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ABBREVIATIONS

AEMR Annual Environmental M anagement Report
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INTRODUCTION

1.1 BACKGROUND

Sand has been extracted from Cleary Bros(CB) sand quarry at Gerroa for
approximately 50 years. The works have been authorised by a succession of
development approvals. Over the last 19 years extraction has been undertaken

in accordance with a development consent granted by the Land and
Environment Court in 1990 followed by a fur ther development consent

granted by the Minister for Infrastructure and Planning in 2003. The Court
consent has since expired and the Minist.
a condition of the current project approval.

On 2 September 2008 the Land and Bvironment Court granted project
approval to Cleary Bros (Bombo) Pty Ltd
Gerroa Sand Quarryo6. Sand extraction by ¢
by the Department of Environment and Climate Change (DECC).

CB currently operates in accordance with the sites Quarry Environmental
Management Plan (QEMP version 1) in accord with the requirements of the
sites EPL and Development Consent (DC), which was approved by the
Department of Planning (DoP) on 29 May 2009. The location of the property is
shown on Figure 1.1

1.2 OBJECTIVES OF THEANNUAL ENVIRONMENTAL MANAGEMENT
REPORT

Condition 4 of Schedule 5 in Land and Environment Court Consent number
10801 of 2007 requires CBo submit an Annual Environmental Management
Report (AEMR). The condition requires the AEMR to:

a) ldentify the standards and performance measures that apply to the
project.
b) Describe the works carried out in the last 12 months.
c) Describe the works that will be carried out in the next 12 months.
d) Include a summary of the complaints received in previous years.
e) Include a summary of the monitoring results for the project during the
past year.
f) Include an analysis of these monitoring results against the relevant:
e Impact assessment criteria/limits.
e Monitoring results from previo us years
e Predictions in the Environmental Assessment (EA).
g) Include an evaluation of the effectiveness of the environmental
protection requirements and procedures in the AEMR.
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h) Identify any trends in the monitoring results over the life of the
project.

i) ldentify any non -compliance during the previous year.

j) Describe what actions were, or are being taken to ensure compliance.

T T p— T ~ v >
RﬂEh‘J @ anoyuos Foxdround -, "'(f’
NATURE e anecrone] =0

. e .
1 L | . -
! & 2 CURRTS
Brogl R E'S ERVE gt m \ ".,.,,_.'1.4 MO TAN . Maa 9000
i . ] . st Pan
Creek . '1 R N e oy
-~ odm e ; vale! L 257y Red Ciift
& DFAWING FOOM M \ » g m
N ! ROCKE s el ngong
“-
\ ] -
. \ -
Bl N : =
\ e
odhill ] mﬂ,ﬁ.}f
- t «
il e ? % g Bmc’:g'h‘o?‘ 245 Winkers Beach
Veu B
. e -" ,I ; TOMLVS
JEAD ., ) * /& prc
Fo “Broughton (3 /-
b <3 Ty IF — R
M RO Valo" o TP f] 8.4
\ Ve
g 15
¢ \ PR ul‘l ‘5,@
ol ' 2 L & o
. - ¥
!l\ Gerroa !
- 1 //
wodf o X Y Resource
B\ 8 ’ & /
= B P : L e
dewyaliah ; ¥
u B ! — K
s ./a 13 L:..,_..»»_,__ g ooy 018 [
. | 1.1 N vl 10 PEAD ":74 [.
A orel ¥4 O . (.“: 'z
v :;;:‘. . 12 e o
ANIE e Wl - m' 5 -
O B - s e -
B~ 2 L } 3 e ‘3': 5 u
 sol® 3 g
e i'. O - z s & A p
ey LA // ¢ ) 4
x| = 3
AN S / . 2n 19 L n
AN g | f2  MOEYAN ML _-"
a0 .‘_.\' , _,'f ime
:‘ 30
q. -
2 - - .
- -
. -
-
9.6 \’"
7
& ‘v‘,‘ 24
N

