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Rocla Calga Quarry Environmental Monitoring — December 2012

Executive Summary

Carbon Based Environmental is contracted by Rocla Quarry Products to conduct
environmental monitoring at the Calga Sand Quarry.

The monitoring includes;

Dust Deposition Gauges;
Surface Waters;
Groundwaters; and
Meteorological Station.

This report was prepared by Carbon Based Environmental and includes the
following;

Dust Deposition results for December 2012;

Surface Water quality results for December 2012;
Groundwater depth and quality results for December 2012; and
Meteorological report for December 2012.

The December 2012 dust deposition results for insoluble solids were generally
similar when compared to those of November 2012. All sites, on a rolling annual
average basis, are currently below the Air Quality Management Plan exceedance
level of 3.7g/m?>month. Results were found to be representative of dust levels as
determined by the Australian Standard.

Surface water samples were collected for the normal monthly sampling event on the
2 January 2013 at sites A and F. Sites B and D were dry and Site C was inaccessible
and unable to be sampled. At the time of sample collection, there was no water
discharge observed from the site. Results show generally good water quality with all
sites sampled maintaining steady pH within the slightly acidic range, and low
Electrical Conductivity, Total Dissolved Solids and Total Suspended Solids. Oil and
Grease was not detected at any site.

Groundwaters were sampled for normal monthly monitoring on 2 January 2013.
Groundwater depths generally increased across the bores compared to last month
with water moving away from the surface. Groundwater pH and EC levels remained
relatively stable.

The meteorological station data recovery for the month was approximately 100%.
Recorded rainfall on site for December was 89.8 mm, which was slightly lower than
the Peats Ridge long-term average for December. No data is available from the
Peats Ridge BOM station in December for comparison. Results are detailed below:

Rocla Calga Quarry 89.8 mm
BOM Peats Ridge* Not Available
BOM Gosford* 118.0 mm
BOM Peats Ridge Long term mean for December* 95.4 mm

*Data sourced from Bureau of Meteorology (BOM) website (www.bom.gov.au).

Note: Differences in the daily rainfall readings between BOM and the Rocla station may occur due to
BOM stations reporting rainfall at 9am and the Rocla station recording rainfall at midnight.
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1.0 Sampling Program

Rocla Calga Quarry conducts environmental monitoring in accordance to
Development Consent, OEH (EPA) licence and Environmental Management Plans.
Carbon Based Environmental are contracted to undertake dust deposition gauge,
surface and groundwater and meteorological monitoring for the project. Carbon
Based Environmental commenced monitoring from the April 2006 monitoring period.

Dust deposition gauges are operated to the Australian Standard AS3580.10.1
“Methods for Sampling and Analysis of Ambient Air Method 10.1 Determination of
Particulates—Deposited Matter—Gravimetric Method”. Sampling is undertaken every
30 +/- 2 days and each gauge is analysed for insoluble solids and ash residue. The
results are reported as g/m®month.

Surface waters are sampled in accordance with Australian Standards AS5667.1
“Guidance on the Design of Sample Programs, Sampling Techniques and the
Preservation and Handling of Samples”, AS5667.6 “Water Quality Sampling—
Guidance on sampling of rivers and streams” and AS5667.4 “Water Quality
Sampling—Guidance on sampling from lakes, natural and man-made”. Surface water
monitoring sites include local streams and dams. Basic analysis including pH,
Electrical Conductivity, Total Suspended Solids, Total Dissolved Solids and Total Oil
and Grease is conducted monthly at Sites A and F (dams) and when Sites B, C and
D are flowing. Additional samples are collected when daily rainfall exceeds 50mm.

Groundwaters are sampled in accordance with Australian Standards AS5667.1
“Guidance on the Design of Sample Programs, Sampling Techniques and the
Preservation and Handling of Samples” and AS5667.11 “Water Quality Sampling—
Guidance on sampling of ground waters”. Groundwater monitoring sites are sampled
at least bi-monthly for water quality and at least quarterly for water level.
Groundwater monitoring loggers continuously record water levels in a selection of
bores.

Meteorological monitoring is conducted at the quarry and displayed on the site
computer with a real time display. Wind parameters are measured according to
Australian Standard AS 2923 “Ambient Air— Guide for Measurement of Horizontal
Wind for Air Quality Applications”.

The weather stations have the following sensor configuration;
Air temperature

e Humidity

Rainfall

Atmospheric pressure

Evaporation

Solar radiation

Wind speed

Wind direction

Carbon Based Environmental continued to operate the monitoring equipment and
utilise site collections at their existing locations.

The locations of monitoring points are provided in Figure 1.
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Figure 1: Rocla Calga Quarry environmental monitoring locations
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2.0 Monthly Results

21 Dust Deposition Gauges

Table 1 displays the results for December 2012 and the project 12 month rolling
average. Results are in g/m?.month.

