peak flood flows adopted for design were informed by all methods considered. A comparison of the derived and adopted design flows is presented in 
	The peak flood flows adopted for design were informed by all methods considered. A comparison of the derived and adopted design flows is presented in 
	Figure 4-1
	Figure 4-1

	 which shows the fitted LPIII and GEV distributions and the plotting positions of the observed annual maxima from the Flood Frequency Analysis. The XP-RAFTS model outputs based on 1987 and 2013 IFDs are also presented. The final adopted design flows on the Barrington River at Forbesdale, as presented in the Flood Study, are shown on 
	Figure 4-1
	Figure 4-1

	 and are listed in 
	Table 4-1
	Table 4-1

	. The gauge is located some 10 km upstream of Barrington Bridge, with the upstream catchment area at the gauge representing over 90% of the catchment area of Barrington Bridge. 

	To derive 0.05% AEP flow rates, the design flows were extrapolated assuming a return period of 10,000 years for the PMF event (8,800 m3/s). The Average Recurrence Interval (ARI) of a PMP/PMF event ranges between 104 and 107. The lowest range of possible ARI was selected as it would result in a higher peak flow for the 0.05% AEP (2000-year ARI). With reference to 
	To derive 0.05% AEP flow rates, the design flows were extrapolated assuming a return period of 10,000 years for the PMF event (8,800 m3/s). The Average Recurrence Interval (ARI) of a PMP/PMF event ranges between 104 and 107. The lowest range of possible ARI was selected as it would result in a higher peak flow for the 0.05% AEP (2000-year ARI). With reference to 
	Figure 4-1
	Figure 4-1

	, the adopted 0.05% AEP peak flow rate for the Barrington River at Forbesdale is around 6,000 m3/s. This was deemed appropriate for use in this current study as it results in overtopping on the Barrington Bridge 

	by up to 0.3 m. As a simple rule, the scour design event is typically taken as that which results in a bridge overtopping depth of around 0. 3m (QLD TMR, 2013). 
	 
	Figure
	Figure 4-1  Derived and Adopted Design Flows for the Barrington River at Forbesdale 
	 
	Table 4-1  Modelled Peak Design Flows 
	Design Event 
	Design Event 
	Design Event 
	Design Event 
	Design Event 

	Barrington River at Forbesdale (m3/s) 
	Barrington River at Forbesdale (m3/s) 



	5% AEP 
	5% AEP 
	5% AEP 
	5% AEP 

	1,100 
	1,100 


	2% AEP 
	2% AEP 
	2% AEP 

	1,700 
	1,700 


	1% AEP 
	1% AEP 
	1% AEP 

	2,300 
	2,300 


	0.05% AEP 
	0.05% AEP 
	0.05% AEP 

	6,000 
	6,000 


	PMF 
	PMF 
	PMF 

	8,800 
	8,800 




	 
	5 Proposed New Bridge Option 
	The proposed replacement strategy for the Barrington Bridge as developed by RMS is summarised below: 
	• Construction phase: To construct a new bridge structure (Proposed Concept 7D2) including approach embankment on the right floodplain upstream of the existing bridge (see Section 
	• Construction phase: To construct a new bridge structure (Proposed Concept 7D2) including approach embankment on the right floodplain upstream of the existing bridge (see Section 
	• Construction phase: To construct a new bridge structure (Proposed Concept 7D2) including approach embankment on the right floodplain upstream of the existing bridge (see Section 
	• Construction phase: To construct a new bridge structure (Proposed Concept 7D2) including approach embankment on the right floodplain upstream of the existing bridge (see Section 
	2.1
	2.1

	 for further details). This will involve construction of an in-stream temporary works platform. 


	• Operational phase: Following completion of construction of the new bridge, it will be opened to traffic. The existing bridge will remain in place but will be closed to traffic. 
	• Operational phase: Following completion of construction of the new bridge, it will be opened to traffic. The existing bridge will remain in place but will be closed to traffic. 


	The appropriate representation of the potential new bridge option for Barrington Bridge requires modification to the TUFLOW hydraulic model. This includes modifications to the model topography and the configuration of the modelled hydraulic structures. 
	For the model representation of the proposed new bridge, the bridge structure is incorporated using the Layered Flow Control Shape functionality. The waterway area under the bridge has been provided through the TUFLOW model elevations. A 0.5 m resolution DEM of the proposed approach embankments has been generated from design CAD data provided by GHD to be superimposed onto the existing model DEM. 
	The hydraulic losses associated with the proposed new bridge structure are represented in the 2D domain through specification of a multi-layered definition to account for the bridge piers, deck and barriers. Values are specified for each layer to represent obvert elevation, waterway blockage and hydraulic losses. A summary of the modelled details is provided in 
	The hydraulic losses associated with the proposed new bridge structure are represented in the 2D domain through specification of a multi-layered definition to account for the bridge piers, deck and barriers. Values are specified for each layer to represent obvert elevation, waterway blockage and hydraulic losses. A summary of the modelled details is provided in 
	Table 5-1
	Table 5-1

	. 

	The Layered Flow Control Shape representing the existing bridge structure has also been removed from the model to simulate the final configuration, following demolition. TUFLOW model elevations were also modified to remove the approach road embankment on the right floodplain. 
	Table 5-1 New Bridge Option TUFLOW Structure Details 
	Layer 
	Layer 
	Layer 
	Layer 
	Layer 

	Obvert (m AHD) 
	Obvert (m AHD) 

	Blockage (%) 
	Blockage (%) 

	Form Loss 
	Form Loss 



	L1 (Waterway) 
	L1 (Waterway) 
	L1 (Waterway) 
	L1 (Waterway) 

	111.85 - 109.65 
	111.85 - 109.65 

	5 
	5 

	0.10 
	0.10 


	L2 (Deck) 
	L2 (Deck) 
	L2 (Deck) 

	113.5 – 111.3 
	113.5 – 111.3 

	100 
	100 

	1.56 
	1.56 


	L3 (Barriers) 
	L3 (Barriers) 
	L3 (Barriers) 

	114.0 - 111.8 
	114.0 - 111.8 

	20 
	20 

	0.40 
	0.40 




	This report will assess the following scenarios: 
	• Existing condition – current flood conditions with existing Barrington Bridge crossing, 
	• Existing condition – current flood conditions with existing Barrington Bridge crossing, 
	• Existing condition – current flood conditions with existing Barrington Bridge crossing, 

	• Construction phase – future flood conditions following construction of the temporary works platform, 
	• Construction phase – future flood conditions following construction of the temporary works platform, 

	• Operational phase (Stage 1) – future flood conditions following the construction of the proposed new bridge, with the existing bridge in-place. 
	• Operational phase (Stage 1) – future flood conditions following the construction of the proposed new bridge, with the existing bridge in-place. 


	 
	 
	6 Assessment of Temporary Works Platform 
	A temporary platform is to be erected within the river channel to facilitate construction of the new bridge and demolition of the existing bridge structure. 
	Two key aspects of the temporary works platform will be assessed: 
	• The extent of the platform footprint and its potential impacts to fish passage and bank scour, to adhere with NSW Fisheries requirements. This will be assessed over a range of flow conditions that may typically be expected to occur within a calendar year (i.e. the median yearly flow rate up to the 1 Exceedance per Year (EY) flow rate (equivalent to a 1-year ARI)). 
	• The extent of the platform footprint and its potential impacts to fish passage and bank scour, to adhere with NSW Fisheries requirements. This will be assessed over a range of flow conditions that may typically be expected to occur within a calendar year (i.e. the median yearly flow rate up to the 1 Exceedance per Year (EY) flow rate (equivalent to a 1-year ARI)). 
	• The extent of the platform footprint and its potential impacts to fish passage and bank scour, to adhere with NSW Fisheries requirements. This will be assessed over a range of flow conditions that may typically be expected to occur within a calendar year (i.e. the median yearly flow rate up to the 1 Exceedance per Year (EY) flow rate (equivalent to a 1-year ARI)). 

	• The elevation of the platform required to achieve an accepted level of flood immunity. This will be assessed over a range of flow conditions from the 1 EY to 10% AEP design event. 
	• The elevation of the platform required to achieve an accepted level of flood immunity. This will be assessed over a range of flow conditions from the 1 EY to 10% AEP design event. 


	6.1 Low-Flow Estimation  
	The flood frequency analysis completed in the Flood Study was used to estimate flows for the 1 EY to the 10% AEP design event. The yearly statistical flows have been calculated from analysis of the continuous streamflow data available at the Barrington River at Forbesdale gauge location. 
	Copeland Creek inflows have been calculated as a proportion of the Barrington River inflows based on contributing catchment size (i.e. Copeland Creek catchment is 7% of the size of the Barrington River catchment to Forbesdale). 
	Table 6-1
	Table 6-1
	Table 6-1

	 presents the range of flow rates considered in the temporary platform assessment. 

	Table 6-1 Design Flow Estimates (m3/s) 
	Event 
	Event 
	Event 
	Event 
	Event 

	Barrington River at Forbesdale 
	Barrington River at Forbesdale 

	Copeland Creek 
	Copeland Creek 



	Yearly Median 
	Yearly Median 
	Yearly Median 
	Yearly Median 

	4.5 
	4.5 

	0.35 
	0.35 


	Yearly Mean 
	Yearly Mean 
	Yearly Mean 

	10 
	10 

	0.70 
	0.70 


	Yearly 90th Percentile 
	Yearly 90th Percentile 
	Yearly 90th Percentile 

	20 
	20 

	1.4 
	1.4 


	Yearly 95th Percentile 
	Yearly 95th Percentile 
	Yearly 95th Percentile 

	30 
	30 

	2.1 
	2.1 


	1 EY (1 year ARI) 
	1 EY (1 year ARI) 
	1 EY (1 year ARI) 

	50 
	50 

	3.5 
	3.5 


	0.5 EY (2 year ARI) 
	0.5 EY (2 year ARI) 
	0.5 EY (2 year ARI) 

	250 
	250 

	17.5 
	17.5 


	20% AEP 
	20% AEP 
	20% AEP 

	530 
	530 

	37.1 
	37.1 


	10% AEP 
	10% AEP 
	10% AEP 

	800 
	800 

	56 
	56 




	To determine the baseline flood conditions for the hydraulic assessment of the temporary works platform, the existing TUFLOW model was simulated for a range of low-flow conditions. 
	6.2 Proposed Platform Configuration 
	The proposed layout of the temporary in-river works platform was provided by GHD (Job number 22-18532, Drawing number SK002). The configuration has been reproduced in 
	The proposed layout of the temporary in-river works platform was provided by GHD (Job number 22-18532, Drawing number SK002). The configuration has been reproduced in 
	Figure 6-1
	Figure 6-1

	. Also shown is the 0.5 m gridded DEM generated from the detailed site survey acquired in 2016. 

	The platform will be supported by rock infill so has been modelled as a solid flow obstruction. Following preliminary modelling and consultation with GHD, the platform level was set at 103.5 m AHD. 
	It was assumed that the culverts would be placed within the channel with minimal excavation or disruption to the existing river bed. The invert levels were therefore extracted from the DEM. Culvert properties adopted in the modelling are summarised in 
	It was assumed that the culverts would be placed within the channel with minimal excavation or disruption to the existing river bed. The invert levels were therefore extracted from the DEM. Culvert properties adopted in the modelling are summarised in 
	Table 6-2
	Table 6-2

	. 

	Table 6-2 Temporary Works Platform Modelled Culvert Details 
	 
	 
	 
	 
	 

	Culvert 1 (West) 
	Culvert 1 (West) 

	Culvert 2 (East) 
	Culvert 2 (East) 



	Upstream Invert 
	Upstream Invert 
	Upstream Invert 
	Upstream Invert 

	101.45 m AHD 
	101.45 m AHD 

	101.15 m AHD 
	101.15 m AHD 


	Downstream Invert 
	Downstream Invert 
	Downstream Invert 

	101.52 m AHD 
	101.52 m AHD 

	101.50 m AHD 
	101.50 m AHD 


	Dimensions (W x H) 
	Dimensions (W x H) 
	Dimensions (W x H) 

	Twin 1.8 m x 1.2 m RCBC 
	Twin 1.8 m x 1.2 m RCBC 

	Twin 1.8 m x 1.2 m RCBC 
	Twin 1.8 m x 1.2 m RCBC 




	The existing condition TUFLOW hydraulic model was altered to represent the temporary works platform as described above. This model will be utilised for the assessments described in Section 
	The existing condition TUFLOW hydraulic model was altered to represent the temporary works platform as described above. This model will be utilised for the assessments described in Section 
	0
	0

	 and Section 
	6.4
	6.4

	. 

	6.3 Fish Passage Impact Assessment 
	There are a number of constraints relating to the potential change in river flow regimes as a result of the platform. Specifically, NSW Fisheries requires the potential impact on fish passage and bank scouring to be assessed. As such, the impact of the platform on flow velocities and water depths will be considered. 
	The modified model (as detailed in Section 
	The modified model (as detailed in Section 
	0
	0

	) was simulated for the yearly median and mean flow conditions. 

	Existing and construction phase peak water level and velocity conditions are presented, along with flood impact mapping for the low-flow conditions considered in Appendix A. The impact maps show the difference between modelled flood conditions from construction of the temporary works platform and the existing baseline flood conditions. They are useful for presenting the magnitude and extent of flood impacts expected. 
	The existing condition of the Barrington River in the vicinity of the platform is such that there is an elevated, vegetated island located across the channel. For the existing low-flow conditions modelled, flows are conveyed along both the western side of the island in addition to the main channel section. The shallowest depths and highest velocities are modelled along the western channel. 
	 
	 
	 
	Figure
	Figure 6-1 Detailed Survey and Layout of New Barrington Bridge Temporary Works Platform 
	  
	A summary of the typical depths and velocities modelled across the channel are summarised in 
	A summary of the typical depths and velocities modelled across the channel are summarised in 
	Table 6-3
	Table 6-3

	 for the existing and construction phase scenarios. Upstream of the platform, water depths increase on average by 0.25 m and 0.5 m from the baseline condition for the median and mean flows, respectively. 

	Table 6-3 Typical Depths and Velocities around the Temporary Works Platform 
	  
	  
	  
	  
	  

	 
	 

	Median (4.5 m3/s) 
	Median (4.5 m3/s) 

	Mean (10 m3/s) 
	Mean (10 m3/s) 



	 
	 
	 
	 

	 
	 

	Existing 
	Existing 

	Construction Phase 
	Construction Phase 

	Existing 
	Existing 

	Construction Phase 
	Construction Phase 


	Western channel 
	Western channel 
	Western channel 

	d (m) 
	d (m) 

	0.1 
	0.1 

	0.05 
	0.05 

	0.2 
	0.2 

	0.2 
	0.2 


	TR
	V (m/s) 
	V (m/s) 

	1.0 
	1.0 

	0.7 
	0.7 

	1.5 
	1.5 

	2.0 
	2.0 


	Remaining section 
	Remaining section 
	Remaining section 

	d (m) 
	d (m) 

	0.2 - 0.4 
	0.2 - 0.4 

	US/ Culvert = 0.8 
	US/ Culvert = 0.8 
	D/S Culvert = 0.4 

	0.3 - 0.5 
	0.3 - 0.5 

	US/ Culvert = 1.1 
	US/ Culvert = 1.1 
	D/S Culvert = 0.5 


	TR
	V (m/s) 
	V (m/s) 

	0.4 
	0.4 

	Culvert 1 (West) = 1.3 Culvert 2 (East) = 1.0 D/S Culverts = 1.5 
	Culvert 1 (West) = 1.3 Culvert 2 (East) = 1.0 D/S Culverts = 1.5 

	0.7 
	0.7 

	Culvert 1 (West) = 1.8 Culvert 2 (East) = 1.6 D/S Culverts = 2.2 
	Culvert 1 (West) = 1.8 Culvert 2 (East) = 1.6 D/S Culverts = 2.2 




	The most significant impact to the existing flow regime resulting from the temporary works platform is the increase in velocities at the downstream end of the culverts. Implementing temporary rock scour protection at the culvert outlets could mitigate these impacts, if required. 
	6.4 Flood Immunity Assessment 
	The building platform was simulated with an elevation of 103.5 m AHD. The bed elevation survey indicates that this will provide a typical platform height of 2 m. 
	To assess the level of flood immunity for the construction and demolition period of the Barrington Bridge works, the modified TUFLOW model was simulated for a the 1 EY (1-year ARI), 0.5 EY (2-year ARI), 20% AEP and 10% AEP design events.  
	The peak flood conditions at the 1 EY, 0.5 EY, 20% AEP and 10% AEP design events are contained in Appendix H. 
	The results of the modelling indicate that the platform will overtop when the flow exceeds around 35 m3/s. This is lower than the estimated 1 EY flow rate of 50 m3/s but is higher than the yearly 95th percentile of 30 m3/s. In 68 years of observed streamflow data at the Barrington River at Forbesdale gauge, there have only been three calendar years during which the platform would not have been overtopped.  
	For the 1 EY event, the flood waters over the platform are around 0.2 m to 0.3 m deep. Velocities typically range from around 0.8 m/s to 1.1 m/s and are higher across the downstream face. The resulting typical range of velocity-depth product is around 0.2 to 0.3. For the 0.5 EY event, the flood waters over the platform are around 1.1 m to 1.3 m deep, with velocities typically ranging from around 2.7 m/s to 3.3 m/s, resulting in the velocity-depth product ranging from around 3.3 to 3.6. As expected, inundati
	The proposed platform height is exposed to a relatively high level of flood risk. As such, this risk should be accounted for during construction, with appropriate risk assessment and management measures implemented to mitigate this risk. 
	7 Assessment of New Bridge Option 
	7.1 Baseline Flood Conditions 
	To determine the baseline flood conditions for the Barrington Bridge hydraulic assessment the existing TUFLOW model was simulated for the range of design flood events considered. Existing peak flood conditions at the Barrington Bridge are presented in Appendix C. 
	Peak flood levels upstream and downstream of the existing Barrington Bridge structure are summarised in 
	Peak flood levels upstream and downstream of the existing Barrington Bridge structure are summarised in 
	Table 7-1
	Table 7-1

	. Due to the hydraulic gradient present laterally across the channel at the site of the Barrington Bridge, the water level modelled across the width of the channel has been presented as an average, with minimum and maximum vales also provided.  

	Table 7-1  Modelled Design Flood Levels at Existing Barrington Bridge 
	Design Event 
	Design Event 
	Design Event 
	Design Event 
	Design Event 

	Upstream Level1 (m AHD) 
	Upstream Level1 (m AHD) 

	Downstream Level1 (m AHD) 
	Downstream Level1 (m AHD) 



	5% AEP 
	5% AEP 
	5% AEP 
	5% AEP 

	108.1 (108.1 - 108.2) 
	108.1 (108.1 - 108.2) 

	107.9 (107.8 - 107.9) 
	107.9 (107.8 - 107.9) 


	2% AEP 
	2% AEP 
	2% AEP 

	108.8 (108.8 - 108.9) 
	108.8 (108.8 - 108.9) 

	108.5 (108.3 - 108.6) 
	108.5 (108.3 - 108.6) 


	1% AEP 
	1% AEP 
	1% AEP 

	109.2 (109.1 - 109.3) 
	109.2 (109.1 - 109.3) 

	108.9 (108.5 - 108.9) 
	108.9 (108.5 - 108.9) 


	0.05% AEP 
	0.05% AEP 
	0.05% AEP 

	111.5 (111.4 - 111.6) 
	111.5 (111.4 - 111.6) 

	110.8 (110.6 - 110.9) 
	110.8 (110.6 - 110.9) 


	PMF 
	PMF 
	PMF 

	112.8 (112.7 - 112.8) 
	112.8 (112.7 - 112.8) 

	111.9 (111.8 - 111.9) 
	111.9 (111.8 - 111.9) 




	1 Average value across channel (range of minimum and maximum value) 
	The existing Barrington Bridge deck is elevated to around 110.7 m AHD. With reference to the water levels presented in 
	The existing Barrington Bridge deck is elevated to around 110.7 m AHD. With reference to the water levels presented in 
	Table 7-1
	Table 7-1

	, it can be seen that the existing Barrington Bridge would be overtopped between the 1% AEP and 0.05% AEP events. 

	The existing eastern approach road on the right floodplain is subject to overtopping for flood events at or in excess of a 10% AEP magnitude. Velocities over the road in the order of 2 m/s are modelled for the 5% AEP event and are upwards of 3 m/s for events in excess of the 5% AEP. The road is therefore highly susceptible to erosional damage during major flood events. 
	7.2 Proposed New Bridge Conditions 
	For the simulation of the proposed new bridge, model configuration was altered as detailed in Section 
	For the simulation of the proposed new bridge, model configuration was altered as detailed in Section 
	5
	5

	. Peak flood conditions at the site for the Stage 1 (operational phase) with both bridges included in the model simulation are presented in Appendix D.  

	Peak flood levels upstream and downstream of the proposed new Barrington Bridge structure during Stage 1 (operational phase) are summarised in 
	Peak flood levels upstream and downstream of the proposed new Barrington Bridge structure during Stage 1 (operational phase) are summarised in 
	Table 7-2
	Table 7-2

	. 

	The new bridge deck is elevated at around 111.3 m AHD at the right abutment. With reference to 
	The new bridge deck is elevated at around 111.3 m AHD at the right abutment. With reference to 
	Table 7-2
	Table 7-2

	, the bridge has flood immunity up to and including the 1% AEP event. The bridge deck will be overtopped during the 0.05% AEP and PMF events. Overtopping of the deck during the 0.05% AEP occurs to around 0.3 m. At the PMF, the deck is overtopped by over 1 m. 

	Table 7-2  Modelled Design Flood Levels at Proposed New Barrington Bridge 
	Design Event 
	Design Event 
	Design Event 
	Design Event 
	Design Event 

	Upstream Level1 (m AHD) 
	Upstream Level1 (m AHD) 

	Downstream Level1 (m AHD) 
	Downstream Level1 (m AHD) 



	5% AEP 
	5% AEP 
	5% AEP 
	5% AEP 

	108.2 (108.2 - 108.3) 
	108.2 (108.2 - 108.3) 

	108.1 (108.0 - 108.1) 
	108.1 (108.0 - 108.1) 


	2% AEP 
	2% AEP 
	2% AEP 

	108.9 (108.9 - 109.1) 
	108.9 (108.9 - 109.1) 

	108.7 (108.6 - 108.8) 
	108.7 (108.6 - 108.8) 


	1% AEP 
	1% AEP 
	1% AEP 

	109.3 (109.2 - 109.5) 
	109.3 (109.2 - 109.5) 

	109.1 (108.9 - 109.2) 
	109.1 (108.9 - 109.2) 


	0.05% AEP 
	0.05% AEP 
	0.05% AEP 

	111.6 (111.5 - 111.9) 
	111.6 (111.5 - 111.9) 

	111.1 (110.7 - 111.3) 
	111.1 (110.7 - 111.3) 


	PMF 
	PMF 
	PMF 

	113.1 (113.1 - 113.2) 
	113.1 (113.1 - 113.2) 

	112.3 (111.8 - 112.5) 
	112.3 (111.8 - 112.5) 




	1 Average value across channel (range of minimum and maximum value) 
	Average velocities approaching the proposed new Barrington Bridge structure during Stage 1 (operational phase) have been extracted just upstream of the bridge structure are summarised in 
	Average velocities approaching the proposed new Barrington Bridge structure during Stage 1 (operational phase) have been extracted just upstream of the bridge structure are summarised in 
	Table 7-3
	Table 7-3

	. Average velocities have been calculated for each bridge span and pier (numbered sequentially from left bank to right bank). Channel sections spanning from mid-span to mid-span on either side of each pier were used to determine average pier velocities. Surface velocity has been estimated as 1.143 times the average velocity as recommended in CIRIA (C551, 2002). 

	Table 7-3  Modelled Design Velocities at Proposed New Barrington Bridge 
	Location 
	Location 
	Location 
	Location 
	Location 

	Depth-averaged (m/s) 
	Depth-averaged (m/s) 

	Surface1 (m/s) 
	Surface1 (m/s) 



	TBody
	TR
	1% AEP 
	1% AEP 

	0.05% AEP 
	0.05% AEP 

	1% AEP 
	1% AEP 

	0.05% AEP 
	0.05% AEP 


	Span 1 
	Span 1 
	Span 1 

	1.9 
	1.9 

	2.8 
	2.8 

	2.2 
	2.2 

	3.2 
	3.2 


	Span 2 
	Span 2 
	Span 2 

	1.9 
	1.9 

	2.6 
	2.6 

	2.2 
	2.2 

	3.0 
	3.0 


	Span 3 
	Span 3 
	Span 3 

	2.4 
	2.4 

	2.7 
	2.7 

	2.7 
	2.7 

	3.1 
	3.1 


	Span 4 
	Span 4 
	Span 4 

	2.9 
	2.9 

	3.0 
	3.0 

	3.3 
	3.3 

	3.4 
	3.4 


	Pier 1 
	Pier 1 
	Pier 1 

	2.0 
	2.0 

	2.8 
	2.8 

	2.3 
	2.3 

	3.2 
	3.2 


	Pier 2 
	Pier 2 
	Pier 2 

	1.9 
	1.9 

	2.4 
	2.4 

	2.2 
	2.2 

	2.7 
	2.7 


	Pier 3 
	Pier 3 
	Pier 3 

	2.9 
	2.9 

	3.0 
	3.0 

	3.3 
	3.3 

	3.4 
	3.4 




	1 Surface velocity is estimated as 1.143 times the depth-averaged velocity (CIRIA, 2002) 
	The provision of variable design velocities across the channel provides improved certainty for the bridge design. It is recommended to utilise the surface velocities for design purposes, unless considering events where there is significant overtopping of the bridge structure. 
	7.2.1 Flood Impact Assessment 
	Model results representing the Stage 1 (operational phase) scenario have been used to assess relative flood impacts associated with the construction of the new bridge.  
	Flood impact mapping is presented for peak water level and peak velocity for all design events considered. These maps show the difference between modelled flood conditions from construction of the new bridge and the existing baseline flood conditions. They are useful for presenting the magnitude and extent of flood impacts expected. Peak water level afflux maps and peak velocity impact maps are presented in Appendix E for all design events considered. 
	The proposed new approach road embankment on the right floodplain encroaches further onto the Barrington River floodway than the existing approach. Additionally, it is raised higher above the floodplain. The proposed new bridge will not result in any significant re-distribution of flow between the channel and the floodplain, rather it will result in a localised re-distribution of flow within the floodplain around the new approach road. 
	Under the Stage 1 scenario, the peak flood levels upstream of the new approach road are expected to increase by 0.35 m during the 1% AEP event. Impacts extend approximately 600 m upstream of Thunderbolts Way on the right floodplain. At the 0.05% AEP and PMF events, impacts are extensive, propagating 1.5 km upstream of Thunderbolts Way. The scale of water level impacts modelled is due to the new approach embankment obstructing conveyance across the floodplain in conjunction with the existing bridge approach 
	Within the area of impact upstream of the bridge both the pre- and post-construction PMF levels are below the level at which nearby properties are situated. Flood impacts are therefore essentially limited to agricultural use areas and the eastern bridge approach road. 
	For the 5% AEP, 2% AEP and 1% AEP events, modelled peak velocities increase in the order of 0.2 m/s across most of the bridge section. At the right abutment, velocities increase by 0.6 m/s and 0.8 m/s. For the 0.05% AEP event, the velocity across the channel increased by 0.5 m/s, with increases of almost 1.5 m/s at the right abutment.  
	In terms of overall peak velocities, the broader eastern approach road beyond the extent of proposed works is subject to higher velocities than those in closer proximity to the bridge. The existing eastern approach road on the right floodplain is overtopped for flood events equal to or in excess of a 10% AEP magnitude. Modelled velocities over the road are upwards of 3 m/s for events in excess of the 5% AEP. The overall risk of erosional damage to the road during major flood events is therefore similar in b
	Although there are some significant affluxes being modelled, the rural nature of the bridge location means that potential receptors of the impacts are limited. The properties that are situated within the area of impact are elevated above the flood extent of the PMF event. There is therefore no impact to property resulting from the increased upstream flood levels. In terms of potential impacts to agricultural land, it is the overall flood extent and duration of inundation that are of importance. The steep-si
	8 Conclusion 
	The hydrologic and hydraulic assessment undertaken for the new Barrington Bridge has sought to provide an understanding of the existing flood behaviour in and around the bridge location. Design flow conditions on the Barrington River were obtained from the flood frequency analysis completed as part of the Gloucester and Avon Rivers Flood Study (BMT WBM, 2015). 
	Flood behaviour at the site was defined through the application of a TUFLOW hydraulic model. The TUFLOW model was based on the calibrated model developed by BMT WBM (2015) with some minor alterations to facilitate a reduced 2d cell size to provide the resolution necessary for this assessment. 
	The developed models were used to simulate the following different scenarios: 
	• Existing condition – current flood conditions with existing Barrington Bridge crossing, 
	• Existing condition – current flood conditions with existing Barrington Bridge crossing, 
	• Existing condition – current flood conditions with existing Barrington Bridge crossing, 

	• Construction phase – future flood conditions following construction of the temporary works platform, and 
	• Construction phase – future flood conditions following construction of the temporary works platform, and 

	• Operational phase (Stage 1) – future flood conditions following the construction of the proposed new bridge, with the existing bridge in-place. 
	• Operational phase (Stage 1) – future flood conditions following the construction of the proposed new bridge, with the existing bridge in-place. 


	Output from the TUFLOW hydraulic model was used to assess any local flood impacts of the construction and operational phases of the proposed new bridge. 
	Temporary Works Platform 
	The presence of the temporary platform results in a redistribution of flow and therefore impacts to the distribution of maximum depths and velocities across the channel is modelled. A significant increase in velocity is modelled at the culvert outlet, however if it is required that these impacts be mitigated, temporary rock scour protection at the culvert outlets could be implemented. 
	The proposed platform height is exposed to a relatively high level of flood risk. As such, this risk should be accounted for during construction, with appropriate risk assessment and management measures implemented to mitigate this risk. 
	New Bridge Flood Impact Assessment 
	The proposed bridge design incorporates a new approach embankment on the eastern floodplain that encroaches further onto the Barrington River floodway than the existing approach. As a result, there is a localised redistribution of flow within the floodplain around the new approach road. The broader flow distribution between the floodplain and channel remains relatively unchanged between simulation of the existing bridge and proposed new bridge scenarios.  
	Additionally, the new bridge approach has a higher elevation than the existing bridge approach. Under the Stage 1 scenario, the peak flood levels upstream of the new approach road are expected to increase by 0.35 m during the 1% AEP event with modelled impacts extending approximately 600 m upstream of Thunderbolts Way. Impacts at the 0.05% AEP and PMF events are extensive, propagating 1.5 km upstream of Thunderbolts Way. Within the area of impact upstream of the bridge both the pre- and post-construction PM
	situated with flood impacts essentially limited to agricultural use areas and the eastern bridge approach road. 
	The existing eastern approach road on the right floodplain is overtopped for flood events equal to or in excess of a 10% AEP magnitude. Modelled velocities over the road are upwards of 3 m/s for events in excess of the 5% AEP. The existing road is therefore highly susceptible to erosional damage during major flood events, with a similar risk of erosional damage expected for the post-works condition. 
	Although there are some significant affluxes being modelled, the rural nature of the bridge location means that potential receptors of the impacts are limited. The properties that are situated within the area of impact are elevated above the flood extent of the PMF event. There is therefore no impact to property resulting from the increased upstream flood levels. In terms of potential impacts to agricultural land, it is the overall flood extent and duration of inundation that are of importance. The steep-si
	Key information relating to the existing bridge and the new bridge (operational phase) is summarised in 
	Key information relating to the existing bridge and the new bridge (operational phase) is summarised in 
	Table 8-1
	Table 8-1

	. 

	Table 8-1 New Barrington Bridge Summary of Key Information 
	  
	  
	  
	  
	  

	Existing 
	Existing 

	Proposed 
	Proposed 



	Bridge Length 
	Bridge Length 
	Bridge Length 
	Bridge Length 

	83 m 
	83 m 

	112 m 
	112 m 


	Bridge Deck Level (m AHD) - Eastern Approach 
	Bridge Deck Level (m AHD) - Eastern Approach 
	Bridge Deck Level (m AHD) - Eastern Approach 

	111.8 
	111.8 

	111.3 
	111.3 


	Soffit Level (m AHD) - Eastern Approach 
	Soffit Level (m AHD) - Eastern Approach 
	Soffit Level (m AHD) - Eastern Approach 

	111.2 
	111.2 

	109.65 
	109.65 


	Depth of Superstructure 
	Depth of Superstructure 
	Depth of Superstructure 

	600 mm 
	600 mm 

	1650 mm 
	1650 mm 


	Number of Piers 
	Number of Piers 
	Number of Piers 

	4 
	4 

	3 
	3 


	Pier Width 
	Pier Width 
	Pier Width 

	0.64 m 
	0.64 m 

	1.8 m 
	1.8 m 


	Number of Spans 
	Number of Spans 
	Number of Spans 

	5 
	5 

	4 
	4 


	2% AEP Flood Level (m AHD)1 
	2% AEP Flood Level (m AHD)1 
	2% AEP Flood Level (m AHD)1 

	108.8 (108.8 - 108.9) 
	108.8 (108.8 - 108.9) 

	108.9 (108.9 - 109.1) 
	108.9 (108.9 - 109.1) 


	1% AEP Flood Level (m AHD)1 
	1% AEP Flood Level (m AHD)1 
	1% AEP Flood Level (m AHD)1 

	109.2 (109.1 - 109.3) 
	109.2 (109.1 - 109.3) 

	109.3 (109.2 - 109.5) 
	109.3 (109.2 - 109.5) 


	0.05% AEP Flood Level (m AHD)1 
	0.05% AEP Flood Level (m AHD)1 
	0.05% AEP Flood Level (m AHD)1 

	111.5 (111.4 - 111.6) 
	111.5 (111.4 - 111.6) 

	111.6 (111.5 - 111.9) 
	111.6 (111.5 - 111.9) 


	2% AEP Velocity (m/s)2 
	2% AEP Velocity (m/s)2 
	2% AEP Velocity (m/s)2 

	2.4 (1.3 - 3.2) 
	2.4 (1.3 - 3.2) 

	2.2 (1.0 - 3.1) 
	2.2 (1.0 - 3.1) 


	1% AEP Velocity (m/s)2 
	1% AEP Velocity (m/s)2 
	1% AEP Velocity (m/s)2 

	2.5 (1.5 - 3.3) 
	2.5 (1.5 - 3.3) 

	2.3 (1.4 - 3.0) 
	2.3 (1.4 - 3.0) 


	0.05% AEP Velocity (m/s)2 
	0.05% AEP Velocity (m/s)2 
	0.05% AEP Velocity (m/s)2 

	2.9 (1.8 - 3.3) 
	2.9 (1.8 - 3.3) 

	2.8 (2.2 - 3.7) 
	2.8 (2.2 - 3.7) 




	1 Average value across channel upstream of bridge (range of minimum and maximum value) 
	2 Average “depth-averaged” value across channel upstream of bridge (range of minimum and maximum value) 
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	1. 
	1. 
	Introduction
	 

	Roads and Maritime Services (Roads and Maritime) propose to construct a new bridge over the Barrington River on Thunderbolts Way (the proposal). The proposal site is located about 500 m west of Barrington in the Hunter Region of New South Wales (NSW).  
	The proposal would include construction of a new bridge and about 500 m of approach roadworks east and west of Barrington River to improve road safety. The proposal is expected to commence in December 2018 and take about 12 months to complete, weather permitting. The proposal has a capital investment value of about $18 million, and would be funded by the NSW Government under the Bridges for the Bush initiative. 
	The proposal would be carried out adjacent to the existing Barrington Bridge, which is a five span standard Allan truss bridge. The existing bridge would be closed to traffic following completion of the new bridge. It is proposed to remove the existing bridge once the new bridge is operational.  
	Construction of the new bridge and removal of the existing bridge are independent of each other as the new bridge can be constructed and operated without the need to remove the existing bridge. The two proposals are therefore being separately assessed. This also allows completion of the new bridge without delay because the separate proposal to remove the existing bridge requires more detailed consideration of potential impacts on the threatened Southern Myotis (Myotis macropus). The new bridge would also in
	The activities are therefore being assessed separately under the Environmental Planning and Assessment Act 1979 (EP&A Act) as they are independent of and are not reliant on each other. Separate impact assessment of the proposal to remove the existing bridge is required before a decision is made about whether or not that proposal may proceed. 
	GHD Pty Ltd (GHD) was commissioned by Roads and Maritime Services (Roads and Maritime) to complete a Contamination Site Assessment (CSA) for the proposal. The area investigated as part of this CSA is presented in Figure 1 and Figure 2 in 
	GHD Pty Ltd (GHD) was commissioned by Roads and Maritime Services (Roads and Maritime) to complete a Contamination Site Assessment (CSA) for the proposal. The area investigated as part of this CSA is presented in Figure 1 and Figure 2 in 
	Appendix A
	Appendix A

	. This CSA follows on from the Preliminary Site Investigation (PSI) undertaken by GHD in October 2016 (Barrington Bridge Replacement Project - Preliminary Site Investigation. October 2016). 

	1.1 Objectives 
	The objectives of the CSA were to: 
	 Identify the potential for contamination to be present (historical and current) associated with the area proposed for the construction of the new bridge and approaches and the existing bridge structure and approaches and Areas of Environmental Concern (AEC) along the proposed route (as presented in GHD 2016 PSI and summarised in Section 4). 
	 Identify the potential for contamination to be present (historical and current) associated with the area proposed for the construction of the new bridge and approaches and the existing bridge structure and approaches and Areas of Environmental Concern (AEC) along the proposed route (as presented in GHD 2016 PSI and summarised in Section 4). 
	 Identify the potential for contamination to be present (historical and current) associated with the area proposed for the construction of the new bridge and approaches and the existing bridge structure and approaches and Areas of Environmental Concern (AEC) along the proposed route (as presented in GHD 2016 PSI and summarised in Section 4). 

	 Investigate the potential for soil contamination associated with identified AECs at both the new bridge alignment and the old bridge site and the potential risk to human health and/or the environment. 
	 Investigate the potential for soil contamination associated with identified AECs at both the new bridge alignment and the old bridge site and the potential risk to human health and/or the environment. 