r

% \L Coarwe

§hoalhaven

MOUNT ¥ _é:/ Lg

OO ANGATTA X

302 me Mo x'u-’,"
ol Pt it P

ﬁ Heam
Ot Cauren _,.1 q?\nnﬂﬁu
i) -

.
.vvu:-—\v.
e B ttvet Ao

°°°?f"°f" Sia N

[
;~'%’r53

E1 o R.:vf—

Bevanl o
.—"--" T R, Ty o _’;
Lhu‘-‘ ‘, _Numbaa I e o M 14 | Comeronm

Paca: AL~ e — a —

Figure 1.1 Locality Plan A t _« 7



SITE DESCRIPTION AND ACTIVITIES

2.1 SITE | DENTIFICATION

The site comprises all of Lot A DP 185785 and part of Lot 2 DP 1111012. The
property is owned by Bridon Pty Ltd, a member of the Cleary Bros group of
companies.

The site lies across a local government boundary with approximately two
thirds being contained within Kiama Municipal Councils area of governance
and approximately one third | ying within Shoalhaven City Councils area of
governance. The operational areg including the extension, is contained within
a small portion of the site in an area totalling approximately 27.5 hectares. The
operational area fronts Crooked River Road and Berry Beach Road. The
remainder of the property is used for turf farming and cattle grazing.

The quarrying process involves dredging the sand mixed with water by
suction based on a barge and piped back to the wet sorter located on the
western edge of the dredge pond. In the wet sorter the gravel and larger
materials such as shells are removed from the sand before the sand is sent to
the cyclone which removes any remaining silt. From here the sand is
deposited into stockpile and the removed silt and excess water are returned to
the dredge pond. When the sand stockpile is of sufficient size it is re
stockpiled away from the wet sorter and cyclone systems to dry. The sand is
eventually transferred to the processing area away from the dredging area for
storage and sale to the public.

KEY LICENCE ISSUES

3.1 ENVIRONMENTAL PROTECTION LICENCE ANNUAL REPORTS

The Department of Environment and Climate Change NSW (DECC) has
issued an Environmental Protection Licendg&icence No. 4146 for the dredging
works on site. The licence, issued under s550f the Protection of the Environment
Operations Act 1997requires an annual return to be submitted to the DECC,
detailing;

a) Statement of compliance; and
b) Monitoring and complaints summary.

The DECC Annual Return s for 2006 to 2009 reporting periods were reviewed
to provide a background to this report. These Annual Returns can be
summarised as follows:
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01 February 200%0 31 January 2006

B1. Pollution complaints Nil .

B2. Concentration monitoring summadyNone required

B3. Volume or rass monitoring summaryNone required.

C1. Compliance with licence conditiérAll conditions complied with
C2. Details of norcompliance Nil .

01 February 200&0 31 January 2007

B1. Pollution complaints Nil .

B2. Concentration monitoring summa#gyNone required.

B3. Volume or mass monitoring summarilone required.

C1. Compliance with licence conditiérAll conditions complied with
C2. Details of norcompliance Nil.

01 February 20070 31 January 2008

B1. Pollution complaints Nil .

B2. Concemation monitoring summaryd None required

B3. Volume or mass monitoring summarilone required.

C1. Compliance with licence conditiérAll conditions complied with
C2. Details of norcompliance Nil

01 February 2008 to 31 January 2009

B1. Pollution omplaints- Nil.

B2. Cancentration monitoring summary None required.

B3. Voume or mass monitoring summasyNone required.

CL1. Conpliance with licence conditiodAll conditions complied with
C2. Details of norcompliance Nil.

3.2 DEVELOPMENT CONSENT

The Development Consent (DC) was approved by the Land and Environment
Court (LEC) on 02 September 2008 and is the primary consent relevant to sand
quarrying operations.

As a requirement of the DC this AEMR must be completed within 12 months
of the aforementioned approval date, and the period for the AEMR has been
selected as 01 July 2008 to 30 June 2009.