Table 1: Dust Deposition results: 29 November 2012 - 2 January 2013 (34 days**)

Site Monthly Monthly Monthly Monthly Rolling Annual
Insoluble Ash Combustible | Ash Residue/ Average
Solids Residue Matter Insoluble Insoluble Solids
g/mz.month g/mz.month g/mz.month Solids % g/mz.month

CD1 1.1 1.0 0.1 91 1.8
CD2c 1.7 1.2 0.5 71 1.3
CD3 1.3 1.0 0.3 77 1.3
CD4 0.6 0.3 0.3 50 0.5
CD5 0.5 0.3 0.2 60 0.3
CD6 0.9 0.5 0.4 56 0.5

**Note: The dust gauges could not be collected on the originally scheduled sampling
date (28/12/12) as the quarry was closed.

Insoluble Solids marked with an * indicate an excessively contaminated gauge.
Contamination can include bird droppings, vegetation (such as plant matter, algae,
pollen and seeds) and insects. Results in bold indicate insoluble solids levels above
3.7 g/m®’month; the Development Consent's annual average amenity criteria at
residential locations. The current rolling annual average is calculated from January
2012 to December 2012.

NA= Not Available.

CD1 was installed on the 1 May 2006. CD2a was discontinued at the start of August
2006 due to quarry operations “mining out” the site of the gauge. The replacement
gauge, Site CD2b, was located in a position adjacent to the boundary between B.
Kashouli and F. & J. Gazzana in conformance with the Air Quality Management Plan.
CD4 was installed on 3 October 2006, to gauge air quality impacts to the south of the
site operations, as were CD5 and CD6 which were installed on the 14 December
2006. CD2b was discontinued at the end of January 2010 due to contamination of
the gauge by non-quarry related vehicle movements on a track adjacent to the
gauge. The replacement gauge, CD2c, was located on a rehabilitated section of land
between the extraction area and adjacent resident.

Dust deposition charts for all dust gauge sites appear in Figure 2 below. The
laboratory analysis is provided in Appendix 1.
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Figure 2: Dust Deposition Charts
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2.2

Surface Water Monitoring

Monthly surface water monitoring was conducted on the 2 January 2013 and results
are listed in Table 2. The laboratory analysis sheets are provided in Appendix 1.

Table 2: Monthly surface water monitoring — December grab sample results

| Observed | Water o EC | Tps | Tss | Qiland
Site Flow Rate | Colour Turbidity PH (uS/ecm) | (mg/L) | (mg/L) c(;r:;alﬁ
A Still Brown Slight 6.21 69 37 <5 <5
B Dry
C No Access
D Dry
F StillL | Clear | Clear [631] 62 | 3 | 5 | <5

At the time of sampling, there were no water discharges off site from any sampling
location observed. Samples were collected at sites A and F. Site C was inaccessible
and Sites B and D were dry and unable to be sampled this month. The samples were
collected and analysed for a monthly sampling event. Results show pH within the
slightly acidic to neutral range, low Electrical Conductivity, low Total Dissolved Solids
and low Total Suspended Solids. Oil and Grease was not detected at any site.

2.3 Groundwater Monitoring

Groundwaters were sampled on 2 January 2013. Water quality tests for pH and
electrical conductivity were conducted by Carbon Based Environmental Pty Limited.
For water quality purposes, water was purged from the bore until constant pH (+/- 0.1
pH units) and Electrical Conductivity (+/- 5%) was obtained between samples. Data
is displayed in Table 3 and Figures 3 to 6.

Groundwater depth generally increased across the sampled groundwater bores
compared to last month indicating water moving away from the surface. Exceptions
were CQ3, CQ9 and CP6 which decreased in water depth.

pH levels were generally similar when compared to last month except for CQ1 which
decreased. pH at all sites is in the acidic range. EC levels remained low and
relatively stable compared to the results obtained in November 2012.
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Table 3: Groundwater Quality Data

Depth to water Depth to water pH Electriga'l
Reference Bore T TOC (m Toc Conductivity
ype (m)
April 06 (m) | (uSfem)
This report This report This report
ca1 \Voutos * Monitor 20.59 19.03 5.5 103
cQs3 \Voutos * Monitor 10.53 10.32 5.5 113
cQ4 \Voutos * Monitor 8.78 10.87 4.2 91
CQ5 Gazzana DIP Only 8.69 8.00 3.8 188
CQ6 Gazzana DIP Only 16.00 11.60 3.8 220
cQ7 Gazzana * Monitor 6.89 7.12 4.1 101
cQs Gazzana * Monitor 11.03 6.79 3.9 154
cQ9 Gazzana DIP Only |10.10 9.28 4.0 111
cQ10 Voutos * Monitor NI 22.04 4.9 187
CcQ11S Gazzana * Monitor NI 10.99 4.0 169
CcQ11D Gazzana * Monitor NI 12.15 4.1 159
cQ12 Gazzana * Monitor NI 5.24 3.9 127
cQ13 Kashouli * Monitor NI 14.10 4.1 226
CP3 Gazzana Domestic 10.40 9.39 4.0 160
CP4 Kashouli Domestic 13.63 11.30 4.4 212
CP5 Kashouli Domestic 16.61 9.09 3.9 257
CP6 Kashouli Domestic 16.27 11.21 3.8 202
CP7 Kashouli Production | 8.56 4.27 4.2 182
CP8 Rozmanec | Domestic | 22.17 NR NR NR
MW7 Rocla Bore | * Monitor 15.76 17.02 4.1 122
MW38 Rocla Bore | * Monitor 9.82 8.12 4.1 108
MW9 Rocla Bore | * Monitor 22.44 21.49 4.0 91
MW10 Rocla Bore | * Monitor 15.41 13.75 3.8 128
MW13 Rocla Bore | DIP Only NI 8.37 4.0 105
MW16 Rocla Bore | DIP Only NI 9.06 3.9 114
Notes:

