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1. INTRODUCTION 

This report pres~nts the findings of a noise impact assessment for continued 
operations of the sand extraction and processing quarry at Lots 196 and 29 (DP 
752025). Maroota. The site is owned by Manaldo pty Ltd and operated by Dixon 
Sand (Penrith) pty Ltd. 

This report has been carried out for submission to Baulkham Hills Shire Council 
with the Environmental Impact Statement for the development prepared by Lyall & 
Macoun Consulting Engineers. 

The noise impact assessment determines the potential noise impact of the 
continued operations within the surrounding area. The site has been used as a 
sand extraction and processing quarry for several years. Existing sand extraction 
and processing quarries are located to the north and south of the site. There are 
also several agricultural farms in close proximity to the site. The nearest residences 
are located approximately 550 metres east of the closest point on the site 
boundary. Maroota North Public School is located approximately 750 metres east 
of the closest point on the site boundary. 

The previous development consent issued by Baulkham Hills Shire Council set the 
approved operating hours as 6am to 6pm, Monday to Friday and 6am to 1 pm, 
Saturdays. Trucks were not permitted to enter the site before 5.45am. This current 
application will seek approval for all operations between 6am to 6pm, Monday to 
Saturday. 

Background noise measurements were conducted at the nearest residences in 
order to establish the existing background noise environment. Current traffic noise 
measurements along Old Northern Road and Wisemans Ferry Road have also 
been carried out. 

The predicted noise impacts have been assessed against the criteria outlined in the 
Baulkham Hills Shire Council Development Control Plan No. 500 for Extractive 
Industries (DCP No. 500) and the New South Wales Environment Protection 
Authority (NSW EPA) Environmental Noise Control Manual. The NSW EPA Draft 
Stationary Noise Source Policy has also been considered in the assessment of 
noise emissions. 
January, 99 ... 1 
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Road traffic noise has been assessed against criteria outlined in the NSW EPA 
Environmental Noise Control Manual, the Roads and Traffic Authority (RTA) Interim 
Traffic Noise Policy and the NSW EPA Draft Environmental Criteria for Road Traffic 
Noise. 

Figures 1 and 2 show the site locality and the site layout. 

January, 99 ... 2 
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2. GLOSSARY OF TERMS 

This section provides an explanation of the terms used throughout the report. 

In order to characterise the noise levels measured over a period of time the 
following noise descriptors are used: 

• 

• 

• 

• 

LA1 

The LA1 is the level of noise exceeded for 1 % of the time and is, therefore, 
the average peak level of noise experienced during the measurement 
period. 

LA10 

The L A10 is the level of noise exceeded for 10% of the time and is, 
therefore, the maximum level of noise experienced during the 
measurement period. 

LAeq 

The LAeq is the equivalent continuous level of noise and is a single number 
that is equivalent to the fluctuations of noise level that are occurring based 
on the energy contained within the noise signal. The LAeq is determined by 
an integration of the noise level with respect to time. 

LA90 

The LA90 is the level of noise exceeded for 90% of the sample time and is 
therefore the minimum level of noise experienced during the measurement 
period. The LA90 is referred to as the background noise level. 

January, 99 ... 5 
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The following descriptors are used to assess road traffic noise: 

• 

• 

• 

• 

• 

• 

• 

LA10,18hour 

The LA10,18hour is the average LA10 over the period 6am - midnight. 

LAeq(1hr) 

Represents the highest LAeq noise level for any hour during the period 7am 
to 10pm or 10pm to 7am as relevant. 

LAeq(15hr) 

Represents the LAeq noise level for the period 7am to 10pm. 

LAeq(9hr) 

Represents the LAeq noise level for the period 10pm to 7am. 

Daytime, Evening and Night time periods 
For the existing criteria outlined in the NSW EPA Environmental Noise 
Control Manual, daytime is defined as from 7.00am to 10.00pm, Monday to 
Saturday, and Barn to 10pm on Sunday and Public Holidays. Night time is 
defined as 10pm to 7am, Monday to Friday, and 10pm to Bam on Sundays 
and Public Holidays. 

For the proposed criteria outlined in the NSW EPA Draft Stationary Noise 
Source Policy, daytime is defined as from 7.00am to 6.00pm, Monday to 
Saturday, and Barn to 6pm on Sundays and Public Holidays. Evening is 
defined as from 6pm to 10pm and night as the remaining period. 

Freeway I arterial 
Refers to roads handling through traffic, with characteristically heavy and 
continuous traffic flows during peak periods. Through traffic is traffic 
passing through a locality bound for another locality. 

Sound Pressure Level (abbreviated SPL) 
Is the instantaneous measurement of pressure variations in the ambient air 
compared to a reference pressure. A precision sound level meter measures 
SPL and measurements are expressed as dB(A). 

January, 99 ... 6 
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• 

• 

• 

• 

• 

• 

• 

Assessment Background Level (ABL) 
The single figure background level representing each assessment period­
day, evening, and night (ie. Three ABLs are determined for each 24-hr 
period of the monitoring period). It's determination is by the tenth percentile 
method. 

Rating Background Level (RBL) 
The overall single figure background level representing each assessment 
period (dayl eveningl night) over the whole monitoring period (as opposed to 
over each 24hr period used for the ABL) and is the level used for 
assessment purposes. It is defined as the median value of all the 24hr 
periods. 

Recommended Maximum LAeq Noise Level (RML) 
The recommended maximum. LAeq noise level from stationary noise sources 
alone. Table 2.1 of the NSW EPA Draft Stationary Noise Source Policy sets 
out the RML for each period of the day and for various types of receivers. 
The RML is used to protect the amenity of receivers. 

Tonal Noise 
Noise containing a prominent frequency and characterised by a definite 
pitch. 

Low frequency noise 
Containing major components within the low frequency range (20Hz - 250 
Hz) of the frequency spectrum. 

Impulsive noise 
Noise having a high peak of short duration or a sequence of such peaks. A 
sequence of impulses in rapid succession is termed repetitive impulsive 
noise. 

Fluctuating noise 
Noise that varies continuously and to an appreciable extent over the period 
of observation. 

January, 99 ... 7 
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• 

• 

• 

Intermittent noise 
The level suddenly drops to that of the background noise several times 
during the period of observation. 

Adjustment for duration 
Applied where a single - event noise is continuous for a period of less than 
two and a half hours in any 24-hour period. 

Suburban area 
A suburban area as defined by the NSW EPA Draft Stationary Noise Source 
Policy is an area defined as rural, rural - residential or residential on an LEP 
that has local traffic with characteristically intermittent traffic flows or with 
some commerce or industry. This area often has the following 
characteristics: 

January, 99 

- decreasing noise levels in the evening period (1800 - 2200); 
and/or 

- evening ambient noise levels defined by the natural environment 
and infrequent human activity. 
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3. ACOUSTIC CRITERIA 

The noise emissions from the sand extraction and processing operations are 
required to satisfy specific Baulkham Hills Shire Council and NSW EPA acoustic 
criteria. 

3.1 BAULKHAM HILLS SHIRE COUNCIL DCP No. 500 

Section 2.9 of DCP No. 500 outlines the acoustic criteria for extractive industries. 
The objectives of the criteria are: 

<I. To maintain the acoustic quality of the Shire; 
• To protect and maintain the acoustic environment of residents, Public & 

Community facilities and other receivers in the Shire; and 
• To limit the potential offensiveness of noise from specific sources. " 

The key prescriptive measures outlined in Section 2.9 include: 

<I. Proponents should ensure that the maximum average noise emission level 
of extraction is no more than 5 dB(A) above maximum average background 
noise levels; 

• Extraction activities should not occur within 100 metres of a residence not 
associated with the activities; 

• Proponents should ensure that noise emissions meet all minimum acoustic 
standards defined in Chapters 19, 20 and 21 of the Environmental Noise 
Control Manual, 1994" 

January, 99 ... 9 
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3.2 EXISTING NSW EPA ASSESSMENT CRITERIA 

The EPA has overall responsibility for setting noise quality objectives from industrial 
premises. The primary aim of environmental noise control is to minimise the 
occurrence of offensive noise in the community. It is considered that to be both 
effective and equitable, the determination and application of environmental noise 
control must take into account many factors, including:-

• the variation in response between individuals to any noise; 

• the inherently noisy characteristics of many activities; 

• the circumstances within which noise occurs; 

• potential for annoyance and reduction in acoustic amenity; 

• the technical and economic feasibility for noise control, and; 

• social worth of the activity. 

The broad environmental noise objectives are two-fold: 

(i) 

(ii) 

that noise from any single source does not intrude greatly above the 
prevailing background noise level; and 

that the background noise level does not exceed the level appropriate for a 
particular locality or land use. 

January, 99 ... 10 
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The normal EPA noise criteria for continuous industrial type noise are stated in 
Table 3,1. The criteria of most relevance to the proposed quarry are shown in bold. 

Predominant Land Time Period LA90 Background Noise levels (dB(A» 
use of Receiver Area Acceptable Limit Extreme Limit 

Residential, Rural Day 45 50 
(approx R1 AS1055) Night 35 40 

Residential, Church, Day 45 50 
Hospital, School Night 35 40 
(approx R1-R2 
AS1055) 

Residential, Church, Day 50 55 
Hospital, School - Night 40 45 
near busy road or 
industry (approx R2-
R3 AS1055) 

Source: EPA Environmental Noise Control Manual 

NOTE: From Monday to Saturday, daytime is defined as 7.00 am to 10.00 
pm and night time is 10.00 pm to 7.00 am. On Sundays and Public 
Holidays daytime is 8.00 am to 10.00 pm and night time is 10.00 pm 
to 8.00 am. 

January, 99 ... 11 
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In order to ensure that environmental noise levels do not steadily increase above 
the recommended outdoor background noise levels set out in Table 3.1, the manual 
sets out criteria for the formulation of design objectives based on the measured 
existing background noise level. Table 20 - 1 of the Environmental Noise Control 
Manual is reproduced in Table 3.2 below. 

Existing background noise level at the most Recommended maximum noise level, for 
sensitive point in an affected residential area planning approval purposes, at that point as 

a result of a new noise source 
A. Background is above relevant acceptable - preferably, set maximum planning level 10 
level dB(A) or more below acceptable level 

- at least, set maximum planning level 10 
dB below level 

Background is at acceptable level 10 dB(A) 

c. Background is below acceptable level by 
1 dB(A) 
2 dB(A) 
3 dB(A) 
4 dB(A) 
5 dB(A) 
6 dB(A) or more 

3.2.1 Sleep Disturbance 

- set maximum planning level 
9 dB(A) below acceptable level 
5 dB(A) below acceptable level 
3 dB(A) below acceptable level 
2 dB(A) below acceptable level 
2 dB(A) below acceptable level 
5 dB(A) above background level 

The emission of peak noise levels for an instant or very short time period may 
cause sleep disturbance to residents. A method accepted by the EPA is to limit 
these extreme levels of noise to below 15 dB{A) above the measured LA90 level. 