	 Provide recommendations as to the requirement for further investigations, remediation or management of any contamination issues identified. 
	 Provide recommendations as to the requirement for further investigations, remediation or management of any contamination issues identified. 


	1.2 Scope of work 
	The scope of works included the following: 
	 Review and summarise information from GHD 2016 PSI. 
	 Review and summarise information from GHD 2016 PSI. 
	 Review and summarise information from GHD 2016 PSI. 

	 Preparation of a site specific Health, Safety and Environmental Plan (HSEP) as part of the concurrent geotechnical investigation. 
	 Preparation of a site specific Health, Safety and Environmental Plan (HSEP) as part of the concurrent geotechnical investigation. 

	 Completion of Dial Before You Dig (DBYD) searches and an on-site underground service location to identify the location of services entering and within the site as part of the concurrent geotechnical investigation. 
	 Completion of Dial Before You Dig (DBYD) searches and an on-site underground service location to identify the location of services entering and within the site as part of the concurrent geotechnical investigation. 

	 Collection of soil samples from various depths from the following locations: 
	 Collection of soil samples from various depths from the following locations: 

	– Five boreholes and 15 test pits from the new bridge approaches to target areas of potential contamination. 
	– Five boreholes and 15 test pits from the new bridge approaches to target areas of potential contamination. 

	– Eight hand augered boreholes around the piers, drip lines and drainage channels of the existing Barrington Bridge. 
	– Eight hand augered boreholes around the piers, drip lines and drainage channels of the existing Barrington Bridge. 

	 Analysis of selected soil samples from depths between 0.0 m up to 0.5 m below ground level (bgl) for heavy metals, total recoverable hydrocarbons (TRH), benzene, toluene, ethylbenzene, xylene and naphthalene (BTEXN), polycyclic aromatic hydrocarbons (PAHs) and organochlorine pesticides (OCPs). 
	 Analysis of selected soil samples from depths between 0.0 m up to 0.5 m below ground level (bgl) for heavy metals, total recoverable hydrocarbons (TRH), benzene, toluene, ethylbenzene, xylene and naphthalene (BTEXN), polycyclic aromatic hydrocarbons (PAHs) and organochlorine pesticides (OCPs). 

	 Preparation of this report with reference to the Guidelines for Consultants Reporting on Contaminated Sites (NSW OEH, 2011) detailing the results of the CSA, discussions and conclusions with respect to the requirement for further investigation or remediation/ management (if required).  
	 Preparation of this report with reference to the Guidelines for Consultants Reporting on Contaminated Sites (NSW OEH, 2011) detailing the results of the CSA, discussions and conclusions with respect to the requirement for further investigation or remediation/ management (if required).  


	1.3 Limitations 
	The assessment was limited to the scope described in Section 
	The assessment was limited to the scope described in Section 
	1.2
	1.2

	 and the limitations outlined in Section 
	12
	12

	. The works were restricted to soil sampling in conjunction with the geotechnical investigation. The site investigations did not include investigation of groundwater. The assessment was limited to investigation of the potential for contamination of land and did not include any assessment of chemicals or building materials on site. 

	The investigation is not strictly in accordance with the NSW EPA Sampling Design Guidelines (1995) as the new Barrington Bridge approaches are linear in nature and the locations were targeted to areas of proposed disturbance and potential exposure. The investigation was considered appropriate for an assessment of contamination conditions within the site. 
	2. 
	2. 
	Sit
	e 
	description and environmental 
	setting
	 

	2.1 Site identification 
	A summary of the site identification details are provided in 
	A summary of the site identification details are provided in 
	Table 2-1
	Table 2-1

	. The site location is shown on Figure 1 and Figure 2 in 
	Appendix A
	Appendix A

	. 

	Table 2-1 Site identification summary 
	Table
	TBody
	TR
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	Span
	Information 

	TD
	Span
	Details 


	TR
	Span
	TD
	Span
	Street Address 

	TD
	Span
	Thunderbolts Way, Barrington, NSW 


	TR
	Span
	TD
	Span
	Lot and DP number 

	TD
	Span
	Existing bridge and approaches are located within designated road reserve. New bridge approaches will impact on Lot 3 DP 286177 and Lot 782 DP 859185.  


	TR
	Span
	TD
	Span
	Site Area 

	TD
	Span
	For the purposes of this assessment, the study area is defined as an 80 m wide corridor, centred on the existing bridge and extending 300 m to the east and west.  


	TR
	Span
	TD
	Span
	Local Government Area (LGA) 

	TD
	Span
	MidCoast Council 


	TR
	Span
	TD
	Span
	Land Use Zoning 

	TD
	Span
	Under the Gloucester Local Environmental Plan 2010 (LEP), the Barrington Bridge and road alignment is zoned RU1 Primary Production. The adjoining camping ground (Barrington Reserve) is zoned RE1 Public Recreation. 


	TR
	Span
	TD
	Span
	Current Land Use 

	TD
	Span
	Agricultural land use and roadway and corridor. 
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	Span
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	Span
	Proposed Land Use 

	TD
	Span
	Roadway and corridor. 




	2.2 Site description 
	The main site features observed during the investigation are summarised in 
	The main site features observed during the investigation are summarised in 
	Table 2-2
	Table 2-2

	 and are shown in Figure 2, 
	Appendix A
	Appendix A

	 with reference to selected photographs as provided in 
	Appendix B
	Appendix B

	. 

	Table 2-2 Site inspection summary 
	Table
	TBody
	TR
	Span
	TH
	Span
	Items 

	TH
	Span
	Comments 


	TR
	Span
	TD
	Span
	Site conditions 

	TD
	Span
	Site Use:  
	New Bridge and approaches - grassed paddocks used for livestock grazing and cropping. The new approaches to the bridge are from the east and west off existing bitumen sealed roadway. 
	Existing bridge - consists of a timber framed, single lane structure surfaced with bitumen coating over timber. Two sets of piers on each side into steep banks, some on western side set in reinforced rock/retaining walls. Bridge is generally painted white with paint in good condition. Some staining noted to piers and graffiti.  


	TR
	Span
	TD
	Span
	Surrounding land use 

	TD
	Span
	North: Barrington Recreation Reserve is located on the northern side of the western approach to the existing bridge and includes camping sites and stairs to access the Barrington River. Rural land use (cropping) is located on the northern side of the eastern approach to the bridge. 


	TR
	Span
	TD
	Span
	South: Rural land use including livestock grazing and cropping. A river water pump station is located to the south of the eastern approach to the existing bridge. 


	TR
	Span
	TD
	Span
	East and west: Road reserve including eastern and western bridge approaches and rural land use (grazing and cropping) including a rural residence located approximately 200 m to the south west. 




	Table
	TBody
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	Items 

	TH
	Span
	Comments 


	TR
	Span
	TD
	Span
	Ground Surface and Site Drainage 

	TD
	Span
	Surface Cover: The existing bridge and approaches are bitumen covered, observed to be in a fair condition with minimal cracking with no significant staining noted. 
	Proposed new bridge approaches are to be within unsealed ground with grass cover. 


	TR
	Span
	TD
	Span
	Vegetation: The areas surrounding the bridge and eastern and western approaches are cleared to grass/pasture with mature vegetation mostly present along the Barrington River and within the roadside environment and including eucalypt, casuarina and bottlebrush and introduced species such as Privet and Willow. Vegetation was observed to be in a healthy condition with no signs of stress observed.  


	TR
	Span
	TD
	Span
	Site Drainage: Site drainage for the site and surrounding area (including the Barrington River) has been influenced by bridge construction, land clearing and agricultural land use. It is assumed that surface water run off would flow towards the river from the bridge approaches, consistent with the site topography. Surface water on unsealed areas of the site would be expected to infiltrate into the surface soils and drain towards Barrington River. 
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	Potentially Contaminating Activities 

	TD
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	Litter: Minor rubbish (plastic and paper debris) was observed intermittently along the approaching road reserves. 


	TR
	Span
	TD
	Span
	Fill: There was potential for fill materials (most likely cut form local sources) to have been used along river banks, during bridge construction and subsequent upgrades to the bridge approaches. However, significant areas of fill were not observed. 


	TR
	Span
	TD
	Span
	Existing bridge structures:  
	Piers – potential application of timber preservatives and pesticides. Use of lead based paints. 
	Running platform - potential application of timber preservatives and pesticides. Use of lead based paint. Application of tar/bitumen surfacing.  
	Surrounding unsealed surfaces – run off from bridge approaches and from bridge surfaces drip lines with accumulation in surface soils. 


	TR
	Span
	TD
	Span
	Potential Asbestos Containing Material (ACM): No potential ACM was observed during the site inspection however a building was demolished south of the western approach sometime between 1967 and 1979 with the potential for buried building debris.  




	2.3 Environmental setting 
	The following 
	The following 
	Table 2-3
	Table 2-3

	 provides an overview of the environmental setting of the site as summarised from GHD 2016 PSI. 

	Table 2-3 Site identification summary 
	Table
	TBody
	TR
	Span
	TH
	Span
	Information 

	TH
	Span
	Details 


	TR
	Span
	TD
	Span
	Topography 

	TD
	Span
	The site is located at approximately 100 m Australian Height Datum (AHD). The immediate site was observed to be relatively flat with a slight slope down to Barrington River on both the eastern and western approaches. 


	TR
	Span
	TD
	Span
	Geology 

	TD
	Span
	Geology - Reference to the Hastings 1:250,000 scale regional geology map, sheet 56-14 (Department of Trade and Investment, NSW) indicates the proposed bridge site lies at the boundary between the Carboniferous aged Wooten Beds and Quaternary age alluvium. A geological contact between the Wootton beds and the overlying Conger Formation (also of the Carboniferous period) lies somewhere beneath the alluvium (sand, silt, mud and gravel). Rock types associated with the Wooten Beds and Conger Formation typically 




	Table
	TBody
	TR
	Span
	TH
	Span
	Information 

	TH
	Span
	Details 


	TR
	TD
	Span
	TD
	Span
	The site is not known to have a potential for naturally occurring asbestos. 


	TR
	Span
	TD
	Span
	Soils 

	TD
	Span
	The soil landscapes have been inferred from the northern edge of the 1:250,000 Dungog Soil Landscape Sheet (9233) which indicates that the bridge location lies within the ‘Barrington River’ and Berrico landscapes as follows: 
	- Barrington River alluvial landscape (ba) - characterised by flat to gently undulating, narrow to moderately broad floodplains on quaternary alluvium with levees, sand splays, mid channel sand bars and occasional oxbows. 
	- Barrington River alluvial landscape (ba) - characterised by flat to gently undulating, narrow to moderately broad floodplains on quaternary alluvium with levees, sand splays, mid channel sand bars and occasional oxbows. 
	- Barrington River alluvial landscape (ba) - characterised by flat to gently undulating, narrow to moderately broad floodplains on quaternary alluvium with levees, sand splays, mid channel sand bars and occasional oxbows. 

	- Berrico erosional landscape variant (boa) - characterised by undulating hills with slope gradients of less than 10%. 
	- Berrico erosional landscape variant (boa) - characterised by undulating hills with slope gradients of less than 10%. 




	TR
	Span
	TD
	Span
	Acid sulfate soils 

	TD
	Span
	The site is not known to have an occurrence of acid sulfate soils, according to NSW Planning and Environment. 


	TR
	Span
	TD
	Span
	Hydrology 

	TD
	Span
	The site is located in the Manning River Catchment. The bridge crosses the Barrington River which is a major tributary of the Manning River which is joins approximately 30 km downstream. 


	TR
	Span
	TD
	Span
	Hydrogeology 

	TD
	Span
	A review of existing groundwater borehole records using the Department of Primary Industries Office of Water database was completed on the 19 September 2016. The search was conducted to identify registered groundwater boreholes in close proximity to the site and to record information such as groundwater use and standing water level. No registered groundwater bores were located within one kilometre of the site. Based on bore information within the Gloucester area, groundwater is expected to be at depths betw




	3. 
	3. 
	Desktop 
	and historical 
	information
	 

	The following 
	The following 
	Table 3-1
	Table 3-1

	 provides an overview of the desk top and historical review for the site as summarised from GHD 2016 PSI.  

	Table 3-1 Site desk top and historical information 
	Table
	TBody
	TR
	Span
	TH
	Span
	Information 

	TH
	Span
	Details 


	TR
	Span
	TD
	Span
	Bridge construction 

	TD
	Span
	Barrington Bridge is a single lane timber Allan truss bridge, constructed in 1920. It replaced a bridge that was previously located on the site. It is listed on the section 170 NSW State Agency Heritage Register under the Heritage Act 1977. 


	TR
	Span
	TD
	Span
	Aerial photography  

	TD
	Span
	The existing bridge and approaches and the proposed area for redevelopment has remained predominantly unchanged since prior to 1967. Significant changes observed that may affect the proposed bridge relocation would include: 
	 The demolition of a building south of the western approach 
	 The demolition of a building south of the western approach 
	 The demolition of a building south of the western approach 

	 Sealing of the current bridge approaches 
	 Sealing of the current bridge approaches 

	 Development of the water pump station 
	 Development of the water pump station 

	 Ongoing road and bridge maintenance (use of the road reserve/lay by to the north of the western approach). 
	 Ongoing road and bridge maintenance (use of the road reserve/lay by to the north of the western approach). 






	Table
	TBody
	TR
	Span
	TH
	Span
	Information 

	TH
	Span
	Details 


	TR
	Span
	TD
	Span
	Previous investigations 

	TD
	Span
	Roads and Maritime Services – Preliminary Environmental Investigation. Barrington Bridge Replacement. November 2014. 
	The purpose of the investigation was to identify potential environmental constraints and issues for replacing Barrington Bridge and provided consideration of environmental issues for the selection of a preferred alignment. Potential environmental constraints to the proposal were identified as follows: 
	 Socio-economic: 
	 Socio-economic: 
	 Socio-economic: 

	– Barrington Reserve used for recreational purposes and access to the river - potential impacts during construction.  
	– Barrington Reserve used for recreational purposes and access to the river - potential impacts during construction.  

	– Potential for land acquisition. 
	– Potential for land acquisition. 

	 Terrestrial Ecology: 
	 Terrestrial Ecology: 

	– Potential hollow-bearing trees on the upper bank 
	– Potential hollow-bearing trees on the upper bank 

	– Potential use of the existing timber bridge as a roost site for bats. 
	– Potential use of the existing timber bridge as a roost site for bats. 

	– Potential Koala habitat. 
	– Potential Koala habitat. 

	– Floodplain forest vegetation consistent with River-flat Eucalypt Forest EEC. 
	– Floodplain forest vegetation consistent with River-flat Eucalypt Forest EEC. 

	– Roadside vegetation.  
	– Roadside vegetation.  

	 Aquatic Ecology 
	 Aquatic Ecology 

	– Potential movement through bridge study area by local fish populations and Platypus. 
	– Potential movement through bridge study area by local fish populations and Platypus. 

	– Potential impacts on aquatic habitat availability and quality.  
	– Potential impacts on aquatic habitat availability and quality.  

	 Soils and Water Quality 
	 Soils and Water Quality 

	– Potential for erosion of disturbed areas and conveyance of sediment-laden runoff into the river, affecting water quality. 
	– Potential for erosion of disturbed areas and conveyance of sediment-laden runoff into the river, affecting water quality. 

	– It was recommended that these constraints were investigated further as part of any future Environmental Assessment to assist with the development of the preferred bridge alignment. 
	– It was recommended that these constraints were investigated further as part of any future Environmental Assessment to assist with the development of the preferred bridge alignment. 
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	TBody
	TR
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	Span
	Information 

	TH
	Span
	Details 


	TR
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	TD
	Span
	Regulatory information 

	TD
	Span
	Council information 
	The site is located in the local government area of MidCoast Council as proclaimed in May 2016. In accordance with the Gloucester LEP 2010, the site is zoned as RU1 Primary Production. The adjoining camping ground (Barrington Recreation Reserve) is zoned RE1 Public Recreation The site is not identified as ‘environmentally sensitive land’ under the LEP. 
	NSW Environment Protection Authority 
	Contaminated sites register - no contaminated land records were listed for the site or for any sites within a one kilometre radius of the site.  
	List of NSW contaminated sites notified to EPA - the search identified did not identify any listings for any sites within the locality of Barrington.  
	POEO licence register - a search of the register did not identify any POEO registered premises within a one kilometre radius of the site. 


	TR
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	Other information 

	TD
	Span
	Barrington Bridge is listed as a local heritage item under the Gloucester LEP.  
	The site is not within a mine subsidence district declared under the Mine Subsidence Compensation Act 1961. 




	4. 
	4. 
	Preliminary conceptual site model
	 

	A conceptual site model (CSM) is a representation of site-related information regarding contamination sources, receptors and exposure pathways between those sources and receptors. The development of a CSM is an essential part of all site assessments and provides the framework for identifying contamination sources and how potential receptors may be exposed to contamination. 
	Based on the information collected as part of this investigation, the following preliminary CSM has been developed for the site. 
	4.1 Sources 
	The potential sources of contamination identified during the site inspection include: 
	Proposed area for bridge construction 
	 Historical use of the area of the proposed new bridge and road realignment for agricultural purposes with potential use of pesticides – heavy metals, pesticides. 
	 Historical use of the area of the proposed new bridge and road realignment for agricultural purposes with potential use of pesticides – heavy metals, pesticides. 
	 Historical use of the area of the proposed new bridge and road realignment for agricultural purposes with potential use of pesticides – heavy metals, pesticides. 

	 Fill material potentially used along existing road approaches and river banks (likely cut from local sources) – heavy metals, pesticides. 
	 Fill material potentially used along existing road approaches and river banks (likely cut from local sources) – heavy metals, pesticides. 

	 Demolition of structures originally present to the south of the existing western approach – heavy metals, asbestos.  
	 Demolition of structures originally present to the south of the existing western approach – heavy metals, asbestos.  


	Existing bridge and approaches 
	 Current bridge structures and coatings especially around piers and drip lines to include potential for use of lead paint, asbestos materials, pesticides, timber treatment chemicals – heavy metals, organochlorine and organophosphate pesticides, hydrocarbons (creosote). 
	 Current bridge structures and coatings especially around piers and drip lines to include potential for use of lead paint, asbestos materials, pesticides, timber treatment chemicals – heavy metals, organochlorine and organophosphate pesticides, hydrocarbons (creosote). 
	 Current bridge structures and coatings especially around piers and drip lines to include potential for use of lead paint, asbestos materials, pesticides, timber treatment chemicals – heavy metals, organochlorine and organophosphate pesticides, hydrocarbons (creosote). 

	 Long term use of the site as a road corridor to include the existing bridge running platform and approaches with accumulation of residues from bitumen coatings, fuel and oil spills - hydrocarbons, heavy metals.  
	 Long term use of the site as a road corridor to include the existing bridge running platform and approaches with accumulation of residues from bitumen coatings, fuel and oil spills - hydrocarbons, heavy metals.  

	 Fill material potentially used in original site levelling and subsequent maintenance on bridge and approaches. Likely cut from local sources. 
	 Fill material potentially used in original site levelling and subsequent maintenance on bridge and approaches. Likely cut from local sources. 


	4.2 Pathways 
	The primary pathways by which current and future receptors could be exposed to the potential sources of contamination are considered to be: 
	 Direct contact (including ingestion) with potentially contaminated soil. 
	 Direct contact (including ingestion) with potentially contaminated soil. 
	 Direct contact (including ingestion) with potentially contaminated soil. 

	 Inhalation of potential contaminants in soil, if disturbed. 
	 Inhalation of potential contaminants in soil, if disturbed. 

	 Migration of potential contaminants from soils to surface waters of Barrington River. 
	 Migration of potential contaminants from soils to surface waters of Barrington River. 

	 Vertical and horizontal migration of potential contaminants within the groundwater. 
	 Vertical and horizontal migration of potential contaminants within the groundwater. 


	4.3 Receptors 
	When evaluating potential adverse health/environmental effects from exposure to a contaminated site, all potentially exposed populations should be considered.  
	 
	Human Health Receptors 
	For the site, the key human health receptors of interest are considered to include: 
	 Workers within the site area during the proposed upgrade works.  
	 Workers within the site area during the proposed upgrade works.  
	 Workers within the site area during the proposed upgrade works.  

	 Visitors to the site (e.g. local residents, recreational users). 
	 Visitors to the site (e.g. local residents, recreational users). 

	 Local users of surface water or groundwater (domestic, irrigation, recreational etc.). 
	 Local users of surface water or groundwater (domestic, irrigation, recreational etc.). 


	Environmental Receptors 
	 Flora and fauna within the site and surrounding land (including Barrington River and surrounding agricultural and bush land). 
	 Flora and fauna within the site and surrounding land (including Barrington River and surrounding agricultural and bush land). 
	 Flora and fauna within the site and surrounding land (including Barrington River and surrounding agricultural and bush land). 

	 The Barrington River.  
	 The Barrington River.  

	 Groundwater beneath the site. 
	 Groundwater beneath the site. 


	5. 
	5. 
	Sampling and analysis methodology
	 

	The sampling and analytical program is presented in Table 5-1. Sample locations for the new bridge and approaches were selected from proposed geotechnical locations to target areas of potential contamination across the site. Sampling locations for the existing bridge were targeted to piers, drip lines and surface water drainage. Sampling locations are shown in Figures 01 and Figures 01A to 01D in 
	The sampling and analytical program is presented in Table 5-1. Sample locations for the new bridge and approaches were selected from proposed geotechnical locations to target areas of potential contamination across the site. Sampling locations for the existing bridge were targeted to piers, drip lines and surface water drainage. Sampling locations are shown in Figures 01 and Figures 01A to 01D in 
	Appendix A
	Appendix A

	. 

	The investigation was completed in general accordance with the NSW EPA Sampling Design Guidelines (1995) as follows:  
	 The site for the new bridge and approaches is linear in nature and sampling locations were targeted to areas of proposed disturbance and potential exposure. The area of the proposed bridge construction and including the approaches is approximately 0.9 – 1.0 ha (excluding the Barrington River), and Table A of the sampling design guidelines recommends a minimum of 20 - 21 locations. GHD completed sampling from 20 locations. 
	 The site for the new bridge and approaches is linear in nature and sampling locations were targeted to areas of proposed disturbance and potential exposure. The area of the proposed bridge construction and including the approaches is approximately 0.9 – 1.0 ha (excluding the Barrington River), and Table A of the sampling design guidelines recommends a minimum of 20 - 21 locations. GHD completed sampling from 20 locations. 
	 The site for the new bridge and approaches is linear in nature and sampling locations were targeted to areas of proposed disturbance and potential exposure. The area of the proposed bridge construction and including the approaches is approximately 0.9 – 1.0 ha (excluding the Barrington River), and Table A of the sampling design guidelines recommends a minimum of 20 - 21 locations. GHD completed sampling from 20 locations. 

	 The sampling and analysis for the existing bridge was targeted to the piers or drip lines on either side. The area investigated is approximately 350 m2 (excluding the Barrington River), and Table A of the sampling design guidelines recommends a minimum of five location for sites less than 0.5 ha. GHD completed sampling from eight locations. 
	 The sampling and analysis for the existing bridge was targeted to the piers or drip lines on either side. The area investigated is approximately 350 m2 (excluding the Barrington River), and Table A of the sampling design guidelines recommends a minimum of five location for sites less than 0.5 ha. GHD completed sampling from eight locations. 


	GHD consider that sampling /analysis program provided adequate information regarding the presence of contamination so appropriate management strategies can be developed to mitigate identified risks and also address the recommendations of NSW EPA 1995. The investigation was considered appropriate for an assessment of contamination conditions within the site. 
	Table 5-1 Sampling and analytical program 
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	Analytical Parameters 
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	Number of Analyses 
	(including QC2) 
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	New bridge and approaches 
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	Western approaches 
	BH1 – 22m back from western abutment (piezometer) 
	BH2 – western abutment 
	BH3 – western pier 
	TP1 and TP2 – area of cut 
	TP3 and TP4 – area of fill 
	TP5 and TP6 – road pavement 
	TP7 – pavement and shallow embankment 
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	Heavy metals1/ TRH/ BTEXN/PAHs 
	OCPs 3 
	Asbestos in Soil (presence/absence) 
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	Eastern approaches 
	BH6 – eastern abutment 
	BH7 – 30m back from eastern abutment (piezometer) 
	TP8 to TP11 – area of fill 
	TP12 to TP15 – pavement and shallow embankment 
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	OCPs 3 
	Asbestos in Soil (presence/absence) 
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	1. Metals included As, Cd, Cr, Cu, Hg, Pb, Ni and Zn. 
	2. Quality control sampled at a rate of 1 in 10 samples. 
	3 As OPPs rapidly degrade/breakdown in the surface soils, GHD did not include OPPs in the analytical suite. 
	BTEX – Benzene, Toluene, Ethyl benzene and Xylene TRH – Total Recoverable Hydrocarbons. 
	PAH – Polycyclic Aromatic Hydrocarbons   OCP – Organochlorine Pesticides. 
	PCB – Polychlorinated biphenyls 
	5.1 Sampling methodology 
	All fieldwork was performed by trained and experienced GHD professional personnel, in accordance with the company’s written Standard Field Operating Procedures (SFOPs). All sampling was conducted using carefully documented and supervised quality assurance procedures. The SFOP describes field activities including: 
	 Implemented decontamination procedures 
	 Implemented decontamination procedures 
	 Implemented decontamination procedures 

	 Sample identification procedures 
	 Sample identification procedures 

	 Information requirements for soil bore logs 
	 Information requirements for soil bore logs 

	 Chain of custody information requirements 
	 Chain of custody information requirements 

	 Sample duplicate frequency 
	 Sample duplicate frequency 

	 Field equipment calibration requirements 
	 Field equipment calibration requirements 


	Soil sampling for the new bridge and approaches was undertaken by a Geotechnical Engineer from GHD between 16 November 2016 and 2 December 2016 from the following locations: 
	 Fifteen test pits (TP01 to TP15). 
	 Fifteen test pits (TP01 to TP15). 
	 Fifteen test pits (TP01 to TP15). 

	 Five boreholes (BH01 to BH03, BH06 and BH07). BH04 and BH05 were excluded as they were completed as over water boreholes. 
	 Five boreholes (BH01 to BH03, BH06 and BH07). BH04 and BH05 were excluded as they were completed as over water boreholes. 


	Soil sampling for the existing bridge (HA1 to HA8) was undertaken by a Graduate Environmental Scientist from GHD on 10 May 2017.  
	Soil samples were taken from surface materials and at various depths throughout the soil profile, specifically targeting areas of potential contamination with between two and five samples collected from each location. Samples were collected directly from the auger flights (boreholes and hand augers) or excavator bucket (test pit) using dedicated disposable gloves to limit cross contamination between sampling points. Sampling equipment was decontaminated with Decon™ and tap water between locations (as requir
	Soils penetrated during the investigations were described in accordance with the Unified Soil Classification system, with features such as discolouration, staining, odours and other indications of contamination being noted. This information was recorded on the test pit and borehole logs completed for each of the sampling locations, as presented in 
	Soils penetrated during the investigations were described in accordance with the Unified Soil Classification system, with features such as discolouration, staining, odours and other indications of contamination being noted. This information was recorded on the test pit and borehole logs completed for each of the sampling locations, as presented in 
	Appendix C
	Appendix C

	. 

	Collected soil samples were immediately transferred to laboratory supplied glass sample jars with Teflon lined lids. All sample containers were clearly labelled with a sample number, sample location, sample depth, and sample date. The sample containers were then transferred to a chilled esky for sample preservation prior to and during shipment to the testing laboratory. A chain-of-custody form was completed and forwarded with the samples to the testing laboratory. 
	5.2 Field quality control 
	Field quality control procedures used during the project comprised: 
	Blind duplicates: These are prepared in the field by duplicating the original sample and placing two equivalent portions into two separate containers. The blind intra-laboratory duplicate sample is sent anonymously to the project laboratory. The duplicate samples were analysed for the identical set of parameters requested for the corresponding original sample. For the blind duplicate sample pairs, relative percentage differences (RPDs) were calculated. Blind duplicates provide an indication of the analytica
	Rinsate blanks were not collected during the field investigations as it was considered that the potential for significant contamination on site were low and that field sampling techniques did not require decontamination. Samples were collected directly from the auger or excavator bucket using dedicated disposable gloves to limit cross contamination. 
	No trip spikes or blanks were used during the field works as volatile hydrocarbons were not considered a main contaminant of concern for this site. 
	5.3 Laboratory analysis of samples 
	GHD subcontracted laboratory analytical services to ALS, which is National Association of Testing Authorities (NATA) registered for the testing program. The laboratory-testing program comprised analysis of samples in accordance with the analytical schedule summarised in 
	GHD subcontracted laboratory analytical services to ALS, which is National Association of Testing Authorities (NATA) registered for the testing program. The laboratory-testing program comprised analysis of samples in accordance with the analytical schedule summarised in 
	Table 5-1
	Table 5-1

	. 

	The results of the sample analysis are presented in Table A in Appendix D and copies of the laboratory certificates are presented in 
	The results of the sample analysis are presented in Table A in Appendix D and copies of the laboratory certificates are presented in 
	Appendix E
	Appendix E

	. 

	6. 
	6. 
	Basis for contamination assessment
	 

	All investigations and assessment were undertaken with reference to relevant guidelines including: 
	 Australian and New Zealand Guidelines for the Assessment and Management of Contaminated Sites (ANZECC/NHMRC, 1992). 
	 Australian and New Zealand Guidelines for the Assessment and Management of Contaminated Sites (ANZECC/NHMRC, 1992). 
	 Australian and New Zealand Guidelines for the Assessment and Management of Contaminated Sites (ANZECC/NHMRC, 1992). 

	 National Environment Protection Measure (Assessment of Site Contamination) (NEPM, 1999) as amended in May 2103. 
	 National Environment Protection Measure (Assessment of Site Contamination) (NEPM, 1999) as amended in May 2103. 

	 Contaminated Sites: Sampling Design Guidelines (EPA, 1995). 
	 Contaminated Sites: Sampling Design Guidelines (EPA, 1995). 

	 Guidelines for Consultants Reporting on Contaminated Sites (OEH, 2011). 
	 Guidelines for Consultants Reporting on Contaminated Sites (OEH, 2011). 

	 Guidelines for the NSW Site Auditor Scheme (2nd Edition) (DEC, 2006). 
	 Guidelines for the NSW Site Auditor Scheme (2nd Edition) (DEC, 2006). 

	 Contaminated Sites: Guidelines on the Duty to Report Contamination under the Contaminated Land Management Act 1997, (DECC, 2009). 
	 Contaminated Sites: Guidelines on the Duty to Report Contamination under the Contaminated Land Management Act 1997, (DECC, 2009). 


	6.1 Assessment criteria 
	The National Environment Protection Measure (NEPM) 1999 (as amended in May 2013) includes a range of health investigation levels and health screening levels and ecological investigation levels and screening levels for a range of contaminants and for a range of land use and exposure scenarios. 
	Investigation and screening levels are not clean up or response levels or desirable soil quality criteria. They are intended for assessing existing contamination and to trigger consideration of an appropriate site specific risk based approach or appropriate risk management options when they are exceeded.  
	Health assessment criteria 
	Health investigation levels (HILs) have been developed for a broad range of metals and organic substances and are applicable for assessing human health risk via all relevant pathways of exposure. HILs are generic to all soil types and generally apply to a depth of 3 m below the surface.  
	Health screening levels (HSLs) have been developed for selected petroleum compounds and are applicable for assessing human health risk via the inhalation and direct contact pathways. HSLs depend on specific soil properties, land use scenarios and characteristics of building structures and apply from the surface to depths of >4 m below surface.  
	Management limits are applicable to petroleum hydrocarbons only as a screening level following evaluation of human health and ecological risk and risks to groundwater. 
	Ecological assessment criteria 
	Ecological investigation levels (EILs) have been developed for selected metals and organic substances and are applicable for assessing risk to terrestrial ecosystems. EILs depend on specific soil physicochemical properties (including pH, cation exchange capacity (CEC) and clay content) and land use scenarios and generally apply to the top 2 m of soil.  
	Ecological screening levels (ESLs) have been developed for selected petroleum hydrocarbons and total petroleum hydrocarbon fractions and are applicable for assessing risk to terrestrial ecosystems. ESLs broadly apply to coarse and fine grained soils and various land use scenarios and generally to the top 2 m of soil. 
	6.2 Selection of appropriate assessment criteria 
	The selection of health and ecological assessment criteria has been based on the following site specific characteristics: 
	 The site comprises majority road corridor including road verges and open space land use. Based on this data will be compared with criteria applicable to both commercial/industrial land use and open space/recreational land use. 
	 The site comprises majority road corridor including road verges and open space land use. Based on this data will be compared with criteria applicable to both commercial/industrial land use and open space/recreational land use. 
	 The site comprises majority road corridor including road verges and open space land use. Based on this data will be compared with criteria applicable to both commercial/industrial land use and open space/recreational land use. 

	 There is a potential for direct contact within contaminated soils. 
	 There is a potential for direct contact within contaminated soils. 

	 There is a potential for impact to sensitive environmental receptors. 
	 There is a potential for impact to sensitive environmental receptors. 

	 Subsurface materials generally consisted of sandy clay topsoils, gravelly fill (generally under road seal) and sandy clay/clayey sand alluvium. Given that the majority of near surface materials were heterogeneous mixtures, the more conservative sand and/or coarse fraction criteria for HSLs and ESLs was selected for the purposes of this assessment. 
	 Subsurface materials generally consisted of sandy clay topsoils, gravelly fill (generally under road seal) and sandy clay/clayey sand alluvium. Given that the majority of near surface materials were heterogeneous mixtures, the more conservative sand and/or coarse fraction criteria for HSLs and ESLs was selected for the purposes of this assessment. 

	 There is no risk of vapour intrusion into buildings.  
	 There is no risk of vapour intrusion into buildings.  


	The site specific characteristics have been considered in selecting appropriate assessment criteria, which are sourced from Schedule B1 of the NEPM and include the following: 
	 Health Investigation Level C (recreational) and D (commercial/industrial). 
	 Health Investigation Level C (recreational) and D (commercial/industrial). 
	 Health Investigation Level C (recreational) and D (commercial/industrial). 

	 Management Limits for TRH fractions in soil – Residential, parkland and public open space and commercial industrial land use (coarse soils). 
	 Management Limits for TRH fractions in soil – Residential, parkland and public open space and commercial industrial land use (coarse soils). 

	 Ecological Investigation Levels for urban residential and public open spaces and commercial/industrial land use with the following assumptions: 
	 Ecological Investigation Levels for urban residential and public open spaces and commercial/industrial land use with the following assumptions: 

	– Sandy, gravelly clay fill is assumed to have a high CEC and a CEC of 10 cmolc/kg for fill material and natural clays has been assumed for the selection of copper, nickel and zinc criteria.  
	– Sandy, gravelly clay fill is assumed to have a high CEC and a CEC of 10 cmolc/kg for fill material and natural clays has been assumed for the selection of copper, nickel and zinc criteria.  

	– Soils across are assumed to be slightly acidic to circum-neutral. Based on this assumption, a pH range of 6.0 has been selected for zinc and copper criteria. 
	– Soils across are assumed to be slightly acidic to circum-neutral. Based on this assumption, a pH range of 6.0 has been selected for zinc and copper criteria. 

	– A clay content of ≥10% has been assumed for BOTH fill materials and natural materials for selection of the Cr III criterion. The Cr III criteria are not CEC or pH dependent. 
	– A clay content of ≥10% has been assumed for BOTH fill materials and natural materials for selection of the Cr III criterion. The Cr III criteria are not CEC or pH dependent. 

	– EILs derived from the original NEPM 1999 have been used for heavy metal criteria not addressed in the NEPM 2013 including cadmium and mercury. 
	– EILs derived from the original NEPM 1999 have been used for heavy metal criteria not addressed in the NEPM 2013 including cadmium and mercury. 

	 Ecological Screening Levels for urban residential and public open spaces and commercial/industrial land use (coarse fractions). 
	 Ecological Screening Levels for urban residential and public open spaces and commercial/industrial land use (coarse fractions). 


	The assessment criteria are detailed in Tables A in 
	The assessment criteria are detailed in Tables A in 
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	7. 
	7. 
	Quality assurance/quality control plan
	 

	7.1 Field quality assurance/quality control (QA/QC) 
	7.1.1 Field quality assurance 
	All fieldwork was conducted in general accordance with the GHD SFOP as summarised in Section 
	All fieldwork was conducted in general accordance with the GHD SFOP as summarised in Section 
	5.1
	5.1

	. 

	7.1.2 Field quality control 
	All field QA/QC was conducted in general accordance with the GHD SFOP as summarised in Section 
	All field QA/QC was conducted in general accordance with the GHD SFOP as summarised in Section 
	5.2
	5.2

	. 

	7.2 Laboratory quality assurance/quality control 
	7.2.1 Laboratory quality assurance 
	The analytical laboratory undertook the analyses utilising their own internal procedures and test methods (for which they are NATA accredited) and in accordance with their own quality assurance system which forms part of their NATA accreditation. 
	7.2.2 Laboratory quality control 
	Laboratory quality control procedures used during the project and reported comprised: 
	 Laboratory Duplicate Samples: Analysis of duplicate sub-samples from one sample submitted for analytical testing and analysis of the samples in the one batch. A laboratory duplicate provides data on the analytical precision (repeatability) of an analytical batch. 
	 Laboratory Duplicate Samples: Analysis of duplicate sub-samples from one sample submitted for analytical testing and analysis of the samples in the one batch. A laboratory duplicate provides data on the analytical precision (repeatability) of an analytical batch. 
	 Laboratory Duplicate Samples: Analysis of duplicate sub-samples from one sample submitted for analytical testing and analysis of the samples in the one batch. A laboratory duplicate provides data on the analytical precision (repeatability) of an analytical batch. 

	 Spiked Samples: A sample is spiked by adding an aliquot of known concentration of the target analyte(s) to the sample matrix prior to sample extraction and analysis. A spike documents the effect of the sample matrix on the extraction and analytical techniques. 
	 Spiked Samples: A sample is spiked by adding an aliquot of known concentration of the target analyte(s) to the sample matrix prior to sample extraction and analysis. A spike documents the effect of the sample matrix on the extraction and analytical techniques. 