TOC = Water level measured from top of bore case to water.

NM = Not Monitored — unable to sample water due to access restrictions.

NR = Not Required by resident.

* = Logger Installed.

NI = These bores were not installed in April 2006 but are now operational. April 2006
was the first set of measurements taken by Carbon Based Environmental Pty
Limited.

Shading is used to indicate the following trends in water depth (compared to the last
reading):

Increase to ground water depth (water moved away from surface)
Decrease to ground water depth (water moved towards surface)
Stable water depth (+/- 0.01m)

Available groundwater loggers were downloaded and will be forwarded to the Rocla
Calga Quarry groundwater consultant.
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Figures 3 to 6: Groundwater Depth Charts.
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Rocla Calga Groundwaters - Quarry Bores CP3 to CP8
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2.4 Meteorological Monitoring

The Rocla Calga Quarry weather station data recovery in December was
approximately 100%. The weather station data follows and includes;

Monthly data numerical summary;

o Weather charts of air temperature, humidity, heat index and wind chill,
atmospheric pressure, solar radiation, evapotranspiration, rain, wind speed and
data reception; and

¢ Wind rose (frequency distribution diagram of wind speed and direction).

Monthly weather statistics from two nearby Bureau of Meteorology (BOM) stations,
Peats Ridge and Gosford are included in Appendix 2 for comparison purposes. Data
from the Peats Ridge BOM station for December 2012 was unavailable.

Data for December 2012 shows that rainfall recorded at the Rocla Calga Quarry was
lower than the Gosford BOM station recorded rainfall. Data is unavailable for Peats
Ridge BOM station in December. Recorded rainfall at Rocla Calga Quarry was
slightly lower than the Peats Ridge long term mean rainfall for December. The rainfall
comparison is provided below:

Rocla Calga Quarry 89.8 mm
BOM Peats Ridge* Not Available
BOM Gosford* 118.0 mm
BOM Peats Ridge Long term mean for December* 95.4 mm

*Data sourced from Bureau of Meteorology (BOM) website (www.bom.gov.au).

Results are displayed in the following table and figures.
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2.41 Monthly Meteorological Data Summary

Summary Dec-12 Rocla - Calga
Date Min Temp AvTemp Max Temp|Min %RH Av%RH Max %RH|RAINmm| ETmm | MinWS AvWS Max WS | Min wind chill Max Heat index|Min Atm P Av Atm P Max Atm P| Min Solar Rad Av Solar Rad Max Solar Rad | Min Data % Avdata % Max Data %

