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- EXECUTIVE SUMMARY

facilities. X
"The assessment undertaken at the Coochiemudlo Island former. landfill site@ period between

COOCHIEMUDLO ISLAND FORMER LANDFILL @

The Coochiemudlo Island former landfill site was operated for a period of 22 years betwee@nd
1994. Tt is estimated the site may have received up to 5,000 m® of waste during th': lod” On

completion of landfilling operations, the site was levelled and a permeable 'soil cover -" i across

the site. The site is currently used as a waste transfer station and public recrei and sporting

January 2001 to December 2001 has not identified any current significzn
result of former landfilling practices.

e

enial impact as a

The most notable impact is that on- groundwater quality, with samplingoresults for downgradient
monitoring wells identifying potential minor leachate impaction {z jh the influence of the wetlands
immediately downgradient of the site could not be quadified “during this study). Current
tions at this point in time.

concentrations do riot suggest the need for any immediate r@n
Landfiil gas monitoring indicates that migration of fan@f a the site is minimal, and currently

unlikely to be an environmental or human health cofgern. ~Xhis is confirmed through the absence of
any vegetation dieback, which is a typical indica hane release from a site. It is noted,
however, that gas is migrating from the landfill (a xtremely tow concentrations), and as such

the possibility of accumulation within site stru
undertaken at the site. Routine monitoring
long term trends and identifying any poten

s el¢ must be considered during any future work
considered prudeni as a means of establishing

la and/sandy clay material approximately 0.4 to 1.0 m in

depth. The observed thicknesseg ate that the capping over some areas of the landfill is

marginally less than the EPA g

Laboratory analysis found o of concentrations of heavy metals in soil samples collected from
the capping. All heavy %esu ts, with the excepiion of a marginally elevated zinc concentration,
te i

were below the- adop nmental investigation thresholds. No OC/OF pesticides, TPH
compounds or phenols were detected in the samples.

marginally ove and 84.5% were recorded at these locations. A dry density ratio of 95% is

generally considered™to be sufficient to minimise infiltration of stormwater to refuse. The results

indicate thatthe level of compaction of the capping layer varies across the site and is iikely to be

insuffici sorhe locations. Laboratory permeability testing results indicated the capping material

had% coefficient of permeability of 6.0 x 107 m/s (ie, remoulded in the laboratory). The
m

re ed with the typical guideline of a maximum of 1 x 107 m/s.

Field density an content testing was undertaken at two locations. Dry density ratios of
%{Q'%

ered that, based on the short to mid term trends in contaminant concentrations {(water
uality, gas, etc), the site is suitable for it's current usage as a sporting facility, with minimal risk to site
rs as a result of the former landfilling practices.
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Executive Summary

RECOMMENDATIONS
O The following specific recommendations were provided for each site: . @
COOCHIEMUDLO ISLAND FORMER LANDFILL
R1 Continued monltonng of groundwater quality and landfill gas concentrations for of two
‘years (biannual monitoring) to allow verification of the results obtained durin stigation

while establishing seasonal and long-term trends in contaminant concentra

{Note - This is nof considered fo be an essential 1mplementatron at Council may
consider to confirm the findings of this-report and minimise the i od\ of any future risk

[environmental and/or health] associated with the site). QS
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LRAP 3 - RECOMMENDATION COST ESTIMATE

LANDFILL ASSESSMENT COST ESTIMATE units aty | $unit | subtotal TOTAL
Coochiemudlo Island Landfill - Redland Shire Councl
CONSULTANT EXPENSES O D
ROUND 1 {year 1}
Travel Expenses
vehicle km 150 T 082 s
site engineer - travel to / from site hrs 3.5 &8 192.5
transfers tlump 1 45 45& ), 5
ROUND 2 {year 1) q ()
Travel Expenses
- vehicle km 150 0.62 b
‘slte engineer - fravel {o / from site hrs 3.5
. transfers * lump 1 4 3305
ROUND 3 {year2)’ %
Travel Expenses . Q /
vehicle km 1 A 93
site engineer - travel to / from site hrs - 192.5
- fransfers lump 45 330.5
ROUND 4 {year 2) <
Travel Expenses >
vehicle kem 150 0.62 93
site gnglneer - travel {0 / from site h .35 85 - 1925
transfers p w 45 45 330.5
GRCOUNDWATER MONITORING {biannual meonitaring) >
- ROUND 1 [year 1} <D
Mabilise to well, dip water levels, purge wells, [abel jars, collect sample, field ﬁlgr) :
site engineer ) hrs 4 55 220
Laboraiory analysis P
full groundwater suile (see balow) Iump 4 267 1068
courier fees for samples to laboralory + preservation (ice} lump 1 30 30
1318
ROUND 2 (year 1)
Mobilise to well, dip water levels, purge wells, [abel Jars, collact sal filter)
site engineer hrs 4 55 220
Laboratory analysis .
full groundwater suite (see below) Jump 4 267 1068
ceurier fee's for samples 1o laboratory + preservalignyice lump 1 - 30 30
1318
ROUND 3 {year 2) '
Mobilise to well, dip water lavels, purge wells, labgd j ect sample, feld filter)
. site englneer brs 4 55 220
Laboratory analysis
full groundwater suite {see below) lump 4 287 1063
courier fees for samgles o laboratory + fion (ice) fump 1 30 30
1318
ROUND 4 {year 2)
Mobilise to well, dip water levels) e abel jars, collect sample, field fitter)
slle engineer hrs 4 55 220
Laboratory analysis N
full groundwater suite {see below) emp 4 267 1068
courier fees for sa laboratory + praservation {ice) lump 1 30 30
1318
LANDFILL GAS MONITO sl monitoring)
RGQUND 1 (year1)
Subsuface soil atmospheretneasurements (4 wells)
si ineer - hrs 1.5 55 82.5.
Siructures ulation) measurements {if required) ’ . :
ite engin hrs 0.5 55 275
i ion moniloring (grid measuremenis) .
i r hrs ‘3 55 165
tection meter .
fump 1 100 100
375
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LRAP 3 - RECOMMENDATION COST ESTIMATE