	 Laboratory Blank: Usually an organic or aqueous solution that is as free of analyte as possible and contains all the reagents in the same volume as used in the processing of the samples. The reagent blank must be carried through the complete sample preparation procedure and contains the same reagent concentrations in the final solution as in the sample solution used for analysis. The reagent blank is used to correct for possible contamination resulting from the preparation or processing of the sample. 
	 Laboratory Blank: Usually an organic or aqueous solution that is as free of analyte as possible and contains all the reagents in the same volume as used in the processing of the samples. The reagent blank must be carried through the complete sample preparation procedure and contains the same reagent concentrations in the final solution as in the sample solution used for analysis. The reagent blank is used to correct for possible contamination resulting from the preparation or processing of the sample. 

	 Other internal laboratory quality control procedures, as required for NATA registration, are performed and are not reported by the laboratories. These procedures and results can be provided on request. 
	 Other internal laboratory quality control procedures, as required for NATA registration, are performed and are not reported by the laboratories. These procedures and results can be provided on request. 


	7.3 Quality assurance/Quality control results 
	7.3.1 Field QA/QC 
	Three intra-laboratory soil samples were sent to the primary laboratory for analysis for heavy metals, TRH, BTEXN, PAHs and OCPs as follows:  
	 QA01 / TP15_0.4-0.5 
	 QA01 / TP15_0.4-0.5 
	 QA01 / TP15_0.4-0.5 

	 QA02 / TP11_0.3-0.4 
	 QA02 / TP11_0.3-0.4 

	 QA1 / HA3_0.0-0.2 
	 QA1 / HA3_0.0-0.2 


	RPDs were calculated for the duplicated samples as part of the QA/QC program, and are presented in Table A and B in 
	RPDs were calculated for the duplicated samples as part of the QA/QC program, and are presented in Table A and B in 
	Appendix D
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	. 

	No RPD’s were found to exceed 50%.  
	Based on a review of the field QA/QC data, it is considered that the analytical results are reasonably representative of conditions at the time of the investigation. 
	7.3.2 Laboratory QA/QC 
	The NATA certified laboratory results sheets, as presented in Appendix E refer to a quality control program comprising the analysis of spikes, method blanks and duplicate samples. The results reported indicate that the laboratory was achieving levels of performance within their recommended control limits during the period when the samples from this program were analysed as summarised below: 
	 Laboratory batch ES1628327 – no outliers occurred with method blanks, laboratory controls, laboratory duplicates, matrix spikes or surrogate recoveries. The following outliers did occur: 
	 Laboratory batch ES1628327 – no outliers occurred with method blanks, laboratory controls, laboratory duplicates, matrix spikes or surrogate recoveries. The following outliers did occur: 
	 Laboratory batch ES1628327 – no outliers occurred with method blanks, laboratory controls, laboratory duplicates, matrix spikes or surrogate recoveries. The following outliers did occur: 

	– Extraction holding times were exceeded for OCPs, PAHs, TRHs and BTEX for samples from BH3, BH06 and BH07 from between 3-12 days. Analysis holding times were exceeded for moisture content, TRHs and BTEX for samples from BH3, BH06 and BH07 from between 4-13 days. These outliers are due to the field works being undertaken over an extended time range with selection of samples for analysis not undertaken until completion of the program. However, all samples were kept in controlled conditions (refrigerated at l
	– Extraction holding times were exceeded for OCPs, PAHs, TRHs and BTEX for samples from BH3, BH06 and BH07 from between 3-12 days. Analysis holding times were exceeded for moisture content, TRHs and BTEX for samples from BH3, BH06 and BH07 from between 4-13 days. These outliers are due to the field works being undertaken over an extended time range with selection of samples for analysis not undertaken until completion of the program. However, all samples were kept in controlled conditions (refrigerated at l

	– The frequency of quality control samples was not in accordance with NEPM 2013 B3 and ALS QC standards for moisture content at a rate of 9.76% with a target rate of 10%. This outlier is not considered to affect the interpretation of the data.  
	– The frequency of quality control samples was not in accordance with NEPM 2013 B3 and ALS QC standards for moisture content at a rate of 9.76% with a target rate of 10%. This outlier is not considered to affect the interpretation of the data.  

	 Laboratory batch ES1711273 – no outliers occurred with method blanks, laboratory controls, laboratory duplicates, matrix spikes, surrogate recoveries, holding times or quality control sample frequency.  
	 Laboratory batch ES1711273 – no outliers occurred with method blanks, laboratory controls, laboratory duplicates, matrix spikes, surrogate recoveries, holding times or quality control sample frequency.  


	Based on a review of the laboratory QA/QC data, it is considered that the analytical results are reasonably representative of conditions at the time of the investigation. 
	8. 
	8. 
	Investigation results
	 

	8.1 Soil profile 
	Description of the soil profile encountered during the investigations is presented in the following sections. 
	Description of the soil profile encountered during the investigations is presented in the following sections. 
	Test pit and borehole logs are presented in 
	Appendix C
	Appendix C

	. 

	Western and eastern approaches 
	Fill materials were predominantly encountered where test holes were located on or adjacent to the existing bridge approaches. This engineering fill was moderately or well compacted material underlying existing pavements with a bitumen seal overlying sandy gravels, clayey gravels and clayey sand soils. No significant inclusions were noted in any fill materials.  
	The maximum depth of fill encountered during the drilling works was 0.6 mbgl.  
	Topsoil materials were encountered in ‘undisturbed’ areas outside of the existing road corridor and road reserve and comprised a variable mixture of sandy clays and clays and were generally observed to be higher in organic materials. 
	Natural materials typically comprised alluvial/residual sandy clays, clayey sands and clays with interbedded sand layers overlying sandstone or siltstone bedrock. 
	Existing bridge 
	Surface materials from the sample locations in the vicinity of the piers of the existing bridge consisted of fill materials comprising mixtures of gravels, sands and silts, mostly with a high organic content (rootlets and leaf litter). Anthropogenic inclusions such as glass (HA1) and black fragments assumed to be bitumen gravels (HA3 and HA7) were also noted. The hand augers were not extended beyond 0.3 mbgl due to refusal on large rocks and concrete (piers). 
	Evidence of contamination 
	No distinct odours or staining were noted at the surface or within subsurface soils. No potential asbestos containing materials were observed. 
	Water ingress 
	Groundwater strikes or ingress was not noted on the geotechnical logs for the borehole or test hole drilling works.  
	8.2 Soil analytical results 
	As detailed in Section 
	As detailed in Section 
	6.1
	6.1

	 above, the health and ecological investigation and screening levels are the concentrations of a contaminant above which trigger a requirement for further appropriate investigation and evaluation and are used to determine the need for further assessment or development of an appropriate management strategy.  

	Soil sample locations are presented in Figures 01A to 01D in 
	Soil sample locations are presented in Figures 01A to 01D in 
	Appendix A
	Appendix A

	. Summaries of the laboratory results are presented in Tables A and B in 
	Appendix D
	Appendix D

	. Detailed laboratory report sheets and COC (Chain of Custody) documents are provided in 
	Appendix E
	Appendix E

	. 

	In documenting these results, comparison has been made to the site assessment criteria as detailed in Section 
	In documenting these results, comparison has been made to the site assessment criteria as detailed in Section 
	6
	6

	. 

	  
	8.2.1 Western approaches (BH1 to BH3, TP1 to TP7) 
	Heavy metals 
	Concentrations of heavy metals were below either the limit of reporting (LOR) or HIL C / HIL D and EILs for all samples analysed. 
	TRH (C10-C40) 
	Concentrations of TRH C10-C40 (F2-F4) were below the LOR or ESLs and management limits for all samples analysed. 
	TRH (C6-C10), BTEXN, PAHs and OCPs 
	Concentrations of TRH (C6-C10), BTEXN, PAHs and OCPs reported concentrations below the LOR in all samples analysed. 
	Asbestos 
	No potential asbestos containing materials were observed during the investigation. No soil samples were selected for asbestos identification in soils. 
	8.2.2 Eastern approaches (BH6, BH7, TP8 to TP11 and TP12 to TP15) 
	Heavy metals 
	Concentrations of heavy metals were below either the LOR or HIL C / HIL D and EILs for all samples analysed. 
	PAHs 
	Concentrations of PAHs were below the LOR or HIL C / HIL D and EILs / ESLs for all samples analysed. 
	TRH, BTEXN and OCPs 
	Concentrations of TRH, BTEXN and OCPs reported concentrations below the LOR in all samples analysed. 
	Asbestos 
	No potential asbestos containing materials were observed during the investigation. No soil samples were selected for asbestos identification in soils. 
	8.2.3 Existing Barrington Bridge (HA1 to HA8) 
	Heavy metals 
	Concentrations of heavy metals were below either the LOR or HIL C / HIL D and EILs for all samples analysed with the exception of the following: 
	 Zinc concentrations in sample HA5_0.0-0.1 (647 mg/kg) were above the EIL for urban residential/public open space (400 mg/kg) and commercial / industrial land use (620 mg/kg).  
	 Zinc concentrations in sample HA5_0.0-0.1 (647 mg/kg) were above the EIL for urban residential/public open space (400 mg/kg) and commercial / industrial land use (620 mg/kg).  
	 Zinc concentrations in sample HA5_0.0-0.1 (647 mg/kg) were above the EIL for urban residential/public open space (400 mg/kg) and commercial / industrial land use (620 mg/kg).  


	PAHs 
	Concentrations of PAHs were below the LOR or HIL C / HIL D and EILs / ESLs for all samples analysed. Concentrations of benzo(a)pyrene in sample HA7_0.0-0.1 (0.7 mg/kg) were equal to the ESLs for urban residential (coarse) soils.  
	TRH, BTEXN and OCPs 
	Concentrations of TRH, BTEXN and OCPs reported concentrations were below the LOR or HSLs/ESLs in all samples analysed. 
	Asbestos 
	No potential asbestos containing materials were observed during the investigation. No asbestos was detected in the soil samples analysed.  
	9. 
	9. 
	Discussion
	 

	9.1 Potential sources of contamination 
	The potential sources of contamination identified during GHD 2016 PSI included: 
	 Historical use of the area of the proposed new bridge and road realignment for agricultural purposes with potential use of pesticides.  
	 Historical use of the area of the proposed new bridge and road realignment for agricultural purposes with potential use of pesticides.  
	 Historical use of the area of the proposed new bridge and road realignment for agricultural purposes with potential use of pesticides.  

	 Fill material potentially used along existing road approaches and river banks (likely cut from local sources). 
	 Fill material potentially used along existing road approaches and river banks (likely cut from local sources). 

	 Demolition of structures originally present to the south of the existing western approach.  
	 Demolition of structures originally present to the south of the existing western approach.  

	 Current bridge structures and coatings. 
	 Current bridge structures and coatings. 

	 Long term use of the site as a road corridor (existing bridge and approaches) with accumulation of residues from bitumen coatings, fuel and oil spills.  
	 Long term use of the site as a road corridor (existing bridge and approaches) with accumulation of residues from bitumen coatings, fuel and oil spills.  

	 Fill material potentially used in original site levelling and subsequent bridge maintenance.  
	 Fill material potentially used in original site levelling and subsequent bridge maintenance.  


	9.2 Investigation results 
	Health assessment criteria 
	The soil sampling program undertaken as part of this CSA reported contaminant concentrations below the adopted health assessment criteria for both recreational and commercial/industrial land use scenarios for all samples analysed. 
	Ecological assessment criteria 
	The soil sampling program undertaken as part of this CSA generally reported contaminant concentrations below the adopted ecological assessment criteria with the exception of zinc.  
	The near surface (0.0-0.1 m) sample from location HA5 indicated concentrations of zinc above the EIL ACLs (urban residential and public open space and commercial / industrial criteria). This sample point was collected from surface fill materials located beneath the existing bridge, on the western bank, near the bridge wall. This area received run off from the bridge above and the elevated results are considered to be related to the presence of residues and/or run off from the existing bridge and roadways wi
	The presence of contaminants above the EILs indicates a potential environmental risk to nearby sensitive receptors from soils disturbed as part of the proposed works. Appropriate soil and sediment control measures should be implemented during construction to minimise the potential impacts to sensitive environments. Consideration should also be given the on- going management of soils after construction to minimise future impacts to sensitive environments, through erosion or sediment migration. 
	9.3 Updated conceptual site model 
	The CSM was updated as detailed in Table 9-1 below, drawing together the historical data and the current investigation data to identify potentially complete source-pathway-receptor linkages for the site. 
	. 
	Table 9-1 Updated CSM 
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	TH
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	Source 

	TH
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	Pathway 

	TH
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	Receptor 

	TH
	Span
	Pathway potentially complete?  


	TR
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	TD
	Span
	Proposed area for new bridge construction and road realignment 


	TR
	Span
	TD
	Span
	Potentially contaminated soils on site 

	TD
	Span
	Direct contact, ingestion and inhalation (asbestos) 

	TD
	Span
	Workers at the site 

	TD
	Span
	Unlikely - given the nature of the surrounding land use (livestock grazing and cropping) is not considered intensive farming practices and that no significantly contaminated soils were identified. 
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	TD
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	Visitors to the site 
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	Off site users (residential / recreational) 


	TR
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	TD
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	Impacts to ecological amenity at the ground surface and in the root zone 

	TD
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	Ecological receptors (flora/fauna) 

	TD
	Span
	Unlikely - given the nature of the surrounding land use to include livestock grazing and hay cropping – not considered intensive farming practices and that no significantly contaminated soils were identified.. 
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	TD
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	Potentially contaminated surface water and groundwater  

	TD
	Span
	Direct contact (including accidental ingestion) 

	TD
	Span
	Recreational users of Barrington River 

	TD
	Span
	Unlikely - given the nature of the surrounding land use to include livestock grazing and hay cropping – not considered intensive farming practices. 
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	TD
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	Groundwater extraction for recreational, irrigation, stock watering or domestic purposes (including drinking water use) 


	TR
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	Lateral migration in surface water and groundwater  

	TD
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	Ecological receptors in potential receiving environments  
	 
	 

	TD
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	Unlikely - given the nature of the surrounding land use to include livestock grazing and hay cropping – not considered intensive farming practices. 
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	Pathway 

	TH
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	Receptor 

	TH
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	Pathway potentially complete?  


	TR
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	TD
	Span
	Existing bridge and approaches 


	TR
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	Potentially contaminated soils (run off from bridge structures, coatings and treatments) 

	TD
	Span
	Direct contact, ingestion and inhalation (asbestos and lead contaminated dusts) 

	TD
	Span
	Workers at the site 

	TD
	Span
	Likely - given the long time period of continued maintenance of the bridge structures and approaches, run off of and accumulation of contaminants in surrounding soils, especially around piers and drip lines, is considered likely. 
	Elevated zinc levels were identified in one location beneath the existing bridge above EILs but well below HILs. This contamination is considered “point source” and the potential for significant contamination is considered to be low. 
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	Visitors to the site 
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	Off-site users (residential / recreational) 
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	Ecological receptors (flora and fauna) 


	TR
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	Potentially contaminated soils (from road corridor with run off from road surfaces)  
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	Direct contact, ingestion  

	TD
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	Workers at the site 
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	Possible - Based on the long term use as a road way, run off and accumulation of vehicle residues in surrounding soils, especially in drainage lines and road verges was considered likely. However, based on the results of the investigations whereby no elevated contaminants were identified in the road corridor or road reserves, the potential for significant contamination in these soils is considered to be low. 
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	Visitors to the site 
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	Off-site users (residential / recreational) 
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	Ecological receptors (flora and fauna) 
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	Potentially contaminated soils (fill material used for bridge construction)  

	TD
	Span
	Direct contact, ingestion 

	TD
	Span
	Workers at the site 

	TD
	Span
	Unlikely - significant volumes of contaminated fill associated with the bridge and approaches were not identified during the investigations. Further, no contamination was detected within the fill materials at the site associated with bridge or road construction. 
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	Contaminated surface water and groundwater 

	TD
	Span
	Direct contact (including accidental ingestion) 

	TD
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	Recreational users of Barrington River 

	TD
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	Possible - as per above, given the possibility for accumulation of contaminants in local soils, there is a potential for run off of surface water and soils to the Barrington River. However, the potential for significant impacts is considered to be low.  
	 
	 
	Unlikely – Based on depth to groundwater and analytical results, vertical migration of contaminants to shallow or perched groundwater is considered unlikely. 
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	Groundwater extraction for recreational, irrigation, stock watering or domestic purposes (including drinking water use) 
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	Lateral migration in surface water and groundwater 
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	Ecological receptors in potential receiving environments 




	10. 
	10. 
	Conclusions and recommendations
	 

	The CSA was required identify potential contamination issues along the proposed route of the upgrade and provide recommendations as to the requirement for further investigations, remediation or management of any contamination issues identified.  
	1.1 Conclusions 
	In accordance with the objectives detailed in Section 
	In accordance with the objectives detailed in Section 
	1.1
	1.1

	, and based on the information contained within this assessment, the following conclusions are made (subject to the limitations outlined in Section 12): 

	 A potential exists for contamination to be present in the following areas of the site: 
	 A potential exists for contamination to be present in the following areas of the site: 
	 A potential exists for contamination to be present in the following areas of the site: 

	– Fill material potentially used along existing road approaches and river banks. 
	– Fill material potentially used along existing road approaches and river banks. 

	– Area where structures were originally present to the south of the western approach. 
	– Area where structures were originally present to the south of the western approach. 

	– Current bridge structures and coatings and drainage lines. 
	– Current bridge structures and coatings and drainage lines. 

	– Road corridors and reserves (existing bridge and approaches) and drainage lines. 
	– Road corridors and reserves (existing bridge and approaches) and drainage lines. 


	Works within these areas of concern that could create a potential exposure risk include any activities that disturb surface soils from the preliminary works, throughout project construction and post construction and may include the following: 
	 Preliminary/early works - service/utility relocations as part of the works. 
	 Preliminary/early works - service/utility relocations as part of the works. 
	 Preliminary/early works - service/utility relocations as part of the works. 

	 Construction works for the project – environmental controls, road ways, verges, retaining walls, drainage systems.  
	 Construction works for the project – environmental controls, road ways, verges, retaining walls, drainage systems.  

	 Post construction – ongoing management of soils including erosion and drainage controls. 
	 Post construction – ongoing management of soils including erosion and drainage controls. 


	Results from the CSA reported contaminant concentrations below the adopted health assessment criteria for both recreational (HIL C) and commercial/industrial land use (HIL D) for all samples analysed. This indicates that soils of the site are unlikely to present a significant health risk to workers during construction and future site users post construction. 
	Zinc concentrations above EILs (Urban residential and public open spaces and commercial/industrial land use) were identified at one location beneath the existing bridge, associated with fill materials adjacent to the bridge retaining wall. Other samples from this area (HA3 and HA4 and HA6 to HA8) also indicated generally higher levels of zinc (>100 mg/kg) when compared to samples from the road reserve and road verges on the eastern and western approaches (BH2 to BH3, BH6 to BH8 and TP1, TP2 and TP4 to TP15)
	The presence of identified contaminants above the EILs indicates a potential environmental risk to nearby sensitive receptors from soils disturbed as part of the proposed works and appropriate soil and sediment control measures should be implemented during construction to minimise the potential impacts.   
	During works it is recommended that appropriate management controls are implemented to minimise exposure to sensitive environments (Barrington River) during construction. Soils excavated during construction should either be placed back in the same location, placed in areas that minimise potential impact (such as under roadways or at depths greater than 0.5 m bgl) or disposed off site. Consideration should also be given the on- going management of soils after construction to minimise future impacts to sensit
	While contaminant concentrations greater than the EILs may indicate some potential environmental impacts, the concentrations are not considered to impede the proposed site works and the environmental risks could be mitigated with development of a Contaminated Soils Management Plan (CSMP) to detail appropriate management controls to minimise the potential for exposure to workers and potential nearby recreational users to contaminants within the site both during and post construction. 
	As no significant human health or environmental risks to construction workers or future site users have been identified, no remediation within the site is proposed at this stage. 
	1.2 Recommendations 
	Based on the desktop review and the results of the current investigations, it is considered that the potential risks from exposure to contaminated soils within the site can be managed during construction works by implementation of the following: 
	 Development of a CSMP to describe excavation, validation and disposal requirements for potentially contaminated materials. The CSMP should include appropriate management controls to minimise the potential for exposure to workers and recreational users within the site during early works, during construction and post construction. The CSMP should also include contingency plans including unexpected finds protocols for potentially contaminated soils (if encountered) to include demolition waste, contaminated f
	 Development of a CSMP to describe excavation, validation and disposal requirements for potentially contaminated materials. The CSMP should include appropriate management controls to minimise the potential for exposure to workers and recreational users within the site during early works, during construction and post construction. The CSMP should also include contingency plans including unexpected finds protocols for potentially contaminated soils (if encountered) to include demolition waste, contaminated f
	 Development of a CSMP to describe excavation, validation and disposal requirements for potentially contaminated materials. The CSMP should include appropriate management controls to minimise the potential for exposure to workers and recreational users within the site during early works, during construction and post construction. The CSMP should also include contingency plans including unexpected finds protocols for potentially contaminated soils (if encountered) to include demolition waste, contaminated f


	Works should be undertaken under the guidance of a suitably qualified environmental consultant and be completed in general accordance with guidelines developed or endorsed by NSW EPA. 
	The site has been investigated for contamination as detailed in this report. However, a degree of uncertainty is inherent in any site contamination investigation and a potential exists for undetected contaminated soils, wastes or hazardous building materials to be identified during any future works that disturb the ground surface. In particular, there is a potential for unidentified contaminated materials to be present under areas of the site not investigated or in any fill materials that may be present on 
	 Stained or discoloured fill, soils or seepage water. 
	 Stained or discoloured fill, soils or seepage water. 
	 Stained or discoloured fill, soils or seepage water. 

	 Construction/demolition wastes such as concrete, bricks, timber, tiles, fibre cement sheeting, fragments and pipes. 
	 Construction/demolition wastes such as concrete, bricks, timber, tiles, fibre cement sheeting, fragments and pipes. 

	 General rubbish such as plastic, glass, packaging. 
	 General rubbish such as plastic, glass, packaging. 

	 Imported materials such as ash or slag or coal chitter. 
	 Imported materials such as ash or slag or coal chitter. 


	Should unexpected contaminated soils be identified during any future ground works, advice should be sought from a suitably qualified environmental consultant and any additional investigations/remediation be completed in general accordance with guidelines developed or endorsed by NSW EPA.  
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	This Contamination Investigation Report – New Barrington Bridge Project Contamination Site Assessment (“Report”): 
	 Has been prepared by GHD Pty Ltd (“GHD”) for Roads and Maritime Services (Roads and Maritime). 
	 Has been prepared by GHD Pty Ltd (“GHD”) for Roads and Maritime Services (Roads and Maritime). 
	 Has been prepared by GHD Pty Ltd (“GHD”) for Roads and Maritime Services (Roads and Maritime). 

	 May only be used and relied on by Roads and Maritime. 
	 May only be used and relied on by Roads and Maritime. 

	 Must not be copied to, used by, or relied on by any person other than Roads and Maritime without the prior written consent of GHD and subject always to the next paragraph. 
	 Must not be copied to, used by, or relied on by any person other than Roads and Maritime without the prior written consent of GHD and subject always to the next paragraph. 

	 
	 
	 
	May only be used for the purpose as stated in Section
	 
	1.1
	1.1

	 of the Report (and must not be used for any other purpose).
	 



	GHD and its servants, employees and officers otherwise expressly disclaim responsibility to any person other than Roads and Maritime arising from or in connection with this Report. 
	To the maximum extent permitted by law, all implied warranties and conditions in relation to the services provided by GHD and the Report are excluded unless they are expressly stated to apply in this Report. 
	The services undertaken by GHD in connection with preparing this Report: 
	 Were limited to those specifically detailed in Sections 
	 Were limited to those specifically detailed in Sections 
	 Were limited to those specifically detailed in Sections 
	 Were limited to those specifically detailed in Sections 
	1.1
	1.1

	 of this Report.  


	 Were undertaken in accordance with current professional practice and by reference to relevant environmental regulatory authority and industry standards, guidelines and assessment criteria in existence as at the date of this Report. 
	 Were undertaken in accordance with current professional practice and by reference to relevant environmental regulatory authority and industry standards, guidelines and assessment criteria in existence as at the date of this Report. 


	The opinions, conclusions and any recommendations in this Report are based on assumptions made by GHD when undertaking the services mentioned above and preparing the Report (“Assumptions”), as specified throughout this Report. 
	GHD expressly disclaims responsibility for any error in, or omission from, this Report arising from or in connection with any of the Assumptions being incorrect. 
	Subject to the paragraphs in this section of the Report, the opinions, conclusions and any recommendations in this Report are based on conditions encountered and information reviewed at the time of preparation of this Report and are relevant until such times as the site conditions or relevant legislations changes, at which time, GHD expressly disclaims responsibility for any error in, or omission from, this Report arising from or in connection with those opinions, conclusions and any recommendations. 
	GHD has prepared this Report on the basis of information provided by Roads and Maritime and others who provided information to GHD (including Government authorities), which GHD has not independently verified or checked (“Unverified Information”) beyond the agreed scope of work. 
	GHD expressly disclaims responsibility in connection with the Unverified Information, including (but not limited to) errors in, or omissions from, the Report, which were caused or contributed to by errors in, or omissions from, the Unverified Information. 
	No investigations have been undertaken into any off-site conditions, or whether any adjoining sites may have been impacted by contamination or other conditions originating from the site.  
	The opinions, conclusions and any recommendations in this Report are based on information obtained from, and testing undertaken at or in connection with, specific sampling points and may not fully represent the conditions that may be encountered across the site at other than these locations. Site conditions at other parts of the site may be different from the site conditions found at the specific sampling points. 
	Investigations undertaken in respect of this Report were constrained by the particular site conditions, such as the location of buildings, services and vegetation. As a result, not all relevant site features and conditions may have been identified in this Report. 
	GHD has considered and/or tested for only those chemicals specifically referred to in this Report and makes no statement or representation as to the existence (or otherwise) of any other chemicals. 
	Site conditions (including any the presence of hazardous substances and/or site contamination) may change after the date of this Report. GHD expressly disclaims responsibility: 
	 Arising from, or in connection with, any change to the site conditions. 
	 Arising from, or in connection with, any change to the site conditions. 
	 Arising from, or in connection with, any change to the site conditions. 

	 To update this Report if the site conditions change. 
	 To update this Report if the site conditions change. 


	Except as otherwise expressly stated in this Report GHD makes no warranty or representation as to the presence or otherwise of asbestos and/or asbestos containing materials (“ACM”) on the site. If fill material has been imported on to the site at any time, or if any buildings constructed prior to 1970 have been demolished on the site or material from such buildings disposed of on the site, the site may contain asbestos or ACM. 
	Subsurface conditions can vary across a particular site and cannot be exhaustively defined by the investigations carried out prior to this Report. As a result, it is unlikely that the results and estimations expressed or used to compile this Report will represent conditions at any location other than the specific points of sampling. A site that appears to be unaffected by contamination at the time of the Report may later, due to natural causes or human intervention, become contaminated.  
	Except as otherwise expressly stated in this Report, GHD makes no warranty, statement or representation of any kind concerning the suitability of the site for any purpose or the permissibility of any use, development or re-development of the site. 
	These Disclaimers should be read in conjunction with the entire Report and no excerpts are taken to be representative of the findings of this Report. 
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	Photograph 1: Eastern approach to bridge, looking east – away from bridge 
	Photograph 1: Eastern approach to bridge, looking east – away from bridge 
	Photograph 1: Eastern approach to bridge, looking east – away from bridge 
	Photograph 1: Eastern approach to bridge, looking east – away from bridge 
	Photograph 1: Eastern approach to bridge, looking east – away from bridge 
	Photograph 1: Eastern approach to bridge, looking east – away from bridge 
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	Photograph 2: Eastern side of bridge, looking west  
	Photograph 2: Eastern side of bridge, looking west  
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	Photograph 3: Left hand-side of the bridge on the eastern bank, facing north west 
	Photograph 3: Left hand-side of the bridge on the eastern bank, facing north west 
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	Photograph 4: Piers underneath the bridge on the eastern bank, facing west.  
	Photograph 4: Piers underneath the bridge on the eastern bank, facing west.  
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	Photograph 5: Close-up of bridge pier on eastern bank, facing west   
	Photograph 5: Close-up of bridge pier on eastern bank, facing west   
	 
	Figure

	Photograph 6:  Retaining wall underneath bridge on eastern side, facing north east 
	Photograph 6:  Retaining wall underneath bridge on eastern side, facing north east 
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	Photograph 7: Eastern bank adjacent to the pier, facing west  
	Photograph 7: Eastern bank adjacent to the pier, facing west  
	 
	Figure

	Photograph 8:  Piers on eastern bank surrounded by weeds/foliage, facing west.  
	Photograph 8:  Piers on eastern bank surrounded by weeds/foliage, facing west.  
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	Photograph 9: Western approach to bridge, looking west – away from bridge 
	Photograph 9: Western approach to bridge, looking west – away from bridge 
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	Photograph 10: Western approach to bridge, looking south 
	Photograph 10: Western approach to bridge, looking south 
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	Photograph 11 Bridge taken from the western bank, facing south  
	Photograph 11 Bridge taken from the western bank, facing south  
	 
	Figure

	Photograph 12: Bridge, view from the western bank with overgrown foliage, and electric fence in the foreground  
	Photograph 12: Bridge, view from the western bank with overgrown foliage, and electric fence in the foreground  
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	Photograph 13: Bridge pier on western bank, facing east  
	Photograph 13: Bridge pier on western bank, facing east  
	 
	Figure

	Photograph 14:  Bridge, taken from western bank facing east  
	Photograph 14:  Bridge, taken from western bank facing east  
	 
	Figure
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	Photograph 15:  Base of bridge on the western bank, facing south. Little/no soil cover present due to rock retainer wall.  
	Photograph 15:  Base of bridge on the western bank, facing south. Little/no soil cover present due to rock retainer wall.  
	 
	Figure

	Photograph 16: Location of HA5, near the bridge wall on the western bank, facing west 
	Photograph 16: Location of HA5, near the bridge wall on the western bank, facing west 
	 
	Figure


	TR
	Span
	Photograph 17: Underneath the bridge, looking up at the reinforcement wall on the west bank, facing west  
	Photograph 17: Underneath the bridge, looking up at the reinforcement wall on the west bank, facing west  
	 
	Figure

	Photograph 18:  Bridge piers on the western bank, facing east  
	Photograph 18:  Bridge piers on the western bank, facing east  
	 