1/12/2012 22.1 27.0 38.4 38 74 93 1.0 4.0 0 1.6 8 22.1 44.2 1008.2 1010.9 1014.1 0 181.5 1012 99.7 100.0 100
2/12/2012 17.2 21.6 25.5 68 82 95 9.6 2.6 0 2.6 9.8 17.2 26.9 1008.9 1011.7 1015.0 0 118.0 594 77.5 97.8 100
3/12/2012 17.1 19.0 24.6 76 93 97 2.6 1.5 0 1.2 5.8 17.1 25.8 1003.6 1008.6 1014.3 0 96.6 878 71.1 91.5 100
4/12/2012 16.3 21.7 29.4 13 61 96 0.0 8.2 0 3.6 13.9 16.3 27.4 1000.9 1003.3 1007.9 0 355.3 1050 93.6 99.9 100
5/12/2012 13.9 18.7 25.7 21 52 93 0.0 8.6 0 4.4 16.1 13.3 24.5 1005.5 1007.5 1013.4 0 356.8 1075 99.7 100.0 100
6/12/2012 11.4 17.4 23.8 34 66 94 0.0 6.1 0 1.9 9.4 11.4 22.9 1013.0  1016.7 1022.1 0 348.9 1034 91.2 99.9 100
7/12/2012 14.1 18.3 23.7 56 73 88 0.0 2.7 0 11 8 14.1 23.8 1019.2 1021.2 1023.3 0 135.5 650 100 100.0 100
8/12/2012 15.7 22.0 30.9 46 77 95 0.0 4.8 0 1.5 10.3 15.7 32.7 1012.4 1015.7 1019.4 0 254.5 1091 91.5 99.8 100
9/12/2012 16.2 19.9 30.1 50 81 96 0.4 3.7 0 3.1 13.4 15.8 31.9 1011.0  1015.2 1021.6 0 182.3 926 99.7 100.0 100
10/12/2012 14.4 15.2 17.1 81 93 96 15.8 1.2 1.8 33 9.8 13.4 17.2 1021.3 1024.1 1026.4 0 713 365 82.7 96.9 100
11/12/2012 14.7 16.5 18.7 80 92 96 12.6 1.2 0.4 2.2 8.9 14.4 19.2 1024.6 1025.5 1026.6 0 70.7 344 72.2 94.0 100
12/12/2012 16.0 19.9 26.4 51 80 97 0.2 4.8 0 15 8.5 16.1 26.4 1022.7 1024.4 1026.5 0 281.6 1135 71.9 97.1 100
13/12/2012 13.9 20.6 28.4 44 73 96 0.0 5.9 0 1.8 8.9 14.0 28.7 1016.0  1019.7 1023.3 0 328.5 1162 93.3 99.9 100
14/12/2012 15.8 22.8 30.3 43 71 92 0.0 4.5 0 1.8 7.2 15.8 314 1009.0 1012.3 1015.7 0 218.4 813 98 99.9 100
15/12/2012 18.0 22.2 28.8 54 75 91 0.2 2.2 0 1.3 8 18.1 29.6 1004.9 1006.9 1010.0 0 94.2 899 100 100.0 100
16/12/2012 18.7 25.9 35.1 28 54 82 0.2 5.7 0 2.4 11.6 18.9 35.3 1000.2 1003.3 1006.3 0 232.1 1066 92.1 99.9 100
17/12/2012 17.1 18.5 20.3 65 75 86 0.2 2.4 0 3.0 13.4 16.8 20.4 1006.5 1010.3 1012.1 0 96.0 393 99.4 100.0 100
18/12/2012 16.0 21.6 29.7 43 75 92 0.0 5.3 0 15 8.9 16.1 30.7 1007.7 1009.8 1012.2 0 296.7 1045 93.6 99.9 100
19/12/2012 18.7 22.3 28.4 63 84 94 0.0 2.7 0 1.6 9.8 18.7 30.3 1005.7 1009.5 1012.6 0 143.8 965 99.7 100.0 100
20/12/2012 18.6 24.3 35.4 26 69 95 0.0 5.3 0 4.3 14.3 18.4 37.0 1002.9 1007.2 1015.4 0 178.3 1195 92.4 99.9 100
21/12/2012 18.2 20.1 23.7 59 74 93 0.2 3.0 0 1.8 7.2 18.2 24.1 1014.9 1016.1 1017.5 0 144.3 540 99.7 100.0 100
22/12/2012 18.3 21.9 28.1 65 84 96 0.0 2.4 0 1.3 9.4 18.3 29.7 1012.1 1014.9 1016.7 0 131.6 872 97.1 100.0 100
23/12/2012 19.2 25.1 33.3 50 78 96 0.0 5.4 0 1.9 11.2 19.3 37.4 1010.3 1013.1 1015.0 0 274.7 1093 92.1 99.9 100
24/12/2012 20.1 25.7 38.0 28 74 96 5.2 5.4 0 1.9 11.2 20.1 43.1 1006.0  1010.7 1014.2 0 262.1 1008 93 99.9 100
25/12/2012 15.3 17.9 20.7 89 94 97 41.2 0.6 0 2.5 9.8 15.0 22.0 1007.4 1012.6 1015.3 0 31.3 245 82.5 96.8 100
26/12/2012 15.5 17.7 21.3 60 78 96 0.4 3.1 0 3.2 6.3 15.1 21.2 1013.8 1015.8 1018.0 0 141.3 680 86.3 99.4 100
27/12/2012 12.2 18.6 26.0 51 74 93 0.0 4.2 0 17 7.6 12.2 26.1 1011.9 1014.8 1017.5 0 234.0 990 86.3 99.9 100
28/12/2012 15.9 21.4 34.9 27 71 89 0.0 6.4 0 3.3 13.4 15.9 34.5 1004.6 1009.9 1015.5 0 296.8 1049 93.3 99.9 100
29/12/2012 17.1 20.4 27.8 52 72 85 0.0 4.3 0 1.7 7.6 17.1 28.1 1012.8 1015.2 1017.9 0 227.3 1128 100 100.0 100
30/12/2012 16.4 20.2 24.6 59 75 88 0.0 3.3 0 1.8 7.2 16.4 24.9 1016.5 1018.1 1019.5 0 156.9 627 99.7 100.0 100
31/12/2012 18.2 25.1 34.2 36 66 89 0.0 6.7 0 2.0 8.9 18.2 35.9 1009.1 1013.8 1018.2 0 336.8 1021 100 100.0 100

Monthly 11.4 20.9 38.4 13 75 97 89.8 127.9 0 2.2 16.1 11.4 44.2 1000.2 1013.5 1026.6 0 202.5 1195 71.1 99.1 100
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2.4.2 Monthly Weather Charts

Rocla Calga Quarry - December 2012
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Rainfall

Rocla Calga Quarry Environmental Monitoring — December 2012
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Rocla Calga Quarry Environmental Monitoring — December 2012

2.4.3 Monthly Windrose Plot

Frequency plot of the average wind speed and average direction over each 15
minute sampling period. Wind is considered to be calm when less than a 15 minute
average of 1m/s.