3.3 WORKS COMPLETED IN PERIOD
Cleary Bros commenced the first 20m strip of the sand extraction from current

DC on 06 March 2009 after the previous consent was sirrendered on 02 March
20009.
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3.4 WORKS TO BE COMPLETED IN THE NEXT PERIOD

Based on average production figures it is anticipated that up to 3 more 20m
strip sections may be prepared for excavation and approximately up to 2 of
the 20m sections dredged.In the next reporting period 01 July 2009 to 30 June
2010, as shown on Figure 3.4 below:

Q

20 metre strip sections.

Arey §
Upiglea’edo
. - .
30"‘”7@ 2d "6y
009" | Area go be cleared

X or dredged up to Approved dredge pond

- 30 June 26)10. PP ge pond.
Pre-existing ‘

dredge pond.

Crooked River Road

7 Mile Beach National Park Figure 3.4
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REVIEW OF LANDFILL MONITORING DATA

4.1 GROUND WATER M ONITORING

41.1 Licence Requirement

There are no specific requirements for ground water quality in the sites EPL.

The groundwater monitoring requirements from the DC are realised by the
sites QEMP. Section 8.6 of the QEMP details the groundwater testing
requirements and specifies that 15 boreholes on site require monthly water
level readings and quarterly analyte testing (for at least a 1 year period).

4.1.2 Groundw ater Quality Criteria

The groundwater quality obj ecti ves which CBframteul d oai
DC (and adopted in the QEMP) are as follows:

Analyte Units Objective
pH pH 6.008.5
Salinity puS/cm <1,500
Total Phosphorus Mo/l <30
Total Nitrogen pg/L <350
Chlorophyll -A Mo/l <5
Faecal Coliforms Median No./100 mL <1,000
Enterococci Median No./100 mL <230
Sodium mg/L <400
Potassium lon mg/L <50
Magnesium lon mg/L <50
Chloride lon mg/L <300
Sulphate lon mg/L <250
Bicarbonate lon mg/L <750
Soluble Iron lon mg/L <6
Ammonium lon mg/L <20

However, the target for groundwater dependant ecosystems extracted from
the QEMP is that no discernable deterioration of ecosystems or vegetation,
attributable to measured changes in groundwater levels or quality.
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4.1.3 Groundwater Monitoring

Across the AEMR period differing consents and therefore groundwater
testing regimes applied. For the purposes of the AEMR the current
groundwater quality objectives w ill be adopted for assessment Note that a
plan showing all environmental monitoring locations is included in Annex ure

A.
a) pH (pH units)
Aug Sep Oct Now- Dec Feb pH
BORE HOLl Jul08 08 08 08 08 08 Jan09 09 Jun09 | Max Min Variation
MW1 5.7 5.5 5.4 5.5 54 5.4 5.5 6.1 6.2 6.2 54 0.8
MW1A 5.6 54 5.6 5.2 5.6 5.2 0.4
MW1D 6.7 6.7 6.7 0
MW2A 7.3 7.1 7.2 7.4 7.1 6.8 7.5 7.3 7.1 7.5 6.8 0.7
MW2B 7 7 7 0
MW3A 6.9 6.7 6.9 7 6.7 6.5 7.3 6.9 6.8 7.3 6.5 0.8
MW3C 6.9 6.9 6.9 0
MW4 7 6.7 6.8 7.2 6.8 6.3 7.1 6.9 7.2 6.3 0.9
MW5 0 0 0
MWO01(07) 6 5.9 5.9 5.9 5.9 5.4 6.1 6.1 5.6 6.1 5.4 0.7
MWO02(07) 5.6 54 5.3 5.3 5.3 4.7 5.4 5 3.7 5.6 3.7 1.9
MWO03(07) 6.2 5.9 5.8 5.5 5.5 5.4 5.9 6.1 6.9 6.9 5.4 1.5
MWO04(07) 5.7 5.2 5.3 5.4 5.3 5 5.5 5.1 54 5.7 5 0.7
MWO05(07) 5.7 5.7 5.9 6 5.9 6.1 4.7 5.9 6.1 4.7 1.4
MWO06(07) 5.3 5.1 5.2 5.2 4.8 4.5 6.4 5.5 4.6 6.4 4.5 1.9
10 pH
9
— MWO01(07)
8 — MW02(07)
S o o — — MW03(07)
— MW04(07)
6 | —— MWO05(07)
2 —— MWO06(07)
5 5 —MW1
e \\f, o — MWI1A
4 MW1D
; —_— MW2A
—=—MW2B
2 MW3A
MW3C
! Mw4
0 | | . | | . | | . | | . MW5
Jo/\%: 4’%&‘0@ ! % Yo % 0@0’9& 1%0.9 ’%609 %”vg %ﬁ% %"v@%‘%
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The pH values over the 12 month period have remained fairly stable as 11
of the 15 bore holes have a maximum variance of less than 1 pH unit.
Boreholes MWO02(07), MWO03(07), MWO05(07) and MWO06(07) have
variations over 1 pH unit but when looked at in regard to historical values
the pH results achieved in the 12 month testing period are all well within
what historical testing has determined as the natural variation. Even
MWO02(07) which was tested in June 2009 at pH 3.7 has had lowerpH
levels in previous years, well before the recent pond extension.