January, 99 ... 12 
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3.3 NSW EPA DRAFT STATIONARY NOISE SOURCE POLICY 

The NSW EPA released its Draft Stationary Noise Source Policy in July, 1998. 
The policy will eventually replace the existing guidelines set out in the NSW EPA 
Environmental Noise Control Manual. 

The new policy is aimed at assessing noise sources scheduled under the new 
Protection of the Environment Operations Act, 1998. However, the policy may 
also be used by local government to assess noise from stationary sources. 

Stationary noise sources, as defined in the draft policy, are: 
"Sources that do not generally move from place to place, ego Industrial or 
commercial sources. In general these include: 

=> Individual stationary sources such as: . 
- heating, ventilating and air conditioning equipment; 
- rotating machinery; 
- impacting mechanical sources; 
- other mechanical equipment and machinery such as conveyors 

=> Mobile sources confined to a particular location such as draglines 
and haul trucks 

=> Facilities, usually comprising many sources of sound, including: 
- ind!1strial premises; 
- extractive industries 
- commercial premises 
- warehousing facilities 
- maintenance and repair facilities 
(In this case, stationary source is understood to encompass all the 
activities taking place within the property boundary of the facility)" 

The draft policy assesses noise using two components: 

• controlling intrusive noise impacts in the short term 
• maintaining noise level amenity for particular land uses in the long term . 

January, 99 ... 13 
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The intrusiveness criterion can be summarised as: 

LA1o• 15 minute ~ Rating Background Level + 5 - K 

Where; 
LA1o. 15 minute Represents the average of the maximum A-weighted sound 

pressure levels of the source over 15 minutes. This is to be 
assessed at the most affected residential boundary, or, if that is 
more than 30 metres from the residence, at the most affected point 
within 30 metres of the residence. 

Rating Background Level 

K 

The background level to be used for assessment purposes. This is 
determined in Section 3 of this report. 

Adjustment for character of noise as specified in Table 4.1 of the 
Draft Policy. This factor includes penalties for tonal noise, low 
frequency noise, impulsive noise, fluctuating or intermittent noise or 
single event noise. The maximum adjustment that can be applied is 
10 dB(A). 

The amenity criterion is determined using Tables 2.1 and 2.2 of the Draft Policy. 
Tables 3.3 and 3.4 below, summarise the criteria that apply to this development. 

Type of Receiver Area 

Residence Suburban 

School Classroom All 
(internal) 

January, 99 

Time of Day Recommended Maximum 
LAeq Noise Level (RML) 

~--=-~-----+----------~----------~ 

Noisiest 1 hour 
period when in 

use 
35 

... 14 
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Total existing LAeq noise 
level from stationary 

sources 

~ RML + 2 

RML+1 

< RML - 6 

Maximum LAeq noise level for noise from new 
sources alone 

(d8(A)) 

If existing noise level is likely to decrease in 
future: 

RML-10 
If existing noise level is unlikely to decrease in 

the future: 
level-10 

RML-
RML-8 

The existing LAeq noise levels from stationary noise sources are determined in 
Section 4 of the report. 
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3.4 EXISTING TRAFFIC NOISE CRITERIA 

3.4.1 NSW EPA Traffic Noise Criteria 

The existing NSW EPA road traffic noise criteria is setout in Chapter 157 of the 
Environmental Noise Control Manual. 

LA10,18 hour = 63 dB(A) 

For existing roadways an LAeq (24 hour) of 60 dB(A) is applied. 

The above criteria do not allow for hourly fluctuations in noise over short time 
periods such as 2-3 hours or where LAeq levels exceed current guidelines. Another 
criteria should therefore be applied that can take into account hourly fluctuations in 
noise. This is best assessed by determining the LAeq for the time period in question 
and comparing increases/decreases that result from truck movements. An 
accepted approach is to limit the increase in the hourly LAeq due to a single 
development to 2 dB(A). This approach has therefore been adopted for this 
study. 

3.4.2 RTA Interim Traffic Noise Policy 

In September, 1992, the RTA released it's Interim Traffic Noise Policy. The road 
traffic noise objectives outlined in the policy include: 

LAeq,24hr = 60 dB(A) in residential areas 

LAeq,8hr = 55 dB(A) between 10pm and 6am in residential areas 

LAeq,1hr = 45 dB(A) between 8.30am and 3.30pm for classrooms in educational 
institutions. 

January, 99 ... 16 
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3.5 PROPOSED ROAD TRAFFIC NOISE CRITERIA 

Table 1 of the NSW EPA Draft Environmental Criteria for Road Traffic Noise sets 
out the road traffic noise criteria for proposed road or residential land use 
developments. The criteria that apply to this study are as follows: 

New land use developments with potential to create additional traffic on existing 
freeways I arterials 

Day: LAeq(15hr) = 60 dB(A) 

Night: LAeq(9hr) = 55 dB(A) 

Where the criteria are already exceeded, the table states: 

"Where feasible, existing noise levels should be mitigated to meet the noise 
criteria. Examples of applicable strategies include appropriate location of private 
access roads, times of use, use of clustering, use of 'quiet' vehicles, and use of 
barriers and acoustic treatments. 

In all cases, traffic arising from the development should not lead to an increase in 
existing noise levels of more than 2 dB(A)." 

Table 2 of the Draft Criteria sets out the criterion for existing school classrooms 
as: 

LAeq(1hr) = 45 dB(A) (Internal) 

January, 99 ... 17 
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4. EXISTING ACOUSTIC ENVIRONMENT 

4.1 MONITORING LOCATIONS AND METHODOLOGY 

Existing background noise levels for the site was measured at the following three 
locations (refer to Figure 1 ):-

Location A: Residence at 169 Old Northern Road, Maroota. This residence 
is located approximately 550 metres to the east of the closest point on the 
site boundary. The measurement point was located approximately 10 
metres from the house. 

Location B: Residence at 167 Old Northern Road, Maroota. This residence 
is located approximately 700 metres to the east of the closest point on the 
site boundary. The measurement point was located approximately 15 
metres from the house. 

Location C: Maroota North Public School. The measurement point was 
located to the west of the closest classroom to the site boundary. This point 
was approximately 650 metres to the east of the nearest point of the 
boundary of the site. 

Existing traffic noise levels along Old Northern Road and Wisemans Ferry Road 
were measured at the following four locations (refer to Figure 1): 

Location 0: Residence at 165A Old Northern Road, Maroota. This 
residence is located on the eastern side of Old Northern Road and is 
setback approximately 50 metres from the road. Due to security reasons, 
the logger was placed approximately 10 metres from the road in a free-field 
position. 
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Location E: Residence at Lot 1 Old Northern Road, Maroota. This 
residence is located close to the intersection of Old Northern Road and 
Wisemans Ferry Road. The residence is setback approximately 55 metres 
from both roads. The logger was positioned approximately 20 metres from 
Old Northern Road and 50 metres from Wisemans Ferry Road in a free-field 
location. 

Location F: Residence at Maroota Motors pty Ltd, Corner of Old Northern 
Road and Roberts Road, Maroota. This residence is setback approximately 
20 metres from Old Northern Road. The logger was placed within 0.5 
metres from the front fayade of the building. 

Location G: Residence at the corner of Wisemans ferry Road and Haerses 
Road, Maroota. This residence is setback approximately 25 metres from 
Wisemans Ferry Road. The logger was positioned within 0.5 metres of the 
front fayade of the building. 

At all of the above locations measurements were carried out using a statistical 
. Environmental Noise Logger, type E~-215. The loggers were set to monitor noise 

levels continuously over 15 minute statistical intervals for a period of eleven days. 
The logger at Location C (Maroota Public School) was set at 60 minute statistical 
intervals as the NSW EPA criteria is based on LAeq,1hr noise levels. The instrument 
sets were calibrated using a Bruel & Kjaer type 4230 acoustic calibrator before and 
after the measurement period to ensure the reliability and accuracy of the 
instruments. Wind socks were applied to the microphones, which were set at 1.2 
meters above the ground at each location. 

There were no excessive variances observed in the reference signal between the 
pre-measurement and post-measurement calibration. 

A weather logger was established in an open area approximately 20 metres from 
the amenities buildings on the Dixon Sand site. The weather logger monitored wind 
speed and direction, rainfall and temperature during the noise monitoring period. 
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There were four periods when average wind speed (in excess of 5 m/s) or rainfall 
could have resulted in adverse noise monitoring conditions. These periods were: 

a) 
b) 
c) 
d) 

SundaY,.22111/98 between 11am and 1.30pm 
Monday, 23/11/98 between 2pm and 5pm 
Wednesday, 25/11/98 between 9.30pm and 5.00am 
Thursday, 26/11/98 between 12pm and 1pm 

Excess wind 
Rainfall 
Rainfall 
Rainfall 

Noise monitoring results were excluded from the statistical analysis at all locations 
during the adverse weather periods. 
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4.2 NOISE MONITORING RESULTS 

The results of the noise monitoring are presented in the following sections. The 
purpose of the monitoring at Locations A, Band C was to assess background noise 
levels for the stationary noise source operations on the site. Therefore, the 
statistical analysis includes measured LA10 , LAeq , and LA90 noise levels during the 
periods of proposed site operations. This includes the day period, 7am to 6pm, 
and the shoulder period, 6am to 7am. The statistical analysis for Location C 
includes the Barn to 4pm period on weekdays only as the school does not operate 
outside these hours. 

The purpose of the noise monitoring at Locations 0, E, F and G was to determine 
existing road traffic noise levels. Therefore the statistical analysis includes 
LA10,18hP LAeq,,8hP LAeq,9hr , LAeq,15hr , and LAeq,24hr noise levels. 