ROUND 2 {year 1)
Subsurface scil atmosphere measuremants (4 wells)

site engineer ' : hrs 1.5 55 82.5
Structures (gas accumulation) measurements (if required) b
sile engineer hrs 0.5 55 275

Surface Emmission monitoring (grid measurements)

site engineer hrs 3 &5 165
C - Methane detection meler O
J meter hire _ Jump 1 100 100
5

7
ROUND 3 {year2) ,
Subsurface soit atmosphers measurements (4 wells) .
site engineer hrs 1.5 55 82.

5
Structures (gas accurnulation) measurements {if required)
site engineer hrs 0.5 55 27. 7
Surface Emmission monitoring (grid measurements)

ROUND 4 {year 2}

site engineer hrs 3 55
Methane detection meter . ..
" meler hire ump 1 A >
] % 375
Subsurface soil almosphere measurements (4 wells) ' . %
site engineer hrs 15 @
+ Structures (gas accumulation) measurements {if required) :

site engineer . hrs
Surface Emmission monitoring {grid measurements)

sile engineer hrs | 165
Methane detection meter <

meter hire lump 100 100 :

> 375
Report 1 {letter report after year 1 menitoring)

Collation of results

project engineer 60 120
Assassment of resuits . o .

project engireer ' 80 120

project manager ’ % hrs 85 170
Preparation of draft report g b

project engineer . hrs 80 240

Iniemnal review

project manager 85 B 35

- typlst @ hrs 50 50
C Drafting ’
draftar hrs 60 120

Expenses (copying, collation, binding, etc)
fotat expenses  ° ’ lump 45 45
, 950

Raport 2 {letter report after year 2 monitoring)
Callation of results

REPORTING C %
b 2

2

2

4

1

1

2

1

project engineer . hrs 2 &0 120
Assessment of results .

project enginaer hrs 2 60 . 120

project manager hrs 2 85 170

Preparation of draft report

_ project engineer hrs | 4 ) 240
tnternal review ’
project manager : hrs ] 85 B85
Typing :
typist hrs 1 50 50

Dratting
drafter hrs | 2 60 120

Expenses (copying, collatigarhinding, elc) , .
total expenses @ . lump 1 45° 45
. : . 950
PROJECT TOTAL% N $9,994.00

Notes: N4 - . T

Groundwater Analysis Argﬁvmm, Bicarbonate (HCO3), Calcium, Ghiloride, Copper, Iron: (tofal), Lead,

Suite esi nganese, Nitrate {as N), pH, Potassium, Sodium, Spedific conductance, Sulphate,
I\ A anic Carbon, Zing, Arsenic, Cadmium, OC/OP Pesticides '

~

. A
O\@
WAEnvironmentalProjectsiVQii21 \ReportsiLRAP 3 Recommendation Cost Estimate
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o Redland Shire Council
Landfill Remediation Assessment Program (4 sites}
: General Section

. fegis

C° 1 INTRODUETION N |

Egis Cdnéulting Australia Pty Limited (Egis) was commissioned by Redland Shire Coun ouretl) to
assess four former landfill Sites under the guidelines of the Landfill Remediation Asses ogram

(LRAP). The sites assessed were: @

» Coochiemudlo Island Landfill

The assessment criteria for this study was formulated from gui s established by the DCILGP, and
from discussions with Council pricr fo the commencemen rk¥. This criteria is detailed in the
original proposal submitted by Egis, and is summarisedbel

» A review of site history and current site details.

* Monitoring of groundwater (both upgradient a radient of the landfill unit).

¢ Monitoring of surface water {upgradie n wngradient/release point monitoring from the
fandfill).

+ Monitoring of sediment adjacent to t&%dﬁll site.

« Monitoring of landfill gas w@@ the landfill.
, er

All fieldwork -undertaken by nel was in accordance with Egis Health and Safety Plans and

QA/QC protocols. -

The purpose of the LRAP assessment is to collect and interpret ali relevant information to determine
the current status of rmer fandfill sites with regard to environmental and health related issues. In
assessing each sit@quirements for the appropriate management or remedization of each site are
to be identified.

&
o@ o
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. Redland Shire Council
Landfill Remediation Assessment Program (4 sites)
General Section

egis

11 OBJEGTIVES

O The main objective of the LRAP report for the above four former landfill sites located withiQihe
Redland Shire Councll region is to: :

+ Provide ‘an understanding of the current fénvironmental status of the former landfily Siteg with
regard to the associated environmental impacts te both the natural and human enyi ts.