The pH values for histor ical comparison are detailed further in the below
table:

Historic Average  Historic Historic Period
Borehole pH Max. pH Min. pH Ave. pH
MW1 5.9 7.0 5.4 56
MW1A 5.4 6.3 4.6 55
MW1D 6.7 6.7 6.7 6.7
MW2A 7.2 7.7 6.8 7.2
MW2B 7.0 7.0 7.0 7.0
MW3A 6.8 76 6.4 6.9
MW3C 6.9 6.9 6.9 6.9
MwW4 6.8 7.3 5.6 6.9
MW5 5.7 6.2 4.7 -
MWO01(07) 5.7 6.1 5.0 5.9
MwWO02(07) 5.0 5.6 3.6 5.1
MWO03(07) 5.8 6.9 5.0 5.9
MWO04(07) 5.2 5.7 4.5 5.3
MWO05(07) 5.6 6.1 4.7 5.7
MWO06(07) 5.1 6.4 3.9 5.2

Therefore, the average pH results for the testing period are all in line with
historical results, indicating no discernable change to the groundwater
quality in regard to pH.

A point of difference to historical results is that the boreholes that are
positioned closest to the existing dredge pond (boreholes 1D, 2A, 2B and
3A) remain pH neutral and not acidic. Therefore, it is evident that the
dredge pond is not the source of the low pH groundwater that has been
historically found around the site. The boreholesconsistently showing the
lowest pH results are generally the furthest from the existing dredge
pond. For example borehole MW02(07) which has resulted in the average
lowest pH value is approximately 570m from the current extension work
face.
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b) Salinity (Conductivity uS/cm @ 2%C)

BORE HOLE Jul08 | Aug08 | Sep08 | Oct08 | Now-08 | Dec08 | Jan09 | Mar-09 Jun09
MW1 770 800 900 960 1000 920 950 1400 920
MW1A 110 100 190 dry dry dry dry dry 140
MW1D 850
MW2A 460 590 770 750 670 800 670 1000 1400
MW2B 720
MW3A 690 740 720 690 740 630 810 850 810
MW3C 820
MW4 640 500 510 530 570 610 720 dry 840
MW5 dry dry dry dry dry dry dry dry dry
MWO01(07) 270 310
MWO02(07) 60 480
MWO03(07) 730 1000
MWO04(07) 160 200
MWO05(07) dry 390
MWO06(07) 70 140
1600 - .
Conductivity —WO107)

1400 N —m—MWO02(07)
/\ —a—MWO03(07)
1200

/ — MW04(07)

E 1000 o . =+=MWO05(07)

) —0—NMWO06(07)