The results of the monitoring are presented graphically in the attachments. 
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Average Average ABL Average Average ABL 
1 1 

Friday 59.7 55.3 38.3 

I 20/11/98 
ay 57.8 5 36.4 60.1 56.9 35.0 

21/11/98 

I 49.8 48.2 28.2 63.3 62.7 36.0 
22111198 
Monday 59.6 55.4 37.6 59.3 55.3 36.2 

I 23/11/98 
Tuesday 58.8 53.9 36.0 58.5 54.3 39.5 
24/11/98 

I ay 59.4 55.2 .7 59.1 54.9 42.5 
25/11/98 
Thursday 59.5 54.7 38.8 59.4 55.0 39.2 

I 26/11/98 
Friday 59,4 55.2 39.4 59.6 55.8 38.5 

27/11/98 

I Saturday 58.8 55.9 47.6 59.4 55.3 42.7 
28/11/98 
Sunday 52.1 49.4 29.3 59.1 55.9 33.0 

I 29/11/98 
Monday 59.3 55.7 41.3 59.4 55.7 41.2 
30/11/98 

I Median 2 59.3 55.3 39.1 3 59.4 55.3 39.23 

I 1 Average LAeq is calculated using a logarithmic average 

I 
2 Median values are calculated for Monday to Saturday only as the site will not 

operate on Sundays. 
3 Median ABL is referred to as the Rating Background Level (RBL) 
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Average Average ABL Average Average ABL 
1 1 

Friday 

I 20/11/98 
Saturday 55.5 54.0 35.0 60.0 58.3 38.2 
21/11/98 

I Sunday 51.5 51.6 31.5 60.0 58.1 39.0 
22111198 
Monday 60.5 57.6 35.1 58.5 57.2 36.5 

I 23/11/98 
Tuesday 60.0 57.3 34.6 59.5 58.1 37.7 
24/11/98 

I Wednesday 59.9 56.8 39.0 60.3 59.0 40.2 
25/11/98 
Thursday 60.5 57.5 37.5 59.6 57.8 38.0 

I 26/11/98 
Friday 61.1 58.4 40.7 60.6 58.9 39.5 

27/11/98 

I Saturday 57.8 56.2 41.8 59.8 58.5 43.2 
28/11/98 
Sunday 51.9 52.2 31.0 58.4 56.5 36.5 

I 29/11/98 
Monday 59.1 56.5 37.5 59.4 58.0 42.0 
30/11/98 

!I 
Median 2 59.9 57.1 37.5 3 59.6 58.1 39.23 

I 1 Average LAeq is calculated using a logarithmic average 

I 
2 Median values are calculated for Monday to Saturday only as the site will not 

operate on Sundays. 
3 Median ABL is referred to as the Rating Background Level (RBL) 
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4.2.3 Location C 

1 
2 

3 

Average LA10 ABL 

Friday 53.0 49.5 39.5 
20/11/98 
Monday 53.6 54.3 35.1 
23/11/98 

61.9 65.1 40.1 
24111198 

Wednesday 65.1 63.5 40.1 
25/11/98 
Thursday 58.5 60.0 37.0 
26/11/98 

Friday 68.6 66.5 37.9 
27/11/98 

Median 2 60.2 61.8 38.7 3 

Average LAeq is calculated using a logarithmic average 
Median values are calculated for Monday to Friday only as the school does 
not operate on weekends. 
Median ABL is referred to as the Rating Background Level (RBL) 
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Date LA1o,18hr LAeq,8hr LAeq,9tlr LAeq,15hr LAeq,24hr 

I 
51.0 45.8 45.8 49.8 48.8 

I 60. 43.5 44.8 59.1 53.7 
21/11/98 

I 
58.6 42.6 43.9 58.5 53.0 

22111198 
Monday 53.0 42.0 43.7 52.1 49.0 

I 
23/11/98 

56.0 42.5 44.2 54.6 50.7 
24111198 

I 
Wednesday 56.1 43.0 44.1 54.7 50.7 

25/11/98 
Thursday 54.3 46.5 47.2 52.5 50.5 

I 
26/11/98 

Friday 58.8 44.7 45.8 57.4 53.0 
27/11/98 

I 
Saturday 57.4 43.0 44.1 55.4 51.1 
28/11/98 
Sunday 55.5 41.5 42.1 54.9 50.1 

I 
29/11/98 
Monday 57.4 39.1 40.6 56.7 50.6 
30/11/98 

I 
Tuesday 39.6 39.6 39.6 
1/12198 

I Median1 58.6 45.3 46.6 57.4 53.1 

I 1 In accordance with NSW EPA guidelines, 2.5 dB(A) has been added to the 
median values to account for fa~ade reflection in a free field position. 
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Date LA1o,18hr LAeq,8hr LA&q,9hr LA&q,15hr LAeq,24hr 

I Friday 59.1 52.6 52.6 56.6 55.7 

I 
20/11/98 
Saturday 63.8 47.0 48.0 62.0 56.8 
21/11/98 

I 
Sunday 63.4 46.3 46.6 62.2 56.3 
22111198 

58.1 46.2 47.6 56.2 52.9 

I 
23111/98 

60.6 46.1 47.4 58.8 54.5 
24/11/98 

I 
Wednesday 62.4 47.4 48.8 60.2 55.9 

25/11/98 
Thursday 60.7 49.3 50.3 58.5 55.5 

I 
26/11/98 

64.1 48.7 49.8 62.4 57.7 
27111198 

I 
ay 63.2 47.1 48.3 60.9 56.2 

28/11/98 
Sunday 60.8 47.7 48.0 59.0 54.9 

I 
29/11/98 

62.5 45.2 46.8 60.9 55.6 
30/11/98 

I 
44.8 44.8 44.8 

I Median1 64.9 49.6 50.5 62.7 58.1 

I 2 In accordance with NSW EPA guidelines, 2.5 dB(A) has been added to the 
median values to account for fac;ade reflection in a free field position. 
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Date LA1o,18hr LAeq,8hr LAeq,9hr LAeq,15hr LAeq,24hr 

Friday 54.3 48.7 48.7 54.0 52.7 

I 
20/11/98 
Saturday 57.4 47.0 48.1 56.5 53.4 
21/11/98 

I 
Sunday 56.7 46.3 47.3 55.3 52.3 

22111198 
Monday 56.4 48.2 49.4 56.2 53.7 

I 
23/11/98 
Tuesday 56.0 49.4 50.4 55.9 53.8 
24/11/98 

I 
Wednesday 56.8 49.0 50.1 55.3 53.3 

25/11/98 
Thursday 57.4 50.0 51.0 56.2 54.2 

I 
26/11/98 

Friday 56.4 47.8 49.2 55.4 53.0 
27/11/98 

I Saturday 57.1 48.1 49.1 54.4 52.4 
28/11/98 
Sunday .8 44.0 44.5 54.8 50.9 

I 
29/11/98 
Monday 54.8 46.4 47.8 54.5 52.0 
30/11/98 

I 
Tuesday 47.6 47.6 47.6 
1/12198 

I Median 56.4 48.0 48.9 55.3 52.9 
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Date LA1o,18hr LAeq,8hr LAeq,9hr LAeq,15hr LAeq,24hr 

I Friday 50.0 44.3 44.3 53.5 51.2 

I 
20/11/98 

57.0 46.3 47.4 55.2 52.3 

,I Sunday 54.7 44.1 45.2 54.6 51.0 
22111198 
Monday 54.2 45.8 47.1 55.3 52.2 

; I 23/11/98 
Tuesday 53.7 45.5 46.8 54.8 51.8 
24/11/98 

I 
Wednesday 54.9 45.6 46.9 55.1 52.0 

25/11/98 
Thursday 55.2 47.8 48.9 56.2 53.5 

I 
26/11/98 

Friday 57.5 46.1 47.5 56.4 53.1 
27/11/98 

I 
Saturday 55.6 48.1 48.9 55.9 53.3 
28/11/98 
S 54.4 46.2 46.7 54.3 51.5 

I 
29/11/98 
Monday 53.3 45.7 47.2 55.1 52.1 
30/11/98 

I 
Tuesday 48.4 48.4 48.4 
1/12198 

I Median 54.7 45.9 47.1 55.1 52.1 
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4.2.8 Comments 

Locations A and B 

The RBL for both periods are below the recommended outdoor background noise 
levels set out in the Environmental Noise Control Manual for both locations. 
Observations during logger establishment found that the primary sources of noise 
at both locations were road traffic noise, agricultural noise and noise from dogs 
barking. Noise from the Dixon Sand quarry and adjacent quarries was inaudible. 

The noise logger graphs presented in the attachments show several periods of 
excessive noise measurement results. For example the midday period on the 22nc1 
of November at Location A shows repeated LA90 noise levels above 60 dB(A). 
However, weather logger data for this period shows high rainfall and wind activity. 

Other periods of short term elevations in the ambient noise levels at Locations A 
and B can be attributed to noise from agricultural machinery and lawn mowers. A 
water pump was audible during the logger establishment at Location A. The 
resident at this location indicated that the pump operates for approximately one 
hour every third or fourth day. Noise from the pump could also have influenced 
the measured noise levels. 

Discussions with the residents at these locations found that the quarries are 
seldom, if ever, audible. However, truck noise on the Dixon Sand and adjacent 
quarry access roads were a cause for concern for both residents. . 

Location C 

Measured noise levels at the school were primarily influenced by noise from the 
students and road traffic noise. The quarries in the area surrounding the school 
were inaudible during observations. Discussions with the school principal found 
that the noise from the operations at the quarries were rarely audible. However 
noise levels from trucks travelling along Old Northern Road were a cause for 
concern. 
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Locations D. E. F and G 

Measured noise levels at these locations were primarily influenced by road traffic 
noise. The median noise levels are well below the current and proposed objectives 
for arterial roads. However, the noise logger graphs presented in the attachments 
shows that the measured LAeq regularly exceeds 55 dB(A) during the 7am - 6pm 
period. The criterion for local roads, as outlined in the NSW EPA Draft 
Environmental Criteria for Road Traffic Noise, is an LAeq,1hr of 55 dB(A) during the 
daytime. Whilst neither Old Northem Road or Wisemans Ferry Road could be 
considered local roads; measured LAeq noise levels exceeding 55 dB(A) for 
extended periods of time could have the potential for annoyance. The potential for 
annoyance is amplified by the prevalence of low background noise levels r~sulting 
in minimal masking of traffic noise. 

These assumptions are verified by discussions with residents that revealed traffic 
noise is a major concern. 

The criteria setout in the NSW EPA and RTA guidelines involves averaging noise 
levels over 15 or 18 hour periods during the daytime. This criteria may not 
adequately protect the amenity of residents along Old Northern Road and 
Wisemans Ferry Road where traffic volumes are high during the 6am to 6pm period 
only. Therefore, as outlined in Section 3, the objective that will be used to assess 
traffic noise impacts for this study will be to limit the hourly increase in LAeq noise 
levels to not more than 2 dB(A) above existing LAeq noise levels. 
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4.3 SITE NOISE DESIGN OBJECTIVES 

Noise design objectives for the noise emissions from the sand extraction and 
processing operations can now be formulated based on the measured background 
noise levels and the criteria set out in the existing and proposed NSW EPA 
guidelines. 

4.3.1 Existing Criteria 

location A 

Based on the existing guidelines outlined in the NSW EPA Environmental Noise 
Control Manual, the following design objectives should be adopted: 

Shoulder Period (Sam to 7am) 
Measured RBL = 39.1 dB(A) 
Recommended outdoor background noise level = 35 dB(A) 
Therefore LA10 noise levels should not exceed 29 dB(A) at Location A. 