The specific outcomes to achieve this objective include the following:

» lIdentify all areas of potential concern with regard to environmental/ .-@7’, )- ated issues for

localfregional receptors resulting from past landfilling activities at ea bjettsite.

e Specify and define additional assessment requirements, if any, ed an the results of this

investigation, which are considered necessary to finalise the assessme

¢ Detail any management/remedial strategies deemed neces toNinimise environmental/health

impacts related to the subject site. @
It is noted that the assessment is limited to the origina@ orks as detailed in Egis's proposal,
the information provided by Councll, and the datd abta by Egis during the course of this
investigation.

| - o
@ §
RS
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: Redland Shire Council
Landfili Remediation Assessment Program (4 sites}
General Section

dicgis

2.  METHODOLOGY

groundwater, surface water, landfill gas and soil sediment characteristics for afl, four sites.

21 GROUNDWATER MORITORING - S @9

O The following methodology was adopted in the collection of data and the determigit

Well Installation

Attachment A1, Figure B3 - Attachment B1, Figure C3 - Attachment C1 an D3 - Attachment
D1 for well locations). The wells were located upgradient and down t oftie landfill in order to
Ti

Four groundwater wells were installed at each landfill site as detailed in Tat@er Figure A3 -
u

characterise regional (background) groundwater quality and the qu g dwater downgradient
of the site.
Tahle 2-1
Groundwater Monitorin
‘Sites Date Drilled < 4 Mient Sites Downgradient Sites
Coochiemudio Island 31 January 200X NV 2 | 2

) >

Wells were installed to a depth of 1.5 1@ .0 m¥elow the groundwater interface at the time of drilling.
The depth to groundwater (measured$rQ ound level) encountered in the monitoring wells during
drilling, ranged between: @

+ Coochiemidlo Island % 1.8t09.0m

O

For each site the toring wells were constructed with 50 mm diameter uPVC casing with a base
end cap %gripper plug (to minimise likelihood of interference with wells). The wells were

achife slotted) from the base to 1 m. below ground level in order to allow sampling for
d landfill gas. The botehole annulus was backfilled with graded sand/gravel and
bentonite 0.5 m above the screening to prevent infiltration of surface waters. The wells
ected by a lockable steel monument cover which was concreted in to ensure long term

Al-monitoring wells were developed in accordance ‘with Environmental Protection Agency (EPA)
procedures. '
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. Redland Shire Council
Landfill Remediation Assessment Program (4 sites)
. General Section

degis

Sample Collection

O ~ Groundwater .samples were collected on a quérterly basis for tHe detection paraméters Spekifie
below: , o S @
o Ammonia (as N) e Arsenic ‘ * Bicarbonate (@9
¢ Calcium . Cédmium ‘ e Chleride
s Copper - e lron . Lea\
+ Magnesium *» Manganese ) Ni. )
e pH?A e Potassium diurn

¢ Specific Cond_uc:’tivi_tyA

«  Zinc

Note:

All heavy metals were filtered (dissclved)

A Field measurement. SO

In addition, groundwater samples from Coochiemudlp were
analysed for organochlorine (OC) pesticides and org

('Z‘}" phorous (OP) pesticides.

rdarice with the Water Quality Sampling Manual
Wells were gauged using an electronic j{ferfaseyprobe to determine groundwater depths accurate to
0.01 m. A sfainless steel bailer was subseguently used to purge a minimum of three well volumes
from each bore prior to sampling. @

Groundwater samples were ¢ from the recharged wells and transferred to appropriately
preserved and labelled sam nd containers. Field pH and electrical conductivity (EC) readings
were taken using a YS! 63m which was calibrated prior to use. Samples were stored on ice prior
to delivery to Australian Labpratory Services Pty Litd (NATA registered for the required analysis).
Sampling equipment was decontaminated with phosphate free detergent and a potable water rinse

between sampling

4
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.

otal Organic Carbon

O The collection of samples was undertaken in
(EPA — Third Edition, December 1999).
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General Section

2.2 SURFACE WATER MGNITGBING

C " Surface water samples were collected from water bodies adjacent to three of the sites. No siifdc
water was observed adjacent to the Coochiemudlo Island site. @
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: 'Redland Shire Council
Landfill Remediation Assessment Program (4 sites)
General Section

23  LANDFILL GRS MONITORING -

Three methods of landfill assessment were conducted to ensure that all potential means of @
mitigation had been verified for the presence or absence of landfill gases (refer to Fi -
Attachment A1, Figure B3 — Attachment B1, Figure C3 — Attachment C1 and Figure D3 — @
D1 for sample locations). The methods adopted were: ' -

ent

» Llandfill capping and embankments were monitored for surface gas emissio istance of
< 0.05 m from the capping surface on traverses spaced at 25 m intervals.

« Dual groundwater/landfill gas monitoring wells were utilised for the moni f soil atmosphere
gas concentrations around the boundary of each site.

¢ All site structures in which the potential exists for accumulation s (ie, manholes, buildings,
drains, collection pits etc) were monitored for ambient gas readings.