‘éh 800 MW 1

= " N #/ —— —_—

2 —a

] N~ ( [ ]

2 ~¢ "4 —MW1A

S 600 -

S / MW1D
) ——NMW2A

400 i
*_%4 —m—-MW2B

200 / e MW3A

- ﬁ MW4

O T T T T T T T T T T MWS
& & Q,Qq’ S &L P P
\\‘r ?E} er; 0‘4 e 0?, \'b ((Q, @’b ?_Q é\(b

MW3C

The salinity is measured as conductivity as per the consent requirement for
results in uS/cm (note salinity is measured in parts per thousand ppt). The
results over the 12 month period show that the conductivity of the
groundwater in each bore hole is quite consistent with any fluctuations away
from the normal trend line returning to the trend line soon after the
fluctuation . The maximum result in any bore of 1,400 uS/cm indicates that the
groundwater is between the levels of fresh drinking water (100 pS/cm) and
brackish water (around 2,000 puS/cm).
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c) Total Phosphorus (ug/L)

BORE HOLE Jul08 | Aug08 Sep08 Oct-08 Now-08 Dec08 | Jar09 | Mar-09 | Jun09
MwW1 20 50
MW1A dry 80
MW1D 70
MW2A 20 220
MW?2B 50
MW3A 250 100
MW3C 80
MW4 dry 180
MW5 dry dry
MWO01(07) 130 50 90 90 50 80 60 70 190
MWO02(07) 310 160 240 160 100 100 60 340 190
MWO03(07) 150 80 80 110 110 80 100 160 220
MWO04(07) 70 20 50 80 50 50 40 20 80
MWO05(07) | 280 80 120 260 210 180 60 dry dry
MWO06(07) 150 40 110 170 120 260 220 40 60
400
Total Phosphorus WL
350 —a—MWIA
A =
——
=
X 250 A a ——MW2B
g \ /\ / \ \ . —e—MW3A
'g 200 — ' \ g \ ] ——MW3C
= V ) / —MW4
5 150 X \  // 5\— / MWS5
AN\ . w, ——MW01(07)
100 )'_\;.‘_ L_"// B —E-MWO02(07)
v4 N
50 ¥ = y, MW03(07)
3/‘ MW04(07)
0 L MWO5(07)
\\\},(gb ?_\)‘5’5@3 c)@QQ% 0(5'9% \\o““g%oé’g% \62‘90) ((épg)% @&90) VQ&DOJ'@’S\Q% MW06(07)

Levels of total phosphorus in the boreholes are generally above the prescribed
limits , although they are in line with the historical values for the site which
have been between 8ug/L & 929ug/L, with an average of approximately

163ug/L since testing commenced. Also, the total phosphorus levels in the
groundwater are higher than those of the surface water leading to the
observation that the source of total phosphorus in the groundwater is not the
dredge pond. High levels of total phosphorus are an indicator of a suitable
environment for algal growth, however the dredge pond surface has not
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responded to these levels In fact the highest result in March 2009 corresponds
with the lowest algae result in the dredge pond .

d) Total Nitrogen ( pug/L)

BORE HOLE Jut08 | Aug08 | Sep08 Oct08 | Now08 | Dec08 Jan09 Mar-09 | Jun09
MW1 1400 1900
MW1A dry 2100
MW1D 1700
MW2A 2000 1900
MW2B 1100
MW3A 1900 600
MW3C 1100
MWA4 dry 1600
MW5 dry dry
MWO01(07) 490 440 380 470 500 590 300 910 960
MWO02(07) | 3200 1500 1500 1500 820 1000 480 1800 900
MWO03(07) 590 490 380 340 490 420 340 820 600
MWO04(07) 760 720 1000 700 390 530 560 660 400
MWO05(07) 490 520 330 550 440 580 1100 dry dry
MWO06(07) | 2300 1400 2700 2400 2300 3300 310 3800 1300
4000 N
Total Nitrogen
——MW1
3500 —
== MWI1A
3000 ——MW1D
= MW2A
3 2500 —MW2B
=
=t —=0—MW3A
]
g 2000 ——MW3C
=
= —_—NMW4
m
§ 1500 MWS
== NMW01(07)
1000
== MWQ02(07)
500 MWQ3(07)
MW04(07)
0 T T T T T T T T T M W05 {07)
& & & K@ P P O & O K MWO06(07)
&,0 %9 QSB SS9 QD \09 R \\.0
WO P o“ S QT P ®?’ W '@fb