Day time period (7am - Spm) 
Measured RBL = 39.2 dB(A) 
Recommended outdoor background noise level = 45 dB(A) 
Therefore LA10 noise levels should not exceed 44 dB(A) at Location A. 

Location B 

Based on the existing guidelines outlined in the NSW EPA Environmental Noise 
Control Manual, the following design objectives should be adopted: 

Shoulder Period (Sam to 7am) 
Measured RBL = 37.5 dB(A) 
Recommended outdoor background noise level = 35 dB(A) 
Therefore LA10 noise levels should not exceed 27 dB(A) at Location B. 

Day time period (7 am - Spm) 
Measured RBL = 39.2 dB(A) 
Recommended outdoor background noise level = 45 dB(A) 
Therefore LA10 noise levels should not exceed 44 dB(A) at Location B. 
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Location C 

Based on the existing guidelines outlined in the NSW EPA Environmental Noise 
Control Manual, the following design objectives should be adopted: 

Day time period (Barn - 4pm) 
Measured RBL = 3B.7 dB(A) 
Recommended outdoor background noise level = 45 dB(A) 
Therefore LA10 noise levels should not exceed 43 dB(A) at Location C. 

4.3.2 Proposed Criteria 

Location A 

Based on the proposed guidelines outlined in the NSW EPA Draft Stationary Noise 
Source Policy, the following design objectives should be adopted: 

Shoulder Period (6am to 7 am) 

For the intrusive criterion: 
Measured RBL = 39.1 dB(A) 
Therefore LA10 noise levels should not exceed 44 dB(A) at Location A. 

For the amenity criterion: 
The existing LAeq from stationary noise sources alone needs to be calculated. 
However, the design objective for the maximum LAeq noise level from the site 
could not be lower than the RML - 10 dB(A). This equates to 45 dB(A) for a 
suburban area. Therefore, the intrusive criterion is the limiting criterion. 

Day time period (7am - 6pm) 
For the intrusive criterion: 
Measured RBL = 39.2 dB(A) 
Therefore LA10 noise levels should not exceed 44 dB(A) at Location A. 
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For the amenity criterion: 
The existing LAeq from stationary noise sources alone needs to be calculated. 
However, the design objective for the maximum LAeq noise level from the site 
could not be lower than the RML - 10 dB(A). This equates to 45 dB(A) for a 
suburban area. Therefore, the intrusive criterion is the limiting criterion. 

Location B 

Based on the proposed guidelines outlined in the NSW EPA Draft Stationary Noise 
Source Policy, the following design objectives should be adopted: 

Shoulder Period (Sam to 7am) 

For the intrusive criterion: 
Measured RBL = 37.5 dB(A) 
Therefore LA10 noise levels should not exceed 42 dB(A) at Location B. 

For the amenity criterion: 
The existing LAeq from stationary noise sources alone needs to be calculated. 
However, the design objective for the maximum LAeq noise design objective for the 
site could not be lower than the RML - 10 dB(A). This equates to 45 dB(A) for a 
suburban area. Ther~fore, the intrusive criterion is the'limiting criterion. 

Day time period (7am - Spm) 
For the intrusive criterion: 
Measured RBL = 39.2 dB(A) 
Therefore LA10 noise levels should not exceed 44 dB(A) at Location B. 

For the amenity criterion: 
The existing LAeq from stationary noise sources alone needs to be calculated. 
However, the design objective for the maximum LAeq noise design objective for the 
site could not be lower than the RML - 10 dB(A). This equates to 45 dB(A) for a 
suburban area. Therefore, the intrusive criterion is the limiting criterion. 
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Location C 

Based on the proposed guidelines outlined in the NSW EPA Draft Stationary Noise 
Source Policy, tne following design objectives should be adopted: 

Day time period (8am - 4pm) 

For the intrusive criterion: 
Measured RBL = 38.7 dB(A) 
Therefore LA10 noise levels should not exceed 43 dB(A) at Location C. 

For the amenity criterion: 
The existing LAeq from stationary noise sources alone needs to be calculated. 
However, due to the high measured LAeq , the intrusive criterion is expected to be 
the limiting criterion. 
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4.3.3 Summary of the design objectives 

The site noise design objectives for each of the three locations are summarised in 
Table 4.8. 

Proposed Criteria 
Maximum noise level 
6am-7am 7am- m 

A 44 44 
169 Old Northern Road 

27 44 42 44 
167 Old Northern Road 

C 43 43 
Maroota Public School 

The design objectives for the shoulder period (6am - 7am) based on the existing 
criteria are overly conservative. The Draft Policy was prepared to address issues 
such as design objectives for shoulder periods (see Section 3.3 of the Draft 
Policy). Based on the measured noise levels and the observations during the site 
visits, it is considered that the design objectives for the proposed criteria will 
ensure that the acoustic amenity of nearby residents is adequately protected. 
Therefore, the objectives shown in bold in Table 4.8 will be used to assess noise 
emissions from the site. 

It should be noted that the design objectives for the proposed criteria are based 
on the intrusive criteria as discussed in the previous sections and that no 
modification factor has been applied. Modifying factors are further discussed in 
the results of the noise predictions. 
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5. PREDICTED NOISE IMPACT 

5.1 OPERATIONAL SITE NOISE 

The proposed operations on site include the extraction and processing of sand. 
There are several operations with the potential to generate excessive noise. 

A detailed summary of the plant layout, equipment specifications and processes 
is provided in the environmental impact statement for the development and 
therefore has not been reproduced in this report. However, the basic operations 
are described. 

Extraction of sand is carried out using a dozer to rip through the sand and a 
scraper to extract the sand and transport it to the processing plant. The sand is 
then processed through either a wet or dry sieving system before being placed 
into stockpiles. Front end loaders (FELs) are used to load the sand into trucks for 
transport off site. 

There is an existing wet and dry plant on site. This plant is both electric and 
diesel powered. Additional plant will be commissioned following development 
consent. The additional plant will be electric powered and will include crushers, 
sieves and conveyors. The main noise sources are located at ground level with 
some of the electric conveyors placed higher off the ground surface. 

There are several auxiliary plant items including a water cart, grader, backhoe 
and water pump. 

Noise source data was obtained from each of the mobile and stationary sources 
during normal operations. The measurements were carried out using a Rion 
NA27E Precision Sound Level Meter. The instrument was calibrated before and 
after use with a Rion calibrator. There were no Significant variances between pre 
and post measurement reference signals. Weather conditions were satisfactory 
for noise measurement. 
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The noise source data is summarised in Table 5.1. The data will be used to 
model noise emissions from the site at the nearest sensitive receivers. 

It was not possible to obtain accurate noise source data for the proposed 
additional plant However, potential noise emissions from this plant are discussed 
further in Section 5.1.2. 
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31.5 63 125 250 500 1000 
Cate'lIma. 637D Scraper 

LA10 108.8 71.2 82.4 91.5 97.2 104.5 102.7 102.0 97.4 87.7 
LAea 106.3 68.7 80.2 89.5 101.4 101.0 99.4 94.5 83.9 

KOllldtSIJ 500 Front End Loader 
LA10 104.7 62.5 88.6 87.3 95.6 99.0 99.9 97.3 90.7 83.0 
LAea 102.3 64.7 85.5 85.3 91.8 96.4 98.0 95.1 88.6 80.4 

LA10 108.7 65.0 87.8 
LAeo 107.5 60.1 86.2 

93.1 
91.1 

98.7 
95.9 

102.7 
101.2 

105.0 
103.6 

101.0 
99.8 

97.1 
95.9 

85.5 
84.5 

Case 58Q£.... "_L_ 

LA10 106.6 76.3 84.0 91.6 94.7 101.6 100.8 97.2 94.9 
LAea 105.2 74.2 82.7 90.5 93.9 96.9 100.1 99.2 95.1 92.5 

LA10 100.6 74.2 85.5 90.2 89.3 92.8 95.7 93.2 90.6 83.6 
LAea 98.8 73.1 83.0 88.4 87.7 91.0 94.3 91.0 87.6 80.6 

LA10 111.1 73.6 94.0 93.3 103.3 106.2 106.7 99.7 91.1 
LAea 109.1 71.5 91.5 91.6 93.1 101.5 104.5 104.3 96.9 88.7 

Road Tra!J!"''''' Truck 
LAto 108.4 92.9 91.9 92.9 102.9 104.9 99.9 93.9 87.9 80.1 



--------------------

125 2000 4000 8000 

59.1 71.5 88.2 87.9 93.4 91.8 91.4 87.2 80.9 
55.3 86.6 86.9 92.3 90.8 90.4 85.9 79.8 

75. 97. 95.9 
75.2 85.4 87.4 91.3 96.8 95.5 

65.1 86.0 86.7 88.6 92.5 96.0 93.2 87.4 
64.5 85.5 86.2 87.9 91.9 5 92.7 86.7 

62.5 69.7 
60.9 67.5 

61.4 62.2 77. 78.0 70.9 
60.2 61.2 72.8 73.5 74.7 6 

68.9 72.8 76.1 86.4 
66.1 70.8 75.0 



--------------------

4000 8000 

69.2 78.7 85.3 86.1 
68.2 84. 85.5 84.8 73.0 

Screen 3 
83.0 52.6 67.0 67.5 75.3 74.4 77.3 76.5 74.2 71.3 
82.5 66.7 66.7 74.2 73.5 76.6 75.8 70.2 

70.9 
69.5 

.4 77.7 71.8 
60.3 77 71.3 58.4 

73.6 
1.9 

96 91.3 80.5 
95.8 90.7 
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5.1.1 Predicted Noise Levels 

Noise level predictions for the proposed operations have been undertaken. 

The predicted noise levels have been calculated on the following basis: 

• Use of the environmental noise model ENM Version 3.06. This model is 
recommended by the NSW EPA for noise modelling. 

• Ground contours developed from the site survey conducted by Keown & 
Drummond pty Ltd and the CMA Topographic Map for Lower Portland 
(1 :25,000). 

• LA10 octave band noise source d~ta presented in Tables 5.1 a and 5.1 b. As 
discussed in Section 4, the intrusive criterion is the governing criterion and 
therefore LAeq noise level predictions are not required. 

• Meteorological conditions consisting of: 

* No wind for Scenarios 1A, 2A and 3A; 
* wind towards the east of 2 m/sec for Scenarios 1 B, 2B and 3B; 
* moderate relative humidity and moderate air temperature; 
* stability class 0; 

providing neutral to slightly adverse conditions. 

Three operational scenarios were simulated in the modelling. Scenario 1 
represents normal extraction operations from Lot 196 and processing operations. 
Scenario 2 represents normal extraction operations from Lot 29 and processing 
operations. Scenario 3 represents worst case or peak operations including 
extraction from Lot 29, processing operations and auxiliary plant operations. 