The results obtained have been compared fo standard guidel ( EPA ‘Solid Waste Landfill
Guidelines'’). Results were obtained using an ATX 620 mult@ for the following parameters:

+  Oxygen (%0,). O\
s Methane (%CH, or ppm by volume). %
« Hydrogen sulphide (%H,S). @

Manitoring of the soil atmosphere was und rior to any groundwater sampling. The technique
uséd was as follows:

s The landfill gas was measured fr &the closed well. The highest reading was recorded.

¢ Once the initial methane ¢ n was recorded, the well cap was removed o vent the well.
Leaving the landfill gas prabe iRgide the well, the highest reading was recorded, and then the
gradual reduction in co@ns was nofed (the corresponding time during the monitoring was

also noted). \

« Oncethe gas reaf‘fg had stabilised, the time and stabilised concentration was noted.

VG121 1/Q1211-0002-0-0+
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(@gls . Redland Shire Cc;uncn

Landfill Remed!atlon Assessment Program (4 sites)
General Section

24  SEDIMENT SEMPLING

- _ _ @

No surface water was observed adjacent to. the Coochiemudilo Islann@

- consequently no sediment samples were collected. @9

29  LANDFILLMONITORING ASSESSMENT

Groundwater Quality Assessment

O

| groundwater and to determine the necessity for
iteria were adopted, these being:

To identify the potential leachate impactio
further groundwater quality assessment

» Assessment of variations betwe@ ent and downgradient groundwater quality:
e

- Samples collected fro re assessed to determine any significant variations in

groundwater quality pgradlent and downgradient wells for the current round of
sampling.
» Comparison of results wi opted guidelines:

- Results of -;% s' ater sampling were assessed with respect to recognised guideline levels
(*ANZ steafian Water Quality Guidelines for Fresh and Marine Waters — 1992", and

"Environm Quality Objectives in the Netherlands - 1994").

Surface \‘\g‘g@&ality Assessment

VQ1211/VQ1211-0002-0-04
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(ecgl S ' _ - Redland Shire Council
. . Landfill Remediation Assessment Program (4 sites)
: - General Section

C

Landfill Gas Assessment ' ' §

To-identify potential landfill gas impaction from the landfill, thé following criteria werg based
on the NSW EPA Guidelines for Solid Waste Landfills): - @
»  25% of the lower explosive limit (LEL) for methane when measured in

uctures (1.25%
methane by volume). ' '

e 25% of the LEL for methane measured in the soil atmospher fill facility boundary
(1.25% methane by volume).

+ 500 ppm methane for ambient readings at any spot Iocation@
- Sediment Assessment

3. HAPI& ASSESSMENT

The Rapidiitazard Assessment System is a tool to ‘aid in the evaluation of contaminated sites. Its
purpose '%ide scientific and technical assistance in the identification of sites, which may be
, medium or low risk. The assessment system is designed to categorise sites based
ment for further investigation -in a systematic and rational manner, according to their

VQI121i/VQ1211-0002-0-0+
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General Section

- The system uses a numerical method that assigns scores to a number of site characteristics or
" factors. These scores are then used in a way, which is consistent with risk estimation fo dev

single score that will indicate a site’'s *Known or Potential’ hazard, and the requirement for @
_action to be taken. '

Accordingly, the Rapid Hazard Assessment System is designed to evaluate the hazgr
hazard potential, of a site by scoring site characteristics that can be grouped unde

categories: @

« Contaminant Characteristics: the relative hazard of contaminants present abalsite.

@n‘ace water, direct

+ Receptors: living beings or resources that may be exposed to anthaffected by contamination
(e.g. humans, plants, animals, or environmental resources).

+« Exposure Pathways: the route a contaminant may follow (e.g. groys
contact, and/or air) to a receptor.

This sysfem is a screening method only.” As such, it is beyond cope of this system to address
specific factors such as those of a technological, socioceco olitic:al, or legal nature. Additional
investigations will therefore usually be required befor? aio requirements or remedial designs

can be finalised. %&

Suificient ‘known’ information was available for s vironments within close proximity to each
of the sites. As such the known value scored-for site has been used fo determine the siie
category and priority for further action. The sj ry's are defined below.

tion (e.g. further site characterisatidn, risk assessment,
remediation, etc) is requir, @ss existing concerns. Typically, Class 1 sites show a
propensity to high concern adverse impacts on humans, animals and the environment and

measured or observed | have been documented.
e« Class2 (Score of 3 urther Investigation Likely to be Required

The available in :::ation indicates that there is a high potential for adverse off-site impacts,

although the f{ human health and the environment is generally not imminent. There is
“probably n own-off-site contamination, however, the potential for this was rated and therefore
some action is to be required. o

. -Class?&gﬁ of 10 to 30): Further Investigation May be Required

Nass N (Score of Zero to 10): Further Investigation Not Likely to be Required

VQ1211/VQ1211-0002-0-0+
DN - VQ1211-TR-D001
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Redland Shire Council
Landfill Remediation Assessment Program {4 sites)
General Section

degis

" The available information indicates there is probably no significant environmental impact or human
O health threats. There is likely no need for action unless new information becomes av
indicating greater concems, in whicl'_l case the site should be re-examined.