00:15, 01 December 2012 — 23:45, 31 December 2012

o .. NE

L o12%

SW ‘\“ \_\‘ ’ -’,' SE

Wind Velocity {m/s)

I

1 - 3 - 5 - T - 10 - 15 +

The predominant winds were from the ENE, with strongest winds from the WSW. The
maximum wind speed was 14.8 m/s from the SW.

Carbon Based Environmental Pty Limited Page 16 of 16



Appendix 1

Laboratory Certificates



SUDILNIOS LHOIW

wod’jeqojbsje'mmm

N0JD STV 8L Jo Led 620 9E6 600 v8

UBOWOD) PRI ST Uy BJSBOMBN UDISIAIQ [BjuSLILDIIAUT

BYED BO6-Z-19+ ol 2 EEFG BO6V-Z-19+ VOEZ BIENSNY MSN ¥oo.iqesep) peoy wnbasoy ¢
NOILVLIQIHOOV
QISINDODIY OTHOM
a)Iseomapn (DIz) Jo3eUIpIOO) fuojesogen sue|g suueig
Aiobajen uoneypaisay uofisod sauojeubls 'SZ0LL D3OS
‘L1 Hed Y40 |z ul payinads saunpasoud yjim 80uel|dWoo Ul INo palLe Yim soueldwod Joj payipalaay
useq sey Bubis oluosos|g ‘MO|aq  pajedipul  ssuojeuBls peazuoyine sy Aq paubis Ajeoluonosje ussq sey juswinoop sy
saLiojeubis 5zg Alojeioge] paypeloay v 1yN

sjnsay |eanfleuy e
SJUBLILLOY |elauan e
:uoneuuoul Buimolio sy sutejuoa siskjeuy jo aleoyue) sy
‘ases|al
{0} peaoidde pue peyosyo useq eaaey podal Sy} jo ssbed |y ‘peywgns se (s)eidwes sy o) Aldde synsey ‘sousises sy yum (s)uodal snonesd Aue sepesiadns podss siy)

9: pasf|eue sajdwes Jo ‘op - lagwnu ajonp
9: panledal se|dwes jo "oN
- slg
EL0Z-NVIr-80 : ajeq anss| ———— Js|dwesg
€L02-NYr-20 - paaisday sejdwes ajeq == Jaquinu 9-0-9
e Jsquinu JepiQ
juswauinbal g50D SV pue (g)g 8INpayos 6661 WJIN : |8A8T 00 S1SNA vOIVO Y100y : 108loig
6YE0 896%-2-19+ : 8|lwisoey chy0661 20 L9+ : ajiuisoey
€EV6-8961-2-19 ¢ auoydaja EPPP066Y L9+ - auoydsja
ne‘woo'sie@salfay Jajed : Iew-3 woo puodbig@paseqo : [lew-3
SZEZ VIMVHLSNY 'MSN MYOONSS3ID
YOEZ ellensny MSN ooiqesep, peoy wnbssoy g : ssaippy 1S ONVHIW0O08 /¥ : ssaippy
8lfey Jejed ! 1oejuog S3IAVA NITOD HIN - joeuoY
B[SBOMSN UOISIAIQ [BJUBLULOIIAUT fiojeioge TVLINIWNOYIANI Q3SVE NOgNYD : wain
40| : abeq 7L000E LN : 13pIQ Yop

SISATTVNY 40 31LVYIIdILY¥3D

UOISIAIQ |BIUBLIUOIIAUT

dnoig(svwy



Jua|d ay) Aq papiaosd
sem ejep Buydwes se yyw-,w/B ul papodal synsau Joy Ajdde jou $80p uope)pasode W 1LYN sisA|eue o) Joud anals ww e ybnoay; pessed sajdwesg ‘€002-1°04°08SESY Jad se sishjeuy o

Bupuoda jo jans) ay) anoge Jo 1 suoioalep ajf|eue |enpialpul Wwody paindwos Slynsal siy| =y
Burpodes jo ywi = ¥o
‘A1@100g [BOIWBYD) UBOULALUY BU] JO UDISIAIP B S| 821A88 S1OBJISqQY [BDIUBYD B8] "saoineg SIoBNsSqY [BoiwayD) Ag PaulgjuewWw aseqelep woJy saquinu AsiBal Sy = Jaquinpy SVD tAey

'sasodind Buissaooud o) Aiojeloqe| sy Aq pawnsse uaaq sey Jusuoduwod auwi 8y 'seouB|SUl 8SaY) U “JusuodWod sl B nouym umous ase sajep Gulidwes ‘usiio 8y Aq papiroid Jou S| uonewoju| awn Buydwes uaypp
‘eaualapeiul xujew Jo (pakojdwe jubiem paonpai) ajdwes jusionsul qusjuco aimysiow ybiy o) enp eq Aew Iy} ‘YO PIBPUBIS WO SIByp JNsa) pauodal e Jo YO By} asaypm