	Figure
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	RESIDUAL0.00: -0.10m,contam-samplePP>600kPa0.15: PP>600kPaHH-DCLAY, pale brown to grey brown with minor orange mottling, low plasticity clay, with fine grained sand, trace gravel, (MC<PL) (residual)CLAY, dark brown mottled brown and orange, medium plasticity clay, tracefine to medium grained sand, (MC<PL) (residual)SILTSTONE, brown to dark brown mottled pale grey and orange, moderately weathered, medium to high strength TP01 TERMINATED AT 0.60 mAuger refusalSMSM-CLCI0.15(117.51)0.35(117.31)0.60(117.06)Scale
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	FILL0.00: -0.10m,contam-sampleAppears well compactedRESIDUAL0.30: -0.40m,contam-samplePP>600kPa0.50: PP>600kPa0.85: PP>600kPaHHHHDDDSandy CLAY, dark brown with pale grey and orange, low plasticity clay, fine to coarse grained sand, with fine to coarse, angular to sub-angular gravel, with cobbles to 150mm, (MC<PL) (fill)Gravelly CLAY, dark brown, pale grey and orange-brown, medium plasticityclay, medium to coarse, angular to sub-angular gravel, of sandstone andsiltstone origin, with fine to medium grained sa
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	FILL0.02: -0.10m,contam-sampleAppears well compacted0.40: -0.50m,contam-sampleRESIDUAL / WEATHEREDROCK--D0.45(111.24)0.45(111.24)BDDDBituminous Sprayed Seal, dark greyClayey GRAVEL, brown to pale brown with orange and dark grey, fine tocoarse, sub-rounded to sub-angular gravel, with fine to coarse grainedsand(fill)0.45m, as above, but dark brown and brown with orange and grey.Clayey GRAVEL, grey-brown with orange and pale grey, fine to coarse,sub-rounded gravel, with cobbles of moderately weathered siltston
	FIGURE NoPROJECT NoSCALECHECKEDDATEDATEDRAWNTITLE22-15832-10Not To Scale16/12/2016AWJH WARR16/12/2016TP04  1/1Roads and Maritime Services NSWBarrington Bridge Upgrade Barrington NSWBarrington Bridge ReplacementTEST PIT PHOTOGRAPHS
	FILL0.02: -0.10m,contam-sample0.02: Appears wellcompacted0.50: -060m,contam-sample0.70: NB- Bulk sample ofsiltstone collected from cutface adjacent to TP05---BDDBituminous Sprayed Seal, dark greyClayey GRAVEL, brown with dark brown and orange, fine to coarse, sub-angular to angular gravel, with fine to coarse grained sand (fill)SILTSTONE, dark grey to grey with minor orange staining, slightly weathered, high strength TP05 TERMINATED AT 0.70 mAuger refusal-M--GC0.02(114.98)0.60(114.40)0.70(114.30)Scale (m)Se
	FIGURE NoPROJECT NoSCALECHECKEDDATEDATEDRAWNTITLE22-15832-10Not To Scale16/12/2016AWJH WARR16/12/2016TP05  1/1Roads and Maritime Services NSWBarrington Bridge Upgrade Barrington NSWBarrington Bridge ReplacementTEST PIT PHOTOGRAPHS
	FILL0.02: Appears wellcompacted0.10: -0.20m,contam-sample0.40: -0.50m,contam-sampleRESIDUAL---St-0.40(114.19)BDDDBituminous Sprayed Seal, dark greyGRAVEL, dark grey and grey, medium, sub-angular gravel, trace sand (fill)Clayey GRAVEL, brown with dark brown and orange, fine to coarse, sub-angular to angular gravel, with fine to coarse grained sand (fill)Gravelly CLAY, dark grey mottled grey and green, medium plasticity clay,fine to coarse, angular, slightly weathered siltstone gravel, (MC=>PL)(residual)SILTS
	FIGURE NoPROJECT NoSCALECHECKEDDATEDATEDRAWNTITLE22-15832-10Not To Scale16/12/2016AWJH WARR16/12/2016TP06  1/1Roads and Maritime Services NSWBarrington Bridge Upgrade Barrington NSWBarrington Bridge ReplacementTEST PIT PHOTOGRAPHS
	FILL0.02: 0.10m,contam-sampleAppears well compactedRESIDUAL0.30: PP>600kPa1.00: PP>600kPa--HHDBDDBituminous Sprayed Seal, dark greyGRAVEL, dark grey and dark brown, fine to coarse, sub-angular to angular gravel, with fine to coarse grained sand (fill)Gravelly CLAY, brown and dark brown mottled orange and pale grey, medium plasticity clay, fine to coarse, sub-angular gravel, with bands of clayey gravel and minor interbeds (<100mm thick) of moderately weathered siltstone and sandstone, trace sand (MC~PL) (res
	FIGURE NoPROJECT NoSCALECHECKEDDATEDATEDRAWNTITLE22-15832-10Not To Scale16/12/2016AWJH WARR16/12/2016TP07  1/1Roads and Maritime Services NSWBarrington Bridge Upgrade Barrington NSWBarrington Bridge ReplacementTEST PIT PHOTOGRAPHS
	TOPSOIL0.00: -0.10m,contam-sampleALLUVIUM0.50: -0.60m,contam-sampleHHVStStMDMDMD0.45(107.55)0.70(107.30)0.45(107.55)0.70(107.30)1.10(106.90)0.45(107.55)0.70(107.30)DDDDDSandy CLAY, dark grey-brown, low plasticity clay, fine grained sand,(MC<PL) (topsoil)Sandy CLAY, dark brown-grey with minor streaks of black, low plasticity clay, fine to medium grained sand, (MC<PL) (alluvium)0.45m, as above, but with minor brown mottling, (MC~PL).0.70m, as above, but (MC~PL).1.10m, as above, but mottled dark brown and brow
	MDClayey SAND, dark brown and brown, fine to medium grained sand, withfine to coarse, rounded gravel, cobbles up to 100mm (alluvium) (continued) TP08 TERMINATED AT 3.20 mLimit of InvestigationM - VM3.20(104.80)Scale (m)See standard sheets fordetails of abbreviations& basis of descriptionsSamples& TestsDate:Surface RL:Hole Size:Logged by:Material Description3.54.04.55.05.5Job No.Consistency /Density Index1/12/201622-18532-10SHEETWaterOF2Method of Exploration:Client:Project:Location:Position:YLRoads and Marit
	FIGURE NoPROJECT NoSCALECHECKEDDATEDATEDRAWNTITLE22-15832-10Not To Scale16/12/2016AWJH WARR16/12/2016TP08  1/1Roads and Maritime Services NSWBarrington Bridge Upgrade Barrington NSWBarrington Bridge ReplacementTEST PIT PHOTOGRAPHS
	TOPSOIL0.00: -0.10m,contam-sampleALLUVIUM0.50: -0.60m,contam-sample1.40: ~30%sand, ~60%gravel, ~10% clay(estimate)-VStSt -VStMDMD0.40(107.69)0.40(107.69)1.90(106.19)BDDDCLAY, dark brown, low to medium plasticity clay, with fine grained sand,(MC<PL) (topsoil)Sandy CLAY, dark brown-grey, low plasticity clay, fine to medium grained sand, (MC<PL) (alluvium)0.40m, as above, but dark brown, mottled brown.Clayey SAND, brown and dark brown, fine to medium grained sand, tracefine to medium gravel (alluvium)GRAVEL, b
	FIGURE NoPROJECT NoSCALECHECKEDDATEDATEDRAWNTITLE22-15832-10Not To Scale16/12/2016AWJH WARR16/12/2016TP09  1/1Roads and Maritime Services NSWBarrington Bridge Upgrade Barrington NSWBarrington Bridge ReplacementTEST PIT PHOTOGRAPHS
	TOPSOIL0.00: -0.10m,contam-sampleALLUVIUM0.40: 0.50m,contam-samplePP>600kPa1.50: ~55% gravel, ~40%sand, ~5% clay (estimate)HHMDMDMD0.70(107.05)DBDDDSandy CLAY, brown to dark brown, low plasticity clay, fine to mediumgrained sand, (MC<PL)(topsoil)Sandy CLAY, mottled dark brown and dark grey-brown, low plasticity clay,fine grained sand, (MC<PL)(alluvium)0.70m, as above, but with trace of medium to coarse gravel and cobbles.Clayey SAND, mottled brown and dark brown, fine to medium grainedsand, trace fine to me
	FIGURE NoPROJECT NoSCALECHECKEDDATEDATEDRAWNTITLE22-15832-10Not To Scale16/12/2016AWJH WARR16/12/2016TP10  1/1Roads and Maritime Services NSWBarrington Bridge Upgrade Barrington NSWBarrington Bridge ReplacementTEST PIT PHOTOGRAPHS
	FILL0.00: -0.10m,contam-sampleAppears well compacted0.30: -0.40m,contam-sample +QA02duplicateALLUVIUM0.45: PP=125-175kPa-StMDDBDGRAVEL, dark brown with dark grey, medium to coarse, sub-angular to angular gravel, with fine to coarse grained sand (fill)Sandy CLAY, dark brown-grey to dark brown with minor brown mottling, low plasticity clay, fine to medium grained sand, (MC=>PL)(alluvium)Clayey SAND, mottled dark brown and brown, fine to medium grainedsand, with bands of low plasticity sandy clay (alluvium) TP
	FIGURE NoPROJECT NoSCALECHECKEDDATEDATEDRAWNTITLE22-15832-10Not To Scale16/12/2016AWJH WARR16/12/2016TP11  1/1Roads and Maritime Services NSWBarrington Bridge Upgrade Barrington NSWBarrington Bridge ReplacementTEST PIT PHOTOGRAPHS
	FILL0.02: -0.10m,contam-sampleAppears well compactedALLUVIUM0.40: -0.50m,contam-sample--VStSt0.60(107.09)0.60(107.09)DDDBBituminous Sprayed Seal, dark greyGRAVEL, dark brown to brown with dark grey, fine to coarse, sub-angular gravel, with fine to coarse grained sand, trace clay (fill)Sandy CLAY, dark brown to dark brown-grey, low plasticity clay, fine grained sand, (MC~PL) (alluvium)0.60m, as above, but dark brown with minor brown mottling, (MC~PL). TP12 TERMINATED AT 1.50 mLimit of Investigation-SMM-GWCL0
	FIGURE NoPROJECT NoSCALECHECKEDDATEDATEDRAWNTITLE22-15832-10Not To Scale16/12/2016AWJH WARR16/12/2016TP12  1/1Roads and Maritime Services NSWBarrington Bridge Upgrade Barrington NSWBarrington Bridge ReplacementTEST PIT PHOTOGRAPHS
	FILL0.02: -0.10m,contam-sampleAppears well compacted0.25: -0.35m,contam-sampleALLUVIUM---StMD0.60(107.01)BDDBBituminous Sprayed Seal, dark greyGRAVEL, dark brown to brown with dark grey, fine to coarse, sub-angular gravel, with fine to coarse grained sand, with clay (fill)Clayey GRAVEL, pale grey-brown with orange and orange-brown, fine tocoarse, sub-rounded to sub-angular gravel, with fine to coarse grainedsand (fill)Sandy CLAY, dark brown to dark brown-grey with minor brown mottling, low plasticity clay, 
	FIGURE NoPROJECT NoSCALECHECKEDDATEDATEDRAWNTITLE22-15832-10Not To Scale16/12/2016AWJH WARR16/12/2016TP13  1/1Roads and Maritime Services NSWBarrington Bridge Upgrade Barrington NSWBarrington Bridge ReplacementTEST PIT PHOTOGRAPHS
	FILL0.02: -0.10m,contam-sampleAppears well compacted0.40: -0.50m,contam-sampleALLUVIUM---St -VStMD1.40(106.04)DBDDBituminous Sprayed Seal, dark greyGRAVEL, dark brown to brown with dark grey, fine to coarse, sub-angular gravel, with fine to coarse grained sand, trace clay (fill)Clayey SAND, dark brown to brown with dark grey and orange, fine to coarse grained sand, with fine to coarse, sub-rounded to sub-angular gravel (fill)Sandy CLAY, dark brown to dark brown-grey with minor brown mottling, low plasticity
	FIGURE NoPROJECT NoSCALECHECKEDDATEDATEDRAWNTITLE22-15832-10Not To Scale16/12/2016AWJH WARR16/12/2016TP14  1/1Roads and Maritime Services NSWBarrington Bridge Upgrade Barrington NSWBarrington Bridge ReplacementTEST PIT PHOTOGRAPHS
	FILL0.02: -0.10m,contam-sampleAppears well compacted~60% gravel, ~35% sand,~5% clay (estimate)0.40: -0.50m,contam-sample + QA01duplicateALLUVIUM---St -VStDDBDBituminous Sprayed Seal, dark greyGRAVEL, dark brown to brown with dark grey, fine to coarse, sub-angular gravel, with fine to coarse grained sand, trace clay (fill)Clayey GRAVEL, pale grey-brown with orange and orange-brown, fine tocoarse, sub-rounded to sub-angular gravel, with fine to coarse grainedsand (fill)Sandy CLAY, dark brown to dark brown gre
	FIGURE NoPROJECT NoSCALECHECKEDDATEDATEDRAWNTITLE22-15832-10Not To Scale16/12/2016AWJH WARR16/12/2016TP15  1/1Roads and Maritime Services NSWBarrington Bridge Upgrade Barrington NSWBarrington Bridge ReplacementTEST PIT PHOTOGRAPHS
	0.40m1.00m1.50mSOLID FLIGHT AUGERPW CasingTOPSOIL0.10: -0.20m, Contamination SampleRESIDUAL0.50: -0.60m, Contamination Sample1.00: SPT Recovery: 0.3 m; hammer bouncingDD--H-CLCLSandy CLAY, pale brown, low plasticity clay, fine grained sand, with fine, sub-angular gravel  trace roots (topsoil)Sandy CLAY with gravel, pale brown, low plasticity clay, fine grained sand, fine subangular gravel (residual)SANDSTONE, pale brown to white, fine grained, extremely weathered, extremely low strengthContinued as Cored Dr
	HQMW31%LOSS 2.800%LOSS 3.800%LOSS1.50m1.90m1.50-1.90, No Core1.92, JT, 20°, FE CN, PLN, SO2.04, BP, 70°, FE, PLN, RF2.08, JT, 90°, CLAY, PLN, RF2.13, JT, 20°, FE, PLN, RF2.17-2.30, FZ2.35, JT, 90°, FE CLAY, PLN,RF2.40, JT, 10°, FE, PLN, RF2.45, JT, 10°, FE, PLN, RF2.49, JT, 90°, FE CN, PLN, RF2.52, JT, 10°, FE, PLN, RF2.66, JT, 45°, CLAY, PLN, RF2.86, JT, 45°, CLAY, PLN, RF2.95, JT, 30°, CLAY, PLN, RF3.05, JT, 40°, CLAY, PLN, RF3.14, JT, 40°, CLAY, PLN, RF3.26, JT, 45°, FE, PLN, RF3.36, JT, 45°, CLAY, PLN, 
	HQMWSWMWMWMWSWSW0%LOSS 5.300%LOSS 6.300%LOSS 7.200%LOSS 8.000%LOSS 8.500%LOSS 8.8010%LOSS 9.800%LOSS5.80m6.75m8.10m8.60m9.40m9.70m9.80m4.99, JT, 20°, CN, PLN, RF5.05, JT, 90°, CLAY, PLN, RF5.07, JT, 20°, CLAY, PLN, RF5.15, JT, 45°, FE, PLN, RF5.27, JT, 45°, FE, PLN, RF5.30-5.55, FZ5.64, JT, 90°, CU, RF5.72, JT, 45°, CLAY, PLN, SO6.05, BP, 70°, FE, PLN, RF6.12, BP, 70°, FE, PLN, RF6.30-6.50, FZ6.59, JT, 5°, FE, PLN, SO6.67, JT, 80°, FE, IR, SO6.72, JT, 45°, FE, PLN, SO6.78, JT, 30°, CLAY, PLN, RF6.83, JT, 45
	HQSW0%LOSS 10.800%LOSS 12.0010.45m12.00m9.97, JT, 5°, FE, PLN, RF10.00, JT, 5°, FE, PLN, RF10.13, JT, 45°, FE, PLN, RF10.20, JT, 45°, FE, PLN, RF10.24, JT, 45°, FE, PLN, RF10.26, JT, 0°, CN, IR10.34, JT, 5°, CA, PLN, RF10.38, JT, 5°, CA, PLN, RF10.45, JT, 0°, FE, PLN10.51, JT, 30°, CN, PLN, SO10.56, JT, 30°, FE, PLN, SO10.61, JT, 30°, FE CLAY, PLN,SO10.81, JT, 0°, FE, PLN, RF, -CU10.84, JT, 0°, FE, PLN, RF10.92, JT, 0°, FE, PLN, RF11.00, JT, 0°, FE, PLN, RF11.02, JT, 0°, FE, PLN, RF11.11, JT, 70°, FE, PLN, 
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	0.40m0.80m1.50mSOLID FLIGHT AUGERPW CasingTOPSOIL0.10: -0.20m, Contamination SampleRESIDUAL0.50: -0.60m, Contamination Sample0.80: Increased drilling resistance1.00: SPT Recovery: 0.08 m; hammer bouncingDD--H-CLCLSandy CLAY, brown, low plasticity clay, fine to coarse grained sand, trace fine angular gravel, with roots (topsoil)Sandy CLAY, pale brown, low plasticity clay, fine grained sand, with fine to medium angular gravel (residual)SANDSTONE, pale brown to white, fine grained, extremely weathered Continue
	HQMWMW23%LOSS 3.000%LOSS 3.800%LOSS 4.500%LOSS1.50m2.65m3.00m3.90m4.60m1.55, BP, 70°, CN, PLN, RF1.68, BP, 70°, CN, PLN, RF1.77, JT, 5°, CN, PLN, RF1.90, JT, 80°, CN, PLN, RF1.95, JT, 40°, CN, PLN, RF2.11, JT, 0°, FE, PLN, RF2.17, JT, 45°, CN, PLN, RF2.22, JT, 10°, FE, PLN, RF2.36, JT, 10°, FE, PLN, RF2.40, JT, 0°, CN, PLN, RF2.48, BP, 70°, CN, PLN, RF2.58, JT, 50°, CN, PLN, RF2.65-3.00, No core3.26, JT, 10°, CN, PLN, RF3.28, BP, 70°, CN, PLN, RF3.38, JT, 10°, CN, PLN, RF3.44, JT, 40°, CN, PLN, RF3.55, JT, 
	HQMWSWHWEWMWSW0%LOSS 5.300%LOSS 6.000%LOSS 6.900%LOSS 7.500%LOSS 8.500%LOSS 9.000%LOSS5.70m8.00m8.50m8.90m9.40m5.01, JT, 20°, CLAY, PLN, SO5.06, JT, 50°, CN, IR, RF5.10-5.39, FZ5.45, JT, 80°, CLAY, PLN, RF5.51, JT, 50°, CLAY, PLN, RF5.58, JT, 15°, CLAY, PLN, RF5.59, BP, 70°, FE, PLN, CL5.60, BP, 70°, FE, PLN, CL5.64, BP, 70°, FE, PLN, CL5.75, BP, 70°, FE, PLN, CL5.83, BP, 70°, FE, PLN, CL5.86, BP, 70°, FE, PLN, CL6.14-6.90, EW6.90-7.00, FZ7.12-7.26, FZ7.24, SM, 70°, CLAY, PLN7.40, SM, 10°, CLAY, PLN7.54, JT
	HQSWFR0%LOSS 10.500%LOSS 12.5010.05m11.30m12.50m9.96, JT, 10°, FE, PLN, RF10.00, JT, 10°, FE, PLN, RF10.10-10.15, FZ10.21, BP, 80°, FE, PLN, RF10.37, JT, 15°, FE, PLN, RF10.42, BP, 80°, FE, PLN, SO10.50, JT, 40°, CN, PLN, SO10.56, JT, 0°, FE, PLN, RF10.60, JT, 0°, FE, PLN, RF10.64, JT, 0°, FE, PLN, RF10.73, BP, 70°, CN, PLN, SO10.95, BP, 15°, CN, SLK11.17, JT, 0°, CN, IR, RF11.32, JT, 10°, CA, PLN, SO11.45, JT, 20°, CA, PLN, RF11.50, JT, 45°, CA, PLN, RF11.65, JT, 10°, CA, PLN, RF11.72, JT, 40°, CA, PLN, RF
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	0.50m2.00m2.80m2.90m2.95mSOLID FLIGHT AUGERRRPW CasingTOPSOIL0.10: -0.20m, Contamination SampleALLUVIUM0.50: -0.60m, Contamination Sample1.00: SPT Recovery: 0.45 m2.00: SPT Recovery: 0.33 m; hammer bouncingDMW--MDMDD-CLSCSWGWSandy CLAY, brown, low plasticity clay, fine grained sand, with roots(topsoil)Clayey SAND, grey and brown, fine grained sand, trace of fine grained sized pieces of charcoal, trace roots (alluvium)1.20m, with fine to coarse rounded gravel.Gravelly Silty SAND, dark brown, fine to coarse g
	HQFR0%LOSS 3.750%LOSS 4.500%LOSS2.95m2.95, JT, 90°, PLN, SO3.04, JT, 50°, CN, PLN, SO3.18, JT, 50°, CN, PLN, SO3.24, JT, 50°, CA, PLN, SO3.30, JT, 45°, CA, PLN, SO3.37, JT, 45°, CA, PLN, SO3.46, JT, 45°, CA Py, PLN, SO3.56, JT, 45°, CA, IR, SO3.62, JT, 45°, CA, PLN, SO3.75, JT, 45°, CA, PLN, SO3.79, JT, 20°, CN, PLN, RF3.96, BP, 70°, CA, PLN, SO3.98-4.12, FZ4.13, JT, 45°, CA, PLN, SO4.17, JT, 50°, CA, PLN, SO4.23, JT, 40°, CA, PLN, SO4.30, JT, 40°, CA, PLN, SO4.34, JT, 40°, CA, PLN, SO4.70, JT, 70°, CN, PLN
	HQFRSWFR0%LOSS 5.400%LOSS 6.0032%LOSS 6.950%LOSS 8.250%LOSS 9.050%LOSS6.65m6.95m7.15m7.85m8.85m9.20m4.99, JT, 40°, CA, PLN, SO5.01, JT, 40°, CA, PLN, SO5.25, BP, 70°, CA, PLN, SO5.30, JT, 15°, CN, PLN, SO5.48-5.57, FZ5.64, JT, 30°, CN, PLN, SO5.72, JT, 40°, CA Py, IR, SO5.85, JT, 40°, CA, PLN, RF5.95, BP, 70°, FE, PLN, SO6.00-6.08, FZ6.13-6.28, FZ6.35, JT, 90°, FE, PLN, SO6.41-6.51, FZ6.53, BP, 70°, FE, PLN, SO6.57, JT, 45°, FE, PLN, SO6.65-6.95, No Core6.95-7.00, FZ7.13, JT, 40°, CA, PLN, SO7.14, JT, 40°, 
	HQFR0%LOSS 10.550%LOSS 11.050%LOSS 11.950%LOSS 12.500%LOSS 13.0010.10m11.45m13.00m9.93, BP, 70°, CN, PLN, SO10.15, JT, 0°, CN, PLN, SO10.2510.35, JT, 15°, CN, PLN, RF10.41, JT, 15°, CN, PLN, RF10.42-10.52, FZ10.55-11.05, FZ11.22, JT, 0°, CN, PLN, RF11.31, JT, 0°, CN, PLN, RF11.33, JT, 0°, CN, PLN, RF11.35, JT, 0°, CN, PLN, RF11.37, JT, 10°, CA, PLN, SO11.41, JT, 10°, CA, PLN, SO11.50, JT, 10°, FE, PLN, SO11.52, JT, 10°, CA, PLN, SO11.62, JT, 10°, CA, PLN, SO11.77, BP, 70°, CN, PLN, SO12.12, JT, 10°, IR, RF1
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	3.00m3.20mRW (w)PW CasingALLUVIUM0.00: Top of platform to riverbed = 1.40mDepth of water = 0.90m2.00: SPT Recovery: 0.05 m; SPT bouncing oncobble3.00: inferred top of rock - change in drillingconsistencyWDGWCOBBLES, grey and brown, rounded cobbles, with coarse gravel(alluvium)2.20m, sand layer, coarse grained, 100-200mm thick.SANDSTONE, greyContinued as Cored Drill HoleN/AD2.00m1.70m2.00mSPT5/0mm HBN=Ref.DRILLINGMATERIALPROGRESSCOMMENTS /OBSERVATIONSWATERDRILLING& CASINGGROUND WATERLEVELSMOISTURECONDITIONCO
	HQFR0%LOSS 4.500%LOSS3.20m3.60m4.20m3.33, JT, 45°, CN, PLN, RF3.50, JT, 45°, CN, PLN, RF3.60, JT, 45°, CN, PLN, RF3.80, JT, 50°, CN, IR, RF3.84, JT, 45°, CN, PLN, SO3.92, JT, 40°, CA, PLN, SO4.12, JT, 60°, CN, PLN, SO4.18, JT, 90°, CN, IR, RF4.24, JT, 40°, CN, PLN, SO4.35, JT, 90°, PLN, SO4.50-4.55, FZ4.57, JT, 50°, CN, PLN, SO4.60, JT, 40°, CA, PLN, SO4.61-4.74, FZ4.75, BP, 70°, CN, PLN, SOSANDSTONE, pale grey, fine grained, massiveSILTSTONE, dark grey, bedding at 70%, some greysandstone interbeds 1-5mm th
	HQFR0%LOSS 5.450%LOSS 6.000%LOSS 7.800%LOSS 8.700%LOSS 9.600%LOSS6.15m7.00m8.15m5.24, JT, 45°, CA, PLN, SO5.28, JT, 45°, CA, PLN, SO5.28-5.45, FZ5.54, JT, 45°, CA, PLN, SO5.57, JT, 45°, CA, PLN, SO5.58, BP, 70°, PLN, SO5.60, JT, 60°, CA, PLN, SO5.66, JT, 10°, CA, PLN, SO5.68, JT, 45°, CA, PLN, SO5.71-6.00, FZ6.04, JT, 45°, CA, PLN, SO6.05, BP, 70°, CN, PLN, SO6.09, JT, 45°, CN, PLN, RF6.22, JT, 45°, CN, PLN, RF6.36-6.48, FZ6.58, JT, 80°, CN, PLN, SO6.60, BP, 70°, CN, PLN, SO6.81, JT, 45°, CN, PLN, SO7.37, J
	HQFR0%LOSS 10.300%LOSS 11.500%LOSS 13.0010.10m12.00m13.00m10.02, JT, 40°, CA, IR, RF10.30, BP, 70°, PLN, SO10.38, JT, 5°, PLN, RF10.43, JT, 45°, CN, PLN, RF10.51, JT, 40°, CN, PLN, RF10.59, JT, 40°, CN, PLN, RF10.64, JT, 45°, CN, PLN, RF10.90, JT, 45°, CN, PLN, RF11.15, JT, 45°, CN, PLN, RF11.27, JT, 45°, CN, PLN, RF11.47, JT, 45°, CN, PLN, RF11.78, JT, 0°, CN, PLN, RF12.00, BP, 70°, CN, PLN, RF12.10, JT, 20°, CN, PLN, RF12.17, JT, 45°, CN, PLN, RF12.20, JT, 45°, CN, PLN, RF12.31, JT, 45°, CN, PLN, RF12.45,
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	0.20m1.00m2.90mAD/TRRPW CasingCLCLSCGWSand(topsSanClaySandgrav4.50muds30% Water LOSS80% Water LOSS1.00m2.50m4.50mSPT1, 2, 1N=31.45mSPT2, 1, 3N=42.95mSPT20, 24, 26N*=504.95mDRILLINGPROGRESSWATERDRILLING& CASINGGROUND WATERLEVELSDEPTH / RL (m)0.01.02.03.04.05.0GRAPHICLOGDRILLINGPENETRATIONUSC SYMBOLSROCSAMPLES &FIELD TESTSAGS 3_1 RTA 1_1 LIB 06.1 GHD 2.01.GLB Log GHD NON-CORE DRILL HOLE 2218532 BARRINGTON.GPJ 03/Feb/2017 11:37 8.30.004DATE COMPLETED  :  16/GHD GEOTECHNICCONSULTING GEOTECHSee Standard Sheets f
	5.30m8.40m8.65mRRHQRW (w)HQPW Casing6.20: SPT Recovery: 0.05 m; water return,orange creamy colourno SPT sample recovery8.40: clay on end of core barrel and drill cuttingsconsistent colourWMD - DGWGWSandy GRAVEL, brown and dark grey, fine to coarse, sub-rounded gravel,fine to coarse grained sand, with cobbles, trace of clay (continued)5.00m, possible sand layer (200-300mm).GRAVEL and COBBLES, grey and dark grey, coarse, sub-rounded gravel,cobbles of igneous, fine to medium grained crystalline rocks of basalt
	RW (w)SWPW Casing0%LOSS8.65m8.65-8.95, FZ8.99, BP, 70°, FE, PLN, RF9.07-9.16, FZ9.25, JT, 50°, FE, PLN, RF9.49, JT, 40°, FE, PLN, RF9.16-10.00, JT/SZ, 90°, FE,PLN, RF9.59, JT, 0°, FE, ST, RF9.80, JT, 15°, FE, PLN, RF9.87, JT, 10°, FE, PLN, RFSILTSTONE, dark grey, some orange along fractures,thinly laminated at 60-70º, with some grey beds (5-15mmthick) of fine grained sandstoneSTART CORING AT 8.65mDRILLING20401003001000ELVLLMHVHEH-0.03-0.1-0.3-1-3-10DRILLING& CASINGESTIMATEDSTRENGTHVISUALWEATHERINGGRAPHICLOG
	RW (w)SWFRF.FRPW Casing 10.050%LOSS 11.5527%LOSS 12.850%LOSS 13.7055%LOSS 14.250%LOSS 14.9512.50m12.85m13.95m14.25m14.95m10.00-10.25, FZ10.31, JT, 0°, CN, PLN, SO10.25-10.46, JT, 85°, CN, PLN,SO10.40, JT, 10°, CN, PLN, SO10.46-10.60, FZ10.65-10.70, FZ10.70, BP, 70°, CN, PLN, SO10.76, JT, 10°, CN, PLN, SO10.85, JT, 10°, CN, PLN, SO11.00, JT, 10°, CN, PLN, SO11.15, JT, 10°, CN, PLN, SO11.22, JT, 10°, PLN, SO11.30, JT, 5°, CA, PLN, RF11.38, JT, 20°, CA, PLN, RF11.41, JT, 20°, CA, PLN, RF11.58, JT, 80°, CN, PLN
	A4AGS 3_1 RTA 1_1 LIB 06.1 GHD 2.01.GLB  GrfcTbl  DG PHOTO CORE PHOTO 4 PER PAGE  2218532 BARRINGTON.GPJ  <<DrawingFile>>  16/12/2016 18:13  8.30.004FIGURE NoPROJECT NoSCALECHECKEDDATEDATEDRAWNTITLE22-15832-10Not To Scale16/12/2016AWJH WARR16/12/2016BH6  1/1Roads and Maritime Services NSWThunderbolts Way Barrington NSW Barrington Bridge ReplacementCORE PHOTOGRAPHS
	0.20m1.40m2.50m3.10mTOPSOILALLUVIUM1.00: SPT Recovery: 0.45 m2.60: SPT Recovery: 0.45 m3.10: no SPT when using PSCA drilling methodAD/TPercussion downhole hammerDSMSMSM-F - StLMDMDCLCLSCSWGWSandy CLAY, brown, low plasticity clay, trace roots(topsoil)Sandy CLAY, brown, low plasticity clay (alluvium)Clayey SAND, brown, fine grained sand, trace roots (alluvium)Gravelly SAND, brown, fine to coarse grained sand, fine to coarse, sub-angular to sub-rounded gravel, and cobbles of basalt (alluvium)GRAVEL AND COBBLES
	8.50mPercussion downhole hammerHQRRSMMDGWGRAVEL AND COBBLES, dark grey and dark brown, coarse, sub-rounded gravel, and cobbles, with coarse grained sand and fine to medium gravel(alluvium) (continued)Continued as Cored Drill HoleDRILLINGMATERIALPROGRESSCOMMENTS /OBSERVATIONSWATERDRILLING& CASINGGROUND WATERLEVELSMOISTURECONDITIONCONSISTENCY/DENSITY INDEXDEPTH / RL (m)5.06.07.08.09.010.0GRAPHICLOGDRILLINGPENETRATIONDescriptionUSC SYMBOLSOIL TYPE, colour, structure,minor components (origin),andROCK TYPE, colo
	HQSW-MW0%LOSS 9.150%LOSS 10.008.50m9.27m10.00m9.36, JT, 10°, FE, PLN, RF9.41, JT, 10°, CN, CU, RF9.47, JT, 10°, FE, PLN, RF9.53, JT, 15°, CLAY, PLN, RF9.60, JT, 10°, FE, PLN, RF9.63, JT, 10°, FE, PLN, RF9.78, JT, 10°, FE, PLN, RF9.86, JT, 90°, FE, PLN, SO9.90-10.00, FZGRAVEL AND COBBLES (GW), dark grey and brown,coarse, sub-rounded gravel, and cobbles of basalt anddolerite, with coarse grained sand and fine to mediumgravel, (ALLUVIUM)SANDSTONE, grey and pale brown, fine grained, beddingat 60-70ºSTART CORING
	HQSWFRSWFR27%LOSS 10.550%LOSS 10.750%LOSS 11.1524%LOSS 12.000%LOSS 12.750%LOSS 13.700%LOSS 15.0010.15m11.80m12.00m13.10m10.00-10.15, No core10.15-10.45, FZ10.55-10.68, FZ10.71, BP, 70°, CN, PLN, SO10.75-11.50, FZ11.30, JT, 40°, FE, PLN, SO11.39, BP, 70°, CN, PLN, SO11.40-11.80, FZ11.80-12.00, No core12.00-12.15, FZ12.17, BP, 70°, CN, PLN, SO12.20, JT, 45°, FE, PLN, SO12.29, BP, 70°, FE, PLN, SO12.30, JT, 10°, FE, PLN, SO12.34, JT, 40°, FE, PLN, SO12.38, JT, 40°, FE, PLN, SO12.42, JT, 40°, FE, PLN, SO12.42-1
	HQFRFR38%LOSS 15.800%LOSS 16.300%LOSS 17.250%LOSS 18.5015.50m15.80m18.50m15.00, JT, 45°, CN, PLN, SO15.00-15.07, FZ15.20-15.35, FZ15.88, JT, 45°, CN, PLN, SO15.89, JT, 45°, CN, PLN, SO15.93, JT, 10°, PLN, SO16.00, BP, 70°, CN, PLN, SO16.01, JT, 45°, CN, PLN, SO16.04, JT, 45°, CN, PLN, SO16.07, JT, 45°, CA, PLN, SO16.19, JT, 90°, CN, PLN16.22-16.40, FZ16.45, JT, 0°, CA, IR, RF16.50, JT, 0°, CA, IR, RF16.57, JT, 0°, CA, IR, RF16.63, JT, 20°, CA, PLN, SO16.63-16.80, FZ16.91, JT, 40°, CA, PLN, SO16.97, JT, 40°,
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	Appendix DTable ASoil Analytical Results - Asbestos, Metals, OCP, PCBRMSBarrington BridgeBarrington Bridge ReplacementPCBsArsenicCadmiumChromium (III+VI)CopperLeadMercuryNickelZinc4,4-DDEa-BHCAldrinAldrin + Dieldrinb-BHCchlordaneChlordane (cis)Chlordane (trans)d-BHC4,4 DDD4,4 DDTDDT+DDE+DDD - Lab CalcDieldrinEndosulfanEndosulfan IEndosulfan IIEndosulfan sulphateEndrinEndrin aldehydeEndrin ketoneg-BHC (Lindane)HeptachlorHeptachlor epoxideHexachlorobenzeneMethoxychlorPCBs (Total)y/nmg/kgmg/kgmg/kgmg/kgmg/kgmg
	Appendix DTable BSoil Analytical Results - TRH, BTEXN, PAHsRMSBarrington BridgeBarrington Bridge ReplacementC6-C10 minus BTEX (F1)C6 - C10 Fraction>C10-C16 minus Naphthalene (F2)>C10 - C16 Fraction>C16 - C34 Fraction (F3)>C34 - C40 Fraction (F4)>C10 - C40 (Sum of Total)BenzeneTolueneEthylbenzeneXylene (o)Xylene (m & p)Xylene TotalBTEX (Sum of Total) - Lab CalcPolycylic aromatic hydrocarbonsPyreneAcenaphtheneAcenaphthyleneAnthraceneBenz(a)anthraceneBenzo(a)pyreneBenzo[b+j]fluorantheneBenzo(k)fluorantheneBenz
	EnvironmentalCERTIFICATE OF ANALYSISWork Order:Page:1 of 18ES1628327::LaboratoryClientGHD PTY LTDEnvironmental Division Sydney::ContactContactMS EVETTE GRIFFINCustomer Services ES::AddressAddressLEVEL 15, 133 CASTLEREAGH STREETSYDNEY NSW, AUSTRALIA 2000277-289 Woodpark Road Smithfield NSW Australia 2164:Telephone----:Telephone+61-2-8784 8555:ProjectBarrington Bridge ReplacementDate Samples Received:09-Dec-2016 09:30:Order number----Date Analysis Commenced:12-Dec-2016:C-O-C number----Issue Date:15-Dec-2016 2
	2 of 18:PageWork Order::ClientES1628327Barrington Bridge Replacement:ProjectGHD PTY LTDGeneral CommentsThe analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house developed procedures are employed in the absence of documented standards or by client request.Where moisture determination has been performed, results are reported on a dry weight basis.Where a reported less
	3 of 18:PageWork Order::ClientES1628327Barrington Bridge Replacement:ProjectGHD PTY LTDAnalytical ResultsBH1 0.1-0.2BH2 0.1-0.2BH3 0.1-0.2BH07_0.1-0.2BH06_0.1-0.2Client sample IDSub-Matrix: SOIL (Matrix: SOIL)30-Nov-2016 00:0029-Nov-2016 00:0025-Nov-2016 00:0017-Nov-2016 00:0016-Nov-2016 00:00Client sampling date / timeES1628327-005ES1628327-004ES1628327-003ES1628327-002ES1628327-001UnitLORCAS NumberCompoundResultResultResultResultResultEA055: Moisture Content33.535.823.213.418.3%1----Moisture Content (drie
	4 of 18:PageWork Order::ClientES1628327Barrington Bridge Replacement:ProjectGHD PTY LTDAnalytical ResultsBH1 0.1-0.2BH2 0.1-0.2BH3 0.1-0.2BH07_0.1-0.2BH06_0.1-0.2Client sample IDSub-Matrix: SOIL (Matrix: SOIL)30-Nov-2016 00:0029-Nov-2016 00:0025-Nov-2016 00:0017-Nov-2016 00:0016-Nov-2016 00:00Client sampling date / timeES1628327-005ES1628327-004ES1628327-003ES1628327-002ES1628327-001UnitLORCAS NumberCompoundResultResultResultResultResultEP068A: Organochlorine Pesticides (OC) - Continued<0.2Methoxychlor-----
	5 of 18:PageWork Order::ClientES1628327Barrington Bridge Replacement:ProjectGHD PTY LTDAnalytical ResultsBH1 0.1-0.2BH2 0.1-0.2BH3 0.1-0.2BH07_0.1-0.2BH06_0.1-0.2Client sample IDSub-Matrix: SOIL (Matrix: SOIL)30-Nov-2016 00:0029-Nov-2016 00:0025-Nov-2016 00:0017-Nov-2016 00:0016-Nov-2016 00:00Client sampling date / timeES1628327-005ES1628327-004ES1628327-003ES1628327-002ES1628327-001UnitLORCAS NumberCompoundResultResultResultResultResultEP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions - Conti
	6 of 18:PageWork Order::ClientES1628327Barrington Bridge Replacement:ProjectGHD PTY LTDAnalytical ResultsTP02_0.0-0.1TP01_0.0-0.1TP08_0.0-0.1TP09_0.0-0.1TP10_0.0-0.1Client sample IDSub-Matrix: SOIL (Matrix: SOIL)01-Dec-2016 00:0001-Dec-2016 00:0001-Dec-2016 00:0001-Dec-2016 00:0001-Dec-2016 00:00Client sampling date / timeES1628327-010ES1628327-009ES1628327-008ES1628327-007ES1628327-006UnitLORCAS NumberCompoundResultResultResultResultResultEA055: Moisture Content13.316.821.118.315.4%1----Moisture Content (d
	7 of 18:PageWork Order::ClientES1628327Barrington Bridge Replacement:ProjectGHD PTY LTDAnalytical ResultsTP02_0.0-0.1TP01_0.0-0.1TP08_0.0-0.1TP09_0.0-0.1TP10_0.0-0.1Client sample IDSub-Matrix: SOIL (Matrix: SOIL)01-Dec-2016 00:0001-Dec-2016 00:0001-Dec-2016 00:0001-Dec-2016 00:0001-Dec-2016 00:00Client sampling date / timeES1628327-010ES1628327-009ES1628327-008ES1628327-007ES1628327-006UnitLORCAS NumberCompoundResultResultResultResultResultEP068A: Organochlorine Pesticides (OC) - Continued----Methoxychlor<0
	8 of 18:PageWork Order::ClientES1628327Barrington Bridge Replacement:ProjectGHD PTY LTDAnalytical ResultsTP02_0.0-0.1TP01_0.0-0.1TP08_0.0-0.1TP09_0.0-0.1TP10_0.0-0.1Client sample IDSub-Matrix: SOIL (Matrix: SOIL)01-Dec-2016 00:0001-Dec-2016 00:0001-Dec-2016 00:0001-Dec-2016 00:0001-Dec-2016 00:00Client sampling date / timeES1628327-010ES1628327-009ES1628327-008ES1628327-007ES1628327-006UnitLORCAS NumberCompoundResultResultResultResultResultEP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions - Co
	9 of 18:PageWork Order::ClientES1628327Barrington Bridge Replacement:ProjectGHD PTY LTDAnalytical ResultsTP11_0.0-0.1TP13_0.0-0.1TP15_0.4-0.5TP15_0.0-0.1TP03_0.0-0.1Client sample IDSub-Matrix: SOIL (Matrix: SOIL)02-Dec-2016 00:0002-Dec-2016 00:0002-Dec-2016 00:0002-Dec-2016 00:0001-Dec-2016 00:00Client sampling date / timeES1628327-015ES1628327-014ES1628327-013ES1628327-012ES1628327-011UnitLORCAS NumberCompoundResultResultResultResultResultEA055: Moisture Content18.19.814.49.615.8%1----Moisture Content (dri
	10 of 18:PageWork Order::ClientES1628327Barrington Bridge Replacement:ProjectGHD PTY LTDAnalytical ResultsTP11_0.0-0.1TP13_0.0-0.1TP15_0.4-0.5TP15_0.0-0.1TP03_0.0-0.1Client sample IDSub-Matrix: SOIL (Matrix: SOIL)02-Dec-2016 00:0002-Dec-2016 00:0002-Dec-2016 00:0002-Dec-2016 00:0001-Dec-2016 00:00Client sampling date / timeES1628327-015ES1628327-014ES1628327-013ES1628327-012ES1628327-011UnitLORCAS NumberCompoundResultResultResultResultResultEP068A: Organochlorine Pesticides (OC) - Continued<0.2Methoxychlor<
	11 of 18:PageWork Order::ClientES1628327Barrington Bridge Replacement:ProjectGHD PTY LTDAnalytical ResultsTP11_0.0-0.1TP13_0.0-0.1TP15_0.4-0.5TP15_0.0-0.1TP03_0.0-0.1Client sample IDSub-Matrix: SOIL (Matrix: SOIL)02-Dec-2016 00:0002-Dec-2016 00:0002-Dec-2016 00:0002-Dec-2016 00:0001-Dec-2016 00:00Client sampling date / timeES1628327-015ES1628327-014ES1628327-013ES1628327-012ES1628327-011UnitLORCAS NumberCompoundResultResultResultResultResultEP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions - C
	12 of 18:PageWork Order::ClientES1628327Barrington Bridge Replacement:ProjectGHD PTY LTDAnalytical ResultsTP07_0.0-0.1TP04_0.0-0.1TP12_0.0-0.1TP14_0.0-0.1TP11_0.3-0.4Client sample IDSub-Matrix: SOIL (Matrix: SOIL)02-Dec-2016 00:0002-Dec-2016 00:0002-Dec-2016 00:0002-Dec-2016 00:0002-Dec-2016 00:00Client sampling date / timeES1628327-020ES1628327-019ES1628327-018ES1628327-017ES1628327-016UnitLORCAS NumberCompoundResultResultResultResultResultEA055: Moisture Content10.621.111.113.516.2%1----Moisture Content (
	13 of 18:PageWork Order::ClientES1628327Barrington Bridge Replacement:ProjectGHD PTY LTDAnalytical ResultsTP07_0.0-0.1TP04_0.0-0.1TP12_0.0-0.1TP14_0.0-0.1TP11_0.3-0.4Client sample IDSub-Matrix: SOIL (Matrix: SOIL)02-Dec-2016 00:0002-Dec-2016 00:0002-Dec-2016 00:0002-Dec-2016 00:0002-Dec-2016 00:00Client sampling date / timeES1628327-020ES1628327-019ES1628327-018ES1628327-017ES1628327-016UnitLORCAS NumberCompoundResultResultResultResultResultEP068A: Organochlorine Pesticides (OC) - Continued----Methoxychlor-
	14 of 18:PageWork Order::ClientES1628327Barrington Bridge Replacement:ProjectGHD PTY LTDAnalytical ResultsTP07_0.0-0.1TP04_0.0-0.1TP12_0.0-0.1TP14_0.0-0.1TP11_0.3-0.4Client sample IDSub-Matrix: SOIL (Matrix: SOIL)02-Dec-2016 00:0002-Dec-2016 00:0002-Dec-2016 00:0002-Dec-2016 00:0002-Dec-2016 00:00Client sampling date / timeES1628327-020ES1628327-019ES1628327-018ES1628327-017ES1628327-016UnitLORCAS NumberCompoundResultResultResultResultResultEP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions - C
	15 of 18:PageWork Order::ClientES1628327Barrington Bridge Replacement:ProjectGHD PTY LTDAnalytical Results----QA02QA01TP05_0.0-0.1TP06_0.1-0.2Client sample IDSub-Matrix: SOIL (Matrix: SOIL)----02-Dec-2016 00:0002-Dec-2016 00:0002-Dec-2016 00:0002-Dec-2016 00:00Client sampling date / time--------ES1628327-024ES1628327-023ES1628327-022ES1628327-021UnitLORCAS NumberCompoundResultResultResultResult----EA055: Moisture Content10.411.612.913.9----%1----Moisture Content (dried @ 103°C)EG005T: Total Metals by ICP-AE
	16 of 18:PageWork Order::ClientES1628327Barrington Bridge Replacement:ProjectGHD PTY LTDAnalytical Results----QA02QA01TP05_0.0-0.1TP06_0.1-0.2Client sample IDSub-Matrix: SOIL (Matrix: SOIL)----02-Dec-2016 00:0002-Dec-2016 00:0002-Dec-2016 00:0002-Dec-2016 00:00Client sampling date / time--------ES1628327-024ES1628327-023ES1628327-022ES1628327-021UnitLORCAS NumberCompoundResultResultResultResult----EP068A: Organochlorine Pesticides (OC) - Continued----Methoxychlor----------------mg/kg0.272-43-5----^ Sum of A
	17 of 18:PageWork Order::ClientES1628327Barrington Bridge Replacement:ProjectGHD PTY LTDAnalytical Results----QA02QA01TP05_0.0-0.1TP06_0.1-0.2Client sample IDSub-Matrix: SOIL (Matrix: SOIL)----02-Dec-2016 00:0002-Dec-2016 00:0002-Dec-2016 00:0002-Dec-2016 00:00Client sampling date / time--------ES1628327-024ES1628327-023ES1628327-022ES1628327-021UnitLORCAS NumberCompoundResultResultResultResult----EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions - Continued<50<50<50<50----mg/kg50---->C10 - C1
	18 of 18:PageWork Order::ClientES1628327Barrington Bridge Replacement:ProjectGHD PTY LTDSurrogate Control LimitsRecovery Limits (%)Sub-Matrix: SOILCompoundCAS NumberLowHighEP068S: Organochlorine Pesticide SurrogateDibromo-DDE21655-73-249147EP068T: Organophosphorus Pesticide SurrogateDEF78-48-835143EP075(SIM)S: Phenolic Compound SurrogatesPhenol-d613127-88-3631232-Chlorophenol-D493951-73-6661222.4.6-Tribromophenol118-79-640138EP075(SIM)T: PAH Surrogates2-Fluorobiphenyl321-60-870122Anthracene-d101719-06-86612
	False 3 3.00TrueEnvironmentalQUALITY CONTROL REPORTWork Order:ES1628327Page:1 of 13::LaboratoryClientEnvironmental Division SydneyGHD PTY LTD:ContactMS EVETTE GRIFFIN:ContactCustomer Services ES:AddressLEVEL 15, 133 CASTLEREAGH STREETSYDNEY NSW, AUSTRALIA 2000Address:277-289 Woodpark Road Smithfield NSW Australia 2164::Telephone----+61-2-8784 8555:Telephone:ProjectBarrington Bridge ReplacementDate Samples Received:09-Dec-2016:Order number----Date Analysis Commenced:12-Dec-2016:C-O-C number----Issue Date:15-
	2 of 13:PageWork Order::ClientES1628327GHD PTY LTDBarrington Bridge Replacement:ProjectGeneral CommentsThe analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house developed procedures are employed in the absence of documented standards or by client request.Where moisture determination has been performed, results are reported on a dry weight basis.Where a reported less
	3 of 13:PageWork Order::ClientES1628327GHD PTY LTDBarrington Bridge Replacement:ProjectSub-Matrix: SOILLaboratory Duplicate (DUP) ReportOriginal ResultRPD (%)Laboratory sample IDClient sample IDMethod: CompoundCAS NumberLORUnitDuplicate ResultRecovery Limits (%)EG005T: Total Metals by ICP-AES  (QC Lot: 689850)  - continuedEG005T: Arsenic7440-38-25mg/kg<5733.7No LimitTP04_0.0-0.1 ES1628327-019EG005T: Copper7440-50-85mg/kg11915.8No LimitEG005T: Lead7439-92-15mg/kg49482.74No LimitEG005T: Zinc7440-66-65mg/kg382
	4 of 13:PageWork Order::ClientES1628327GHD PTY LTDBarrington Bridge Replacement:ProjectSub-Matrix: SOILLaboratory Duplicate (DUP) ReportOriginal ResultRPD (%)Laboratory sample IDClient sample IDMethod: CompoundCAS NumberLORUnitDuplicate ResultRecovery Limits (%)EP075(SIM)B: Polynuclear Aromatic Hydrocarbons  (QC Lot: 687690)EP075(SIM): Naphthalene91-20-30.5mg/kg<0.5<0.50.00No LimitTP03_0.0-0.1 ES1628327-011EP075(SIM): Acenaphthylene208-96-80.5mg/kg<0.5<0.50.00No LimitEP075(SIM): Acenaphthene83-32-90.5mg/kg<
	5 of 13:PageWork Order::ClientES1628327GHD PTY LTDBarrington Bridge Replacement:ProjectSub-Matrix: SOILLaboratory Duplicate (DUP) ReportOriginal ResultRPD (%)Laboratory sample IDClient sample IDMethod: CompoundCAS NumberLORUnitDuplicate ResultRecovery Limits (%)EP075(SIM)B: Polynuclear Aromatic Hydrocarbons  (QC Lot: 689425)EP075(SIM): Naphthalene91-20-30.5mg/kg<0.5<0.50.00No LimitTP06_0.1-0.2 ES1628327-021EP075(SIM): Acenaphthylene208-96-80.5mg/kg<0.5<0.50.00No LimitEP075(SIM): Acenaphthene83-32-90.5mg/kg<
	6 of 13:PageWork Order::ClientES1628327GHD PTY LTDBarrington Bridge Replacement:ProjectSub-Matrix: SOILLaboratory Duplicate (DUP) ReportOriginal ResultRPD (%)Laboratory sample IDClient sample IDMethod: CompoundCAS NumberLORUnitDuplicate ResultRecovery Limits (%)EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 687086)  - continuedEP080: C6 - C10 FractionC6_C1010mg/kg<10<100.00No LimitTP03_0.0-0.1 ES1628327-011EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 6
	7 of 13:PageWork Order::ClientES1628327GHD PTY LTDBarrington Bridge Replacement:ProjectSub-Matrix: SOILLaboratory Duplicate (DUP) ReportOriginal ResultRPD (%)Laboratory sample IDClient sample IDMethod: CompoundCAS NumberLORUnitDuplicate ResultRecovery Limits (%)EP080: BTEXN  (QC Lot: 687087)  - continuedEP080: Toluene108-88-30.5mg/kg<0.5<0.50.00No LimitAnonymous EB1628974-011EP080: Ethylbenzene100-41-40.5mg/kg<0.5<0.50.00No LimitEP080: meta- & para-Xylene108-38-3 106-42-30.5mg/kg<0.5<0.50.00No LimitEP080: o
	8 of 13:PageWork Order::ClientES1628327GHD PTY LTDBarrington Bridge Replacement:ProjectMethod Blank (MB) and Laboratory Control Spike (LCS) ReportThe quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Spike (LCS) refers to a certified reference mate
	9 of 13:PageWork Order::ClientES1628327GHD PTY LTDBarrington Bridge Replacement:ProjectSub-Matrix: SOILMethod Blank (MB) ReportLaboratory Control Spike (LCS) ReportSpikeSpike Recovery (%)Recovery Limits (%)ResultConcentrationHighLowLCSMethod: CompoundCAS NumberLORUnitEP068A: Organochlorine Pesticides (OC)  (QCLot: 687692)  - continuedEP068: beta-Endosulfan33213-65-90.05mg/kg<0.0590.90.5 mg/kg11569EP068: 4.4`-DDD72-54-80.05mg/kg<0.0595.20.5 mg/kg12169EP068: Endrin aldehyde7421-93-40.05mg/kg<0.0586.80.5 mg/kg
	10 of 13:PageWork Order::ClientES1628327GHD PTY LTDBarrington Bridge Replacement:ProjectSub-Matrix: SOILMethod Blank (MB) ReportLaboratory Control Spike (LCS) ReportSpikeSpike Recovery (%)Recovery Limits (%)ResultConcentrationHighLowLCSMethod: CompoundCAS NumberLORUnitEP075(SIM)B: Polynuclear Aromatic Hydrocarbons  (QCLot: 689425)  - continuedEP075(SIM): Benzo(a)pyrene50-32-80.5mg/kg<0.594.46 mg/kg12670EP075(SIM): Indeno(1.2.3.cd)pyrene193-39-50.5mg/kg<0.593.16 mg/kg12161EP075(SIM): Dibenz(a.h)anthracene53-
	11 of 13:PageWork Order::ClientES1628327GHD PTY LTDBarrington Bridge Replacement:ProjectSub-Matrix: SOILMethod Blank (MB) ReportLaboratory Control Spike (LCS) ReportSpikeSpike Recovery (%)Recovery Limits (%)ResultConcentrationHighLowLCSMethod: CompoundCAS NumberLORUnitEP080: BTEXN  (QCLot: 687087)  - continuedEP080: Benzene71-43-20.2mg/kg<0.21011 mg/kg11662EP080: Toluene108-88-30.5mg/kg<0.51021 mg/kg12167EP080: Ethylbenzene100-41-40.5mg/kg<0.596.21 mg/kg11765EP080: meta- & para-Xylene108-38-3 106-42-30.5mg/
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	5 of 11:PageWork Order::ClientES1711273BARRINGTON BRIDGE:ProjectGHD PTY LTDAnalytical ResultsHA5_0.0-0.1HA4_0.0-0.2HA3_0.0-0.2HA2_0.0-0.2HA1_0.0-0.2Client sample IDSub-Matrix: SOIL (Matrix: SOIL)10-May-2017 00:0010-May-2017 00:0010-May-2017 00:0010-May-2017 00:0010-May-2017 00:00Client sampling date / timeES1711273-007ES1711273-006ES1711273-005ES1711273-003ES1711273-001UnitLORCAS NumberCompoundResultResultResultResultResultEP080/071: Total Petroleum Hydrocarbons - Continued<100<100<100<100<100mg/kg100----C1
	6 of 11:PageWork Order::ClientES1711273BARRINGTON BRIDGE:ProjectGHD PTY LTDAnalytical ResultsHA5_0.0-0.1HA4_0.0-0.2HA3_0.0-0.2HA2_0.0-0.2HA1_0.0-0.2Client sample IDSub-Matrix: SOIL (Matrix: SOIL)10-May-2017 00:0010-May-2017 00:0010-May-2017 00:0010-May-2017 00:0010-May-2017 00:00Client sampling date / timeES1711273-007ES1711273-006ES1711273-005ES1711273-003ES1711273-001UnitLORCAS NumberCompoundResultResultResultResultResultEP075(SIM)T: PAH Surrogates - Continued99.6Anthracene-d1099.310196.395.4%0.51719-06-8
	7 of 11:PageWork Order::ClientES1711273BARRINGTON BRIDGE:ProjectGHD PTY LTDAnalytical Results----QA1HA8_0.0-0.1HA7_0.0-0.1HA6_0.0-0.1Client sample IDSub-Matrix: SOIL (Matrix: SOIL)----10-May-2017 00:0010-May-2017 00:0010-May-2017 00:0010-May-2017 00:00Client sampling date / time--------ES1711273-012ES1711273-011ES1711273-009ES1711273-008UnitLORCAS NumberCompoundResultResultResultResult----EA055: Moisture Content13.36.77.110.7----%1----Moisture Content (dried @ 103°C)EA200: AS 4964 - 2004 Identification of A
	8 of 11:PageWork Order::ClientES1711273BARRINGTON BRIDGE:ProjectGHD PTY LTDAnalytical Results----QA1HA8_0.0-0.1HA7_0.0-0.1HA6_0.0-0.1Client sample IDSub-Matrix: SOIL (Matrix: SOIL)----10-May-2017 00:0010-May-2017 00:0010-May-2017 00:0010-May-2017 00:00Client sampling date / time--------ES1711273-012ES1711273-011ES1711273-009ES1711273-008UnitLORCAS NumberCompoundResultResultResultResult----EP068A: Organochlorine Pesticides (OC) - Continued<0.05beta-Endosulfan<0.05<0.05<0.05----mg/kg0.0533213-65-9<0.05^ Endos
	9 of 11:PageWork Order::ClientES1711273BARRINGTON BRIDGE:ProjectGHD PTY LTDAnalytical Results----QA1HA8_0.0-0.1HA7_0.0-0.1HA6_0.0-0.1Client sample IDSub-Matrix: SOIL (Matrix: SOIL)----10-May-2017 00:0010-May-2017 00:0010-May-2017 00:0010-May-2017 00:00Client sampling date / time--------ES1711273-012ES1711273-011ES1711273-009ES1711273-008UnitLORCAS NumberCompoundResultResultResultResult----EP080/071: Total Petroleum Hydrocarbons - Continued<100120<100<100----mg/kg100----C15 - C28 Fraction<100240110<100----mg
	10 of 11:PageWork Order::ClientES1711273BARRINGTON BRIDGE:ProjectGHD PTY LTDAnalytical Results----QA1HA8_0.0-0.1HA7_0.0-0.1HA6_0.0-0.1Client sample IDSub-Matrix: SOIL (Matrix: SOIL)----10-May-2017 00:0010-May-2017 00:0010-May-2017 00:0010-May-2017 00:00Client sampling date / time--------ES1711273-012ES1711273-011ES1711273-009ES1711273-008UnitLORCAS NumberCompoundResultResultResultResult----EP075(SIM)T: PAH Surrogates - Continued94.0Anthracene-d1090.010095.6----%0.51719-06-882.84-Terphenyl-d1484.291.886.5---
	11 of 11:PageWork Order::ClientES1711273BARRINGTON BRIDGE:ProjectGHD PTY LTDSurrogate Control LimitsRecovery Limits (%)Sub-Matrix: SOILCompoundCAS NumberLowHighEP066S: PCB SurrogateDecachlorobiphenyl2051-24-339149EP068S: Organochlorine Pesticide SurrogateDibromo-DDE21655-73-249147EP068T: Organophosphorus Pesticide SurrogateDEF78-48-835143EP075(SIM)S: Phenolic Compound SurrogatesPhenol-d613127-88-3631232-Chlorophenol-D493951-73-6661222.4.6-Tribromophenol118-79-640138EP075(SIM)T: PAH Surrogates2-Fluorobipheny
	False 4 4.00TrueEnvironmentalQUALITY CONTROL REPORTWork Order:ES1711273Page:1 of 9::LaboratoryClientEnvironmental Division SydneyGHD PTY LTD:ContactMS EVETTE GRIFFIN:ContactCustomer Services ES:AddressPO BOX 5403NEWCASTLE WEST NSW, AUSTRALIA 2302Address:277-289 Woodpark Road Smithfield NSW Australia 2164::Telephone----+61-2-8784 8555:Telephone:ProjectBARRINGTON BRIDGEDate Samples Received:11-May-2017:Order number2218532Date Analysis Commenced:17-May-2017:C-O-C number----Issue Date:22-May-2017Sampler:----Sit
	2 of 9:PageWork Order::ClientES1711273GHD PTY LTDBARRINGTON BRIDGE:ProjectGeneral CommentsThe analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house developed procedures are employed in the absence of documented standards or by client request.Where moisture determination has been performed, results are reported on a dry weight basis.Where a reported less than (<) res
	3 of 9:PageWork Order::ClientES1711273GHD PTY LTDBARRINGTON BRIDGE:ProjectSub-Matrix: SOILLaboratory Duplicate (DUP) ReportOriginal ResultRPD (%)Laboratory sample IDClient sample IDMethod: CompoundCAS NumberLORUnitDuplicate ResultRecovery Limits (%)EP066: Polychlorinated Biphenyls (PCB)  (QC Lot: 887981)  - continuedEP066: Total Polychlorinated biphenyls----0.1mg/kg<0.1<0.10.00No LimitHA1_0.0-0.2 ES1711273-001EP068A: Organochlorine Pesticides (OC)  (QC Lot: 887980)EP068: alpha-BHC319-84-60.05mg/kg<0.05<0.05
	4 of 9:PageWork Order::ClientES1711273GHD PTY LTDBARRINGTON BRIDGE:ProjectSub-Matrix: SOILLaboratory Duplicate (DUP) ReportOriginal ResultRPD (%)Laboratory sample IDClient sample IDMethod: CompoundCAS NumberLORUnitDuplicate ResultRecovery Limits (%)EP075(SIM)B: Polynuclear Aromatic Hydrocarbons  (QC Lot: 887979)  - continuedEP075(SIM): Benzo(g.h.i)perylene191-24-20.5mg/kg1.41.39.77No LimitAnonymous EW1702092-002EP075(SIM): Sum of polycyclic aromatic hydrocarbons----0.5mg/kg14.314.51.390% - 20%EP075(SIM): Be
	5 of 9:PageWork Order::ClientES1711273GHD PTY LTDBARRINGTON BRIDGE:ProjectSub-Matrix: SOILLaboratory Duplicate (DUP) ReportOriginal ResultRPD (%)Laboratory sample IDClient sample IDMethod: CompoundCAS NumberLORUnitDuplicate ResultRecovery Limits (%)EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 887978)  - continuedEP071: >C10 - C16 Fraction----50mg/kg<50<500.00No LimitHA1_0.0-0.2 ES1711273-001EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 891967)EP080: C
	6 of 9:PageWork Order::ClientES1711273GHD PTY LTDBARRINGTON BRIDGE:ProjectMethod Blank (MB) and Laboratory Control Spike (LCS) ReportThe quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Spike (LCS) refers to a certified reference material, or a kn
	7 of 9:PageWork Order::ClientES1711273GHD PTY LTDBARRINGTON BRIDGE:ProjectSub-Matrix: SOILMethod Blank (MB) ReportLaboratory Control Spike (LCS) ReportSpikeSpike Recovery (%)Recovery Limits (%)ResultConcentrationHighLowLCSMethod: CompoundCAS NumberLORUnitEP075(SIM)B: Polynuclear Aromatic Hydrocarbons  (QCLot: 887979)  - continuedEP075(SIM): Naphthalene91-20-30.5mg/kg<0.594.36 mg/kg12577EP075(SIM): Acenaphthylene208-96-80.5mg/kg<0.589.16 mg/kg12472EP075(SIM): Acenaphthene83-32-90.5mg/kg<0.594.66 mg/kg12773EP
	8 of 9:PageWork Order::ClientES1711273GHD PTY LTDBARRINGTON BRIDGE:ProjectMatrix Spike (MS) ReportThe quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on analyte recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.Sub-Matrix: SOILMatrix
	9 of 9:PageWork Order::ClientES1711273GHD PTY LTDBARRINGTON BRIDGE:ProjectSub-Matrix: SOILMatrix Spike (MS) ReportSpikeRecovery(%)Recovery Limits (%)Spike HighLowMSConcentrationLaboratory sample IDClient sample IDMethod: CompoundCAS NumberEP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 891967)  - continuedHA1_0.0-0.2 ES1711273-001C6_C10EP080: C6 - C10 Fraction98.337.5 mg/kg13070EP080: BTEXN  (QCLot: 891967)HA1_0.0-0.2 ES1711273-00171-43-2EP080: Benzene77.72.5 mg/kg13070108-88-3EP080
	TrueEnvironmentalQA/QC Compliance Assessment to assist with Quality ReviewWork Order:ES1711273Page:1 of 7::LaboratoryClientEnvironmental Division SydneyGHD PTY LTD:ContactMS EVETTE GRIFFINTelephone:+61-2-8784 8555:ProjectBARRINGTON BRIDGEDate Samples Received:11-May-2017Site:----Issue Date:22-May-2017----:SamplerNo. of samples received:12:Order number2218532No. of samples analysed:9This report is automatically generated by the ALS LIMS through interpretation of the ALS Quality Control Report and several Qua
	2 of 7:PageWork Order::ClientES1711273GHD PTY LTDBARRINGTON BRIDGE:ProjectAnalysis Holding Time ComplianceHolding times for VOC in soils vary according to analytes of interest.  Vinyl Chloride and Styrene holding time is 7 days; others 14 days.  A recorded breach does not guarantee a breach for all VOC analytes and should be verified in case the reported breach is a false positive or Vinyl Chloride and Styrene are not key analytes of interest/concern.Holding time for leachate methods (e.g. TCLP) vary accord
	3 of 7:PageWork Order::ClientES1711273GHD PTY LTDBARRINGTON BRIDGE:ProjectMatrix: SOILEvaluation: û = Holding time breach ; ü = Within holding time. AnalysisExtraction / PreparationSample DateMethodEvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)EP066: Polychlorinated Biphenyls (PCB)Soil Glass Jar - Unpreserved (EP066)HA1_0.0-0.2,HA2_0.0-0.2,HA3_0.0-0.2,HA4_0.0-0.2,HA5_0.0-0.1,HA6_0.0-0.1,HA7_0.0-0.1,HA8_0.0-0.1,QA126-Jun-201724-May-201717-May-
	4 of 7:PageWork Order::ClientES1711273GHD PTY LTDBARRINGTON BRIDGE:ProjectMatrix: SOILEvaluation: û = Holding time breach ; ü = Within holding time. AnalysisExtraction / PreparationSample DateMethodEvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 FractionsSoil Glass Jar - Unpreserved (EP071)HA1_0.0-0.2,HA2_0.0-0.2,HA3_0.0-0.2,HA4_0.0-0.2,HA5_0.0-0.1,HA6_0.0-0.1,HA7_0.0-0.1,HA8_0.0-0.1,QA126-J
	5 of 7:PageWork Order::ClientES1711273GHD PTY LTDBARRINGTON BRIDGE:ProjectQuality Control Parameter Frequency ComplianceThe following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(were) processed. Actual rate should be greater than or equal to the expected rate. A listing of breaches is provided in the Summary of Outliers.Matrix: SOILEvaluation: û = Quality Control frequency not within specification ; ü = Quality Control f
	6 of 7:PageWork Order::ClientES1711273GHD PTY LTDBARRINGTON BRIDGE:ProjectBrief Method SummariesThe analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the Cer
	7 of 7:PageWork Order::ClientES1711273GHD PTY LTDBARRINGTON BRIDGE:Project
	Figure
	Figure
	Figure
	THUNDERBOLTSWAYTHUNDERBOLTSWAYBARRINGTONRIVERCOPELANDCREEKBARRINGTONBarringtonReserveFigure 2G:\22\18532\GIS\Maps\Deliverables\ContamSiteAssess\2218532_CSA002_TheProposal_0.mxd0255075100MetresLEGEND© 2018. Whilst every care has been taken to prepare this map, GHD, LPI and RMS make no representations or warranties about its accuracy, reliability, completeness or suitability for any particular purpose and cannot accept liability and responsibility of any kind (whether in contract, tort or otherwise) for any e
	Job NumberRevisionFigureDateN:\AU\Newcastle\Projects\22\18532\CADD\Drawings\Figures\Geotech Factual\22-18532-FIG100.dwgCad File No:14 June 2017 - 3:47 PMPlot Date:Isaac SmithPlotted by:1ROADS AND MARITIME SERVICESBARRINGTON BRIDGE UPGRADEContamination AssessmentOverview Plan of Site - Sheet 1 of 522-18532AJune 2017FIGURE 1AFIGURE 1BFIGURE 1CFIGURE 1D0SCALE 1:2000  AT ORIGINAL SIZE60m2040INVESTIGATION AREANTSGLOUCESTERBARRINGTONBARRINGTON RIVERTO BARRINGTONTHUNDERBOLTS WAYTO SCONESOURCE: ©SOURCE: ©Levels 2 &
	LIMIT OF WORKSMC00 CH 40.000160140120100806040200Job NumberRevisionFigureDateN:\AU\Newcastle\Projects\22\18532\CADD\Drawings\Figures\Geotech Factual\22-18532-FIG100.dwgCad File No:14 June 2017 - 3:47 PMPlot Date:Isaac SmithPlotted by:1AROADS AND MARITIME SERVICESBARRINGTON BRIDGE UPGRADEContamination AssessmentSample Location Plan - Sheet 2 of 522-18532AJune 20170SCALE 1:500  AT ORIGINAL SIZE15m510TP101LEGENDTEST PIT LOCATIONADJOINS FIGURE 1BTP1TP5TP2TP6SOURCE: ©PLANSCALE 1:500Levels 2 & 3 GHD Tower, 24 Hon
	340320300280260240220200Job NumberRevisionFigureDateN:\AU\Newcastle\Projects\22\18532\CADD\Drawings\Figures\Geotech Factual\22-18532-FIG100.dwgCad File No:14 June 2017 - 3:47 PMPlot Date:Isaac SmithPlotted by:1BROADS AND MARITIME SERVICESBARRINGTON BRIDGE UPGRADEContamination AssessmentSample Location Plan - Sheet 3 of 522-18532-10AJune 20170SCALE 1:500  AT ORIGINAL SIZE15m510TP3BH1LEGENDBORE HOLE LOCATIONTEST PIT LOCATIONHAND AUGER LOCATIONADJOINS FIGURE 1ATP7TP4TP3BH1BH2BH3BH5BH6SOURCE: ©PLANSCALE 1:500AD
	200100806040200500480460440420400380360Job NumberRevisionFigureDateN:\AU\Newcastle\Projects\22\18532\CADD\Drawings\Figures\Geotech Factual\22-18532-FIG100.dwgCad File No:14 June 2017 - 3:48 PMPlot Date:Isaac SmithPlotted by:1CROADS AND MARITIME SERVICESBARRINGTON BRIDGE UPGRADEContamination AssessmentSample Location Plan - Sheet 4 of 522-18532AJune 20170SCALE 1:500  AT ORIGINAL SIZE15m510TP9BH7LEGENDBORE HOLE LOCATIONTEST PIT LOCATIONADJOINS FIGURE 1BTP8BH6BH7TP9TP10TP11TP13TP12SOURCE: ©PLANSCALE 1:500ADJOI
	LIMIT OF WORKSMC00 CH 610.000200660640620600580560540520500Job NumberRevisionFigureDateN:\AU\Newcastle\Projects\22\18532\CADD\Drawings\Figures\Geotech Factual\22-18532-FIG100.dwgCad File No:14 June 2017 - 3:48 PMPlot Date:Isaac SmithPlotted by:1DROADS AND MARITIME SERVICESBARRINGTON BRIDGE UPGRADEContamination AssessmentSample Location Plan - Sheet 5 of 522-18532-10AJune 20170SCALE 1:500  AT ORIGINAL SIZE15m510TP13LEGENDTEST PIT LOCATIONADJOINS FIGURE 1CTP13TP14TP15SOURCE: ©PLANSCALE 1:500Levels 2 & 3 GHD T
	LEGEND c:::J Site location --Road Watercourse Paper Size A4 0 0.751.5 4.5 Kilometres Map Projection: Transverse Mercator Horizontal Datum: GOA 1994 Grid: GOA 1994 MGA Zone 56 <im•> liiiiiiiiiil G:\22\18532\GIS\Maps\Deliverables\ContamSiteAssess\221 8532_ CSA00 1_Locality _0. mxd BROKEN HILL Roads and Maritime Services New Barrington Bridge Contamination Site Assessment Proposal Locality I Site location I ,TAM.: .. woo7 TH NE~STLE tDNEY GRIFFITH RRA Job Number 122-18532 Revision 0 Date 12 Mar 2018 Figure 1 L