Actual rapid hazard assessment values for each site are provided in the specific sections, \@aiis
_ as to the major influencirig factors for each location. A summary of the assessment i4fi d the
assessment questionnaire is included in Appendix B at the back of the report docume '
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’ Landfill Remediation Assessment Program (4 sites)

General Section

A.  LIMITATIONS OF REPORTING

This report has been prepared for usé by the client who commissioned the work, in accordancei

the project brief only, based on informatiori provided by the client. The advice herein relgtgs to
this” project and all results, conclusions and recommendations made- should- be reyi a
competent person with experience in undertaking environmental investigations, before (e ed for
any other purpose. Egis accepts no liability for use or interpretation by any person er than
the client who commissioned the work. This report should not be reproduced or a in any way

without prior approval from the client or Egis.

The extent of soil and groundwater sampling and subsequent analysis has bee@sarily limited. Egis
has targeted areas where contamination is considered to be most likely/based onkhowledge of the site
history and visual -observations. This approach maximises the prob 6 dentifying contaminants.
However, it may not identify contamination which occurs in unexpected tegtions or from unexpected
sources, ‘ |

Soil, rock and aquifer conditions are often variable, resultin non-homogeneous contaminant
distributions across a site. Contaminant concentrations have @i entified at chosen sample locations.
However, conditions between sample locations can &l = red on the basis of the estimated
geological and hydrogeological conditions and the &nd extent of identified contamination.
Boundaries befween zones of variable contamination are indistinct, and thus have o be interpreted
on the basis of available information and the appﬁ@pmfessional judgement. The accuracy with
which subsurface conditions are able to be charach depends on the frequency and methods of
sampling and the unpiformity of subsurface congl | are therefore {fimited by the scope of work.

Thus, this report does not provide a compjete essment of the environmental status of the site. It.is
limited to the scope defined herein. Shég%rther information regarding conditions at the site become
available, including previously unkn rces of contamination, Egis reserves the right to review the
report in the context of the additi _ fon. '
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Section A - Coochiemudio [sland Former Landfill
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Section A - Coochiemudlo Island Former Landfill
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" Redland Shire Council -
Landfill Remediation Assessment Program (4 sites)
Section A - Coochiemudio Island Former Landfiil

C 1.  DESKTOP STUDY @
11 SITEDESCRIFTION - @ |

The site is located at 43 — 99 Elizabeth Street, Coochiemudlo island (Lot 45 SL 8@ vers an

area of approximately 0.7 ha (refer Figure A1, Aftachment A1). It is undeste af)the original
%% current RPD

Real Property

le from Elizabeth

approval was for land described as Local Government Reserve R 2117, Portion
(Lot 45 SL 8606) covers the total extent of the landfill footprint and t
" Description that has been adopted for this assessment prograrh. The sijsi @b
Streat, adjacent to the Energex station and Fire Service station.

A site inspection was undertaken in conjunction with the field work onn3jl January 2001. It was
observed that the northern end of the. site currently consists of a~efuse transfer station and green
waste stockpile area. The remainder of the former landfill congists ofthe ‘Laurie Burns Recreational

Park’ which includes a number of recreation facilities such~as™a)grassed sporting oval, a lawn
howling/croguet green, tennis courts, barbecue area, cg[dr ground and bicycle track.

The site is essentially flat. The extent of landfilling leardyNdentifiable by batters and the tree line

observed along the eastern and northern extents. hland to the east of the site (known as
‘Melaleuca Wetlands') is fenced off. An inspectio area did not identify any surface water. A
C former Ceuncil quarry was located immediately seut he landfiil which was subsequentiy filled and

developed into the croquet/bowling green a ourts that currenfly exist on the site. Based on
information provided by former site mana rie Burns and on Investigative drilling undertaken
as part of this assessment, it is believed t{at claywas used as fill in the former quarry area and that no
waste was deposited in this area. Soi ay also have been used as fill in this area, however no

evidence of such was observed duri tigative drilling.
The sur_rounding land uses are

WEN
¢ North - x&@bfgbushland.
. Resid

« South - ial properties.

s East - ,hfand and ‘Melaleuca Wetlands’

o  West %Fire Service statiori and Energex facility, followed by Elizabeth Street and

% . residential properties.
C °\>
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Rediand Shire Council
Landfill Remediation Assessment Program (4 sites)
. Section A - Coochiemudio Island Former Landfill

12  SITEHISTORY ' E

#egis |

The site history has been derived from a questionnaire completed by relevant Council persdnn
from information provided by former site manager and long-time island resident, Mr Laurie B@

. Landfilling Practices

The Coochiemudlo Island landfill began receiving waste materials in March 1972 andfill was
operated for a period of 22 years before ceasing fo recesive waste in April )94, landifill was
" operated as a french and fill operation with soil used as a cover material. - It imated the site
received between 1,000 and 5,000 m® of waste throughout landfilling operatid
serviced by the landfill was less than 500 pecple. At present, the wast
station is transported to the mainiand while green waste is mulgk dwused for landscaping
purposes around the site.

site). At the completion of landfilling the site was levelled and — 500 mm permeable cover

Before landfill operations commenced the land was relatively f] 5% siope'é across the entire
mm
material {soit and some gravel) placed over the site. No im@s apping was installed prior to the

creation of sporting fields for recreation purposes. O
Waste Characteristics . @
The types of waste deposited in the Coochiemudlo ndfill reportediy include:

¢ [nert/hardfill materials such as clean fill cret®, bricks, asphalt and giass which are free from
contaminants,

o General (non putrescible) mixed .d tic waste, mixed commercialfindustrial wastes, trees,
garden clippings, shredded tyre s, and materials included.in the inert/nardfill category.

e Municipal wastes including ardfill, general and putrescible waste (including minor amounts -

of regulated waste whic@ commingled).
Table 1-1 is an estima% h waste type deposit in the Coochiemudio Island Landfill as a
percentage of the total waste siream received.