The noise sources and the locations of the sources for each Scenario are 
presented in Table 5.2 on the following page. All mobile equipment noise sources 
were modelled at the original or existing surface level, ie. No allowances for 
extraction working faces have been made. 
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The results of the point to point modelling are presented in Table 5.3. 

The results shown shaded in Table 5.3 exceed the noise design objective for 
daytime operations. It can be seen that wind conditions strongly influence noise 
emissions. Although the modelling scenarios are based on peak operations and 
conservative modelling factors have been used, the results demonstrate that 
there is potential for adverse noise emissions if the operations are not adequately 
managed. 

In order to reduce predicted noise emissions below the noise design objectives, 
the design of noise controls have been carried out. Using the ENM model, the 
effect of constructing several earth berms to the east of the extraction and 
operating areas have been assessed. 

The following earth berms have been included in the noise model: 

=> a 3 metre earth berm along the eastern boundary of Lot 29 
=> a 2.5 metre earth berm along the northern boundary of Lot 29 
=> an earth berm extending along the eastern boundary of Lot 196 

from the northern boundary of Lot 29 (This berm has recently been 
formed and vegetated as part of the site rehabilitation plan and 
varies in height between 0.8 metres to 1.5 metres). 

=> a 1.5 metre earth berm extending along the western side of the 
access road from the weighbridge to the main site gate (This berm 
has already been formed and vegetated as part of the site 
rehabilitation plan and varies in height between 0.9 metres and 2 
metres). 
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The figure on the following page shows the location of the proposed earth berms. 

January, 99 .•. 45 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Point to point calculations were again carried out using the ENM model with the 
inclusion of the earth berms. The results of the revised modelling are presented 
in Table 5.4. 

Scenario Location A Location B Location C 

34.0 37.0 31.9 
39.2 41.8 40.7 

The results presented in Table 5.4 demonstrate that, following the construction of 
the earth berms, noise emissions will comply with the noise design objectives for 
daytime operations. The 1.5 d8(A) exceedence for Scenario 38 at Location 8 is 
not considered significant. This scenario was for worst case operating conditions 
with a wind towards the residences. The modelling is based on maximum noise 
sources from all equipment operating simultaneously and therefore actual LA10 

noise levels at the residences can be expected to be less than the predicted 
values presented. 

The predicted noise levels also comply with the noise design objectives for the 
shoulder period (6am - 7am) for all scenarios except Scenarios 28 and 38. The 
noise design objective for the shoulder period is 43 d8(A) for Location 8. During 
adverse wind conditions, this objective may be exceeded by 1.5 d8(A). However, 
the potential for adverse wind conditions to occur between the 6am to 7am period 
is minimal and an exceedence of 1.5 d8(A) is unlikely to cause annoyance. 

Analysis of the ENM output files has found that contribution of noise from the 
mobile equipment significantly exceeds the contribution of noise from the 
stationary processing plant. 
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Noise contour plots were generated for each of the scenarios with the earth 
berms in place. The contour plots are overlaid upon the actual ground contours 
and demonstrate the effect of the noise controls. 
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I I FIGURE 6 - Scenario 1 B (earth berms included, 2m1s westerly wind) 
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FIGURE 7 - Scenario 2A (earth berms included, no wind) 

I 
1I SITE 

I !, 
I 
I 

<000 . 
.0-.. 

I 
, I I. 
I 
I: 
1 
1 
1 
1 
1 N 
I 
------------------------------

70.00 

65.00 

60.00 

55.00 

50.00 

45.00 

40.00 

35.00 

30.00 

25.00 

20.00 

'-15.00 

Noise Level dB(A) 



I 
1 FIGURE 8 - Scenario 2B (earth berms included, 2m/s westerly wind) 
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I FIGURE 9 - Scenario 3A (earth berms included, no wind) 
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I I FIGURE 10 - Scenario 3B (earth berms included, 2m/s westerly wind) I 
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5.1.2 Proposed Additions to the Plant 

As discussed earlier, it is proposed that several additional items of processing 
plant will be commissioned following development approval. It was not possible 
to obtain accurate noise source data for the new plant and therefore the noise 
modelling presented in the previous section does not include the new plant. 
However, the new plant will be electric powered and conveyors and crushers will 
be lower rated than the existing plant. 

It is therefore anticipated that noise source levels will be well below the noise 
emissions produced by the existing plant. 

An analysis of the ENM modelling outputs has found that the mobile plant and 
truck movements are the most significant contributors to the site noise emissions. 
The existing plant and the proposed plant will be situated in an area with 
considerable topographical shielding. 

The maximum predicted noise emissions from the existing stationary plant occur 
at Location B. The combined level for all noise sources within the processing 
plant is 32.5 dB(A). This level was predicted during the modelling scenario 3B 
with the earth berms in place. The total combined noise level from the site for this 
scenario was 44 dB(A) at Location B. Therefore, if the proposed plant is 
conservatively assumed to produce the same level of noise emissions as the 
existing plant, the revised total noise emission from the site will remain at 44 
dB(A). 

Therefore, whilst detailed noise modelling has not been possible, the additional 
plant will not effect the predicted noise emissions presented in the previous 
section. 
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5.2 ROAD TRAFFIC NOISE 

This section details the predicted impact of road traffic noise from the proposed 
quarry. Lyall & Macoun Pty Ltd supplied details of the proposed number of truck 
movements and transport routes. 

It is proposed that the proposed operations will require 60 truck loads per day. 
This equates to 120 truck movements per day. There will be a requirement for 15 
truck loads during the 6am - 7am period (30 movements) and 5 truck loads 
during the 7am - 8am period (10 movements). The remaining movements will 
generally be distributed evenly over the 7am - 6pm period. 

The main transport routes for the proposed operations are as follows : 

=> 

=> 

Trucks will travel from the site and turn right onto Old Northern Road 
(heading south). 
At the intersection of Old Northern Road and Wisemans Ferry Road, 
approximately 50% of trucks will continue south along Old Northern 
Road and the remain.ng 50% will travel along Wisemans Ferry 
Road. 

5.2.1 Traffic Counts 

Traffic counts were carried out along the proposed transport routes. The traffic 
counts provide information regarding total vehicles and percentage of heavy 
vehicles for each hour of the day. The counts were carried out over a seven day 
period. The Average Daily Traffic (ADT) flows for Monday to Sunday for each 
count location are presented in Table 5.5. 
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Location ADT Heavy Vehicle Percentage 
Old Northern Road - North 2016 6.7% 

of Intersection 
Old Northern Road - South 2019 10.4 % 

of Intersection 
Wisemans Ferry Road 1624 15.5 % 

5.2.2 TNO/SE Modelling 

The traffic noise computer model - TNOISE which is based on the "Calculation of 
Road Traffic Noise" by the UK Department of Transport, 1988, was utilised to 
predict the impact of proposed increases in truck movements along the two 
proposed routes. The predicted impact is based on modelling of semi-trailer trucks, 
which are typical for quarried product transport. 

Traffic noise levels have been predicted based on the measured traffic flows at 
the four residential locations where existing traffic noise levels were monitored. 
These are: 

Location D: Residence at 165A Old Northern Road, Maroota. 

Location E: Residence at Lot 1 Old Northern Road, Maroota. 

Location F: Residence at Maroota Motors pty Ltd, Corner of Old Northern 
Road and Roberts Road, Maroota. 

Location G: Residence at the corner of Wisemans Ferry Road and Haerses 
Road, Maroota. 

The purpose of the traffic noise modelling for existing flows is to calibrate the 
model. Several site specific factors need to be calibrated for each location. 
Predicted LA1o,1Bhr and LAeq,24hr noise levels were used to assess the calibration 
against the measured noise levels. 
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The results of the calibration are presented in Table 5.6. 

An accurate calibration of the traffic noise model has been achieved. All 
modelled noise levels are within 1 dB(A) of the measured noise level. 

The TNOISE model can now be used to predict the hourly increase in LAeq noise 
levels due to the increase in traffic movements from the site. The existing hourly 
LAeq noise level was modelled for each location using the calibrated TNOISE 
model. The hourly LAeq noise levels were then modelled again with the inclusion 
of the anticipated truck movements from the site. The results are presented in 
Tables 5.7 - 5.10. 
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5.2.3 Assessment of Traffic Noise Impact 

A recognised road traffic noise model has been used to predict traffic noise 
impacts from the proposed development. The model was calibrated for each of 
the four locations using site specific data and the calibration was checked against 
measured traffic noise levels. 

The model was then used to predict the hourly increase in LAeq noise levels from 
the proposed development. The criterion used to assess the impact was to limit 
the hourly increase by no more than 2 dB(A). Whilst it could be argued that this 
objective is overly stringent, it will ensure that the potential for adverse impact is 
minimised. 

The results of the modelling show that the increase in hourly LAeq noise levels is 
well below 2 dB(A) for the locations south of the intersection of Old Northern 
Road and Wisemans Ferry Road (Locations F and G). 

The residences between the intersection and the site access road are exposed to 
all of the 120 anticipated truck movements per day. However, the hourly increase 
in LAeq noise levels remains below 2 dB(A) .tor all periods except the 6am to 7am 
period where the objective is exceeded. 

There are several points to consider in assessing the truck movements during this 
period: 

a) There are fourteen residences located along Old Northern Road between 
the intersection of Wisemans Ferry Road and the site access road. Based 
on Council's DCP (Figure 11), there are only 5 residences where the 
properties are not to be used or associated with extraction. One of the five 
residences is owned by Mr and Mrs Accurso, who lease part of their land 
for sand extraction purposes. Two other residences are owned by 
employees of Dixon Sand and PF Foundation. Therefore, there are only 
two premises that are independent of the extractive industries. 
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b) 

c) 

d) 

An important issue associated with truck movements from the quarries in 
Maroota is safety outside Maroota Public School. The increase in 
movements in the early morning period will considerably reduce 
movements during the Barn to 9am period past the school, thus improving 
road safety. 

The residences on Old Northern Road between the intersection with 
Wisemans Ferry Road and the site access are all set back a considerable 
distance from the roadway (ranging from approximately 30 - 100 metres). 
Noise modelling has been based on locations approximately 10 - 20 
metres from the roadway. Whilst the increase in noise levels will not 
change at greater setbacks, the noise level will fall below planning 
objectives. 

The large volume of truck movements in the 6am to 7am period is required 
so that trucks can travel to Sydney before peak hour commences. A 
reduction in movements in this period would severely affect the ability of 
the quarry to service the market. Restricting this capacity would contradict 
the objectives of the NSW EPA Environmental Noise Control Manual. 

Therefore, whilst the increase in predicted traffic noise levels exceeds planning 
objectives, the potential for annoyance is considered minimal. Reduced truck 
movements during school hours will improve safety for the community of Maroota. 