	Landscape character and visual impact assessment - Barrington Bridge replacement
	Landscape character and visual impact assessment - Barrington Bridge replacement
	Landscape character and visual impact assessment - Barrington Bridge replacement
	Landscape character and visual impact assessment - Barrington Bridge replacement
	Landscape character and visual impact assessment - Barrington Bridge replacement

	Peter Andrews + Associates Pty Ltd
	Peter Andrews + Associates Pty Ltd
	Peter Andrews + Associates Pty Ltd
	     
	           


	paa.design . 
	paa.design . 
	paa.design . 
	architecture . planning . urban design . landscape architecture


	 i
	 i

	Figure
	Barrington Bridge replacement
	Barrington Bridge replacement
	Barrington Bridge replacement

	Thunderbolts Way Barrington
	Thunderbolts Way Barrington


	Landscape character and 
	Landscape character and 
	Landscape character and 

	visual impact assessment
	visual impact assessment


	Figure
	February 2018
	February 2018

	Report prepared for:
	Report prepared for:
	Figure

	On behalf of:
	Figure

	Report prepared by: 
	PO Box 494 Terrigal NSW 2260   
	PO Box 494 Terrigal NSW 2260   

	Level 1 . 56 Terrigal Esplanade Terrigal
	Level 1 . 56 Terrigal Esplanade Terrigal

	Studio 67 Windmill Street Millers Point  
	Studio 67 Windmill Street Millers Point  

	P::+61 2 4385 9126 
	P::+61 2 4385 9126 

	E::info@paadesign.com.au    
	E::info@paadesign.com.au    

	W::www.paadesign.com.au
	W::www.paadesign.com.au


	Figure
	Document history and status
	Document history and status
	Document history and status


	Project Number: 16_036 
	Project Number: 16_036 
	Barrington Bridge replacement Thunderbolts Way Barrington
	Front cover image: Sketch of the existing Barrington Bridge by Peter Andrews
	Version
	Version
	Version
	Version
	Version

	Date issued
	Date issued

	Description
	Description

	Author
	Author

	Approved by
	Approved by


	A
	A
	A
	A


	13 February 2017
	13 February 2017
	13 February 2017


	First issue to client
	First issue to client
	First issue to client


	Vanessa Colclough / Kris Petersen
	Vanessa Colclough / Kris Petersen
	Vanessa Colclough / Kris Petersen


	Peter Andrews 
	Peter Andrews 
	Peter Andrews 





	        

	CONTENTS
	CONTENTS
	1.0  INTRODUCTION 1
	1.1.  The proposal 1
	1.2.  Purpose + scope of the report 3
	2.0  BACKGROUND 4
	2.1.  Roads and Maritime Timber Truss Bridge Conservation Strategy 4
	3.0  CONTEXTUAL ANALYSIS 5
	3.1.  Regional context 5
	3.2.  Local context 6
	3.3.  Visual setting of the bridge 7
	3.4.  Planning framework 8
	4.0  LANDSCAPE CHARACTER ANALYSIS 9
	4.1.  Landscape character zones 9
	4.2.  Methodology 10
	4.3.  Impact assessment 10
	5.0  VISUAL IMPACT 15
	5.1.  Methodology 15
	5.2.  Visual impact assessment 16
	6.0  PROPOSED MITIGATION MEASURES 23
	7.0  REFERENCES 24

	1.0 
	1.0 
	1.0 
	1.0 
	1.0 

	 INTRODUCTION



	Figure
	1.1. 
	1.1. 
	1.1. 
	1.1. 
	1.1. 

	 The proposal



	NSW Roads and Maritime Services (Roads and Maritime) is proposing the construction of a new bridge over the Barrington River and the temporary retention of the existing bridge (the proposal). The new alignment is to the south of the existing bridge, with realignment of Thunderbolts Way for approximately 200 m either side of the Barrington River. The new bridge will be on a broad curve. Refer Figure 1. 
	NSW Roads and Maritime Services (Roads and Maritime) is proposing the construction of a new bridge over the Barrington River and the temporary retention of the existing bridge (the proposal). The new alignment is to the south of the existing bridge, with realignment of Thunderbolts Way for approximately 200 m either side of the Barrington River. The new bridge will be on a broad curve. Refer Figure 1. 
	The proposal would be completed in a staged manner with the new bridge and the majority of the road approaches being constructed in the first phase. After diversion of traffic onto the new bridge, completion of the remainder of the earthworks, and removal of the existing bridge would be undertaken. It is expected that the existing bridge would be retained up to a period of approximately two (2) years. Existing road approaches would also be removed.
	The proposal would require the establishment of a temporary site compound/stockpile site on both the east and west of the Barrington River. In addition, an off-site emergency storage area is proposed in an existing disturbed location at Bowman Farm Road, Gloucester.
	The major design changes for the approach roads of the proposal includes:
	• 
	• 
	• 
	• 

	Alterations to the alignment of the road approaches of Thunderbolts Way to the east and west to link with the new bridge and provision of new embankments.

	• 
	• 
	• 

	Provision of temporary road widening to suit staging arrangements at the interface with the existing Thunderbolts Way.

	• 
	• 
	• 

	The embankments immediately adjoining the road along the eastern and western approaches are 1 in 4 batters. Some embankments along the western approach will be 1 in 2 batters due to the existing topography. 

	• 
	• 
	• 

	Property acquisition including: Total acquisition of Lot 1 of DP 543699 and removal of existing building.Partial acquisition of Lot 782 of DP 859185, Lot 3 of DP 286177 and Lot 120 of DP 1060829.
	 
	 


	• 
	• 
	• 

	Utility adjustments, including an underground Telstra service, Essential Energy overhead transmission lines and power poles, and water services owned by MidCoast Water. Adjustment of the water services owned by MidCoast Water would require replacement of asbestos piping from the existing Barrington Bridge to the village of Barrington.

	• 
	• 
	• 

	Landscape treatment of the approach roads, rehabilitation of the embankments and disturbed areas. 

	• 
	• 
	• 

	Removal of road approaches.

	• 
	• 
	• 

	Provision of informal access to the river.
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	Figure 1 – 
	Figure 1 – 

	Proposed new Barrington Bridge   
	Source: GHD 2017
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	The proposal for the new bridge incorporates:
	The proposal for the new bridge incorporates:
	• 
	• 
	• 
	• 

	Construction of a new concrete super-T girder bridge over the Barrington River, approximately 108 m long, 14.43 m wide and incorporating a 2.8 m wide path for pedestrians. The pedestrian path ends approximately 30 m from the bridge in both directions.

	• 
	• 
	• 

	The new bridge deck would be at RL 111.34 on the eastern bank and RL 113.50 on the western bank. A 1.4 m pedestrian fence is proposed on the northern side of the bridge and a 1.3 m traffic barrier on the southern side and between the road and pedestrian path. 

	• 
	• 
	• 

	Construction of a temporary in-stream rock platform in the Barrington River for bridge construction.

	• 
	• 
	• 

	Clearing of vegetation

	• 
	• 
	• 

	Earthworks

	• 
	• 
	• 

	Landscaping

	• 
	• 
	• 

	Decommissioning and rehabilitation of disturbed areas.


	Refer Figures 2 and 3. 
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	Proposed bridge long section 


	Source: GHD 2017
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	Figure 3 – 

	Proposed bridge cross section 


	Source: GHD 2017
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	1.2. 
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	 Purpose + scope of the report



	The purpose of this report is to undertake a Landscape character and visual impact assessment (LCVIA) for the new Barrington Bridge and bridge approaches and the retention of the existing bridge for up to approximately two (2) years. The new Barrington Bridge proposal is located to the south of the existing bridge.
	The purpose of this report is to undertake a Landscape character and visual impact assessment (LCVIA) for the new Barrington Bridge and bridge approaches and the retention of the existing bridge for up to approximately two (2) years. The new Barrington Bridge proposal is located to the south of the existing bridge.
	This LCVIA provides:
	• 
	• 
	• 
	• 

	An introduction and background for the proposal.

	• 
	• 
	• 

	A contextual analysis of the study area providing an overview of the regional and local context of the area.

	• 
	• 
	• 

	A description of the visual setting of the existing bridge.

	• 
	• 
	• 

	A landscape character and visual impact assessment of the proposal.