Tahle 1-1
Estim aste Stream Gompasition for Goochiemudlo Island lﬂﬂﬂﬁ“
Waste T.%\ o - - ~ Percentage (%)
Ine@qm\as{te ' o 11— 20
Generahigste | 21-30
o I\L&@M\Iaste ' 4150
N4

N
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e Due to the nimeer of sources and the unsupervised nature of the dumping operation, the [
b composition of the landfilled waste is difficult to accurately assess, particularly with regard

biodegradable fraction. @d
Council indicated that no known dumping of farm chemicals or containers had occurre e the
fact there was no agriculture undertaken on Coochiemtdlo Island. This is supported b )
sampling resulfs for the site.

Buffer Zones , \Z

An assessment of the landiill site indicated the proximity of the landfill to significént/natural and human
environments. These have been summarised in Table 1-2.

Talle 1-2
Estimated Existing Buffer Zones for cuochimlsmnﬂ Landfill

Feature //\\\ Distance (m)
Human: N \)Z

Residential Premisas g(\ <100

Commercial/industrial Premises ' ﬁ\y Between 100 and 500

V.N

Q Hospital/School Premises v <))v > 1000

Natural: | //j\/& -
Wetlands R KN <100

Tidal Areas \ N Between 100 and 500
. Y
The close proximity of reside p@s raises potential environmental and health concerns with
regard to nuisance odours, contmination of local waterways and pest and disease threats. Also of
concemn is the lack of sig buffer zones  to adjacent wetland areas given the absence of
environmental controls oL s e water diversion and leachate treatment throughout the operational
lifespan of the landfil. Gi hat no surface water was observed during site inspection or quarterly

site monitoring, sampling in this area was not practical and assessment of any impact on the wetlands

has proved difﬁc;u!t ‘

@
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@ 1 S . . Redland Shire Council
Landfill Remediation Assessment Program (4 sites)
’ Section A - Coochiemudio-Island Former Landfill

Construction and Operation : : oo

It has been indicated that the site was not fenced throughout its operational lifespan, nor-was t
always supervised when receiving wastes. The unsecure nature of the site during operati
enable -uncontroiled dumping of materials however, no evidence of such has been ident ing

-this investigation. (@

Council has indicated that no designated areas were set aside for special waste eg such as
asbestos or tyres. No records are available fo confirm whether any special te@received by
the landfill. 1t has been indicated that there were no adequaie surface%x@ structures for
temporarily stored wastes and such waste may have been stored on-site for@?nods of time. No
plan exists to indicate the lecation of special waste burial areas. The infarn ovided at the time
spese,of any categories of

at the southern end of the site.

.During normal wet weather conditions, the site was still capabl receiving waste materials. Waste
was deposited in frenches which were excavated to the degpit undwater (approximately 2 m).

The deposited wastes were burnt in the trenches befge b gmpacted and covered on a weekly
basis using a bulldozer. The material used for interme ver was soil, which was obtained from
both on-site and off-site sources. It is believed that the materials used were not sourced from
an area that would constitute a contaminated s} the specifications of the Environmental
Protection Act 1994. The site has no history of be und- fires where waste had been deposited

(other than the burning activities described ab

Available information indicates that the chiemudio Island iandfill has no engineered control
measures for the suitable containmentst the Waste types and associated by-products (ie, leachate

and gas). While the adopted design savi ental controls and records {waste types, volumes and
placement) for the operation of the ould enable uncontrolled dumping to occur, soil and water
samples. do not indicate any\3ignifisaat presence of heavy metals,- petroleum hydrocarbons or
pesticides.

13 . AERIALPHOT ETATION

- Queensland Depart Natural Resources. No earlier photos were avallable to show the site prior

to landfilling op%%

Beenleigh®on 9, July 1973, Photo 7622

Aerial photographs site were either supplied by Redland Shire Council or sourced from the
L)

ared land within the site is mostly bare ground with occasional patches of grass. This

& halftway alang this road. A number of small mounds (possibly refuse) are visible as well as other
%%ts (sibly earthmoving equipment or vehicles).
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The land immediately surrounding the site is undisturbed bushland. Immediately .adjaéent to the site
“to the north and east is the densely vegetated Melaleuca Wetlands. - Further to the south of the
C few residential premises are located on James Street and Shiriey Street. More houses are loc t
the south-west in Marana and Merindah Streets. "

OB

Beenleigh Run 2, April 1974, Photo 101

The extent of the cleared area does not appear to have increased and no signi
visible to the site or surrounding land from the previous photo.

nges are

/@@

Beenleigh Run 3, August 1978, Photo 3316

The cleared area of land has extehded slightly to the north and wes e block of land adjoining
the western boundary of the site has been cleared and a building ucted. No other significant
changes from the previous photo are obvious.

e

South East Queensland, Run 10, August 1983, Photo 77

79

The cleared extent of the site has increased since the previ tograph and a large freshly cleared
area is visible at the southern end. There appears to® avel access road joining the north-
west corner of the site to Elizabeth Street. The de agikhousing has increased to the south and.
south-west of the site and large areas of bushland have cleared on the western side of Elizabeth
Street, opposite the site.