It should be noted that the TNOISE traffic model has been developed for 
overseas conditions and therefore conservative factors have been applied to 
ensure a worst case assessment. A noise compliance study will be undertaken 
as part of the ongoing environmental management of the site. The compliance 
study will accurately determine the impact of truck movements on existing traffic 
noise levels. Restrictions on truck movements should be reserved until the 
compliance study is assessed. 
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5.2.4. Traffic Noise Impact at Maroota Public School 

The impact of increased traffic noise levels at Maroota Public School is best 
assessed by analysing the modelling results for Location D. This location is also 
located on Old Northern Road between the site access road and the Wisemans 
Ferry Road intersection. 

The modelled noise levels are based on a position approximately 1 D metres from 
the roadway. However the nearest classroom to Old Northern Road is 
approximately 35 metres from the road. 

Whilst the increase in noise levels will not be significantly different, the predicted 
noise levels will be considerably lower than those presented in Table 5.7 due to 
the increased separation distance. The land also slopes downwards from the 
road towards the classrooms resulting in reduced noise propagation. 

The objective used for the residential traffic noise assessment will be satisfied at 
the classrooms. That is, the increase in hourly LAeq traffic noise levels will be less 
than 2 dB(A). However, the traffic noise objective for existing classrooms, as 
outlined in the NSW EPA Draft Environmental Criteria for Road Traffic Noise, is 
an internal objective of 45 dB(A). 

An acceptable method of achieving this objective is limiting the external traffic 
noise level to 55 dB(A). The modelling for Location D has been revised with the 
separation distance increased to 35 metres. 

Based on the anticipated truck movements outlined in the previous section, the 
maximum predicted hourly LAeq will be 53.6 dB(A). This result was determined for 
the hour of 1 Dam - 11 am. 

Therefore, it can be seen that the increased truck movements will comply with all 
criteria relating to existing classrooms. 
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6. SAFEGUARDS 

The noise modelling that has been carried out has been based on conservative 
factors, adverse conditions and maximum operations. The construction of earth 
berms and the management of truck movements will ensure that, even under the 
influence of conservative factors, the site noise emissions will comply with design 
objectives. 

However, strict environmental management and procedures are required in all 
extractive industry developments. There are several safeguards that can be 
recommended aimed at eliminating unnecessary noise emissions: 

a) Extraction techniques 

b) 

Section 2.9 of Baulkham Hills Shire Council DCP 500 states that 
"Proponents are encouraged to use the extraction cell technique as a 
means of facilitating acoustic shielding around worked extraction sites". 
Dick Benbow & Associates were involved in the development of this 
technique and have observed the effectiveness of the method on reducing 
noise from extraction equipment. The technique was developed primarily 
for extraction using an excavator. It is difficult to implement the method 
when a dozer and scraper are used. However, it will be possible to 
develop the extraction process in a manner, which maximises the use of 
the working face for shielding. 

Extraction should be oriented such that the working face provides some 
shielding for the residences and school to the east of the site. This may 
also ensure that the exhaust of the dozer and scraper will rarely point 
towards the residences. 

Auxiliary mobile equipment 

Analysis of the ENM output files has shown that auxiliary equipment such 
as the grader and water cart, significantly contribute to the noise emissions 
from the site when operating on the exposed haul roads. Therefore, the 
use of this equipment should not be carried out before 7am where 
possible. 
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c) 

d) 

Driver education 

Truck drivers entering and leaving the site will be contractors. However, 
Dixon Sand should encourage drivers to consider the community where 
possible. Particular attention should be given to the limiting of exhaust 
braking when travelling past Maroota Public School and in all areas during 
the 6am to 7am period. 

Best Management Practice (BMP) and Best Available Technology 
Economically Achievable (BATEA) 

The adoption of BMP and BATEA practices are encouraged by the NSW 
EPA and specifically addressed in the Draft Stationary Noise Source 
Policy. BMP includes some of the factors discussed above but also 
includes the encouragement of a general staff attitude to reducing noise 
emissions. All staff should be aware of the problems associated with noise 
and the proximity of residences and a school to the site. 

BATEA involves the incorporation of the most advanced and affordable 
technology to minimise noise emissions. All future plant should be 
selected after considering noise emissions from the item. 

It is recommended that as part of the safeguards, a noise compliance study is 
conducted following the commencement of operations on the site. Once the 
noise compliance study has been presented, the noise management plan for the 
site should be updated to include any recommendations for noise control or 
procedures. 
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7. CONCLUSION AND RECOMMENDATIONS 

The sand mining industry in this area has been able to operate by using specific 
measures to reduce noise nuisance and enable rehabilitation of land back to viable 
market gardens. 

The proposed extraction of two deposits of sand would also be able to satisfy 
acceptable acoustic criteria. Long term community noise monitoring has taken 
place and the results used to determine acoustic design objectives to protect the 
amenity of nearest residents. The assessment criteria have been formulated from 
the Baulkham Hills Shire Council Development Control Plan No. 500 and existing 
and proposed criteria setout in the NSW EPA and RTA guidelines. 

The assessment that has been undertaken has found that the use of earth berms 
would provide sufficient noise control. The mobile equipment in use generates 
noise levels free of tonal or other annoying characteristics. 

An assessment of traffic noise impact has determined that the development will 
have little or no impact on residential traffic noise I~vels provided the number of 
traffic movements are limited to approximately 120 movements per day. 

Several safeguards have also been recommended to ensure that the site will 
continue to operate in a manner that will not have an adverse effect on 
community noise levels. 

This concludes the report. 

Derek Langgons 
Environmental Engineer 

Shane Harris 
Environmental Engineer 

January, 99 

R T Benbow 
Principal Consultant 
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Dlxon Sand (Penrlth) Pty Ltd 
EIS - Construction Sands Quarrying 

North Maroota Operation, NSW Appendix CS - Groundwater Impact Assessment 

1. INTRODUCTION 

Maroota is an Aboriginal word meaning "place of many springs". In the Stage 1 report of the Maroota 
Groundwater Study (DLWC, 1996), the study is introduced by 

"Groundwater drawn from springs, excavations and bores has long been an 
important resource that has sustained both the community and the natural 
environment in the area". 

This report analyses what is known of the groundwater situation generally and provides some early 
interpretive assessment of the groundwater situation in the North Maroota area, based principally on 
data from: 

• Three site monitoring piezometers that have been established by Dixon Sand 

• The results of the Stage 2 Groundwater Study 

Dixon Sand has already taken the step of installing three. groundwater monitoring bores or 
piezometers on the existing extraction site and neighbouring sites. Three bores have been licensed 
as monitoring bores. 

2. SCOPE 

The objectives in respect to groundwater management are identified in DCP 500 (BHSC, 1997), from 
2.4 Water Resources, as: 

• "To conserve the integrity and quality of the groundwater resources of the Shire 

• To protect groundwater dependent eca-systems and natural habitatsn 

DCP 500 also sets out the following "Performance Criterian, requiring proponents to determine: 

"the likely impact upon the groundwater and (to) nominate an effective freeboard 
above wet weather high ground water level capable of conserving water flow patterns 
and water quality on each extraction siten. 

and prescribes the preparation of a Groundwater Impact Assessment Reponwhich should: 

• "Identify and classify aquifer systems 

• Identify all groundwater dependent land uses and environments within catchment 
areas 

• Assess vulnerability of groundwater 

• Identify freeboard level above high groundwater level capable of protecting 
groundwater flow patterns and water quality 

• Identify potential sources of impacts including seepage from tailings dams, and 

• Outline procedures for monitoring groundwater flow and qualiryn 
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OCP 500 also requires that: 

Dixon Sand (Penrith) Pty Ltd 
EIS - Construction Sands Quarrying 

North Maroota Operation, NSW 

• "Extraction should not occur within 2 metres of the wet weather high ground water 

level or otherwise to the requirements of DLWC 

• Proponents should ensure that all bores and extraction operations which intercept the 
groundwater table and/or require pumps, meet the requirements of DLWC 

• Proponents may be required to install groundwater monitoring bores as a condition of 
the consent» 

State Government requirements, in respect of groundwater, are also specified as follows: 

• the need to establish the watertable level (OLWC) 

• the protection of groundwater (HNCMT) 

• the impact on groundwater and the location of the watertable (EPA) 

The location of the excavations, bore holes and natural springs in the area of North Maroota which 
can all provide data on the groundwater system, are shown in Figure 1, Groundwater Monitoring. 

This report is based on an interpretation of available existing information and the development of a 
monitOring and management strategy that will develop over time. 

The report's contents are as follows: 

• Section 3 - Existing Groundwater System 

• Section 4 -Potential Impacts on Groundwater System 

• Section 5 - Groundwater Management 

3. EXISTING GROUNDWATER SYSTEM 

3.1 Regional Geology and Groundwater System 

Introduction 

The Maroota Groundwater Study was commenced in March 1996, following concerns over declining 
flows in established bores and from natural springs. The suspicion was that the changes were due to 
the rapid expansion of sand mining that had occurred in the early 1990s. 

There were four stages outlined for the Groundwater Study. To date Stages 1 and 2 had been 
completed, with Stage 3 underway. The scope of the various stages is: 

• Stage 1 - Review available data on hydrogeology of the area and select three sites for monitoring 

• Stage 2 - Establish the monitoring network 

• Stage 3 - Assess seasonal and other fluctuations in water levels 

Stage 4 will see the preparation of the Groundwater Management Plan, based on a two year 
monitOring program. 
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The study is being co-ordinated by the Department of Land and Water Conservation and prepared for 
the Hawkesbury Nepean Catchment Management Trust. 

Geology 

The base rock in the area is Hawkesbury Sandstone, which in its upper profiles, can be highly 
weathered and present as soft and friable rock that is easily ripped. but is nevertheless a consolidated 
rock deposit. 

In the original work by Etheridge (1980). the weathered Hawkesbury Sandstone was given a name of 
an eluvial sand (an "in p/ace n weathered material). It is now generally not referred to as a separate 
horizon of different age but simply as a continuous upper horizon of the Tertiary sandstone. It varies 
in thickness up to 15 metres with an average depth of around 10 metres. 

The Hawkesbury Sandstone was laid down during the Triassic Period. Overlying the Hawkesbury 
Sandstone is a principally unconsolidated deposit of sand. deposited under fluvial conditions during 
the Tertiary Period (2 to 65 million years ago). The Maroota Sand occupies most of the settled area 
of Maroota either side of Wisemans Ferry Road, and between Old Northern Road and Old Telegraph 
Road. It varies in thickness up to a maximum of 39 metres at the Maroota Trig. 

Groundwater System 

Groundwater occurs separately in the different sand types. The aquifer system is generally described 
by: 

• A shallow aquifer in the Maroota Sands and weathered Hawkesbury Sandstone and generany at 
depths of up to 30 metres. 