	• 
	• 
	• 

	Mitigation measures for the residual impacts of the proposal.
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	Existing Barrington Bridge
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	 Roads and Maritime Timber Truss Bridge Conservation Strategy



	Roads and Maritime has developed a strategy for the sustainable conservation of heritage timber truss bridges throughout NSW (Figure 5). Community consultation was undertaken as part of the strategy.
	Roads and Maritime has developed a strategy for the sustainable conservation of heritage timber truss bridges throughout NSW (Figure 5). Community consultation was undertaken as part of the strategy.
	TIMBER TRUSS BRIDGE CONSERVATION STRATEGY Submissions report and revised conservation strategy AUGUST 2012 RMS 13.170 ISBN 978-1-922194-17-6 
	INDIVIDUAL BRIDGE PROFILES  TIMBER TRUSS ROAD BRIDGES  JULY 2011 
	JULY2011CommunityUpdateRTA Timber Truss Road BridgesA strategic approach to conservation The RTA has developed a new strategy for the sustainable conservation of heritage timber trussbridges.A report outlining this proposed strategy has been prepared by the RTA. In collaborationwith the Heritage Council of NSW, the RTA is now seeking community feedback on the proposal.  Background The RTA manages many of the State’s surviving timber trussroad bridges. Of the 407 bridges built between about 1860and 1936, 63 

	Of the 407 bridges built between about 1860 and 1936, 63 remain of which 48 are managed by Roads and Maritime and 15 by local councils. These bridges represent an important part of the heritage of NSW with 29 currently listed on the State Heritage Register.
	Managing these historic assets into the future presents an important challenge. Issues include inadequate load carrying capacity, narrow bridge width, poor access for large vehicles and frequent and very expensive ongoing maintenance needs.
	Timber truss bridges were designed for horse-drawn wagons and subsequently steam engines, weighing about 16 tonnes. They were built from high quality Australian hardwood timbers, which at the time were readily available and cheaper than imported iron and steel (Roads and Maritime 2011). 
	Roads and Maritime recognises that not all timber truss bridges can be maintained into the future due to maintenance issues and the increasing demands for heavy vehicle access.  
	There are few reuse options and ongoing maintenance costs are similar to operational bridge costs. Out of service bridges over a waterway create safety and environmental hazards. 
	Barrington Bridge was built in 1920 and is an Allan truss bridge. The bridge is located on Thunderbolts Way, which is an important freight link between the Mid North Coast and the New England Tablelands serving tourism, livestock and timber industries.
	Due to the emerging load requirements of this route, the bridge has been identified for replacement. As a result, the bridge cannot be retained for use in Roads and Maritime’s timber truss bridge portfolio. 
	The truss form used on the bridge is of the Allan Truss Type 2 - ‘Standard’ type, which can be seen in other examples. Its removal and replacement would not result in a loss of the representativeness of Roads and Maritime’s timber truss bridge collection (Roads and Maritime, 2011).
	The proposal involves replacing the existing timber bridge with a structure on an improved alignment to reduce long term maintenance costs and improve road freight productivity while meeting the changing traffic needs of the community in Barrington and surrounding areas. 
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	Figure 5 – 

	Timber truss bridge reports


	Source: Roads and Maritime Services 2012

	Identifying the best bridge candidates for conservation   The RTA and heritage experts considered both operationaland heritage criteria to identify which timber truss bridgeshad the fewest operational constraints and the highest levelof heritage significance. The assessment identified 24 bridges which met, or could be upgraded to meet the operational requirements of theroad network.These 24 bridges provide a reasonablerepresentation of the five timber truss designs and features.There is also the potential t
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	Barrington Bridge trusses
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	Figure 7 – 

	Timber truss bridge designs


	Source: Roads and Maritime Services 2012
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	3.1. 
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	 Regional context



	Barrington Bridge is located on Thunderbolts Way and crosses the Barrington River. The bridge is located approximately 500 m west of the village of Barrington (Figure 8). 
	Barrington Bridge is located on Thunderbolts Way and crosses the Barrington River. The bridge is located approximately 500 m west of the village of Barrington (Figure 8). 
	Thunderbolts Way is a regional road linking Gloucester to Walcha (Figure 9). Thunderbolts Way is under the control of MidCoast Council, while Roads and Maritime manages the timber bridge.
	Barrington Village is surrounded by a number of mountain ranges including the Copeland Tops and the Bucketts Mountains, which forms a significant part of its landscape setting.
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	Locality plan


	Source: Six maps 2016
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	Regional context - Gloucester to Walcha


	Source: Six maps 2016
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	Figure
	Barrington Bridge is approximately 500 m west of Barrington Village. Barrington Village is located approximately 5 km north-west of Gloucester. Barrington Village provides a range of services including a general store, service station, community hall, the Barrington public school (primary school) and various open space and recreational areas (Figure 10).
	Barrington Bridge is approximately 500 m west of Barrington Village. Barrington Village is located approximately 5 km north-west of Gloucester. Barrington Village provides a range of services including a general store, service station, community hall, the Barrington public school (primary school) and various open space and recreational areas (Figure 10).
	The village is elevated and has views over the adjoining agricultural lands to the west and the Barrington River. Agricultural lands adjoining Barrington River include cropping for hay production and livestock grazing.
	Barrington Reserve is located to the west of the Barrington River and north-west of the Barrington Bridge and is accessed from Thunderbolts Way. The reserve has seven (7) camping sites and toilets. Access to the River is via a set of stairs within the reserve. Barrington River is used for canoe/kayak launching, swimming and fishing. 
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	Local context


	Source: Base map - GHD 2016
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	 Visual setting of the bridge



	Figure
	Barrington Bridge is a single lane timber bridge that crosses the Barrington River at right angles and is at a lower level to the surrounding road network (Figure 11).
	Barrington Bridge is a single lane timber bridge that crosses the Barrington River at right angles and is at a lower level to the surrounding road network (Figure 11).
	Both approaches to the bridge from the east and west are curved on approach. Vehicles are required to give way to a vehicle on the bridge.
	Riparian vegetation is located on the banks of the river further obscuring the view of the bridge from the surrounding area. 
	The existing situation at the Barrington Bridge is characterised by:
	• 
	• 
	• 
	• 

	The view from the approach to the bridge is agricultural fields and beyond. 

	• 
	• 
	• 

	The Barrington River is a perennial river popular with kayakers and canoers due to its sections of white water and attractive scenery.

	• 
	• 
	• 

	The  western and eastern approaches to the existing bridge are unmarked (except by a road sign).

	• 
	• 
	• 

	The steep-sided banks to Barrington River are replete with weed species.

	• 
	• 
	• 

	Barrington Reserve is adjacent to the proposal and provides camping, BBQ, amenities and an entry point to the Barrington River.
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	Visual setting of existing bridge


	Source: Base map - Google Earth 2016
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	 Planning framework
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	The existing Barrington Bridge is located within the MidCoast Local Government Area. 
	The existing Barrington Bridge is located within the MidCoast Local Government Area. 
	The bridge and road alignment is zoned RU1 Primary Production under the Gloucester Local Environmental Plan 2010 (Gloucester LEP) as are the adjoining agricultural lands. The adjoining camping ground (Barrington Reserve) is zoned RE1 Public Recreation. Refer Figure 12.
	Barrington Bridge is listed as a local heritage item under the Gloucester LEP. Refer Figure 13
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	Heritage map


	Source: Department of Planning and Environment (2016)
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	Zone plan


	Source: Department of Planning and Environment (2016)
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	 Landscape character zones



	A series of landscape character zones (LCZ) were identified that have a distinct character resulting from a combination of urban and landscape features that include landform, built form, vegetation and land use for the study area (Figure 14). 
	A series of landscape character zones (LCZ) were identified that have a distinct character resulting from a combination of urban and landscape features that include landform, built form, vegetation and land use for the study area (Figure 14). 
	The landscape character zones for the study area have been identified as:
	• 
	• 
	• 
	• 

	LCZ 1 - Barrington Village

	• 
	• 
	• 

	LCZ 2 - Agricultural Lands

	• 
	• 
	• 

	LCZ 3 - Barrington River and Bridge 

	• 
	• 
	• 

	LCZ 4 - Barrington Reserve
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	Landscape character zones


	Source: Base map - GHD
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	The methodology for the Landscape character impact assessment is in accordance with the Roads and Maritime’s Guideline for landscape character and visual impact assessment.
	The methodology for the Landscape character impact assessment is in accordance with the Roads and Maritime’s Guideline for landscape character and visual impact assessment.
	Impacts can be positive and/or negative depending on a number of variables including viewer’s perceptions. For this assessment, it is PAA Design’s interpretation of values that determine the rankings for the landscape character impact assessment.
	Sensitivity and magnitude provide measures to assess impacts from the proposal on the landscape character. The sensitivity and magnitude for landscape character are as follows:
	Sensitivity: refers to how sensitive the character of the setting is to the proposed change and its capacity to absorb the change. 
	Magnitude: refers to the scale, form and character of a development proposal. 
	The rankings outlined in Table 1 have been used to determine the sensitivity and magnitude of the proposal on each LCZ.
	Table 1 – 
	Table 1 – 
	Table 1 – 
	Table 1 – 

	Sensitivity and magnitude rankings


	Rank
	Rank
	Rank
	Rank
	Rank

	Description
	Description


	Negligible
	Negligible
	Negligible

	Only a small part is discernible or at such a distance and is scarcely appreciated.
	Only a small part is discernible or at such a distance and is scarcely appreciated.


	Low
	Low
	Low

	The proposal constitutes a minor component of the landscape character.
	The proposal constitutes a minor component of the landscape character.


	Moderate
	Moderate
	Moderate

	The proposal would form an immediately apparent part of the landscape that affects and changes its character.
	The proposal would form an immediately apparent part of the landscape that affects and changes its character.


	High
	High
	High

	The proposal would be the dominant feature in the landscape and would affect and change its character.
	The proposal would be the dominant feature in the landscape and would affect and change its character.




	The combination of sensitivity and magnitude provides an impact rating for the proposal on the landscape character based on Table 2 prepared by Roads and Maritime outlined in the Landscape character and visual impact guidelines.
	An assessment has been undertaken to measure the impact of the proposal on the landscape character zones.
	Whilst the new bridge design has not yet been fully resolved, it is proposed that the bridge would be higher than the existing bridge. Whilst bridges are a man-made intervention into the landscape, and therefore have an impact, it is not always a negative impact. Bridges are considered to make a positive contribution to the landscape.
	The LCZs are outlined below and an assessment has been carried out for each LCZ. 
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	Table 2 – 

	Landscape character impact matrix
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	TR
	MAGNITUDE
	MAGNITUDE


	TR
	High
	High

	Moderate
	Moderate

	Low
	Low

	Negligible
	Negligible


	High
	High
	High

	High Impact
	High Impact

	High-Moderate
	High-Moderate

	Moderate
	Moderate

	Negligible
	Negligible


	Moderate
	Moderate
	Moderate

	High-Moderate
	High-Moderate

	Moderate
	Moderate

	Moderate-Low
	Moderate-Low

	Negligible
	Negligible


	Low
	Low
	Low

	Moderate
	Moderate

	Moderate-Low
	Moderate-Low

	Low 
	Low 

	Negligible
	Negligible


	Negligible
	Negligible
	Negligible

	Negligible
	Negligible

	Negligible
	Negligible

	Negligible
	Negligible

	Negligible
	Negligible





	SENSITIVITY
	SENSITIVITY

	(Roads and Maritime Services, 2013)
	(Roads and Maritime Services, 2013)
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	Landscape character zone 1 - Barrington Village
	Landscape character zone 1 - Barrington Village
	Landscape character zone 1 - Barrington Village


	Figure
	Figure
	Landform and drainage
	Landform and drainage
	Landform and drainage
	Landform and drainage
	Landform and drainage
	Landform and drainage

	The village is located on the northern footslopes of the Bucketts Mountains and is elevated from the surrounding agricultural lands and the Barrington River. The village is generally kerb and gutter along most streets. 
	The village is located on the northern footslopes of the Bucketts Mountains and is elevated from the surrounding agricultural lands and the Barrington River. The village is generally kerb and gutter along most streets. 


	Vegetation
	Vegetation
	Vegetation

	Mixture of native and introduced species. The village forms an important part of its landscape character.
	Mixture of native and introduced species. The village forms an important part of its landscape character.


	Land use/built environment
	Land use/built environment
	Land use/built environment

	Contains most of the village services including the primary school (identified as a local heritage item), general store, community hall and community and skate park.
	Contains most of the village services including the primary school (identified as a local heritage item), general store, community hall and community and skate park.
	A range of low density residential development including new and older style single and two storey dwellings on larger lots.


	Landscape features
	Landscape features
	Landscape features

	Views of the Barrington River and bridge from the western edge of the village. Views to the Copeland Tops.
	Views of the Barrington River and bridge from the western edge of the village. Views to the Copeland Tops.


	Spatial quality of zone
	Spatial quality of zone
	Spatial quality of zone

	Semi-enclosed due to the scale of vegetation generally along property boundaries. The western part of the village opens up and provides views towards the agricultural lands and Barrington River. View corridors along the street network. 
	Semi-enclosed due to the scale of vegetation generally along property boundaries. The western part of the village opens up and provides views towards the agricultural lands and Barrington River. View corridors along the street network. 


	Infrastructure
	Infrastructure
	Infrastructure

	Roads are generally a mix of rural verges and kerb and gutter construction with overhead power lines.
	Roads are generally a mix of rural verges and kerb and gutter construction with overhead power lines.


	Major economic components
	Major economic components
	Major economic components

	Barrington Village provides a range of services including the general store, service station, primary school and recreational lands. 
	Barrington Village provides a range of services including the general store, service station, primary school and recreational lands. 




	Table 3 – 
	Table 3 – 
	Table 3 – 
	Table 3 – 

	Measurement of impact - LCZ 1


	Sensitivity
	Sensitivity
	Sensitivity
	Sensitivity
	Sensitivity

	Negligible
	Negligible

	Comments
	Comments


	Magnitude
	Magnitude
	Magnitude

	Negligible
	Negligible

	The new bridge and its approaches and the retention of the existing bridge for up to two (2) years would have a negligible impact on the landscape character of the Village. 
	The new bridge and its approaches and the retention of the existing bridge for up to two (2) years would have a negligible impact on the landscape character of the Village. 


	Overall level of impact
	Overall level of impact
	Overall level of impact

	Negligible
	Negligible





	View to the west along Argyle Street
	View to the west along Argyle Street

	Local facilities
	Local facilities

	Figure
	Figure
	Village street network
	Village street network

	Village street network
	Village street network

	Figure
	Figure
	The elevated village of Barrington
	The elevated village of Barrington

	Barrington Public School
	Barrington Public School

	Figure 15 – 
	Figure 15 – 
	Figure 15 – 
	Figure 15 – 
	Figure 15 – 

	Barrington Village - Landscape character



	LANDSCAPE CHARACTER ANALYSIS CONTINUED
	LANDSCAPE CHARACTER ANALYSIS CONTINUED
	LANDSCAPE CHARACTER ANALYSIS CONTINUED


	Impact assessment continued
	Impact assessment continued
	Impact assessment continued


	Landscape character zone 2 - Agricultural Lands
	Landscape character zone 2 - Agricultural Lands
	Landscape character zone 2 - Agricultural Lands


	LCZ 2 - 
	LCZ 2 - 
	LCZ 2 - 
	Agricultural Lands


	Figure
	Figure
	Landform and drainage
	Landform and drainage
	Landform and drainage
	Landform and drainage
	Landform and drainage
	Landform and drainage

	Agricultural lands are generally flat adjoining the Barrington River and forms part of the River floodplain.
	Agricultural lands are generally flat adjoining the Barrington River and forms part of the River floodplain.


	Vegetation
	Vegetation
	Vegetation

	Exotic grasses with scattered trees. 
	Exotic grasses with scattered trees. 


	Land use/built environment
	Land use/built environment
	Land use/built environment

	Agricultural lands including cropping for hay production and livestock grazing. Rural dwellings and ancillary facilities. 
	Agricultural lands including cropping for hay production and livestock grazing. Rural dwellings and ancillary facilities. 


	Landscape features
	Landscape features
	Landscape features

	Generally flat agricultural lands adjoining the river to undulating landforms. 
	Generally flat agricultural lands adjoining the river to undulating landforms. 


	Spatial quality of zone
	Spatial quality of zone
	Spatial quality of zone

	Generally open with undulating terrain occasionally obscuring views. Views of existing bridge from western and eastern approaches. Views to the surrounding ranges. 
	Generally open with undulating terrain occasionally obscuring views. Views of existing bridge from western and eastern approaches. Views to the surrounding ranges. 


	Infrastructure
	Infrastructure
	Infrastructure

	Thunderbolts Way and rural roads. Rural dwellings, ancillary facilities and fences. 
	Thunderbolts Way and rural roads. Rural dwellings, ancillary facilities and fences. 


	Major economic components
	Major economic components
	Major economic components

	Agricultural lands.
	Agricultural lands.




	Table 4 – 
	Table 4 – 
	Table 4 – 
	Table 4 – 

	Measurement of impact - LCZ 2


	Sensitivity
	Sensitivity
	Sensitivity
	Sensitivity
	Sensitivity

	Low
	Low

	Comments
	Comments


	Magnitude
	Magnitude
	Magnitude

	Low
	Low

	The approaches to the bridge will be relocated within the agricultural lands to align with the new location of the bridge. Due to the topography and new location of the bridge, the approach roads will be elevated with moderate slopes (4:1) along the approaches. The batter then steepens (2:1) along the western approach due to the existing topography. The proposal would constitute a minor component of the landscape character. 
	The approaches to the bridge will be relocated within the agricultural lands to align with the new location of the bridge. Due to the topography and new location of the bridge, the approach roads will be elevated with moderate slopes (4:1) along the approaches. The batter then steepens (2:1) along the western approach due to the existing topography. The proposal would constitute a minor component of the landscape character. 


	Overall level of impact
	Overall level of impact
	Overall level of impact

	Low
	Low





	View from the Village to the bridge
	View from the Village to the bridge

	Agricultural lands to the south of Thunderbolts way
	Agricultural lands to the south of Thunderbolts way

	Figure
	Figure
	View of the grazing lands
	View of the grazing lands

	View to the north of Thunderbolts Way
	View to the north of Thunderbolts Way

	Figure
	Figure
	Agricultural lands to the south 
	Agricultural lands to the south 

	Western approach to the village
	Western approach to the village

	Figure 16 – 
	Figure 16 – 
	Figure 16 – 
	Figure 16 – 
	Figure 16 – 

	Agricultural Land - Landscape character



	LANDSCAPE CHARACTER ANALYSIS CONTINUED
	LANDSCAPE CHARACTER ANALYSIS CONTINUED
	LANDSCAPE CHARACTER ANALYSIS CONTINUED


	Impact assessment continued
	Impact assessment continued
	Impact assessment continued


	Landscape character zone 3 - Barrington River and Bridge
	Landscape character zone 3 - Barrington River and Bridge
	Landscape character zone 3 - Barrington River and Bridge


	LCZ 3 - Barrington River and Bridge
	LCZ 3 - Barrington River and Bridge
	LCZ 3 - Barrington River and Bridge


	Figure
	Figure
	Landform and drainage
	Landform and drainage
	Landform and drainage
	Landform and drainage
	Landform and drainage
	Landform and drainage

	The Barrington River is located in the Manning River catchment and is a major tributary of the Manning River, which rises in the Barrington Tops and flows for 250 km, eventually flowing south-east through a coastal floodplain to Taree. The Barrington River joins with the Gloucester River then flows to the Manning River. 
	The Barrington River is located in the Manning River catchment and is a major tributary of the Manning River, which rises in the Barrington Tops and flows for 250 km, eventually flowing south-east through a coastal floodplain to Taree. The Barrington River joins with the Gloucester River then flows to the Manning River. 


	Vegetation
	Vegetation
	Vegetation

	High/moderate to low quality River Flat Eucalypt Forest EEC. The river banks are also moderately infested with invasive and noxious weeds. 
	High/moderate to low quality River Flat Eucalypt Forest EEC. The river banks are also moderately infested with invasive and noxious weeds. 


	Land use/built environment
	Land use/built environment
	Land use/built environment

	Undeveloped and used for informal recreation including water based activities in the river. 
	Undeveloped and used for informal recreation including water based activities in the river. 


	Landscape features
	Landscape features
	Landscape features

	Defined vegetated river banks with the river changing from a wide flowing water body to more complex narrow waterways and creek systems, including areas of rapids.
	Defined vegetated river banks with the river changing from a wide flowing water body to more complex narrow waterways and creek systems, including areas of rapids.


	Spatial quality of zone
	Spatial quality of zone
	Spatial quality of zone

	Enclosed by the steep river banks and the riparian vegetation. Some areas are disturbed and lack canopy species and therefore allows views to and from the river.
	Enclosed by the steep river banks and the riparian vegetation. Some areas are disturbed and lack canopy species and therefore allows views to and from the river.


	Infrastructure
	Infrastructure
	Infrastructure

	Public access to the Barrington River via the Barrington Reserve.
	Public access to the Barrington River via the Barrington Reserve.


	Major economic components
	Major economic components
	Major economic components

	The river and the floodplain provides an informal recreational area.
	The river and the floodplain provides an informal recreational area.




	Table 5 – 
	Table 5 – 
	Table 5 – 
	Table 5 – 

	Measurement of impact - LCZ 3


	Sensitivity
	Sensitivity
	Sensitivity
	Sensitivity
	Sensitivity

	Moderate
	Moderate

	Comments
	Comments


	Magnitude
	Magnitude
	Magnitude

	Moderate
	Moderate

	The new bridge and its approaches forms an immediate apparent part of the landscape that affects and changes the character of the Barrington River. However, the new bridge is to be located generally in the immediate location of the existing bridge, which has been a crossing within this environment since the 1920s. The existing bridge will be temporarily retained and the new bridge will be of a modern design. There is the potential that views from the bridge would provide better views of Barrington River. Fu
	The new bridge and its approaches forms an immediate apparent part of the landscape that affects and changes the character of the Barrington River. However, the new bridge is to be located generally in the immediate location of the existing bridge, which has been a crossing within this environment since the 1920s. The existing bridge will be temporarily retained and the new bridge will be of a modern design. There is the potential that views from the bridge would provide better views of Barrington River. Fu


	Overall level of impact
	Overall level of impact
	Overall level of impact

	Moderate
	Moderate





	Barrington Bridge
	Barrington Bridge

	Barrington River
	Barrington River

	Figure
	Figure
	View to the north from the reserve
	View to the north from the reserve

	Barrington Bridge - west
	Barrington Bridge - west

	Figure
	Figure
	Banks of the Barrington River
	Banks of the Barrington River

	Barrington River - view from the south to the bridge
	Barrington River - view from the south to the bridge

	Figure 17 – 
	Figure 17 – 
	Figure 17 – 
	Figure 17 – 
	Figure 17 – 

	Barrington River and Bridge - Landscape character



	LANDSCAPE CHARACTER ANALYSIS CONTINUED
	LANDSCAPE CHARACTER ANALYSIS CONTINUED
	LANDSCAPE CHARACTER ANALYSIS CONTINUED


	Impact assessment continued
	Impact assessment continued
	Impact assessment continued


	Landscape character zone 4 - Barrington Reserve
	Landscape character zone 4 - Barrington Reserve
	Landscape character zone 4 - Barrington Reserve


	LCZ 4 - 
	LCZ 4 - 
	LCZ 4 - 
	Barrington Reserve


	Figure
	Figure
	Landform and drainage
	Landform and drainage
	Landform and drainage
	Landform and drainage
	Landform and drainage
	Landform and drainage

	The land utilised for the recreation grounds is generally flat. The Barrington River is located to the east with Thunderbolts Way to the south. 
	The land utilised for the recreation grounds is generally flat. The Barrington River is located to the east with Thunderbolts Way to the south. 


	Vegetation
	Vegetation
	Vegetation

	River Flat Eucalypt Forest EEC and Exotic grasses with scattered trees. 
	River Flat Eucalypt Forest EEC and Exotic grasses with scattered trees. 


	Land use/built environment
	Land use/built environment
	Land use/built environment

	Contains the Barrington Reserve including informal car parking, shelter structures and toilets. Generally undeveloped and used for recreation such as camping and access to the river for swimming, fishing and kayaking. 
	Contains the Barrington Reserve including informal car parking, shelter structures and toilets. Generally undeveloped and used for recreation such as camping and access to the river for swimming, fishing and kayaking. 


	Landscape features
	Landscape features
	Landscape features

	Flat and cleared area for parking and camping. Filtered views to the river and bridge. 
	Flat and cleared area for parking and camping. Filtered views to the river and bridge. 


	Spatial quality of zone
	Spatial quality of zone
	Spatial quality of zone

	Generally enclosed with some filtered views. 
	Generally enclosed with some filtered views. 


	Infrastructure
	Infrastructure
	Infrastructure

	Rural roads, recreation grounds, toilets, informal car parking and public access to the Barrington River. 
	Rural roads, recreation grounds, toilets, informal car parking and public access to the Barrington River. 


	Major economic components
	Major economic components
	Major economic components

	Recreation grounds. 
	Recreation grounds. 




	Table 6 – 
	Table 6 – 
	Table 6 – 
	Table 6 – 

	Measurement of impact - LCZ 4


	Sensitivity
	Sensitivity
	Sensitivity
	Sensitivity
	Sensitivity

	Negligible
	Negligible

	Comments
	Comments


	Magnitude
	Magnitude
	Magnitude

	Negligible
	Negligible

	Whilst there may be glimpses of the new road and the road environment will be a high speed environment, the road corridor will be located further to the south away from the reserve. There is no impact on the access to the reserve from Thunderbolts Way. Therefore the impact in the landscape character is negligible. 
	Whilst there may be glimpses of the new road and the road environment will be a high speed environment, the road corridor will be located further to the south away from the reserve. There is no impact on the access to the reserve from Thunderbolts Way. Therefore the impact in the landscape character is negligible. 


	Overall level of impact
	Overall level of impact
	Overall level of impact

	Negligible
	Negligible





	Barrington Reserve camping area
	Barrington Reserve camping area

	View towards the Barrington River
	View towards the Barrington River

	Figure
	Figure
	Barrington Reserve camping area
	Barrington Reserve camping area

	Barrington Reserve toilet facilities
	Barrington Reserve toilet facilities

	Figure
	Figure 18 – 
	Figure 18 – 
	Figure 18 – 
	Figure 18 – 
	Figure 18 – 

	Barrington Reserve - Landscape character



	Figure 19 – 
	Figure 19 – 
	Figure 19 – 
	Figure 19 – 
	Figure 19 – 

	Barrington Reserve camping area   
	Source: 
	Mid-Coast Council




	5.0 
	5.0 
	5.0 
	5.0 
	5.0 

	 VISUAL IMPACT



	5.1. 
	5.1. 
	5.1. 
	5.1. 
	5.1. 

	 Methodology



	The methodology for the visual impact assessment is in accordance with the Roads and Maritime’s Guideline for landscape character and visual impact assessment.
	The methodology for the visual impact assessment is in accordance with the Roads and Maritime’s Guideline for landscape character and visual impact assessment.
	Visual impacts can be positive and/or negative depending on a number of variables including viewer’s perceptions. For this assessment, it is PAA Design’s interpretation of values that determine the rankings for the visual impact assessment.
	The potential visual impact of the proposal has been assessed in relation to the viewshed analysis and key viewpoints. The levels of potential visual impact have been assessed through consideration of the combination of magnitude of visual change in the landscape and its proximity to the viewer and the sensitivity in relation to the quality of the view and how sensitive it is to the proposed change.
	The magnitude of visual change is strongly influenced by the level of visibility of the new works resulting from the combination of scale, extent, distance and duration of the views. Visual sensitivity depends on the nature of the existing environment and on the likely response from people viewing the scene. People driving on a busy road and/or at high speeds are likely to be less sensitive to a change in the environment since they are focused on changes in traffic conditions and driving, compared to someon
	The rankings used for magnitude and sensitivity of visibility are defined in Table 7.
	Table 7 – 
	Table 7 – 
	Table 7 – 
	Table 7 – 

	Magnitude and sensitivity of visibility


	Rank
	Rank
	Rank
	Rank
	Rank

	Description
	Description


	Negligible
	Negligible
	Negligible

	Very minor loss or alteration to one or more key elements/features/characteristics of the visual character and/or introduction of elements that are consistent with the existing visual character.
	Very minor loss or alteration to one or more key elements/features/characteristics of the visual character and/or introduction of elements that are consistent with the existing visual character.


	Low
	Low
	Low

	Minor loss of/or alteration to one or more key elements/features/characteristics of the visual character and/or introduction of elements that are consistent with the existing visual character.
	Minor loss of/or alteration to one or more key elements/features/characteristics of the visual character and/or introduction of elements that are consistent with the existing visual character.


	Moderate 
	Moderate 
	Moderate 

	Partial loss of/or alteration to one or more key elements/features/characteristics of the visual character and/or introduction of elements that may be prominent but not considered to be substantially uncharacteristic.
	Partial loss of/or alteration to one or more key elements/features/characteristics of the visual character and/or introduction of elements that may be prominent but not considered to be substantially uncharacteristic.


	High
	High
	High

	Substantial to total loss of key elements/features/characteristics of the visual character and/or introduction of elements considered to be totally uncharacteristic.
	Substantial to total loss of key elements/features/characteristics of the visual character and/or introduction of elements considered to be totally uncharacteristic.




	The combination of sensitivity and magnitude then provides an overall impact based on Table 8 outlined in the Roads and Maritime’s Landscape character and visual impact guidelines.

	Table 8 – 
	Table 8 – 
	Table 8 – 
	Table 8 – 
	Table 8 – 

	Visual impact matrix


	Table_text
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	MAGNITUDE
	MAGNITUDE


	TR
	High
	High

	Moderate
	Moderate

	Low
	Low

	Negligible
	Negligible


	High
	High
	High

	High Impact
	High Impact

	High-Moderate
	High-Moderate

	Moderate
	Moderate

	Negligible
	Negligible


	Moderate
	Moderate
	Moderate

	High-Moderate
	High-Moderate

	Moderate
	Moderate

	Moderate-Low
	Moderate-Low

	Negligible
	Negligible


	Low
	Low
	Low

	Moderate
	Moderate

	Moderate-Low
	Moderate-Low

	Low 
	Low 

	Negligible
	Negligible


	Negligible
	Negligible
	Negligible

	Negligible
	Negligible

	Negligible
	Negligible

	Negligible
	Negligible

	Negligible
	Negligible





	SENSITIVITY
	SENSITIVITY

	(Roads and Maritime Services, 2013)
	(Roads and Maritime Services, 2013)

	VISUAL IMPACT CONTINUED
	VISUAL IMPACT CONTINUED
	VISUAL IMPACT CONTINUED


	5.2. 
	5.2. 
	5.2. 
	5.2. 
	5.2. 

	 Visual impact assessment



	Figure
	The visual catchment is generally defined by the western edge of the Barrington Village, gently rising topography north-west and south-west of the bridge and riparian vegetation along the banks of the Barrington River.
	The visual catchment is generally defined by the western edge of the Barrington Village, gently rising topography north-west and south-west of the bridge and riparian vegetation along the banks of the Barrington River.
	The following analyses the visual impact of the proposal from key viewpoints. Key viewpoints have been determined based on desktop analysis and site investigations. The location of key viewpoints is as shown on Figure 20. Photographs / images from each of the key viewpoints are shown on Figures 21 to 25.  The location of the proposed new bridge and approaches is identified on the key view point images by a solid red line. A dotted red line indicates the approximate location of the new bridge as it is not vi
	Table 9 identifies the key viewpoints and its sensitivity to the proposal. Table 10 identifies the resultant rating of the overall visual impact. 
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	Figure 20 – 
	Figure 20 – 
	Figure 20 – 
	Figure 20 – 
	Figure 20 – 

	Key viewpoints


	Source: Base map - GHD 2016
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	Visual impact assessment
	Visual impact assessment
	Visual impact assessment
	 
	continued


	Figure
	Figure
	1
	1
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	View from Argyle Street towards Thunderbolts Way
	View from Argyle Street towards Thunderbolts Way

	View from Skye Road
	View from Skye Road
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	3
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	Thunderbolts Way west of the village
	Thunderbolts Way west of the village

	Barrington Community and Skate Park
	Barrington Community and Skate Park
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	Key viewpoint 1 to 4 
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	Visual impact assessment
	Visual impact assessment
	Visual impact assessment
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	Barrington East Road
	Barrington East Road

	Eastern approach
	Eastern approach
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	Key viewpoint 5 to 6 



	Figure
	Figure
	VISUAL IMPACT CONTINUED
	VISUAL IMPACT CONTINUED
	VISUAL IMPACT CONTINUED


	Visual impact assessment
	Visual impact assessment
	Visual impact assessment
	 
	continued


	Figure 23 indicates the relationship between the proposal and the existing bridge including the proximity and the relative heights of the main structures. 
	Figure 23 indicates the relationship between the proposal and the existing bridge including the proximity and the relative heights of the main structures. 
	The new bridge deck would be higher on the eastern approach to the existing bridge by 0.5 m. The new bridge deck would be 2.5 m higher than the existing bridge on the western approach due to the topography. Taking into consideration the height of the existing bridge truss and the height of the pedestrian railing on the new bridge, the new bridge would be 1.1 m lower at the eastern approach and 0.9 m higher at the western approach, which is considered minimal. 
	The proposal is approximately 5 m from the existing bridge deck at the western end and approximately 30 m distance at the eastern end. 
	These plans and elevations have been prepared to assist in determining the visual impact from the new proposed bridge. 
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	Figure 23 – 
	Figure 23 – 
	Figure 23 – 
	Figure 23 – 
	Figure 23 – 

	Key viewpoint 7 - Plan and Elevation


	Source: GHD 2018
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	Western approach
	Western approach

	Thunderbolts Way - Western approach
	Thunderbolts Way - Western approach
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	Barrington Reserve
	Barrington Reserve

	Barrington River
	Barrington River
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	Key viewpoint 8 to 11
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	Visual impact assessment
	Visual impact assessment
	Visual impact assessment
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	Figure
	Agricultural lands west
	Agricultural lands west

	Thunderbolts Way west of Barrington West Road
	Thunderbolts Way west of Barrington West Road
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	Key viewpoint 12 to 13
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	Table 9 – 
	Table 9 – 
	Table 9 – 
	Table 9 – 
	Table 9 – 

	Viewpoint description and sensitivity



	Viewpoint
	Viewpoint
	Viewpoint
	Viewpoint
	Viewpoint
	Viewpoint

	Description of setting
	Description of setting

	Sensitivity of view
	Sensitivity of view

	Sensitivity due to:
	Sensitivity due to:


	1
	1
	1

	View from Argyle Street, the main street of Barrington towards Thunderbolts Way and the new bridge.
	View from Argyle Street, the main street of Barrington towards Thunderbolts Way and the new bridge.

	Negligible
	Negligible

	The view shows that the proposal would not be visible from the main street and dwellings along Argyle Street.
	The view shows that the proposal would not be visible from the main street and dwellings along Argyle Street.


	2
	2
	2

	Properties located along Skye Road.
	Properties located along Skye Road.

	Low
	Low

	Removal of vegetation and change to the agricultural landscape within the village.
	Removal of vegetation and change to the agricultural landscape within the village.


	3
	3
	3

	Thunderbolts Way west of the village.
	Thunderbolts Way west of the village.

	Low
	Low

	Change in road geometry and removal of riparian vegetation.
	Change in road geometry and removal of riparian vegetation.


	4
	4
	4

	Barrington Community Park and Skate Park.
	Barrington Community Park and Skate Park.

	Low
	Low

	Change in road geometry and removal of riparian vegetation.
	Change in road geometry and removal of riparian vegetation.


	5
	5
	5

	Rural dwellings along Barrington East Road.
	Rural dwellings along Barrington East Road.

	Low
	Low

	Removal of vegetation and change to the agricultural landscape within the village.
	Removal of vegetation and change to the agricultural landscape within the village.


	6
	6
	6

	Eastern approach to the new bridge.
	Eastern approach to the new bridge.

	Moderate
	Moderate

	Change in road alignment, temporary retention of existing road and bridge and loss of vegetation along the river.
	Change in road alignment, temporary retention of existing road and bridge and loss of vegetation along the river.


	7
	7
	7

	View from the new bridge north towards the existing bridge
	View from the new bridge north towards the existing bridge

	High
	High

	View of the existing timber truss bridge heritage item, river and landscape to the north
	View of the existing timber truss bridge heritage item, river and landscape to the north


	8
	8
	8

	Western approach to the new bridge.
	Western approach to the new bridge.

	Moderate
	Moderate

	Change in road alignment, temporary retention of existing road and bridge and loss of vegetation along the river.
	Change in road alignment, temporary retention of existing road and bridge and loss of vegetation along the river.


	9
	9
	9

	Western approach to the realigned road.
	Western approach to the realigned road.

	Moderate
	Moderate

	Change in road alignment, temporary retention of existing road and bridge and loss of vegetation.
	Change in road alignment, temporary retention of existing road and bridge and loss of vegetation.


	10
	10
	10

	Barrington Reserve.
	Barrington Reserve.

	Moderate
	Moderate

	Loss of vegetation.
	Loss of vegetation.


	11
	11
	11

	Barrington River.
	Barrington River.

	Moderate
	Moderate

	Loss of vegetation and design of the bridge.
	Loss of vegetation and design of the bridge.


	12
	12
	12

	Rural dwellings along Thunderbolts Way west of the river.
	Rural dwellings along Thunderbolts Way west of the river.

	Moderate
	Moderate

	Removal of vegetation, change to the agricultural landscape and location of the proposal.
	Removal of vegetation, change to the agricultural landscape and location of the proposal.


	13
	13
	13

	Thunderbolts Way west of Barrington West Road.
	Thunderbolts Way west of Barrington West Road.

	Negligible
	Negligible

	The view shows that the proposal is not visible further to the west due to topography.
	The view shows that the proposal is not visible further to the west due to topography.





	Table 10 – 
	Table 10 – 
	Table 10 – 
	Table 10 – 
	Table 10 – 

	Visual impact assessment



	Viewpoint
	Viewpoint
	Viewpoint
	Viewpoint
	Viewpoint
	Viewpoint

	Visual sensitivity
	Visual sensitivity

	Magnitude of visual effect
	Magnitude of visual effect

	Resultant rating of
	Resultant rating of
	visual impact

	Comments
	Comments


	1
	1
	1

	Negligible
	Negligible

	Negligible
	Negligible

	Negligible
	Negligible

	The proposal and existing bridge are not visible from the majority of the village of Barrington. 
	The proposal and existing bridge are not visible from the majority of the village of Barrington. 


	2
	2
	2

	Low
	Low

	Low
	Low

	Low
	Low

	Views to the west would be impacted due to the loss of vegetation. However, the impact is reduced due to the distance. Scattered trees also reduces the visual impact. 
	Views to the west would be impacted due to the loss of vegetation. However, the impact is reduced due to the distance. Scattered trees also reduces the visual impact. 


	3
	3
	3

	Low
	Low

	Low
	Low

	Low
	Low

	The view would change however, the driver would be concentrating on the route and passengers still have views of the mountain range, riparian vegetation and agricultural lands. The impact is also reduced due to the distance resulting in a low rating.
	The view would change however, the driver would be concentrating on the route and passengers still have views of the mountain range, riparian vegetation and agricultural lands. The impact is also reduced due to the distance resulting in a low rating.


	4
	4
	4

	Low
	Low

	Low
	Low

	Low
	Low

	The view to the west would change for some users of the community park. However, views of the mountain range and riparian vegetation remain. The impact is also reduced due to the distance resulting in a low rating.
	The view to the west would change for some users of the community park. However, views of the mountain range and riparian vegetation remain. The impact is also reduced due to the distance resulting in a low rating.


	5
	5
	5

	Low
	Low

	Low
	Low

	Low
	Low

	The view would slightly change however, due to the distance, topography and the scattered vegetation the visual impact is low. Views of the existing bridge from this location are also likely to be obscured by the proposal.
	The view would slightly change however, due to the distance, topography and the scattered vegetation the visual impact is low. Views of the existing bridge from this location are also likely to be obscured by the proposal.


	6
	6
	6

	Moderate
	Moderate

	High
	High

	High-Moderate
	High-Moderate

	The visual impact from the immediate eastern approach would be high-moderate due to the introduction of the new bridge and its approaches in the view with an adjacent decommissioned bridge and existing road alignment and removal of riparian vegetation. The retention of the existing bridge and its existing alignment with the new alignment results in a more complex view for the road users. The visual impact could be reduced through temporary landscape measures until the bridge and its approaches are removed. 
	The visual impact from the immediate eastern approach would be high-moderate due to the introduction of the new bridge and its approaches in the view with an adjacent decommissioned bridge and existing road alignment and removal of riparian vegetation. The retention of the existing bridge and its existing alignment with the new alignment results in a more complex view for the road users. The visual impact could be reduced through temporary landscape measures until the bridge and its approaches are removed. 