S 1

O Brisbane Run 5, November 1993, Photo 101

" The site has bee’n cleared to its final ext is mostly bare ground with areas of grass and shrub
cover. A large mound of refuseffill is claty visible at the northern end of the site and smaller mounds
of refuseffili are visible at the sou@ of the site. The density of housing has increased

significantly {o the souih of the %

Brisbane Run 12, November fo 012

No refuse is visible on % the extent of grass cover has increased since the previous photo.
site @

The central area of the ars to be in use as a sporting field and a cricket pitch is visible in the
middle of the field. :: all building has been constructed in the nofthern corner of the site (transfer

%

station). _
Brisbane Run 9, r 1998, Photo 8017
" Two tennis nd a bowling. green have been constructed on the southern half of the site. A small

are ' ars to contain refuse, possibly car bodies is visible in the southern corner of the site.
C °®
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14 LOCALGEOLOGY

Q/ The regional geology of the area was sourced from the Australian 1:100,000 geological map @
(Beenleigh Sheet 9542). It indicates that the regions geological deposits consist mainly of ne,
. siltstone, shale and conglomerate. The eastern side of the Coochiemudlo istand is th sull of
estuarine deposits, mainly mud, silt, sand, clay and ceral with minor peat and coral debrig

Soil classification was undertaken during the installation of groundwater monitolls and the

drilling of investigation boreholes gcross the site to determine localised gediquica .L.ul itions (refer

borehole logs, Attachment A2). Borehole logs are summarised below: 2
e

+ On the eastern boundary of the-site the soil profile consists
approximately 0.5 m at which it becomes sandy cia'y extending ithof the boreholes (up o
4.5 m). The colour of the soil profile varied from crange at the sublacklgrey, becoming red
at a depth of 3 m. Groundwater was encountered at approximately 1.8 m below ground level.

P:, ds to a depth of

+ On the southern boundary of the site the soil profile consis@y clay becoming clayey sand
at a depth of approximately 2.0 m. Groundwater wa m ntered at a depth of 7.0 m below
m

ground level. Base rock was encountered at a depth of resulting in auger refusal at this
depth. The colour of the soil profile varied from | Mn at the surface becoming orange at a
depth of 1.0 mand red at 2.0 m.

» On the western boundary of the site the soil consists of mostly clayey sand. Intermittent
C layers of sandstone (between 0.2 and 0y thick) were encountered within the clayey sand
between depths of 2.0 and 7.0 m. Grou as encountered at a depth of 9.0 m.

¢ On the northern boundary of the sii@ the sdil profile consisted mainly of clayey sand however
boreholes in this area were reia@ w (depthis up to 1.5 m),

The soil classificatien conductedya ite during -drilling indicates predominantly natural sandy

clay/clayey sand to a depth of atle 0.5 m. The site appears to be undetlain by hard bedrock.

15  L0CAL annn@

Surface Water and Run-off

water away fro te disposal areas or completed areas. Surface topography of the Coochiemudio
Island for landfill indicates that the site is relatively flat (less than 5 % gradient) but surface runoff is
_l'ikely to !;% a north gasterly direction toward the wetlands. No definitive bodies of surface
' ' erved within the wetlands, thus sampling of surface water could not be undertaken.

wate@
e

Information coEf%_e@g this investigation indicates no systems were in-place to divert surface .
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degis

Rainfai!‘ data for the twelve month period over which monitoring was conducted (January 2001 to
December 2001) indicated that approximately 906 mm of rainfall occurred at Brisbane Airport.
slightly lower than the annual average rainfall at Brisbane airport (1185.4 mm).  The lowe

“the fandfill. The wettest month in 2001 was November (218.8 mm). The dryest mont

~.direction. The general.permeability of na

<

&

average rainfall should be taken into consideration when reviewing the conclusions mad s
report, as lower rainfall would be likely to reduce leachate generation and surface water Arom
' ugust
(12.0 mm) and September (12.6 mm).

No evidence of ponding of surface water was observed at the site during s‘;ection and
maonitoring visits.

ate g the site and no
uncil records indicate
that complaints of possible leachate seepage and contamination 0Kthe adjcining wetland were
received in 1992.- Inspections by council officers at the time did not find any visible evidence of
leathate seepage from the site. No evidence of leachate see as observed during Egis site

visits or monitoring events.

site.

Groundwater %

ihs of 1.8 — 9.0 m below ground level. A
d wells and the locatién of the site with respect
. groundwater flow would be in a north easterly
[ sandy clays/clayey sands encountered at the site
would be expected to be in the order of {XN3to 1x107 m/s {obtained from Soil Mechanics, 5™ Edition,
R F Craig 1994).