• A deep aquifer in the unweathered Hawkesbury Sandstone and at a considerably greater depth, 
of between 100 and 200 metres. 

The shallow aquifer is the key aquifer. It is recharged quite quickly by infiltration after rainfall and is 
the aquifer feeding the various springs and seeps within the area. These seeps and springs are an 
important source of local water, not only for consumptive and other human uses but also because 
they provide riparian flows to the downstream drainage systems. The saturated thickness of the 
shallow aquifer is between 2 and 5 metres but can be up to 10 metres. 

The water quality of this aquifer is good, characterised by an acidic pH, generally between 4.5 and 
5.5, and a low salinity, generally in the range of 30 to 60 mg/L (less than 100 S/cm). 

From springs, the water quality is marginally different, with the pH being lower (4 to 4.5) and salinity 
being higher, up to 120 mg/L. 

The deep aquifer has generally been little utilised in the past. The Maroota Groundwater Study will 
however monitor the behaviour of both aquifers. 

From the deep aquifer, the pH is generally neutral to slightly alkaline but the salinity is higher, being 
generally in the medium range of 175 to 500 mg/L. 
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3.2 Local Groundwater System 

Dixon Sand (Penrith) pty Ltd 
EIS - Construction Sands Quarrying 

North Maroota Operation, NSW 

In the North Maroota area, there are a number of natural springs, excavations and a variety of 
monitoring bores. Details are set out in Table 1, Groundwater Monitoring for the area of North 
Maroota east of Old Northern Road. It is a collation of information, both from the Stage 1 and 2 
Maroota Groundwater Studies as well as available local information. Locations are shown on Figure 
1, Groundwater Monitoring. 

Table 1 
Groundwater Monitoring Locations - North Maroota 

... ;,~.'., 
....... y~.\' 

DS2 Bore Dixon Sand Lot 1, DP 547255 Yes 

DS3 Bore Dixon Sand Lot 2, DP 547255 Yes 

DS1 Bore Dixon Sand Lot 196, DP 752025 Yes 

S18 Spring Manaldo Lot 196, DP 752025 No 

S19 Spring Manaldo Lot 196, DP 752025 Can't locate 

S17 Excavation M Accurso Lot 117, DP 752025 No 

PF 1,2 & 3 3 Bores PF Formation L9t 2, DP 595538 Yes 

B60151 Bore N.K. Lot 3, DP 595538 Can't locate 

S22 Spring N.K. Corner Crown roacllOld Can't locate 
Northern Road 

S21 Excavation M. Taouk Lot 2, DP 547255 No 

B16318 'Bore N.K. Lot 76, DP 752025 Can't locate 

B48741 Bore N.K. Lot 2, DP 590937 Blocked 

Note: NK = not known 

The Dixon Sand bores were drilled in August 1998. The bores were drilled as observation bores by 
Ground Test pty Ltd. 

The standing water level has been monitored over the 4 to 5 months since the bores were drilled. 

For the other excavations, springs, etc. listed in Table 1, the levels of the free standing watertable are 
either being monitored or spot checks were taken for this report .. Most are on adjacent land holdings. 
The groundwater details are contained in Table 2, North Maroota Groundwater System 
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Table 2 

Dixon Sand (Penrith) Pry Ltd 
EIS - Construction Sands Quarrying 

North Maroota Operation, NSW 

North Maroota Groundwater System (Shallow Aquifer) 
Groundwater Data 

• 

Lot 29, OP 752025 • Deep excavation to 168 m AHO approx. - only minor groundwater shows as perched 
watertables; no interception of shallow aquifer 

Lot 117, OP 752025 • Deep excavation, 171 m AHD approx. 

Lot 2, OP 595538 • PF1, 180m AHD (pH 4.8 to 5.8, EC 90 to 170/J5/cm) 
• PF2, 180m AHD (pH 5.3, EC 400 to 500/J5/cm) 
• PF3, 177m AHD (pH 4.4 to 5.6, EC 110 to 420/J5/cm) 

Lot 2, OP 547555 • 053, 169m AHD - see Table 3 

Lot 1, OP 547555 • 052, 179m AHD - see Table 3 

The three Dixon bores have been monitored since September 1998. 
water level data. The bores are located; 

Table 3 provides the standing 

• DS1 - S edge of worked area of Lot 196 

• DS2 - N edge of Lot 1 

• DS3 - W part of Lot 2 

The levels in parentheses are the ground level at each bore. 

Table 3 . 

(166.54m AHD) 

(195.37m AHD) 

(187.42m AHD) 

Dlxon Sand's MonitOring Bores 

In addition to the above data, in Stage 2 of the Maroota Groundwater Study there have been multiple 
monitoring piezometers established at three sites within south and central Maroota. Site 2 is located 

some 1.5 km south east of Lot 196. Three piezometers are located at Site 2, namely: 

• 75001 

• 7500211 
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• 7500212 

Dlxon Sand (Penrlth) Pty Ltd 
EIS - Construction Sands Quarrying 

North Maroota Operation, NSW 

The latter two are shallow bores located between two local excavations. The piezometers are to be 
used to monitor the behaviour of the aquifer within the Maroota Sands, which, at this location, has a 
depth of about 25 m. From monitoring to date the standing water level (within the shallow aquifer) 
was between 178m AHD and 180m. AHD. 

East of the shallow piezometers is the deep piezometer, 75001, where the depth of the Maroota Sand 
is 13.8 m, (which is showing that the sand is thinning to the east.) 

(The Site 2 shallow aquifer watertable of around 180m AHD compares favourably with the Site 1 and 
Site 3 water tables, where it varies between 180m and 185m AHD. The Maroota Sand and 
Hawkesbury Sandstone interface is at a fairly constant and horizontal level of around 178m AHD, 
even though surface levels vary between the various sites between Sites 1 and 3 from 190m AHD to 
250m AHD.) 

Plotting these various results shows the groundwater table in the shallow aquifer appears fairly 
constant access the "top of the MarQota ridge" at approximately .180m AHD, or slightly less. Away 
from the high ground (with surface levels of around 200 m, AHD), the water table falls in level, 
generally in line with surface levels. Immediately to the east of Lot 196 it is approximately 170m AHD 
(Accurso -171m AHD, DS3 -169m AHD), and at the lower part of Lot 196, it drops to 158m AHD. 

4. POTENTIAL IMPACTS ON GROUNDWATER SYSTEM 

4.1 Introduction 

Stages 1 and 2 of the Maroota Groundwater Study have, at this time, yielded little firm information on 
the potential impacts on the groundwater systems. This will only become clear after a number of 
years of monitOring. 

Some of the early findings noted in the two reports are as follows (emphasis has been added to 
identifv comments related to sand mining): 

• The groundwater from the shallow aquifer is relied upon mostly during dry periods and surface 
water for other times. As such. sand mining activities would seem to require comparativelv little 
groundwater. 

• In the case of sand mining, it would be particularly important to verify (or disprove) this currently 
accepted level of groundwater use for that particular activity, remembering that although one 
operation might use a water sUDDlv source fed primarilv from surface runoff. another might be 
more reliant upon groundwater for SUDDIy. 

• None of the groundwater used for washing sand is expected to retum to the aquifer. When water 
is extracted for sand washing purposes, it enters a closed system where the washed water is 
recycled. There are however, some evaporative loses and other minor loses due to leakage. The 
wash water is topped up from time to time to offset these loses. 

• Anecdotal information suggests that irrigation is the largest consumer of groundwater, and that 
the shallow aquifer is used more extensively than the deep aquifer. 
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Dixon Sand (Penrlth) Pry Ltd 
EIS - Construction Sands Quarrying 

North Maroota Operation. NSW 

• Overall. excavations above the watertable are (at this stage) expected to have a minimal impact 
on the groundwater flow regime at the shallow aquifer. The capture of surface runoff may 
however impact upon established surface water patterns to streams. 

• Over time. an excavation that once contained reasonably permeable sand is filled with fine 
grained, relatively impermeable material (when used as a tailings storage). This practice could 
effectively cap parts of the ground surface and has the potential to reduce or otherwise alter the 
pattern of recharge to the shallow aquifer, by restricting infiltration through the unsaturated zone 
through to the level of the watertable. There is a need to measure infiltration rate at the surface of 
backfilled operations to determine the extent of this potential problem. 

• Should backfilling introduce a problem with regard to infiltration, it is important to keep in mind the 
cumulative impact increasing numbers of backfill operations will have. The total surface area 
covered by such backfill operations would be critical in this context. Once the pattern of recharge 
to the shallow aquifer is better understood. it can be established whether or not backfilling should 
be carried out. and if so. how this should be done. 

• The base of all excavations made for the purpose of sand mining should be maintained at least 
2 metres above the seasonally highest elevation of the shallow watertables. 

• The use of 180 m AHD as an arbitrary limit on the depth of excavations should be discontinued. 

• All groundwater users extracting significant amounts of groundwater, particularly those pumping 
from excavations which intersect the shallow aquifer, should be licensed and where practical. 
meters should be fitted to all high capacity pumps used to extract groundwater. 

• Up to three piezometers should be installed on each site, depending on the number of water 
bearing zones encountered during drilling. 

• Issues relating to interaction between aquifers and the two geological formations, and the impact 
of quarrying on them, have not been resolved. 

• Compilation of data from all sources, including the private bores, needs some attention and the 
requirements of the Water Act in relation to private bores and the provision of data should be 
noted. These piezometers could aid in monitoring the sandstone section for the northern part of 
the study area, where water level data log is installed and maintained by the department. 

• It should be noted that the study has not specifically investigated the impact of sand mining on 
water resources in the area. 11 

4.2 Impacts from Extraction on Lots 196 and 29 

There is no evidence on either Lot 196 or Lot 29 of any prior or current excavation having intersected 
the shallow aquifer. 

From the limited monitOring and anecdotal data assembled for this assessment it would seem that the 
groundwater table in this local area is dipping in an east to west direction, from a level of around 180m 
AHO in the land to the east of the site (OS2), to about 170m AHD at the eastern boundary of Lot 29, 
and outcrops at around 156m AHO in the gully in the SW corner of Lot 196. 
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Approximate potentiometric contours are shown for 180m AHD, 170m AHD and 160m AHD, (based 
solely on the spring and the fact that no groundwater has been intersected in any excavation in the 
area. Excavations in the area have gone down to 162m AHD in Lot 29, and 163m AHD in the SE 
corner of Lot 196.) 

The contours must be considered indicative and particularly where the contours are dashed the 
location must be treated with caution. There is reported to be a spring that flowed in the existing 
tailings pond, the original depth of which is unknown. The current bottom level is approximately 170m 
AHD, well above the likely level of groundwater at 160m AHD plus. It is therefore expected that the 
excavation (by the previous operator) could have intersected the aquifer, but the resultant tailings 
placement (by Dixon Sand) would have now sealed the flow. 