	7
	7
	7

	High
	High

	High
	High

	High
	High

	New views will be created for drivers and pedestrians from the proposal consisting of the existing bridge, the river corridor and surrounding landscape. Although the impact is rated as high, the visual impact would likely be seen as positive as it consists of a heritage structure within the context of the Barrington River and rural landscape and provides visual interest.
	New views will be created for drivers and pedestrians from the proposal consisting of the existing bridge, the river corridor and surrounding landscape. Although the impact is rated as high, the visual impact would likely be seen as positive as it consists of a heritage structure within the context of the Barrington River and rural landscape and provides visual interest.


	8
	8
	8

	Moderate
	Moderate

	High
	High

	High-Moderate
	High-Moderate

	The visual impact from the immediate western approach would be high-moderate due to the introduction of the new bridge and its approaches in the view with an adjacent decommissioned bridge and existing road alignment and removal of riparian vegetation. The retention of the existing bridge and its existing alignment with the new alignment results in a more complex view for the road users. The visual impact could be reduced through temporary landscape measures until the bridge and its approaches are removed. 
	The visual impact from the immediate western approach would be high-moderate due to the introduction of the new bridge and its approaches in the view with an adjacent decommissioned bridge and existing road alignment and removal of riparian vegetation. The retention of the existing bridge and its existing alignment with the new alignment results in a more complex view for the road users. The visual impact could be reduced through temporary landscape measures until the bridge and its approaches are removed. 


	9
	9
	9

	Moderate
	Moderate

	Moderate
	Moderate

	Moderate
	Moderate

	The existing bridge would be visible in the view along with the proposal. The existing bridge is visible to viewers on a skewed alignment but lower than the proposal assisting with legibility to drivers. Whilst vegetation would be removed, a large stand of trees is retained along the road’s edge assisting in reducing the visual impact. 
	The existing bridge would be visible in the view along with the proposal. The existing bridge is visible to viewers on a skewed alignment but lower than the proposal assisting with legibility to drivers. Whilst vegetation would be removed, a large stand of trees is retained along the road’s edge assisting in reducing the visual impact. 


	10
	10
	10

	Moderate
	Moderate

	Low
	Low

	Moderate-Low
	Moderate-Low

	The proposal and part of the road network will be located further to the south from the Reserve and existing bridge. Visual impact is further reduced due to surrounding vegetation that filters views of the existing and new bridges therefore the visual impact would be low. 
	The proposal and part of the road network will be located further to the south from the Reserve and existing bridge. Visual impact is further reduced due to surrounding vegetation that filters views of the existing and new bridges therefore the visual impact would be low. 


	11
	11
	11

	Moderate
	Moderate

	High
	High

	High-Moderate
	High-Moderate

	The visual impact on users of the Barrington River would be high-moderate from the addition of the proposal in relatively close visual proximity to the existing bridge along with the removal of existing riverside vegetation.
	The visual impact on users of the Barrington River would be high-moderate from the addition of the proposal in relatively close visual proximity to the existing bridge along with the removal of existing riverside vegetation.


	12
	12
	12

	Moderate
	Moderate

	Moderate
	Moderate

	Moderate
	Moderate

	The proposal would be located closer to the rural dwellings to the south-west of the river crossing. The visual impact would be moderate due to the loss of vegetation and would be dependant of the final design of the bridge. 
	The proposal would be located closer to the rural dwellings to the south-west of the river crossing. The visual impact would be moderate due to the loss of vegetation and would be dependant of the final design of the bridge. 


	13
	13
	13

	Negligible
	Negligible

	Negligible
	Negligible

	Negligible
	Negligible

	The proposal and existing bridge are not visible further to the west.
	The proposal and existing bridge are not visible further to the west.





	6.0 
	6.0 
	6.0 
	6.0 
	6.0 

	 PROPOSED MITIGATION MEASURES



	The landscape character and visual impact assessment of the new bridge and approaches and the temporary retention of the existing bridge and approaches identifies that the major landscape character and visual impacts include the visual setting of the Barrington River, the existing timber heritage bridge and the areas immediately adjoining the river.
	The landscape character and visual impact assessment of the new bridge and approaches and the temporary retention of the existing bridge and approaches identifies that the major landscape character and visual impacts include the visual setting of the Barrington River, the existing timber heritage bridge and the areas immediately adjoining the river.
	The addition of the new bridge and its approaches would be in relatively close proximity to the existing heritage bridge and its approaches. Visual impacts from the addition of the new bridge and the retention of the existing bridge have been determined as being both positive and negative impacts.
	Views of the existing bridge, Barrington River and surrounding landscape from the new bridge would likely be highly valued by the existing community and visitors to the area due to the high amenity values and are therefore considered to be positive impacts.
	High-moderate visual impact ratings occur however from the eastern and western approaches as the two bridges and approaches would be seen together increasing the visual clutter in the landscape. This clutter would also contribute to less legibility for drivers.
	The visual impact from the retention of the existing bridge and its approaches would be temporary and this would be reduced once the existing bridge and approaches are removed. The visual impact could be further reduced through removal of the existing road approaches and the implementation and establishment of earth mounds and native planting in these areas and where the riparian landscape is removed or disturbed. This would reduce the clutter and assist in creating a self-explaining road environment for th
	Similarly, the combination of two bridge structures and loss of riparian vegetation would generally lead to a decreased visual amenity for views to the south from the Barrington River.  Visual impacts would however be further reduced through the implementation and establishment of native planting in areas where the riparian landscape is removed or disturbed.
	The construction of the new bridge and anticipated loss of the adjacent riparian vegetation and existing trees combined with the retention of the existing bridge would also result in a general broadening of the gap between vegetation along the river banks making the river less enclosed.
	The following mitigation measures are proposed to assist in minimising the landscape character and visual impacts of the proposal:
	• 
	• 
	• 
	• 

	The detailed design will be an integrated engineering/urban design outcome in accordance with the environmental assessment, the urban design principles and the project objectives.

	• 
	• 
	• 

	The widening of the new bridge over the Barrington River must be approached sensitively and avoid unnecessary impacts.

	• 
	• 
	• 

	The existing bridge approach roads should be removed as early as possible after the new bridge is operational. 

	• 
	• 
	• 

	A landscape treatment incorporating earth mounds and vegetation should be implemented along the approach roads to the existing bridge to ensure that the legibility of the new bridge and approaches is improved. The landscape treatment should be implemented as soon as possible and use advanced species to ensure the approach roads are screened from the driver.

	• 
	• 
	• 

	Existing vegetation should be maintained and protected wherever possible noting that the proposal would result in the unavoidable loss of some existing roadside and riparian vegetation.

	• 
	• 
	• 

	Enhance the existing river by the removal of weeds.

	• 
	• 
	• 

	Enhance the banks of the Barrington River with appropriate planting where possible. 

	• 
	• 
	• 

	The planting palette should be consistent with the existing natural species within the area particularly along the banks of the Barrington River. 

	• 
	• 
	• 

	Incorporate a balanced landscape treatment with new planting of disturbed areas along the roadside approaches while maintaining key views. 

	• 
	• 
	• 

	Improve the visual impact of the new bridge for the adjoining rural dwellings through strategically located planting of vegetation. 

	• 
	• 
	• 

	Location of large trees needs to have regard to services and maintenance access requirements.

	• 
	• 
	• 

	Ensure design of the new bridge is a simple slender structure appropriate to its rural setting. 

	• 
	• 
	• 

	Develop a consistent approach to the detailing of barriers and pedestrian fences. 

	• 
	• 
	• 

	The detailed design should examine open style fences along the bridge to ensure views of the river, existing bridge and surrounding landscape are maintained and improved. 

	• 
	• 
	• 

	Ensure the area is maintained and kept tidy throughout the construction works. 

	• 
	• 
	• 

	It may be a possibility to allow pedestrian access along the existing bridge given that access would be available until such time that it is removed. This would be subject to addressing safety issues.
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	1. 
	1. 
	Introduction
	 

	1.1 Background to the proposal 
	Roads and Maritime Services (Roads and Maritime) propose to construct a new bridge over the Barrington River on Thunderbolts Way (the proposal). The proposal site is located about 500 m west of Barrington in the Hunter Region of New South Wales (NSW). 
	The proposal would include construction of a new bridge and about 500 m of approach roadworks east and west of Barrington River to improve road safety. The proposal is expected to commence in December 2018 and take about 12 months to complete, weather permitting. The proposal has a capital investment value of about $18 million, and would be funded by the NSW Government under the Bridges for the Bush initiative. 
	The proposal would be carried out adjacent to the existing Barrington Bridge, which is a five span standard Allan truss bridge. The existing bridge would be closed to traffic following completion of the new bridge. It is proposed to remove the existing bridge once the new bridge is operational.  
	Construction of the new bridge and removal of the existing bridge are independent of each other as the new bridge can be constructed and operated without the need to remove the existing bridge. The two proposals are therefore being separately assessed. This also allows completion of the new bridge without delay because the separate proposal to remove the existing bridge requires more detailed consideration of potential impacts on the threatened Southern Myotis (Myotis macropus). The new bridge would also in
	The activities are therefore being assessed separately under the Environmental Planning and Assessment Act 1979 (EP&A Act) as they are independent of and are not reliant on each other. Separate impact assessment of the proposal to remove the existing bridge is required before a decision is made about whether or not that proposal may proceed. . 
	1.2 Overview of the proposal 
	The proposal design is shown in 
	The proposal design is shown in 
	Figure 1-1
	Figure 1-1

	, and includes: 

	 Construction of a new concrete super-T girder bridge over the Barrington River, about 108 m long, 14.43 m wide and incorporating a 2.8 m-wide path for pedestrians. However, it is noted away from the bridge there is no formal provision for cyclists 
	 Construction of a new concrete super-T girder bridge over the Barrington River, about 108 m long, 14.43 m wide and incorporating a 2.8 m-wide path for pedestrians. However, it is noted away from the bridge there is no formal provision for cyclists 
	 Construction of a new concrete super-T girder bridge over the Barrington River, about 108 m long, 14.43 m wide and incorporating a 2.8 m-wide path for pedestrians. However, it is noted away from the bridge there is no formal provision for cyclists 

	 Property acquisition: 
	 Property acquisition: 

	– Total acquisition of Lot 1 of DP 543699 and removal of existing building 
	– Total acquisition of Lot 1 of DP 543699 and removal of existing building 

	– Partial acquisition of Lot 782 of DP 859185, Lot 3 of DP 286177 and Lot 120 of DP 1060829 
	– Partial acquisition of Lot 782 of DP 859185, Lot 3 of DP 286177 and Lot 120 of DP 1060829 

	 Alterations to the alignment of the road approaches of Thunderbolts Way to the east and west to link with the new bridge 
	 Alterations to the alignment of the road approaches of Thunderbolts Way to the east and west to link with the new bridge 

	 Provision of temporary road widening to suit staging arrangements at the interface with the existing Thunderbolts Way 
	 Provision of temporary road widening to suit staging arrangements at the interface with the existing Thunderbolts Way 

	 Construction of a temporary in-stream rock platform in the Barrington River for bridge construction  
	 Construction of a temporary in-stream rock platform in the Barrington River for bridge construction  



	THUNDERBOLTSWAYBARRINGTONRIVERCOPELANDCREEKBARRINGTONBarringtonReserveFigure 1-1G:\22\18532\GIS\Maps\Deliverables\SIA\2218532_SIA002_TheProposal_0.mxd0255075100MetresLEGEND© 2018. Whilst every care has been taken to prepare this map, GHD, LPI and RMS make no representations or warranties about its accuracy, reliability, completeness or suitability for any particular purpose and cannot accept liability and responsibility of any kind (whether in contract, tort or otherwise) for any expenses, losses, damages a
	 Utility adjustments, including powerlines and provision of temporary water supply to Barrington Reserve 
	 Utility adjustments, including powerlines and provision of temporary water supply to Barrington Reserve 
	 Utility adjustments, including powerlines and provision of temporary water supply to Barrington Reserve 
	 Utility adjustments, including powerlines and provision of temporary water supply to Barrington Reserve 

	 Clearing of vegetation 
	 Clearing of vegetation 

	 Earthworks 
	 Earthworks 

	 Landscaping 
	 Landscaping 

	 Decommissioning and rehabilitation of disturbed areas. 
	 Decommissioning and rehabilitation of disturbed areas. 


	The proposal would require work compound/temporary stockpile areas to be located on the eastern and western approaches of the bridge. Due to the weight limitations on the existing Barrington Bridge, delivery of construction materials by heavy vehicles would be to the eastern compound only. In addition, an off-site emergency storage area to allow for emergency storage of materials is proposed just east of Barrington on the corner of Bowman Farm Road and Thunderbolts Way in an existing disturbed location that
	The proposal is expected to commence in December 2018 and take about 12 months to complete, weather permitting. About 35 full time equivalent construction and site management personnel would be required on site each day during construction. 
	Works for the proposal would generally be carried out during standard construction work hours, as outlined in the Interim Construction Noise Guideline (DECC, 2009), which are: 
	 Monday to Friday: 7.00 am to 6.00 pm 
	 Monday to Friday: 7.00 am to 6.00 pm 
	 Monday to Friday: 7.00 am to 6.00 pm 

	 Saturday: 8.00 am to 1.00 pm 
	 Saturday: 8.00 am to 1.00 pm 

	 Sundays and public holidays: no work 
	 Sundays and public holidays: no work 


	However, work is likely to be required outside of standard construction hours, with potential impacts of work outside standard construction hours considered during the preparation of the REF. It is noted than any work outside of standard construction hours would be in approved by Roads and Maritime and carried out in accordance the Roads and Maritime’s Construction Noise and Vibration Guideline. This would include notifying the local community in advance of any work planned to be carried out outside of stan
	1.3 Purpose of this report 
	The purpose of this report is to assess potential socio-economic impacts of the construction and operation of the proposal, and where required, identify feasible and reasonable management measures. 
	1.4 Methodology 
	The Socio-economic Impact Assessment (SEIA) was undertaken in accordance with the Environmental Impact Assessment Practice Note - Socio-economic assessment (Roads and Maritime, 2013) and was guided by the GHD team’s experience in working with other leading practice frameworks for social impact assessment. The SEIA has been prepared as a ‘moderate’ assessment in accordance with Roads and Maritime guidelines, as it is recognised that it could have moderate impacts on groups of people (specifically river users
	 Scoping of socio-economic issues – Based on information about the proposal and preliminary review of the study area scoping was undertaken using project scoping checklist from Roads and Maritime, 2013. 
	 Scoping of socio-economic issues – Based on information about the proposal and preliminary review of the study area scoping was undertaken using project scoping checklist from Roads and Maritime, 2013. 
	 Scoping of socio-economic issues – Based on information about the proposal and preliminary review of the study area scoping was undertaken using project scoping checklist from Roads and Maritime, 2013. 


	 Identification of the study area – Local and regional study areas were determined based on the spatial extent of socio-economic impacts identified during scoping. The study areas are described below in Section 
	 Identification of the study area – Local and regional study areas were determined based on the spatial extent of socio-economic impacts identified during scoping. The study areas are described below in Section 
	 Identification of the study area – Local and regional study areas were determined based on the spatial extent of socio-economic impacts identified during scoping. The study areas are described below in Section 
	 Identification of the study area – Local and regional study areas were determined based on the spatial extent of socio-economic impacts identified during scoping. The study areas are described below in Section 
	1.5
	1.5

	. 


	 Description of the existing social baseline including policy/planning context – A review of relevant local government and State planning documents was undertaken to determine priorities and plans relevant to the study areas and proposal. This review is summarised in Section 
	 Description of the existing social baseline including policy/planning context – A review of relevant local government and State planning documents was undertaken to determine priorities and plans relevant to the study areas and proposal. This review is summarised in Section 
	 Description of the existing social baseline including policy/planning context – A review of relevant local government and State planning documents was undertaken to determine priorities and plans relevant to the study areas and proposal. This review is summarised in Section 
	2
	2

	. A demographic profile of the local and regional areas was developed using census data. The policy/planning review, together with later consultation also informed the description of community values and businesses in the study areas. This profile is presented in Section 
	3
	3

	. 


	 Stakeholder consultations – The following key stakeholders were consulted for the SEIA - MidCoast Council, Gloucester Tourist Information Centre, and representatives of commercial and non-commercial users of the Barrington River in the local area. Consultation summary is provided in Section 
	 Stakeholder consultations – The following key stakeholders were consulted for the SEIA - MidCoast Council, Gloucester Tourist Information Centre, and representatives of commercial and non-commercial users of the Barrington River in the local area. Consultation summary is provided in Section 
	 Stakeholder consultations – The following key stakeholders were consulted for the SEIA - MidCoast Council, Gloucester Tourist Information Centre, and representatives of commercial and non-commercial users of the Barrington River in the local area. Consultation summary is provided in Section 
	4
	4

	. 


	 Impact identification and assessment – Based on scoping, stakeholder consultations, review of the socio-economic baseline and other specialist studies prepared as part of the REF, potential socio-economic issues arising from construction and operation of the proposal were identified and assessed. The assessment included identifying the nature of the impact (positive/negative/opportunity), the duration (temporary/short-term/medium-term/long term/permanent) and level (negligible/minor/moderate/major). 
	 Impact identification and assessment – Based on scoping, stakeholder consultations, review of the socio-economic baseline and other specialist studies prepared as part of the REF, potential socio-economic issues arising from construction and operation of the proposal were identified and assessed. The assessment included identifying the nature of the impact (positive/negative/opportunity), the duration (temporary/short-term/medium-term/long term/permanent) and level (negligible/minor/moderate/major). 
	 Impact identification and assessment – Based on scoping, stakeholder consultations, review of the socio-economic baseline and other specialist studies prepared as part of the REF, potential socio-economic issues arising from construction and operation of the proposal were identified and assessed. The assessment included identifying the nature of the impact (positive/negative/opportunity), the duration (temporary/short-term/medium-term/long term/permanent) and level (negligible/minor/moderate/major). 
	Table 1-1
	Table 1-1

	 provides more detail on the impact assessment criteria. 


	 Development of mitigation measures and management strategies – Based on the impact assessment, consultation inputs and an understanding of the process of development of the proposal, impact mitigation/management and enhancement measures have been developed to address the identified impacts. 
	 Development of mitigation measures and management strategies – Based on the impact assessment, consultation inputs and an understanding of the process of development of the proposal, impact mitigation/management and enhancement measures have been developed to address the identified impacts. 


	Table 1-1 Impact assessment criteria 
	Table
	TBody
	TR
	Span
	TH
	Span
	Criteria 

	TH
	Span
	Definition 


	TR
	Span
	TD
	Span
	Nature 

	TD
	Span
	Positive – Impacts that would result in net benefits for the community, or particular groups in the community 
	Negative - Impacts that would result in detriments for the community, or particular groups in the community 
	Opportunity – Impacts or conditions generated by the proposal that create opportunities that if enhanced can deliver benefits for the community, or particular groups in the community 


	TR
	Span
	TD
	Span
	Duration 

	TD
	Span
	Temporary – Less than one year 
	Short term – 1 year or more and less than 5 years 
	Medium term – 5 years or more and less the 10 years 
	Long term – 10 years or more 
	Permanent – change that is enduring 


	TR
	Span
	TD
	Span
	Level of impact 

	TD
	Span
	Negligible – Marginal change from baseline conditions so as no discernible effect is expected and/or a functional recovery occurs within several months 




	Table
	TBody
	TR
	Span
	TH
	Span
	Criteria 

	TH
	Span
	Definition 


	TR
	TD
	Span
	TD
	Span
	Minor – A small but measurable change from baseline conditions. Changes are expected to be temporary and/or only affect a small number of people for whom recovery is expected in the short term. 
	Moderate – Noticeable and relatively substantial change from baseline conditions. Changes may be longer term or temporary and affect a large number of people.  
	Major – A change fundamentally altering the baseline conditions in the community and affecting a large number of people, and/or a moderate number of people over the long term. A functional recovery is expected to take more than 10 years, if at all. 




	1.5 Study area 
	The socio-economic study area was determined through consideration of several factors. They include but are not limited to areas that may experience adverse impacts from the proposal such as noise, dust and visual changes, areas that may experience land use changes and areas that may potentially supply goods and services and workforce to the proposal. 
	To appropriately capture the potential socio-economic impacts of the proposal, the following study area definitions have been used in this report: 
	 Local study area – this includes the township of Barrington, which is adjacent to the proposed road corridor. It is likely that this township may experience direct socio-economic impacts (such as changes to amenity, community values, lifestyle, access and impacts on local businesses) from the proposal’s construction and operation activities. The suburb boundary and corresponding statistical data were aligned with the Australian Bureau of Statistics (ABS) definition for the Barrington Statistical Area 1 in
	 Local study area – this includes the township of Barrington, which is adjacent to the proposed road corridor. It is likely that this township may experience direct socio-economic impacts (such as changes to amenity, community values, lifestyle, access and impacts on local businesses) from the proposal’s construction and operation activities. The suburb boundary and corresponding statistical data were aligned with the Australian Bureau of Statistics (ABS) definition for the Barrington Statistical Area 1 in
	 Local study area – this includes the township of Barrington, which is adjacent to the proposed road corridor. It is likely that this township may experience direct socio-economic impacts (such as changes to amenity, community values, lifestyle, access and impacts on local businesses) from the proposal’s construction and operation activities. The suburb boundary and corresponding statistical data were aligned with the Australian Bureau of Statistics (ABS) definition for the Barrington Statistical Area 1 in
	 Local study area – this includes the township of Barrington, which is adjacent to the proposed road corridor. It is likely that this township may experience direct socio-economic impacts (such as changes to amenity, community values, lifestyle, access and impacts on local businesses) from the proposal’s construction and operation activities. The suburb boundary and corresponding statistical data were aligned with the Australian Bureau of Statistics (ABS) definition for the Barrington Statistical Area 1 in
	Figure 1-2
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	). 


	 Regional study area – this area provides a wider socio-economic context to the proposal as well as a profile of potentially impacted road and bridge users. The proposal is located within the MidCoast Council local government area (LGA), recently formed by the amalgamation of the Gloucester, Great Lakes and Greater Taree councils. The LGA boundaries and corresponding statistical data were aligned with the ABS definition of the LGAs in 2016 (
	 Regional study area – this area provides a wider socio-economic context to the proposal as well as a profile of potentially impacted road and bridge users. The proposal is located within the MidCoast Council local government area (LGA), recently formed by the amalgamation of the Gloucester, Great Lakes and Greater Taree councils. The LGA boundaries and corresponding statistical data were aligned with the ABS definition of the LGAs in 2016 (
	 Regional study area – this area provides a wider socio-economic context to the proposal as well as a profile of potentially impacted road and bridge users. The proposal is located within the MidCoast Council local government area (LGA), recently formed by the amalgamation of the Gloucester, Great Lakes and Greater Taree councils. The LGA boundaries and corresponding statistical data were aligned with the ABS definition of the LGAs in 2016 (
	Figure 1-2
	Figure 1-2

	).  




	KIA ORAKIA ORABARRINGTONBARRINGTONGLOUCESTERGLOUCESTERBULLIACBULLIACBOWMANBOWMANCOPELANDCOPELANDBOWMAN FARMBOWMAN FARMBINDERABINDERABarringtonBridge siteSAWPITCREEKBRANCHCREEKPRINCECHARLIECREEKBOWMANRIVERCOPELANDCREEKGLOUCESTERRIVERGLOUCESTERRIVERGLOUCESTERRIVERBARRINGTONRIVERBARRINGTONRIVERTHUNDERBOLTSWAYFAULKLAND ROADKIAORAHILLROADWELLARDS LANEBARRINGTONEASTROADMANCHESTERROADFAIRBAIRNSROADSKYE ROADCHURCHSTREETRELFS ROADKIAORAROADSCONEROADJACKS ROADBOWMANRIVERROADWESTLEYSROADTHEBUCKETTSWAYBARRINGTONWESTRO
	2. 
	2. 
	2. 
	Policy framework
	 

	This Section provides the socio-economic policy context for the proposal. There are a number of strategic planning and policy documents with relevance to the proposal and its potential socio-economic impacts.  
	2.1 Gloucester Shire Community Strategic Plan 2014 - 2024 
	The Gloucester Shire Community Strategic Plan 2014 – 2024 (Gloucester Shire Council, 2013) was prepared to provide a shared community vision to inform policies and actions for Gloucester over a 10-year period. The document is a revision of the 2012 – 2022 Plan. 
	The five key messages identified in 2012, forming the foundation of the Shires plan include: 
	 Concern about the state of our Shire’s roads and bridges and want to see core infrastructure maintained 
	 Concern about the state of our Shire’s roads and bridges and want to see core infrastructure maintained 
	 Concern about the state of our Shire’s roads and bridges and want to see core infrastructure maintained 

	 People care about Gloucester’s unique environment and want to ensure that it is nurtured and protected 
	 People care about Gloucester’s unique environment and want to ensure that it is nurtured and protected 

	 A broad-based economy and opportunities for employment are fundamental to the region’s future 
	 A broad-based economy and opportunities for employment are fundamental to the region’s future 

	 Continuing to build a vibrant, connected and caring community 
	 Continuing to build a vibrant, connected and caring community 

	 Community values responsible leadership and wants to be involved in making decisions that will affect Gloucester’s future. 
	 Community values responsible leadership and wants to be involved in making decisions that will affect Gloucester’s future. 


	The Plan demonstrates the importance to the region of the maintenance and improvement of transport infrastructure, and the protection of the environment and its links to a strong economy, both important socio-economic considerations in the development of the proposed bridge. 
	2.2 Draft Hunter Regional Plan  
	The NSW Government has developed a Hunter Regional Plan 2036 (NSW Department of Planning and Environment, 2016), which outlines a vision, goals and actions for the sustainable growth of this region between now and 2036. The draft Plan provides an overarching framework to guide development and investment in the Hunter region and once finalised will consolidate current strategic plans that apply across 11 LGA’s1, including Gloucester. 
	1 Council boundaries include those in existence prior to the 2016 amalgamations 
	1 Council boundaries include those in existence prior to the 2016 amalgamations 

	The draft Plan encourages robust regional communities. Careful planning and management will enable regional towns and villages to better anticipate and accommodate change. The draft Plan supports towns and villages across the region to adapt to the changing needs of their residents and the industries that sustain them, whilst maintaining an array of lifestyle choices and high standards of living. The draft Plan includes a number of goals, the most relevant to the Barrington Bridge proposal being ‘Goal 2 – G
	 Direction 2.3 – Enhance inter-regional transport connections; Action 2.3.1 – Identify and deliver transport corridors to enhance inter-regional networks. 
	 Direction 2.3 – Enhance inter-regional transport connections; Action 2.3.1 – Identify and deliver transport corridors to enhance inter-regional networks. 
	 Direction 2.3 – Enhance inter-regional transport connections; Action 2.3.1 – Identify and deliver transport corridors to enhance inter-regional networks. 


	  
	The draft Plan identifies that improvements in infrastructure to move goods and services to market also improve access to skilled labour. Land use planning can help industries foster innovation and sustain economies of scale. It can also affect how efficiently infrastructure can be delivered. 
	The draft Plan outlines that the NSW Government will:  
	 Work with stakeholders to identify and prioritise infrastructure that will support the tourism industry, including connections to the tourism gateways and attractions. 
	 Work with stakeholders to identify and prioritise infrastructure that will support the tourism industry, including connections to the tourism gateways and attractions. 
	 Work with stakeholders to identify and prioritise infrastructure that will support the tourism industry, including connections to the tourism gateways and attractions. 

	 Investigate options to accommodate a more diverse range of economic uses in natural areas to support tourism and conservation. 
	 Investigate options to accommodate a more diverse range of economic uses in natural areas to support tourism and conservation. 


	The proposal would assist in meeting the goals of the draft Plan as it would provide a more efficient and safer mode of transport for general and freight traffic including between the main service town of Gloucester and tourist destinations at Barrington Tops nature reserve. 
	2.3 Hunter Regional Transport Plan 
	The Hunter Regional Transport Plan (Transport for NSW, 2014) has been prepared to support the Long Term Transport Master Plan (Transport for NSW, 2012), and outlines specific actions for the Hunter region. 
	Topographical features within the Upper Hunter, such as the Hunter River with its floodplain and wetlands, and large areas of conservation reserve such as Barrington Tops, are identified in the Plan as providing current challenges for transport provision. This proposal is not expected to change traffic volumes during operation but instead improve safety and travel efficiency through the removal of the single-lane section of Thunderbolts Way, and the provision of a separate pedestrian footpath and sealed sho
	2.4 Implications for the socio-economic assessment 
	The policy context review concludes that: 
	 Development of the Barrington Bridge is consistent with and will contribute to some of the regional transport objectives 
	 Development of the Barrington Bridge is consistent with and will contribute to some of the regional transport objectives 
	 Development of the Barrington Bridge is consistent with and will contribute to some of the regional transport objectives 

	 Regional planning recognises and reflects the value to community places on the natural environment and its importance for preservation, recreation and tourism. 
	 Regional planning recognises and reflects the value to community places on the natural environment and its importance for preservation, recreation and tourism. 


	  
	3. 
	3. 
	Social baseline
	 

	This Section provides an overview of the demographic and socio-economic characteristics in the social study areas. It also provides a summary of the community infrastructure facilities located within the local study area, which have the potential to be impacted by proposal activities. 
	3.1 Overview of the regional and local study area 
	3.1.1 Regional study area – Mid Coast LGA 
	As identified in Section 
	As identified in Section 
	1.5
	1.5

	, Gloucester LGA is now a part of the amalgamated MidCoast Council. This SEIA presents ABS Census data from 2016 for MidCoast LGA. 

	MidCoast LGA is a regional community located in the Mid-North Coast region of NSW, and was formed on 12 May 2016 through a merger of the Gloucester Shire, Great Lakes, and City of Greater Taree councils. The LGA covers 10,053 square kilometres of land. 
	The town of Gloucester is a major commercial and urban center of the LGA, and services other small towns including Barrington, Bundook, Copeland, Craven and Stratford.  
	Gloucester was traditionally a beef and dairy farming area, and agriculture continues to be the predominate form of employment for residents (Gloucester Shire Council, 2014). 
	3.1.2 Local study area - Barrington Suburb 
	As defined in Section 
	As defined in Section 
	1.5
	1.5

	, the local study area for the proposal is the suburb of Barrington.  Barrington is a rural residential area with limited social infrastructure. 
	The suburb is 237 squ
	are 
	kilometres in size and is located on the Barrington River, roughly five kilometres north west of 
	the town of Gloucester. 
	 

	The town surrounds the main thoroughfare, Thunderbolts Way, which links Gloucester to the popular Barrington Tops National Park, Copeland Tops and Woko National Park. Thunderbolts Way also provides a link to Armidale and Tamworth and is frequently used as a scenic route for travelers wanting to avoid the New England and Pacific Highway’s. The Barrington River is a popular destination for water activities.  
	3.2 Demographic profile 
	Key demographic characteristics of the local and regional study areas are summarised in the following Sections. Detailed demographic data is provided in Appendix A. The following information is based on ABS Census data from 2016 unless otherwise stated. 
	3.2.1 Population and demography 
	The population of Barrington in 2016 was 316 people, making up 0.35 per cent of the population of the MidCoast LGA (90,303 people). 
	Both Barrington and the wider MidCoast LGA have an ageing population. The median age of residents in Barrington is 56, compared to 52 years for the LGA. Those aged 14 years and under represent 10 per cent of the population of Barrington (lower than the LGA at 15.4 per cent), and those aged 65 and over represent 37.9 per cent (higher than the LGA at 30 per cent).  
	In Barrington, 9.5 per cent of the population are Aboriginal or Torres Strait Islander compared to 6.2 per cent within the MidCoast LGA. 
	Negligible percentages (less than one per cent) residents in Barrington or the wider LGA identified as being born in a non-main English speaking country. Similarly, within Barrington 1.9 per cent of residents identified as speaking a language other than English at home, compared to the LGA with 3.9 per cent. 
	3.2.2 Families and housing  
	There was a total of 148 households within Barrington and 36,227 within the MidCoast LGA. 77 per cent of households in Barrington were family households with the remainder identified as lone-person households (23 per cent). There was a higher incidence of lone-person households in the LGA (29.8 per cent) and presence of group households (2.8 per cent) (compared to none in Barrington). The average household size in Barrington was 2.3 people and 2.2 people in the LGA. 
	In Barrington there was a total of 110 families. The majority of families consist of couple families without children (58.2 per cent) followed by couple families with children (29.1 per cent). 12.7 per cent of families identify as being one-parent families. In the MidCoast LGA the prevalence of one-parent households is higher at 17.5 per cent with slightly higher and lower numbers respectively of couple household with and without children (29.6 per cent and 51.6 per cent respectively).  
	In Barrington, 13.7 per cent of dwellings were unoccupied, which was below the LGA average at 18.8 per cent. 
	3.2.3 Socio-economic indicators 
	The ABS Index of Relative Socio-economic Disadvantage from Socio-Economic Indexes for Areas (SEIFA) provides an indicator of the relative disadvantage of an area based on attributes such as low income, low educational attainment, high unemployment, and jobs in relatively unskilled occupations. The average SEIFA score is 1,000, with a higher score indicating a lower level of disadvantage and a lower score indicating a higher level of disadvantage. 
	SEIFA based on 2016 Census data was unavailable during the preparation of this assessment and as such SEIFA data based on the 2011 Census data has been used for Barrington and Gloucester LGA (as MidCoast Council did not exist at the time of the 2011 Census). The SEIFA Index of Disadvantage for Barrington was 1,004. This compares to 951 for Gloucester LGA, indicating that the suburb of Barrington was less disadvantaged than the LGA overall.  
	In Barrington, those that identified as requiring assistance accounted for six per cent of the population. This was consistent with the LGA average of 6.7 per cent. 
	3.2.4 Travel behaviour 
	Car ownership was high in both Barrington and the MidCoast LGA. In Barrington 94.2 per cent of households identified as owning at least one motor vehicle with 64.5 per cent owning two or more. This was slightly higher than the MidCoast LGA, with 89.4 per cent owning one or more vehicles and with 49.8 per cent owning at least two. 
	Car ownership correlated with travel to work patterns, with 67.7 per cent of people travelling to work by car as a passenger or driver, compared to 71.4 per cent in the LGA.  
	3.2.5 Labour force, income and employment 
	Labour force participation accounted for roughly half of the population in Barrington (88 per cent), which was relatively consistent with the LGA (84.6 per cent). This reflects the older age profile for the region and that there are a high number of retirees living in the area. The majority of those in the workforce worked full time (49.7 per cent in Barrington and 47.3 per cent in the LGA).  
	In Barrington, the 2016 unemployment rate was 3.4 per cent, considerably lower than the LGA (9.4 per cent). Whilst unemployment rates were relatively low, those that were unemployed were largely long term unemployed with around 75 per cent being on Newstart allowance for more than a year (Economists at Large, 2013). 
	The largest numbers of unemployed people in the LGA were within the 15 to 19 and 20 to 24 age brackets.  Very low unemployment was seen in the 25 to 29 age bracket, which may be due to out-migration for education and employment of this age cohort. 
	The average weekly household income for Barrington was $1,070, which was higher than the LGA at $887.  
	The three most prevalent occupations in Barrington were Managers (22.4 per cent) and Professionals (17.9 per cent), followed by Technicians and Trades (14.9 per cent), compared to the LGA 16.1 per cent are Professional, with the next highest occupations being Technicians and Trades (14.6 per cent) and Labourers (13.3 per cent). 
	3.2.6 Business and industry 
	Business and industry in the local and regional study area is discussed below, drawing on ABS data and other sources (as noted) to describe the broad structure of industry. As the scoping of socio-economic impacts identified tourism as a key sector of relevance to the proposal, this Section also presents key information from consultation with key stakeholders (see Section 
	Business and industry in the local and regional study area is discussed below, drawing on ABS data and other sources (as noted) to describe the broad structure of industry. As the scoping of socio-economic impacts identified tourism as a key sector of relevance to the proposal, this Section also presents key information from consultation with key stakeholders (see Section 
	4
	4

	) to provide a clearer understanding of tourism in the local and regional study area. 

	The key industries of employment in Barrington were Primary Education (12.2 per cent), beef cattle farming (specialised) (10.4 per cent) and Hospitals (except psychiatric hospitals) (10.4 per cent). All other industries had less than 10 per cent participation in 2016. This compares to Aged Care Residential Services (4.9 per cent) followed by Hospitals (except psychiatric hospitals) (4.1 per cent) and Supermarket and Grocery Stores (3.2 per cent) for the LGA. According to Council’s Community Strategic Plan 2
	Tourism in the Gloucester LGA (now MidCoast LGA) has experienced growth over recent years. In 2014, there was an average of 180,000 people per year, with 97,000 of these visitors staying overnight, and generating an average of $51 million per annum (Destination NSW, 2014). Council estimates 5,000 campers pass over Barrington Bridge in the summer-autumn period.  
	Consultation with Gloucester Tourist Information Centre (see Section 
	Consultation with Gloucester Tourist Information Centre (see Section 
	4
	4

	) indicates local area has the capacity to accommodate approximately 1,100 to 1,200 visitors in 55 establishments (motels and bed and breakfasts). Three of these are located in Barrington, and all offer self-contained accommodation. Barrington also has several basic camping grounds, including: 

	 The Barrington Reserve, which is located adjacent to the Barrington Bridge. 
	 The Barrington Reserve, which is located adjacent to the Barrington Bridge. 
	 The Barrington Reserve, which is located adjacent to the Barrington Bridge. 

	 Poley’s Place, which is approximately 600 metres downstream of Barrington Bridge, and offers a farm stay with camping sites that also hosts hoe-downs twice a year.   
	 Poley’s Place, which is approximately 600 metres downstream of Barrington Bridge, and offers a farm stay with camping sites that also hosts hoe-downs twice a year.   