'sishjeue Joj sjdues jusioynsul Jojpue uonn|ip ajejsabipjoesxe a|dwes Aewud o} anp aq Aew Sy} "HOT a1 uey) Jaybiy s1ynsau () uey) ssa| pajodal e asaypm

'siseq 1yBlem Aip e uo papodal ale synsas ‘patuiopad usaq SBY UONjBUILLIBIaP 8INjSIoW a8y

‘Jsanbai Jualo Aq Jo spiepuels psjuawinaop jo souasqe auy) ul pafojdwa ale seinpasosd padojanap
asnoy U| "Wd3N Pue SY ‘WHJY 'Yd3sn eyl Ag peysygnd esoy; se 4ons sainpasoid paziubooas £jleuonewsjul paysiigelss woy) padojersp useq aney uoisiag [BjuswuoIALT Byl Ag pesn sainpecosd |eonfjeue ayyl

Sjuawiwoy |esouss)

S1SNA Y9IV v100Y oaloig
IVINSWNOYIANT Q3SvE NOgYYD © ualo
PLOOOELNT - 18pIO oM

vjog : abey




oL

48 Lz PE 14
S0 90 £l L
€ ] L oL €
0 €0 £0 S0 L0
£ L 0z ve 0z
£0 €0 0L (4 0L
S00-¥1L000ELNT ¥00-7L000ELNT £00-¥LO00DELNT 200-¥L000ELN3 L00-¥1000ELNT

00'S1 £L02-NVI-Z0
EL/LIZ-ZLILLIBE

00:S1 £L0Z-NVTI-20
ELILIZ-ZLILLI6Z
¥as

00:S1 £L02-NVYI-20

ELILIZ - ZLiLLIBZ

00:SL EL0Z-NVI-Z0

ELLZ - ZLiLLIGE

ELLIZ - ZLILLIGE

00:SL €L0Z-NVI-20

B

yjuow’, w6

Buw
yjuow w6

B

Yluow w6

n

H07

sas (Buw) sapei ajgnjosu) [ejo)
4ayeW ajgnjosuj jejo)
18Re 8|qnjosu| |ejo] :LyLYT
— (Bw) sanew sjqnsnquiogy
Janew ajgsnquion
d8)1el 3jqsnquio) :GZLy3

(Bw) Juajuog ysy
e U0 ysy
jusjuog ysy :0zLva
JBquinp Sy punoawoy

awn / eep buydwes jusin

$as €00 22as 1ao ai ajdwes jusyn (d1v :xuepw) Lsna :xuep-ang
s)nsay [eanhjeuy

S1SNA V9IvD Y100y 198014

TYLNIWNOYIANS 03SVE NOgNHYD © waln

#LO00ELNT - 18pIO Hop

viog . abey



s ' Bw L — (Bw) Japew ajgnjosu) |ejoy
= — — . == . 60 | wuow.wb o | - 1o4eI ajqnjosuj jejo
s _ SRS 1oje 8jqnjosu| [ejo] :LpLy3

B L = (Bw) taney signsnquwosn
- . o | yuow b 1’0 e dayel ajgusnquon
i : : 5 d8EW ajqisnqwo) :5ZLy3

—_— - e - L | B L (Bw) yuajuog ysy
== == == e S0 | Yuow w6 SR s ajtog ysy
e jusjuog ysy :0ZLv3

= i - - 900-7L000E LN L wn ¥01

laquinp Sy punoauwion |
— o iz — 00: £L0Z-NVF-Z0 swn / ajep buydwes ueyo
ELLIZ - TLILLIGE
— — : E 9ao |/ sidwes uayo (dIv :xuew) 1sna sxuep-ang
sjnsay [eanhjeuy
S1SNA VOIvO V100Y Yaloig
TVANIWNOYIANS a3SVa NOgHVYD ! wslo
¥LODOELNT - 18PIO MO

vjof : abey




SUDILLNIOS LHOIY

wox’jeqojbsje'mmm

UBGLWOD PajaUn STV Uy dnoug ST a4 Jo Ued 620 856 600 v BUPAS UDISIAIQ [EjUSWIUDIIAUS
0058 vBL8-2-19+ &) 4 G958 ¥BRLE-Z-19+ FOLZ BIEASY MSN PIRYYINLS peoyY WedPoOM 682-LL2
NOLLYLIGZHIOV
Q3SINDOD3IH OTHOM
solueBiou| Asuphg 1siway) owuebiou| Jolusg uoibuny yeles
a[ISEOMBN (012) 401eUIPIOOY fioiEIOGE] aue|g suueiq
Aiofisjen voneypaiooy uosod sauojeubs ‘62041 D31/0S| .
L1 Hed ¥40 Lz ul payioads sainpadoud ujim aoue)dwos ul Jno pales Uim souedwiod 10} pajipalody <h<z