There are no other excavations on the site that are below 160m AHD. 

The main storage dam has a current bed level of approximately 161m AHD. This dam is part of the 
original excavation on the site, carried out in the 1980s. The standing water level in OS No 1 is 158m 
AHD, and it is located immediately alongside this storage. 

The approximate potentiometric groundwater surface is overlain on Figure 1. 

The following can be concluded: 

1. Identify and classify aquifer svstems 
Data from at least 8 sites on or adjacent to Lots 196/29 has enabled a reasonable understanding 
of the groundwater level for the shallow aquifer, at this time. 

2. Identify al/ groundwater dependant land uses and environments 
There is only one groundwater dependant landuse that can be identified. The site S17, a deep 
excavation, is being used for irrigation of agricultural crops. In addition, the environment 
downstream of Lot 196 would also seem to dependant on dry weather discharges from the 
shallow aquifer. 

3. Assess vulnerability of groundwater 
The groundwater would not appear to be at risk either in terms of its quality or aquifer behaviour. 

4. Identify freeboard level 
This is not possible until the groundwater level can be defined with greater confidence. Further 
monitoring under the Maroota Groundwater Study should provide an improved understanding. 
Details of monitoring of the site's bores will be provided to DLWC which will identify the extent of 
seasonal fluctuations. 

5. Identify potential sources of Impacts Oncludlng seepage from tailings dams 
Potential impacts could include: 

• Changed seepage rates 
• Changed seepage water qualities 
• Accidental spill of contaminant 

6. Outline the procedures for monitoring groundwater flow and quality 
See Section 5 

4.3 Impact of Potential Seepage 

See comments above. 
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5. GROUNDWATER MANAGEMENT 

Dlxon Sand (Penrith) Pty Ltd 
EIS - Construction Sands Quarrying 

North Maroota Operation, NSW 

Groundwater levels and pH/conductivity for OS1, OS2 and OS 3 will continue to be monitored, on a 
frequency to be determined. 

The data will be provided on an annual basis to both Council and to the OLWC. An assessment will 
be provided of both the monitoring data and other locally available data in the annual Water 
Management Plan. 

6. REFERENCES 

AGC, (1984) "Hydrological Impact of Sand Mining Extraction of Lot 196, Maroota, NSW. Report 
prepared for PF Formation 

Baulkham Hills Shire Council, (1997) "Developmental Control Plan No. 500 (Extractive Industries)" 

OLWC, (1996) "Maroota Groundwater Stage 1n
, Report prepared for HNCMT 

OLWC, (1998) "Maroota Groundwater Stage 2', Report prepared for HNCMT 

Etheridge, L.T. (1980), "Geological Investigation and Resource ·Assessment of the Maroota Tertiary 
Alluvial Deposit. Geological Survey of N.S.W. Report GS1980/201 n
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APPENDIX C6 - TRAFFIC and TRANSPORTATION 
ASSESSMENT 

Volume 2 

Executive Summary 

1. Introduction 

2~ ~ting Traffic Conditions 

3: Transport Issues to be Addressed 

4. The Continuing. QtJarry and Processing 
. Operations 
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DIXON SANDS (PENRITH)PTY L TD 

EXECUTIVE SUMMARY 

Report on Traffic & Transportation Requirements 
MAROOTA 

The Crown Reserve road provides access to Dixon Sand Pty Ltd from Old 
Northern Road is located about 1.3 Km north of the intersection with 
Wisemans Ferry Road. 

A twelve hour traffic count was made on 17/12/98 and totalled 1 20 
movements including 67 heavy truck movements. The previous approval 
allowed 80 heavy truck movements per day. 

All trucks from Dixon Sand travel south along Old Northern Road and 
Wisemans Ferry Road to market. Both roads are State Arterial main roads. 

Automatic counters were placed in Old Northern Road south of the Crown 
Reserve Road (Station 2) and south of Wisemans Ferry Road (Station 335) 
and in Wisemans Ferry Road west of Old Northern Road (Station 336) to 
record hourly traffic volumes by direction and vehicle classification on week 
days and weekend days. The average week day count at Station 2 was 
1905 vehicles per day including 151 heavy vehicles. At Stations 335 and 
336 the numbers of heavy vehicles were 337 and 289 respectively. 

About 85 percent of the 24 hour daily truck movements occurred between 
6.00 am and 6.00 pm at the 3 survey locations. The number of truck 
movements on Saturdays ranged from 50 to 80 percent of the average 
weekday total at the 3 survey stations. 

Old Northern Road and Wisemans Ferry Road have sealed pavements 6.4 
metres wide and unsealed gravel shoulders varying in width from 1.5 to 2.5 
metres. Based upon Austroads Rural Road' Design standards the sealed 
pavement should be 7 metres wide. 

The Crown Reserve Road is partly sealed and in poor condition and is about 
600 metres long. 

The sign posted speed limit in Old Norther Road increases from 70 to 90 
Km/hour about 114 metres south of the Crown Reserve Road. 

The Crown Reserve Road / Old Northern Road is operating in Region A 
(Austroads Figure 5.23a) and provides a satisfactory level of service. The 
left turn entry radius should be increased to cater for the semi trailers 
entering the Crown Reserve Road. 

The traffic study has addressed the RT A written requirements and transport 
requirements of Councils DCP No 500, and the Director General's 
requirements (DUAP). 
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DIXON SANDS (PENRITH)PTY L TO 

EXECUTIVE SUMMARY 
(continued) 

Report on Traffic & Transportation Requirements 
MAROOTA 

The processed materials from the quarry will be transported by 3 axile rigid 
trucks and triaxle semi trailers. The total production days per year allowing 
for wet weather and public holidays currently total 257. This will increase 
with Saturday afternoon operations to 283. Based upon 60 loads per day 
and 24 tonnes payload the site will initially produce 407, 520 tonnes of 
processed material. It is expected that the average truck payload will 
increase to 29 tonnes during the life of the project thus increasing the annual 
production to 492,420 tonnes. 

About 50 percent of the trucks carrying processed material will travel south 
along Old Northern Road and 50 percent will travel on Wisemans Ferry Road. 
The maximum number of truck movements per hour will be 30. 

The weekly increase in heavy trucks is estim~ted to be 63.6 per cent on the 
Crown Access Road, 32.4 percent on Old Northern Road at Station 2, 8.8 
per cent on Wisemans Ferry Road at Station 336 and 7.5 per cent on Old 
Northern Road at Station 335. 

Assuming an annual growth rate of 2 per cent in Old Norther Road the 
intersection of the Crown Reserve Road and Old Northern Road will continue 
to operate at Level of Service A in Region A of Austroads Figure 5.23a. 

A conceptual layout showing intersection improvements for the left turn 
entry including a taper and deceleration lane to the Crown Reserve Road are 
included in this report. The S.I.S.D. available on each approach complies 
with the Austroad Standard. 

It is recommended that the internal haul road in the Crown Reserve be 
reconstructed and the pavement sealed. for a width of 7 metres .. A speed 
limit of 60 Km/hour is recommeded. 

During school hours 8.00 am to 4.00 pm it is estimated that there will be a 
maximum increase of 2.9 heavy truck movements per hour. No road 
improvements at the public school are recommended as a result of the 
increased traffic. 
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DIXON SAND (PENRITH) PTY L TD Report on Traffic Requirements 
MAROOTA 

1.0 INTRODUCTION 

1.1 Background 

This report on traffic and transportation aspects of the proposed quarry and 
processing operations on Part Lots 196 and 29 at Maroota, has been 
prepared for the EIS being undertaken by Lyall and Macoun Consulting 
Engineers. Maroota is located some 40 km north of Parramatta as shown in 
Figure 1, Regional Location Map. 

The site of the quarry and processing operations is shown in Figure 2 
Locality Plan Part Lots 1 96 and 29 

1.2 Scope of Report 

This report addresses the transport issues described in Section 3 of this 
report and describes our investigation and findings in respect of the following 
matters:-

• 

• 

Existing traffic volumes on the proposed haul routes. 

Estimated hourly and daily truck movements generated by the 
continuing operations. 

• Distribution of trucks to the State Arterial Road System. 

• 

• 

• 

• 

• 

Proposed Access to and from the site. 

Access to Old Northern Road and need for improvements. 

Standard of internal access road and need for improvements. 

Impacts of increased truck traffic on the State Roads and nearby 
residential areas. 

Safety issues and measures to improve safety. 
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DIXON SAND (PENRITH) PTY L TO 

2.0 EXISTING TRAFFIC CONDITIONS 

2.1 Existing Traffic Volumes 

Report on Traffic Requirements 
MAROOTA 

1 ) Old Northern Road/Crown Road Intersection. 
Twelve hour traffic volume and classification counts were made at the 
intersection of Old Northern Road and the Crown Road to determine the 
highest hourly volumes and turning movements at the intersection in order to 
confirm the extent and type of improvements necessary to meet RTA and 
Austroad Standards. 

Although traffic volumes were low (120) in the Crown Road over fifty 
percent (67) of heavy trucks were recorded in the twelve hour count. It is 
relevant to note that the number of heavy trucks was lower than the 80 
trucks allowed in the previous approval for Dixon Sands. It is estimated that 
the average weekday 24 hour volumes would be 1 25 to 130 vpd. 

The am and pm peak hours were from 8.00 - 9.00 am and 4.30 - 5.30 pm. 
The two way through traffic volumes in Old Northern Road ranged from 70 
vphr to 132 vphr between 6.00 am and 6.00 pm. The twelve hour count 
showing cars and light vehicles and heavy trucks and the two peak hour 
counts are shown in Figure 3. 

2) Weekday and Weekend Volumes on State Arterial Roads 

Automatic counters were placed at three locations (See Figure 4) on the haul 
road network from the subject site to determine the time pattern and 
volumes of light vehicle and heavy truck movements over a full 7 days 
including a weekend. Light vehicles are cars, and 2 axle trucks, vans etc and 
heavy vehicles are three or more axle trucks such as the fleet used for the 
transport of sand from extractive operations in the area. The counter at 
Station 334 was vandalized but a recent count in October 1997 has been 
substituted. A classification chart is included in Appendix D. 

The average weekday and weekend two way daily traffic volumes at 
Stations 2, 335 and 336 were as follows:-

Average Old Northern Road Old Northern Road Wise man Ferry Road 
Daily~ MR 181 MR 160 MR 181 
Volumes Station 2 Station 335 Station 336 

All!Uagl Wllkdall 
Total Vehicles 1905 1832 1522 
Light Vehicles 1754 1495 1233 
Heavy Vehicles 151 337 289 

AVlragl WllklDd 
Total Vehicles 2767 2500 1881 
Light Vehicles 2670 2358 1764 
Heavy Vehicles 97 142 117 
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