	Barrington Reserve is a camping ground operated by MidCoast Council located to the north-west of the bridge. Consultations and information provided by MidCoast Council indicate the reserve hosts campers throughout the year, including most weekends and midweek as well. The grassy area has eight camping sites and provides water, toilets, a picnic area and barbeque. It is located on a Section of the river that is safe for swimming, making the reserve popular with families.  The camping grounds are typically oc
	Events and recreational use of the river are key tourism attractions for the region.  The annual Gloucester Mountain Man Tri-challenge (GMMT) occurs in September, with the Barrington Bridge being the transition point between the kayaking leg along the Barrington River and the running leg along Thunderbolts Way to Gloucester. Approximately 300 people participate in the challenge, attracting a total of between 1,200 to 1,500 people to the area, including supporters, family members, participants and event coor
	Tourists and visitors from within and beyond the regional study area use the river for recreational purposes, such as kayaking, and for nature based tourism (i.e. bushwalking). Barrington Adventure Outdoor Centre (BAOC) is a local active tourism business providing a number of activities for schools, commercial groups and individuals including advanced, and beginner kayaking trips. The 12 kilometre Section of the Barrington River from Rocky Crossing downstream to the Barrington Bridge is popular for beginner
	Tourists and visitors from within and beyond the regional study area use the river for recreational purposes, such as kayaking, and for nature based tourism (i.e. bushwalking). Barrington Adventure Outdoor Centre (BAOC) is a local active tourism business providing a number of activities for schools, commercial groups and individuals including advanced, and beginner kayaking trips. The 12 kilometre Section of the Barrington River from Rocky Crossing downstream to the Barrington Bridge is popular for beginner
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	. 

	 
	Figure
	Figure 3-1 Kayaker's access map for Barrington River 
	Source: Gloucester Visitor Information Centre, 2016. Paddling the Barrington River. Tourist Brochure. 
	Snowfalls in the Barrington Tops are also a significant attraction for winter visitors to the regional study area, with Council indicating heavy traffic in the region when there are snowfalls. 
	3.3 Community values 
	This Section describes some of the values of the regional communities based on findings from the demographic profile (Section 
	This Section describes some of the values of the regional communities based on findings from the demographic profile (Section 
	3.2
	3.2

	), social policy and planning documents for the region (Section 
	2
	2

	), and through consultations (Section 
	4
	4

	). 

	As a regional area, the MidCoast LGA and the surrounding regions highly value the natural environment. Those within the Hunter region rely on Gloucester for the water catchment areas and world heritage national parks, not only for the rural lifestyle and local community values, but also for the tourism they bring to the Hunter region as a whole.  
	In 2014, the Gloucester LGA (now MidCoast Council) was experiencing steady population growth, and contained a broad economic base to support employment. However, with an ageing population, the low labour force participation rate in the region requires an increase in young people to accommodate these needs. Making Gloucester and surrounding townships more attractive to young families, and creating a sense of confidence in the economic sustainability and prosperous future of the area, are key goals for the co
	Tourism and recreational activities centred around the Barrington River are important in the region. As discussed in Section 3.2.6, several events and businesses engage the river for kayaking purposes, as well as for the use of smaller water vessels (i.e. floatable devices). Campgrounds in the area are well positioned for river use and support the strong nature based tourism industry within the region, highlighting community values aligned with the environment.  
	A key community concern is the state of roads and bridges in the LGA. The Gloucester Shire Council Community Strategic Plan 2014-2024 (Gloucester Shire Council, 2013) indicates the community believe that not enough funding is being spent on road maintenance and renewals, and outlines that the region has a backlog of nearly $10 million worth of infrastructure work which is expected to increase significantly in future years.  
	Consultation undertaken for the SEIA indicates broad community support for the increased safety and efficiency that a new bridge would provide. Poor observances of traffic signs (e.g. motorists not giving way and resulting in vehicles having to reverse off the one way bridge), poor visibility on approach, the lack of traffic calming advice and “road rage” were all noted as concerns for the community.  
	The historical significance and heritage listing of the Barrington Bridge was recognised in the Timber Truss Bridge Conservation Strategy (Roads and Maritime, 2012). Public submissions on this strategy indicate community opinions about the bridge and its heritage value. While it was noted that the bridge fits in well with its environment, the submissions favoured the replacement of the bridge as it did not meet traffic needs, required regular maintenance, and was considered unsafe. Additionally, the communi
	3.4 Social infrastructure 
	Limited social infrastructure is available in Barrington, with most facilities and services accessed in Gloucester town centre (approximately five kilometres, away) which is the main service centre of the LGA. 
	Limited social infrastructure is available in Barrington, with most facilities and services accessed in Gloucester town centre (approximately five kilometres, away) which is the main service centre of the LGA. 
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	 lists the social infrastructure located in Barrington.  

	Table 3-1 Social Infrastructure within Barrington 
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	Social Infrastructure 
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	Type 

	TH
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	Address 
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	Notes 


	TR
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	Barrington General Store and Bottle Shop 

	TD
	Span
	Shopping 

	TD
	Span
	12-14 Argyle Street 

	TD
	Span
	Petrol station - coffee shop/take away food/post office/payments for campground 


	TR
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	Span
	NSW Rural Fire Service Barrington Brigade 

	TD
	Span
	Emergency 

	TD
	Span
	Argyle Street 

	TD
	Span
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	Barrington Community Park 

	TD
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	Park 
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	Corner Barrington Road and Thunderbolts Way 

	TD
	Span
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	Social Infrastructure 
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	Type 
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	Address 
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	Notes 
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	Barrington Public School 

	TD
	Span
	Education 

	TD
	Span
	1 Kenmore Street 

	TD
	Span
	Roughly 58 students and 3.6 teachers* 


	TR
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	Barrington Reserve 

	TD
	Span
	Camping ground 

	TD
	Span
	Thunderbolts Way at Barrington Bridge 

	TD
	Span
	8 camping spots 
	Operated by MidCoast Council 




	Notes - * sourced from www.myschool.edu.au/SchoolProfile/Index/105510/BarringtonPublicSchool/42143/2016 
	The key facilities in Barrington are the general store and the public primary school. Tourist accommodation includes the Barrington Reserve camp ground, Poley’s Place, and three self-contained short term holiday rentals in Barrington town. A number of other retreats, cottages and tourist lodges are located both up and down stream of the Barrington Bridge. 
	The Gloucester region is serviced by Newcombe Coach Lines, including a school bus service to the Barrington Town area. The school shuttle services four local schools within the LGA. The school bus service passes through Barrington along Thunderbolts Way and along Barrington East Road and Barrington West Road, on either side of the Barrington River. Schools along the route include Barrington Public School, St Joseph’s Primary School, Gloucester Primary School and Gloucester High School (Newcombe Coach Lines,
	3.5 Implications for the socio-economic assessment 
	Key conclusions from the social baseline include: 
	 The population of the local and regional study areas is older, with lower levels of labour force participation. There are low levels of unemployment, it is most commonly experienced by young adults who tend to be long term unemployed. 
	 The population of the local and regional study areas is older, with lower levels of labour force participation. There are low levels of unemployment, it is most commonly experienced by young adults who tend to be long term unemployed. 
	 The population of the local and regional study areas is older, with lower levels of labour force participation. There are low levels of unemployment, it is most commonly experienced by young adults who tend to be long term unemployed. 

	 Barrington is a small community just five kilometres from the town of Gloucester, but with almost no public transport, vehicle ownership for travel is very high. 
	 Barrington is a small community just five kilometres from the town of Gloucester, but with almost no public transport, vehicle ownership for travel is very high. 

	 Key areas of employment are in primary production, however tourism is also a growing and prominent industry in the region, and Barrington hosts some of this tourism infrastructure. The Barrington Reserve camping ground, Poley’s Place (private farm camping facility), an outdoor adventure business, and a triathlon event are all based in Barrington, or use areas in proximity to the proposal. 
	 Key areas of employment are in primary production, however tourism is also a growing and prominent industry in the region, and Barrington hosts some of this tourism infrastructure. The Barrington Reserve camping ground, Poley’s Place (private farm camping facility), an outdoor adventure business, and a triathlon event are all based in Barrington, or use areas in proximity to the proposal. 


	  
	4. 
	4. 
	Consultation outcomes
	 

	Consultation with key stakeholders provides important inputs into the socio-economic impact assessment, including: 
	 Qualitative and quantitative data with regard to the socio-economic profile 
	 Qualitative and quantitative data with regard to the socio-economic profile 
	 Qualitative and quantitative data with regard to the socio-economic profile 

	 Identification of impacts 
	 Identification of impacts 

	 Recommendation of mitigations 
	 Recommendation of mitigations 

	 Indication of significance of impacts  
	 Indication of significance of impacts  


	The SEIA team undertook consultation with stakeholders including: 
	 Gloucester Tourist Information Centre 
	 Gloucester Tourist Information Centre 
	 Gloucester Tourist Information Centre 

	 Barrington Adventure Outdoor Centre 
	 Barrington Adventure Outdoor Centre 

	 Gloucester Mountain Man, President 
	 Gloucester Mountain Man, President 

	 MidCoast Council 
	 MidCoast Council 

	 NSW River Canoe Club 
	 NSW River Canoe Club 


	A summary of the outcomes of consultation is presented in 
	A summary of the outcomes of consultation is presented in 
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	Table 4-1 Summary of consultation outcomes 
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	Key Outcomes 
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	Gloucester Tourist Information Centre. 
	16 March 2017 

	TD
	Span
	The operation of the new bridge is welcome in the town; community members have expressed interest in a cycle path to be included on the bridge.  
	The area experiences nature based tourism and recreational activities such as kayaking, bush walking, horse riding and fishing. Within the Gloucester and Barrington region, there are 55 places of accommodation to cater up to 1200-1500 people. High season is typically in October, but July and December holiday periods are increasing popular. 
	The township should easily absorb the required number of workers for the proposal. The construction workers and proposal managers should be aware that the holiday period and the annual tri-challenge event could cause increased activity in the region and thus increased use of the bridge.  
	The camping grounds and the information centre would appreciate notice of works. A wide demographic groups use the camping grounds. Typically, families and grey nomads would stay at the camping ground near the bridge, but larger groups of people would stay at Bretti. The camping grounds in the vicinity of the proposal would experience minimum impacts; impacts that may arise would be temporary. 
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	Barrington Adventure Outdoor Centre 
	16 March 2017 

	TD
	Span
	The Barrington Bridge area is used as a beginner kayaking area; the southern side of the bridge is where people are picked up for the activity. 
	The centre experiences fluctuations in their kayaking trips; on some days there may be several pickups from that particular access point next to the bridge. Primary and High School trips run throughout the week, and general public trips are favoured on the weekends. The season extends from September through to May. 
	The Barrington Reserve camping ground has an access point into the river; however, the access point closest to the bridge is preferred due to more slack and higher water levels. The camping ground access to the river has higher currents. 
	To allow the business to operate during construction of the proposal, a temporary access point may need to be put in place and signage along the river may need to be implemented. Other regular river-users would require signage at Rocky Crossing; and upstream at Bindera. 
	The main water vessels used on the river include canoes and kayaks; lilos and tubes are not likely to advance into the development site due to low water flow. 
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	Gloucester Mountain Man Trichallenge. 
	17 March 2017 

	TD
	Span
	The annual tri-challenge occurs in September. The event draws approximately 300 competitors to the region, totalling 1200-1500 people including competitors, family members, event coordinators and support/medical staff.  
	The eastern side of the existing bridge would be fairly impacted in terms of the event; the support vehicles and staff locate themselves on the eastern side, and the competitors bring their kayaks up onto the embankment. The main issue identified is that the transition point on private property for competitors would be blocked off during construction. Thus a solution on how to navigate around the construction area and back into private property would need to be implemented 
	During the event, a few hundred cars are usually parked on and off Redman’s property. Consideration for traffic movements and parking would need to be determined. Safety issues may arise if participants need to enter on to the main road if new transition points are not put in place.  
	People tend to do practice runs in the lead up to the event in September; this would need to be considered during the construction phase. 
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	MidCoast Council  
	March 2017. 

	TD
	Span
	The existing bridge is the main access point to the Thunderbolts Way linking travellers with Armidale, Tamworth and regions beyond. Frequently used as a scenic route for travellers wanting to avoid the New England and Pacific Highways. 
	Approximately 5,000 campers come into the region over the Christmas period, Easter long weekend, with most heading over the Barrington Bridge. School Holidays see increased camping traffic to the region, with most travelling across the bridge.  
	Barrington Tops winter snow events see heavy traffic usage heading up the Scone road to Poleblue. Barrington Tops Snow Chasers have approximately 20,000 followers and promote snow events via their facebook page, attracting a lot of visitors.  
	Uninterrupted water supply to the reserve should be maintained at all times. The issue of construction noise and dust should be monitored for campers in the vicinity. 
	Any temporary use of the reserve or adjoining land for construction purposes should be addressed to minimise the impact upon reserve users. 
	Safe access to the reserve should be maintained at all times. 


	TR
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	NSW River Canoe Club 
	3 April 2017 

	TD
	Span
	The club has around 150 members and reach to a broader kayaking community in the vicinity of 500 people. 
	The club organises about two events on the Barrington River per year, although there are many more events where it’s members paddle informally on the Barrington River. The club seldom kayaks in the vicinity of the bridge, more regularly kayaking in the upstream reaches of the Barrington River. 
	The club indicated that any changes due to the construction or operation would not have an impact on their members, even if they were to navigate this reach of river as they would approach them as they do other obstacles in the river that they are trained to negotiate. The club would distribute significant proposal updates to its members during construction if requested. 




	4.1 Implications for the socio-economic assessment 
	The key implications are listed below: 
	 Gloucester has a strong tourism industry with a strong focus on enjoyment of the natural environment, with the Barrington River a key destination for kayakers. There is ample capacity in tourist accommodation to support a non-resident workforce. 
	 Gloucester has a strong tourism industry with a strong focus on enjoyment of the natural environment, with the Barrington River a key destination for kayakers. There is ample capacity in tourist accommodation to support a non-resident workforce. 
	 Gloucester has a strong tourism industry with a strong focus on enjoyment of the natural environment, with the Barrington River a key destination for kayakers. There is ample capacity in tourist accommodation to support a non-resident workforce. 

	 The Barrington Reserve is a popular Council-operated campground; however, there are other local options for users during construction, including the nearby Poley’s Place. 
	 The Barrington Reserve is a popular Council-operated campground; however, there are other local options for users during construction, including the nearby Poley’s Place. 

	 The Barrington Bridge is a key end point for commercial and non-commercial kayaking on the Barrington River, and bridge construction may disrupt these uses. However, alternate locations and access can be determined and further consultation with key users can ensure continued access during construction and into the future. 
	 The Barrington Bridge is a key end point for commercial and non-commercial kayaking on the Barrington River, and bridge construction may disrupt these uses. However, alternate locations and access can be determined and further consultation with key users can ensure continued access during construction and into the future. 


	 Key stakeholders were supportive of the proposed new bridge and the improvements to safety and access it would bring. 
	 Key stakeholders were supportive of the proposed new bridge and the improvements to safety and access it would bring. 
	 Key stakeholders were supportive of the proposed new bridge and the improvements to safety and access it would bring. 

	 It is likely informal kayakers in this Section of the Barrington River would not be significantly concerned about potential changes due to construction and operation.  
	 It is likely informal kayakers in this Section of the Barrington River would not be significantly concerned about potential changes due to construction and operation.  

	 Safety for motorists is a key concern for stakeholders. 
	 Safety for motorists is a key concern for stakeholders. 


	  
	5. 
	5. 
	Impact assessment
	 

	This Section describes and assesses socio-economic impacts arising from the construction and operation activities of the proposal. The impact assessment has also considered the findings of other technical reports prepared in support of the REF. Impacts are assessed according to the criteria outlined in Section 
	This Section describes and assesses socio-economic impacts arising from the construction and operation activities of the proposal. The impact assessment has also considered the findings of other technical reports prepared in support of the REF. Impacts are assessed according to the criteria outlined in Section 
	1.4
	1.4

	. 

	5.1 Construction impacts 
	5.1.1 Property impacts 
	With the exception of Lot 1 of DP 543699, which would be fully acquired, the proposal would require partial acquisition three rural-residential properties adjacent to the proposal site. For each of the three private properties, the land required would be along the property boundary. A total of 1.07 hectares of private land would be acquired for the proposal, representing small portions of the overall land holding (between 0.7 and 4 per cent). There may be temporary access restrictions within properties duri
	All acquisition of private property would be undertaken in consultation with landowners and in accordance with the requirements of the Land Acquisition (Just Terms Compensation) Act 1991. The process of land acquisition could generate a feeling of stress and anxiety among the property owners. The Land Acquisition (Just Terms Compensation) Act 1991 has recently be amended2 to deliver a process which provides greater support to landholders who are affected by acquisition, including the dedication of case coor
	2 Land Acquisition (Just Terms Compensation) Amendment Act 2016 No 59 
	2 Land Acquisition (Just Terms Compensation) Amendment Act 2016 No 59 

	An off-site emergency storage area is also proposed to be located on the corner of Bowman Farm Road and Thunderbolts Way. The off-site emergency storage area would primarily be a contingency site for the main construction area in the case of flooding of the Barrington River. The site is disturbed having previously been used as a stockpile area and is close to a landfill site, with no residences nearby; therefore, no socio-economic impacts are expected to surrounding areas. 
	5.1.2 Amenity and community value impacts 
	The key community values that could be impacted by the proposal are those related to preservation, use and access to the Barrington River and surrounding natural environment, safety and accessibility, and impacts on the heritage value of the bridge (Section 
	The key community values that could be impacted by the proposal are those related to preservation, use and access to the Barrington River and surrounding natural environment, safety and accessibility, and impacts on the heritage value of the bridge (Section 
	3.3
	3.3

	).  

	Properties and land uses closest to the site works are likely to experience short-term amenity impacts resulting from construction activities, including increased noise and vibration and changes to the views of the natural land and river scape.  
	  
	Noise and vibration 
	Construction noise would alter the soundscape of the rural setting. Although the bridge is approximately 500 metres from Barrington village, there are some residencies in proximity to the construction site, which would experience increased noise levels. Two properties closest to the south west of the bridge are likely to be most affected by noise impacts and also by vibration. Noise and vibration would vary considerably with the type of construction activities undertaken. However, in all cases, the predicte
	Construction noise would also impact two camping sites close to the bridge. These include Poley’s Place and Barrington Reserve. Increases in noise may affect potential campers who may be seeking a tranquil rural holiday setting. The potential impacts on these sites are discussed in Section 
	Construction noise would also impact two camping sites close to the bridge. These include Poley’s Place and Barrington Reserve. Increases in noise may affect potential campers who may be seeking a tranquil rural holiday setting. The potential impacts on these sites are discussed in Section 
	5.1.4
	5.1.4

	. 

	The New Barrington Bridge – Noise and Vibration Impact Assessment (GHD 2017b) has found that potential increases in noise from construction traffic at sensitive receptors are less than levels generally noticeable to human hearing, and are thus a short term and negligible impact.  
	The Noise and Vibration Impact Assessment for the proposal found that consideration to structural damage vibration impacts for general construction activities, the expected magnitude of ground vibrations should not be sufficient to cause damage if the equipment operates at distances greater than 18 m from the existing bridge. Should proposed works be carried out within the safe working distances detailed in Table 6-16 of the REF, attended vibration monitoring or vibration trials would be carried out so that
	Heritage 
	The Barrington Bridge is a registered heritage item in the Gloucester Local Environmental Plan 2014 and in the Roads and Maritime’s s.170 Heritage and Conservation Register. This demonstrates the value the local community and heritage enthusiasts place on the existing bridge.  
	5.1.3 Access to the river 
	Construction would require construction of a temporary in stream rock platform that would obstruct navigation of much of the higher flow channels through the construction site. The design of this platform and the width and depth of channels that would remain available for navigation is yet to be determined, as is the extent to which the channel may be fully blocked (e.g. for certain activities such as piling and during laying of the concrete girders across the river).  
	It is therefore likely that at some times the river would be blocked for navigation. This may impact recreational and commercial users of the river, including kayakers. Kayakers may at times be required to walk with their kayaks through shallow channels if continued access is not available. The potential impacts to kayakers is discussed in Section 
	It is therefore likely that at some times the river would be blocked for navigation. This may impact recreational and commercial users of the river, including kayakers. Kayakers may at times be required to walk with their kayaks through shallow channels if continued access is not available. The potential impacts to kayakers is discussed in Section 
	5.1.4
	5.1.4

	 below.  

	A River Traffic Management Plan would be prepared prior to commencement of construction of the proposal to manage river user movement on the Barrington River within the proposal site. 
	5.1.4 Tourism and recreation 
	Tourism  
	The Barrington River is a key tourism attraction for the local area, and several tourism-related operators and facilities may be impacted during construction due to changes in access to the river, amenity impacts, and changes to community values. This Section discusses the potential impacts on these operators and facilities. 
	Barrington Outdoor Adventure Centre (BOAC) 
	Altered access to the Barrington River is likely to impact the activities offered by BOAC. BOAC regularly operates kayaking programs from Rocky Crossing to Barrington Bridge. As discussed in Section 
	Altered access to the Barrington River is likely to impact the activities offered by BOAC. BOAC regularly operates kayaking programs from Rocky Crossing to Barrington Bridge. As discussed in Section 
	3.2.6
	3.2.6

	, this Section of the river is a well-known Section for beginner kayakers, and the exit point that BOAC use is located within the footprint of the proposed new bridge. Although an alternate point exists at the Barrington Reserve, this area has a higher water flow and is more difficult for beginners. BOAC is in consultation with Roads and Maritime to identify and develop another alternate exit point located a short distance upstream from this site to ensure safe and continued access to this section of the ri

	Poley’s Place 
	As discussed in Section 
	As discussed in Section 
	5.1.2
	5.1.2

	, construction noise may reduce the amenity of the Poley’s Place, an operational farm that also operates a camping ground near the Barrington River. It is possible that increased noise levels may temporarily reduce the quiet rural atmosphere at the camping ground and may impact on the enjoyment of the space for some. However, this impact would be temporary depending on the construction activities. As mentioned in Section 
	5.1.2
	5.1.2

	, consultation with potentially impacted residents and businesses would be undertaken, along with implementation of construction noise and vibration management plan to minimise impacts from the proposal (GHD, 2017b). 

	Barrington Reserve 
	The western compound area would be located between the reserve and the existing bridge. The water supply to the reserve (both drinking and sanitation water) is provided via the existing bridge. Visitor records (see 
	The western compound area would be located between the reserve and the existing bridge. The water supply to the reserve (both drinking and sanitation water) is provided via the existing bridge. Visitor records (see 
	Appendix B
	Appendix B

	) indicate that 60 per cent of campers at the reserve stay just one night, and multiple night stays are more common in January, May, September and October. It is possible that increased noise levels and changes to visual amenity could impact on the quiet rural atmosphere at the camping ground and may impact on the enjoyment of the space for some. However, this impact would be temporary depending on the construction activities. As mentioned in Section 
	5.1.2
	5.1.2

	, consultation with potentially impacted residents and businesses would be undertaken, along with implementation of construction noise and vibration management plan to minimise impacts from the proposal (GHD, 2017b). 

	Recreational use of the river 
	As discussed in Section 
	As discussed in Section 
	5.1.3
	5.1.3

	, Barrington River is used for recreational kayaking. Consultation indicates that most recreational kayakers access the river between Bindera or Rocky Crossing to Barrington Bridge, and some may go further downstream to Poley’s Place, The Quarry or Relfs Road (
	Figure 3-1
	Figure 3-1

	).  

	As discussed in Section 
	As discussed in Section 
	5.1.3
	5.1.3

	, access to and navigation of the river near the bridge may be affected during construction. The NSW River Canoe Club (part of Paddle NSW) indicated that any changes to river navigation and bank access would have a negligible impacts to its members or to other capable independent kayakers. 

	The river is also used for recreational swimming and fishing. These recreational users may choose to recreate in other areas due to potential amenity impacts including construction noise and views of construction activities. Due to the temporary nature of this amenity impact, and the availability of alternate local locations for similar activities on the Barrington River, impacts to recreational swimming and fishing is considered to be negligible. 
	As discussed in Section 
	As discussed in Section 
	3.2.6
	3.2.6

	, both the Barrington River and the existing bridge are used for the Gloucester Mountain Man Triathlon (GMMT).  The event includes a kayak leg from Rocky Crossing to Barrington Bridge, where it transitions to the run leg to Gloucester. In past events, access to an area of private property to the south-west of the bridge was negotiated with a property owner for use for the event. At this site participants leave their kayaks, change for the run and cross the river to the eastern bank where they commence the r

	5.1.5 Economy and employment 
	Project construction may deliver some economic benefits to local or regional businesses through employment opportunities, the sourcing of construction materials and services, and workforce expenditure.  
	The construction workforce is expected to be in the order of 35 Full Time Employed (FTE) roles. Construction workers may be drawn from both the local and regional study area, and may come from population centres including Gloucester, Taree (just over an hour’s drive) and Newcastle (an hour and a half drive). If any non-resident workers are required, it is expected that the accommodation options in Gloucester would accommodate any non-resident workers. As noted in Section 
	The construction workforce is expected to be in the order of 35 Full Time Employed (FTE) roles. Construction workers may be drawn from both the local and regional study area, and may come from population centres including Gloucester, Taree (just over an hour’s drive) and Newcastle (an hour and a half drive). If any non-resident workers are required, it is expected that the accommodation options in Gloucester would accommodate any non-resident workers. As noted in Section 
	3.2.5
	3.2.5

	, the unemployment in Gloucester is low and generally involves long term unemployed people. However, the proposal does present the potential for creating local employment opportunity targeted at local unemployed, who may be able to leverage from the skills and experience gained during such a proposal for future employment opportunities.  

	Local food and beverage businesses may benefit from construction workers purchasing goods. The Barrington General Store and Bottle Shop is the closest food outlet to the site and may experience a minor increase in customers during construction.  
	With a construction workforce of around 35, these benefits are expected to be minor and short term. 
	It is possible that noise amenity impacts on nearby camping grounds (as discussed in Section 
	It is possible that noise amenity impacts on nearby camping grounds (as discussed in Section 
	5.1.4
	5.1.4

	) could potentially temporarily reduce patronage. As mentioned in Section 
	5.1.2
	5.1.2

	 consultation with potentially impacted businesses would be undertaken, along with implementation of construction noise and vibration management plan, to minimise impacts from the proposal (GHD, 2017b). 

	5.1.6 Access and connectivity 
	Construction may result in increased traffic in Barrington, primarily coming from the east, through town and across the bridge to the construction compound west of the bridge. However, impacts on traffic flow are expected to be limited with potential minor delays for road users mainly related to movement of large items on or off the road, and during construction works linking the new bridge approach to Thunderbolts Way at the end of the proposal. 
	As discussed in  users groups. Design approaches to maintain navigation through and past the construction Section 
	As discussed in  users groups. Design approaches to maintain navigation through and past the construction Section 
	5.1.3
	5.1.3

	, access to the Barrington River for recreational use would be planned and developed in consultation with key site are in progress and would aim to provide some passage for river users for of the majority of the construction period.  

	5.2 Operation impacts 
	5.2.1 Access and safety 
	The New Barrington Bridge – Review of Environmental Factors (GHD 2017a) notes that four vehicle accidents occurred at the Barrington Bridge between 2011 and 2016. Replacement of the existing one-way bridge with a two-way bridge, and improved road approach alignment, is expected to improve the safety of Thunderbolts Way. Bridge replacement would enhance the quality of existing access along Thunderbolts Way, improving travel times and safety for all users, particularly for local and regional road users who us
	The inclusion of a pedestrian footpath and a sealed shoulder for cyclists would improve safety for pedestrians and cyclists. SEIA consultations indicate that although pedestrian and cyclist use of the bridge is currently low, the improvements would enhance safety for future use by visitors to Barrington Reserve. The inclusion would also support community aspirations for the development of regional cycle paths (Section 
	The inclusion of a pedestrian footpath and a sealed shoulder for cyclists would improve safety for pedestrians and cyclists. SEIA consultations indicate that although pedestrian and cyclist use of the bridge is currently low, the improvements would enhance safety for future use by visitors to Barrington Reserve. The inclusion would also support community aspirations for the development of regional cycle paths (Section 
	3.3
	3.3

	) by removing the existing safety hazard (decaying decking of the existing bridge and narrow structure when opposing vehicles use it at the same time) and facilitating safe cyclist passage. 

	Altered river access points established during construction (as discussed in Section 
	Altered river access points established during construction (as discussed in Section 
	5.1.3
	5.1.3

	) are expected to remain operational post-construction, or alternatively new permanent access points may be determined. The location and design of these permanent facilities should be determined in consultation with key user groups, particularly BOAC and GMMT.  

	5.2.2 Impacts on social infrastructure 
	During operation, new views would be created for drivers and pedestrians from the proposal consisting of the existing Barrington Bridge, the river corridor and surrounding landscape. The Urban Design Strategy found this would likely result in a high impact; however, the visual impact would likely be seen as positive as it consists of a heritage structure within the context of the Barrington River and rural landscape and provides visual interest. 
	There would be no vibration impacts on the existing bridge during operation of the proposal. It is most likely that vibration rates would reduce as travel over the new bridge surface would create less vibration than the existing bridge surface. 
	5.3 Summary of key findings 
	Key socio-economic impacts of the proposal are summarised in 
	Key socio-economic impacts of the proposal are summarised in 
	Table 5-1
	Table 5-1

	 below. 

	  
	Table 5-1 Summary of identified potential impacts 
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	6. 
	6. 
	Mitigation measures
	 

	Table 6-1
	Table 6-1
	Table 6-1

	 outlines recommended impact mitigation/management and enhancement measures to minimise the negative impacts arising from the proposal, and take advantage of opportunities it creates to generate improved social outcomes. The table does not include positive impacts, which do not require mitigation or management, or further enhancement. 

	Table 6-1 Recommended mitigation and enhancement measures 
	Table
	TBody
	TR
	Span
	TH
	Span
	Potential impact/risk/ 
	opportunity 

	TH
	Span
	Impact (pre-mitigation) 

	TH
	Span
	Proposed mitigation measure 


	TR
	Span
	TD
	Span
	Construction 


	TR
	Span
	TD
	Span
	Property acquisition 


	TR
	Span
	TD
	Span
	Partial acquisition of three private rural properties 
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	All acquisition of private property and attachments will be carried out in accordance with the Land Acquisition Information Guide (Roads and Maritime 2014b) and Land Acquisition (Just Terms Compensation) Act 1991 
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	Access, recreation and tourism 
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	River access management plan 
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	A River Access Management Plan will be prepared and implemented as part of the Construction Environmental Management Plan to comply with NSW Maritime requirements. The River Access Management Plan will be prepared in consultation with relevant stakeholders and will include: 
	 Identification of affected stakeholders, likely impacts to their activities as a result of the proposal and consultation undertaken in the preparation of the plan 
	 Identification of affected stakeholders, likely impacts to their activities as a result of the proposal and consultation undertaken in the preparation of the plan 
	 Identification of affected stakeholders, likely impacts to their activities as a result of the proposal and consultation undertaken in the preparation of the plan 

	 Roles and responsibilities 
	 Roles and responsibilities 

	 Emergency contacts 
	 Emergency contacts 

	 A schedule of works to be updated on a regular basis identifying any planned closures or key milestones that will affect movement of recreational river users in the Barrington River 
	 A schedule of works to be updated on a regular basis identifying any planned closures or key milestones that will affect movement of recreational river users in the Barrington River 
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	 A stakeholder consultation plan 
	 A stakeholder consultation plan 
	 A stakeholder consultation plan 

	 Relevant safeguards and mitigation measures for each stage of construction. 
	 Relevant safeguards and mitigation measures for each stage of construction. 
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	Changes to river access for BOAC 

	TD
	Span
	Negative 

	TD
	Span
	As part of the River Access Management Plan Liaise with BOAC during and post construction to determine the location and design of alternate access points on the river. 
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	As part of the River Access Management Plan, public notification and/or signage about changes in access and navigability (i.e. access points and status of channel navigability at the bridge) would be provided including: 
	 At key points (Rocky Crossing and Bindera, and along the river upstream of changes) 
	 At key points (Rocky Crossing and Bindera, and along the river upstream of changes) 
	 At key points (Rocky Crossing and Bindera, and along the river upstream of changes) 

	 To organisations (Barrington General Store, Gloucester Tourism Centre, BOAC, Poley’s Place and other local tourism operators). 
	 To organisations (Barrington General Store, Gloucester Tourism Centre, BOAC, Poley’s Place and other local tourism operators). 
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	Reduced amenity for users of the Barrington Reserve campground 
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	Information on the status and timing of works would be provided to the Gloucester Tourism Centre and be displayed on site. This information would be updated at key stages. Information would also include alternate locations for camping, swimming, fishing and kayaking. 
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	Reduced amenity for users of Poley’s Place campground 
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	The stakeholder engagement plan will include ongoing consultation with the operators.  
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	Amenity and Community Values 


	TR
	Span
	TD
	Span
	Noise impacts on nearby residences 
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	Negative 
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	Residents of adjacent properties will be consulted prior to construction to  understand their needs and ensure they are notified about the timing and duration of planned high noise generating periods/activities 
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	Changes to river access and navigability for recreational users at Barrington Bridge 
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	Negative 
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	 Liaise with BOAC to determine the location and design of alternate access points on the river 
	 Liaise with BOAC to determine the location and design of alternate access points on the river 
	 Liaise with BOAC to determine the location and design of alternate access points on the river 

	 Public notification and/or signage about changes in access and navigability (i.e. access points and status of channel navigability at the bridge)  to ensure stakeholders are notified would be provided including: 
	 Public notification and/or signage about changes in access and navigability (i.e. access points and status of channel navigability at the bridge)  to ensure stakeholders are notified would be provided including: 

	– at key points (Rocky Crossing and Bindera, and along the river upstream of changes) 
	– at key points (Rocky Crossing and Bindera, and along the river upstream of changes) 

	– to organisations (Barrington General Store, Gloucester Tourism Centre, BOAC, Poley’s Place and other local tourism operators), NSW River Canoe Club. 
	– to organisations (Barrington General Store, Gloucester Tourism Centre, BOAC, Poley’s Place and other local tourism operators), NSW River Canoe Club. 
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	Changes to river access and navigability for participants of the GMMT 
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	Negative 
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	Liaison with GMMT to negotiate altered river access and parking/traffic management arrangements for the event during both construction and operation.  




	7. 
	7. 
	Conclusion and recommendations
	 

	The key socio-economic benefits identified by the SEIA would be generated during operation. These are: 
	 Improved vehicle travel times and safety along the Thunderbolts Way benefiting both local, regional and transit users. 
	 Improved vehicle travel times and safety along the Thunderbolts Way benefiting both local, regional and transit users. 
	 Improved vehicle travel times and safety along the Thunderbolts Way benefiting both local, regional and transit users. 

	 Improved pedestrian and cyclist accessibility and safety, including the potential for these facilities to connect to associated networks in the future. 
	 Improved pedestrian and cyclist accessibility and safety, including the potential for these facilities to connect to associated networks in the future. 

	 Improved amenity at Barrington Reserve due to reduced proximity to the bridge. 
	 Improved amenity at Barrington Reserve due to reduced proximity to the bridge. 


	Minor economic and employment benefits may also occur during construction, including residents in the regional study area and local food and beverage outlets. 
	The key socio-economic impacts from the proposal would mainly occur during construction of the proposal and include: 
	 Impacts associated with partial acquisition of three rural properties. 
	 Impacts associated with partial acquisition of three rural properties. 
	 Impacts associated with partial acquisition of three rural properties. 

	 Changes to river accessibility in the vicinity of the Barrington Bridge and to navigation past the bridge, with impacts to a local recreational business and campsite operator, event organisers of a major regional event, and other recreational users of this popular section of the river.  
	 Changes to river accessibility in the vicinity of the Barrington Bridge and to navigation past the bridge, with impacts to a local recreational business and campsite operator, event organisers of a major regional event, and other recreational users of this popular section of the river.  

	 Reduced amenity for operators of nearby camping facilities, particularly the adjacent Council-owned Barrington Reserve and the nearby Poley’s Place.  
	 Reduced amenity for operators of nearby camping facilities, particularly the adjacent Council-owned Barrington Reserve and the nearby Poley’s Place.  

	 Reduced amenity for users of affected campgrounds, or convenience for those who choose to seek alternative venues. 
	 Reduced amenity for users of affected campgrounds, or convenience for those who choose to seek alternative venues. 

	 Noise impacts to nearby residences (approximately six). 
	 Noise impacts to nearby residences (approximately six). 


	The implementation of the various environmental management measures identified in the REF for the proposal would assist to mitigate potential socio-economic impacts.  
	Early and ongoing consultation with affected property owners, businesses and user groups as well as their participation in the ongoing planning, environmental management and monitoring would also assist with avoiding and minimising potential socio-economic impacts during construction of the proposal.  
	Consultation would be undertaken as part of an overarching Stakeholder Engagement Plan. This engagement would be ongoing as the design evolves (i.e commence in advance of construction), and include the following specific objectives in order to address the potential impacts: 
	 Early engagement with Poley’s Place operators (identified as potentially vulnerable stakeholder) to understand measures that would minimise impacts to their business. This may include avoiding the high noise-generating activities on Saturdays, during school holiday periods and when specific events are held onsite. This should include notification about noise generating periods/activities. 
	 Early engagement with Poley’s Place operators (identified as potentially vulnerable stakeholder) to understand measures that would minimise impacts to their business. This may include avoiding the high noise-generating activities on Saturdays, during school holiday periods and when specific events are held onsite. This should include notification about noise generating periods/activities. 
	 Early engagement with Poley’s Place operators (identified as potentially vulnerable stakeholder) to understand measures that would minimise impacts to their business. This may include avoiding the high noise-generating activities on Saturdays, during school holiday periods and when specific events are held onsite. This should include notification about noise generating periods/activities. 

	 Liaison with BOAC and GMMT to determine the location and design of alternate access points on the river, addressing both construction phase and permanent arrangements. 
	 Liaison with BOAC and GMMT to determine the location and design of alternate access points on the river, addressing both construction phase and permanent arrangements. 

	 Public notification and/or signage about changes in access and navigability (i.e. access points and status of channel navigability at the bridge) in key locations on the river and to key organisations.  
	 Public notification and/or signage about changes in access and navigability (i.e. access points and status of channel navigability at the bridge) in key locations on the river and to key organisations.  


	 Information on the status and timing of works would be provided to the Gloucester Tourism Centre and be posted and updated on site at the Barrington Reserve. Information would also include alternative locations for camping, swimming, fishing and kayaking. 
	 Information on the status and timing of works would be provided to the Gloucester Tourism Centre and be posted and updated on site at the Barrington Reserve. Information would also include alternative locations for camping, swimming, fishing and kayaking. 
	 Information on the status and timing of works would be provided to the Gloucester Tourism Centre and be posted and updated on site at the Barrington Reserve. Information would also include alternative locations for camping, swimming, fishing and kayaking. 
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