usaq sey Buwbis owonos|g ‘mojeq pejeaipur ssuojeubls pazuouine 8yl Agq peubis Ajeouonosle useq Sey JuBLINJOP  SIYL

seL0jeubis Gzg Ai0jeioqe] paypalody vIvN

sjnsay [eonjhleuy e

sjusllwog |ejsuss) e

:uoleusojul Buimoj|o} ay) SulBjuo9 SisAjeuy jo aleoyiual siy|

‘asea|al

loj psnoidde pue payosyo usaq saey podas slyl jo sabed |y ‘peyiwugns se (s)eidwes sy o} Adde sinsey ‘@ousiajel siyl yim (s)uodss snoimesd Aue sepasiedns podas siy)

it pashjeue sajdwes jo ‘'oN CLIBEPIAS ¢
A paalasal sajdwes jo ‘oN
€L02-NVr-0L : ajeq anss| OdIANT a3sSV8 NOgYVD -
€L02-NVIr-2o - panasay sejdwes sjeq p—
Juswalnbal €300 STV Pue (g)g 8|Npayss 6661 WJ3N [2A87 0D AHHYND V100Y :
0088 ¥8.8-2-19+: 3|iwisoey chtr0661 20 19+ -
GGS8 ¥8/8-2-19+ - auoydaja ] E¥rr0661 L9+ -
woo|eqo|bsie@AsupAs : llew-3 woo puodBig@peseqo :
GZEZ VITYYLSNY ‘MSN MOONSSI0
v9LZ BllBASNY MSN PIBYUIWS PEOY ¥edpoop 682-£/Z ssauppy 1S ONVHINOOSE Lt ¢
S80IABS JUBID © JoBjU0D S3IAVA NITOD "IN -
KaupAg uoising [eyuswuonaug Kioesogeq TVINIWNOYIANT a3SVE NOSYHYD :
€401 : afiey 9L€0€2LSa:

SISATVNV 40 31VIId4ILy3D

laquinu eyony

8lis

Jg|dwes
laguinu 9-0-9
Jequinu Japip
joeloiy
a|iwisoe
auoydaja]
llew-3

ssaippy
JOBJUOD

a1

18pIQ YoM

UOISIAIQ [BIUBWILOIIALY

dnoig(svy



sisAjeue-a1 g pawiyuog “xiew ajduies o} anp synsau ajeajjdnp Jood SMOYS L0O9LE0ZLNS adwes e
Buiodal Jo jene) 8y} @A0QE JO je SUOKOBIBP BIAIBUE [ENPIAIDUI WO PaINdLUoD S| jnses SIYl =y

Bupodal jo ywi = 4O
‘Ria00g [eaiway) uesuswy ay) jo UOISIAIP B S| 801M8S Sj0BJISqY [BOIWAYD BY | "SB0IAIBS S|IBJSqY (BolWwayD) AQ paulgjulew eseqe)ep woyy Jaquinu Asibal SyD = Jaquiny Sy  Aay

'sasodind Buissasoud oy Aioyeloge) sy £q pawnsse usaq sey jusuodwod awn ay) ‘seduUB)SUI 8say) u| ‘Jusuodwod swy e nouim umoys ase sajep Buldwes “uelo ayy Aq papinoid jou s uonewuoul awy Buidwes uaypn
‘adussayeul xujew Jo (pakojdwe yBiam paonpal) ajdwes luaioynsul jusiued aimisiow Y1y o} anp 8q Aew siyj ‘YO PIEPUBIS WO SIayIp 1nsal papodal 8 10 4O 8y} suaypp

‘sisfjeue Joj sjdwes jusioynsul Jo/pue uopn|ip sjejsabipaoesixe sjdwes Aewud o} enp aq Aew siy) 'HOT 8Y) uBY; Jaybly siynsal (>) ueyy ssa| papodal & asaypp

'siseq yBlem Aip e uo papodas aie s)nsel ‘pauoyad Useq SeY UOHEUILLISISP aINSIOW 18U

1senbal juelio Aq Jo spiepue}s psjusWINIOP JO 83UBSqE Y} Ul pakojdwa aJe sainpaooid padojanap
8Snoy Ul ‘WJIN PUB SY ‘WHIY ‘vd3sn ey Aq pausignd esoy se yons sainpsscid paziubooas Ajleuoneussiul paysiqeise woy padojpAep UBBq BABY UOISIAI] |BJUBWUOIAUTY By Aq pasn sainpaosoud |eandjeue ay)

Sjuswiwioy) jeiauss)

SV AHYVYND V100Y * joeloig
IVLNIWNOHIANT A3SVE NOgYYOD - walo
9lLe0ezLsSa - 18pI0 HIOMN