Total nitrogen at high levels may lead to enhanced algal growth and despite
levels in the groundwater bores being above the prescribed limit consistently
throughout the history of testing , it has not necessarily corresponded with
increased algal blooms in the dredge pond. The results are in line with
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historical levels which are between 13Qug/L and 11,000ug/L with an average

of approximately 1,343ug/L.

e) Chlorophyll A ( pg/L)

BORE HOLE Jul08 | Aug08 | Sep08 Oct08 | Now08 | Dec08 Jan09 Mar-09 | Jun09
MW1 <0.1 <0.1
MW1A dry <0.1
MW1D <0.1
MW2A 1 5.4
MW2B 6
MW3A <0.1 <0.1
MW3C 0.9
MW4 dry 2.4
MW5 dry dry

MWO01(07) | <0.1 1.2 <0.1 0.2 <0.1 <0.1 1 1 1

MWO02(07) | <0.1 2 2.7 2 <0.1 <0.1 3.4 3.8 <0.1

MWO03(07) | <0.1 2.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

MWO04(07) | <0.1 | <0.1 1 <0.1 0.9 <0.1 <0.1 <0.1 1

MWO05(07) | <0.1 2.9 <0.1 1 0.2 <0.1 <0.1 dry dry

MWO06(07) <0.1 4.9 1 <0.1 2 <0.1 <0.1 <0.1 <0.1

7
Chlorophyll A WA
6 ¢ =E=MWIA
—A—MW1D
5 }( MW2A
:.'?D / =t MW2B
ff 4 - —o—NMW3A
;: r/\ / ——MW3C
S 3 —MW4
5 / >< - MW5
2 ——MWO01(07)
/ \ = MW02(07)
1 Y\ e MW03(07)
\ V \ MWO04(07)
| e a
o o | B MW05(07)
PP F PP PP MWOB(07)

N
> &
R

(,)QJQ O& Q‘OQ 0@0 \'b(\ ((é@ @'b VQK @’8\

Chlorophyll A is an indicator of potential eutrophication of the groundwater

system. Consistently high levels can lead to favourable conditions for algal

growth. Despite chlorophyll -A

levels sometimes appearing above the
prescribed limits it has not necessarily corresponded with algal growth in the

dredge pond. Chlorophyll a can fluctuate greatly with plant materials being

flushed into the system and any results away from the low levels generally
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observed can be attributed to tree and leaf matter after windy or rainy

periods.

f) Faecal Coliforms (median number/100mL)

BORE HOLE Jut08 | Aug08 Sep08 Oct-08 Nov-08 Dec08 Jan09 Mar-09 | Jun09
MW1 <2 <1
MW1A dry 10
MW1D <2
MW2A <2 <2
MW2B <2
MW3A <2 <2
MW3C <2
MWA4 dry dry
MW5 dry dry
MWO01(07) <2 <1 <1 <2 <2 2 10 <2 <2
MWO02(07) 2 <1 <2 <2 <2 <2 16 <2 <2
MWO03(07) <2 <1 <1 <2 <2 <2 7000 20 <2
MWO04(07) <2 <1 <2 26 <2 <2 4 <2 <2
MWO05(07) <2 <1 <1 <2 <2 <2 <2 dry dry
MWO06(07) <2 <1 <2 <2 <2 <2 <2 <10 <2

Faecal coliforms have been almost entirely at extremely low levels that are

generally below the testing threshold limits. The exception is borehole
MWO03(07) which produced what is considered to be an extraneous result in
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