£jog : abed



200-9t€0ez1S3
0L:60 £L02-NVr-Z0

L00-9LE0EZ1LST
0£'60 £102-NVr-20

nn

awy / e1ep buyduwes ey

H07

(9%0)

asealn g 10
358919 PUE |0 :0Z0d3

.52 ® AAnonpuog earyoel3 |
d0jeqi] 9d Aq Mianonpuo) :doLoY3

1BqUINN SYO

e
Hd :500v3

punoawon

— — i S v i ejdwes jusijg (MILVM XUIBW) ¥ILYM XIBN-gnS
sjnssy jeanhjeuy
AHEVYND Y120y 1oaloig
IVINIWNOYIANT Q3SYg NOEYYD sl
9LE0EZLST - 18pIO oM
E€J0E : abeg




Appendix 2

Additional Bureau of Meteorology Data from Peats
Ridge and Gosford Monitoring Stations



Gosford, New South Wales

- Australian Government

December 2012 Daily Weather Observations i
gt E " Bureau of Meteorology
Temps Rain Evap sun Max wind gust 9am 3pm
Date | Day | Min | Max Dirn | Spd | Time | Temp | RH cld Dirn | Spd | MSLP | Temp | RH Cld | Dirn | Spd | MSLP
°C °C mim mm hours kmi/'h local *C % eighths kmvh hPa *C % eighths km/h hPa
1 Sa 2232 357 56 ESE 24| 15115 Calm 348 40 NW 9
2 Su 207 24.3 0 ESE 44| 19:18 211 SE 15 226 88 SE 13
3 Mo 17.9 23.3 6.0 SSE 19] 2317 Calm 226 E 4
4 Tu 14.9 30.0 0.8 WsWw 35 12119 228 48 w 9 294 19 NW LN
5 We 10.5 26.5 0 w 39| 09:09 200 30 WHNW 13 252 18 W 15
6 Th 9.1 234 0 ESE 30 1119 2000 34 SE 9 216 48 SE 13
7 Fr| 12.0 236 0 ESE 24| 1253 194 62 SE 4 211 60 NE 7
8 Sa 147 284 0 E 33| 1607 230 76 NNW 9 268 59 NNE i7
9 Su 16.7 300 0 SSE 48[ 19:09 270 70 ENE 6 194 SE 15
10 Mo 181 18.0 12.6 SSW 33| 04:04 SE 11 SSE 7
1 Tu 154 216 232 SE 33| 1140 18.0 SE 15 SE 9
12 We 15.3 254 17.2 E 24 14:53 201 SE 6 247 a2 ESE 11
13 Th 11.8 26.0 0 ESE 31 1302 227 75 SSE 2 254 45 NE LN
14 Fr| 132 27.8 0 SE 24| 1508 232 ENE 4 257 ENE 9
15 Sa 16.8 277 0 NE 13 10231 217 N 2 226 Calm
16 Su 14.6 343 0.6 SSE 44 22:1 273 Calm 301 NE 9
17 Mo 182 217 0 SSW 52| 16:38 194 SE 11 209 SE LN
18 Tu 14.6 272 0 EMNE 24| 17:30 213 Calm 264 E 9
19 We 18.0 29.7 0 ENE 28 15118 222 ESE 4 245 NE 9
20 Th 19.8 33.2 0 SE 39| 1754 297 NNW 19 248 S 7
21 Fr| 19.6 239 0 ESE 28| 1418 206 SE 7 228 ESE 9
22 Sa 19.0 26.0 0 NE 24| 16:20 229 SE 6 243 ENE 7
23 Su 17.5 304 0 N 30| 13156 256 NNW 4 29.0 NE 7
24 Mo 18.5 323 0 SSE 31 210 256 ESE 7 308 ENE "
25 Tu 19.6 19.9 96 SE 33| 08:18 196 SE 13 17.8 SSE 7
26 We 16.5 223 43.0 SE 37| 1300 19.8 SE 13 213 SE 15
27 Th 111 238 0.2 SE 24| 14:26 211 SE 7 231 E 9
28 Fr| 125 352 0 SSW 52| 1344 235 Calm 227 SSE 22
29 Sa 17.9 244 0 NMNE 22( 16:34 196 ESE 6 232 ENE 11
30 Su 16.0 239 0 SSE 22| 1342 206 S 6 225 SE LN
31 Mo 176 292 0 ENE 30| 14:56 232 N 13 281 E 13
Statistics for December 2012
Mean 16.0 26.7 222 56 7 246 47 10
Lowest 9.1 18.0 18.0 30 Calm 17.8 18 Calm
Highest 222 357 43.0 SSW a2 297 76 # 15 34.8 88 SSE 22
Total 118.8
Cbservations were drawn from Gosford (Marara Research Station) AWS {station 061087} IDCJDW2048.201212 Prepared at 13:00 UTC on 21 Jan 2013
The closest station with pressure observations is at Morah Head about 27 km to the northeast. The closest station with cloud and evaporation data is at Peats Ridge about 15 Copyright © 2013 Bureau of Meteorology
km to the northwest . The closest station with sunshine observations is at Sydney Airport about 59 km to the south. Users of this product are deemed to have read the information and

accepted the conditions described in the notes at
http:/fwww.bom.gov.aufclimate/dwo/IDCJDWO000.pdf