The site is not within a declared catchment and no usgis w? surface water in the vicinity of the

Groundwater was initially encountered betwe )
review of the local topography, survey result

to Melaleuca Wetlands, suggests the dir

To the limit of Council knowledg roundwater within the vicinity of the site is not used for any

purpose. The Department of esources have indicated there is no requirement for registration
of groundwater bores mthie_region and thus does not have any records of groundwater users
within close proximity of the A buffer zone of at least 300 m exists in the case of tidal influences.

Local Receptors a@rbunding Land Uses -

The closest rec s f0 the site are the residential houses.adjacent to the site o the west and souih
and the wetlands to north-east; both of which are within 100 m. Moreton Bay is approximately 300
m east of ’&%

NS
O
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16 IANDFILLGAS.

No landfill gas management system wés installed during the operation or closure of the landfill\YZhe/ '

surface vegetation on the site consists of grass only and is currently well established and h itis
understood that no previous landfill gas investigations have been conducted at the site. gs

are located over the former landfill where landfill gases could accumulate. As an im e cap
was not installed over the former landfill, it is considered unlikely that landfill gas wes umulate
under the cap.
O
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DN - VQ1211-TR-DO01 ' Page 11

Rev 0

Page 32 of 76




@,

/ *
A eg 15 Redland Shire Coungil
Landfill Remediation Assessment Program (4 sites)

Section A - Coochiemudio Island Former Landfill

2.  SITE INVESTIGATION

21 VISURLINSPECTION

An initial visual inspection of the Coochiemudlo- Island former landfill site was und @ 31

‘January 2001 in conjunction with the investigative drilling program. The purpose of the n was
to confirm the results of the deskfop study and to identify suitable locations for sam@

The inspection of the site revealed the folloWing:

»  The site is surrounded by undisturbed bushland and wetlands to the eas@:ﬁh-_ Residential
properties are located to the south and west of the site.

+  The notthern end of the site currently consists of a refuse transfer sté n and green waste

stockpile area. The remainder of the former [andfill consists of the ‘Laurie Burns Recreational
‘Park’ and associated public facilities. '

*  The site is essentially flat.
R
e« The extent of landfilling is clearly identifiable @and the tree line observed along the

eastern and northern extents.

+  No surface water bodies were identified near @ncluding the adjacent wetlands.

2.2 INVESTIGATIVE DRILLING ms@
An investigative drilling program was u%k in order to delineate the extent of filling at the site.

Nineteen (19) shallow boreholes beiy and 2.0 m deep were drilled around the assumed filling
boundary in order to delineate the @ deposited fill. Borehoie logs are presented in Attachment
m the investigation is presented on Figure A1, Atiachment

Al
23 CAPPING mw@
Two capping test h were drilled through the landfill capping material in order to determine the type

(#]j=]>
of soil, thickness a" eability of the cap. The investigation revealed that the thickness of capping
U

Was approxim 4=/1.0 m thick. The cover was predominantly grassed with no major cracking
observed. ' ‘

Field den%g and a constant head permeability test was performed by Earthtech Laboratories,

aN re red laboratory for the tests carried out. The test locations are indicated on Figure A2,
Atta A1 2nd the certified results report is included in Appendix A. The resulls of capping testing
i

a is are discussed in section 5.3,
Q \
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"24  SELECTION OF MONITORING LOGATIONS

Groundwater well locations were selected ‘based on information obtained during the desktop @

Well locations are indicated on Figure A3, Attachment A1. @
Four dual groundwater/soil atmosphere monitoring welis were _instal]ed around the pgl f the
filing area. The monitoring wells were installed outside the boundary of the refuse y could

be used to monitor offsite migration of contaminants and landfill gas.

adjacent io the site. -

No surface water or sediment samples were collected as no surface water% were observed

3. SUMMARY OF SAMPLING

- A yearlong sampling program (quarterly monitoring frequency) pas been undertaken at the site in
order to enable a thorough environmental assessment of the{{on landfill {including analysis of
trends).

A summary- of environmental sampling is provided in&F bl Sample [ocations are identified on
Figure A3 - Attachment A1, QS\

b/ o
Coochiemudlo Island Former Lan - mary of Environmental Samnling ,

f\\/ '
Date . Type of Sampling C \ Brief Description
12 March 2001 Groundwater 4(( \% 4 samples collected from on-site wells o
Landfill Gas Monitpri \ «  subsurface monitoring conducted from on-site welis
+ surface gas monitoring conducted from 25 m grid
. above cap
« gas accumulation monitoring conducted within onsite
structures
13 June 2001 Gro’lh%@ ‘ s 4 samples collected from on-site wells
. - >
.19 September 2001 %ndwater ) » 4 samples collected from on-site wells
Gas Monitoring +  subsurface monitoring conducted from on-site wells
% » surface gas monitoring conducted from 25 m grid
@ _ above cap
& ' . s gas accumulation monitoring conducted within onsite
L~ - . -structure_s - A .
12 Dew bF}%1 Groundwater * 4 samples collected from on-site wells
Ny
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31  SAMPLING- GENERAL OBSERVATIONS
C 311 cRouNDwaTeR

GI‘B[I[I[IWZ:::T]::&W&“DHS \@

o
Well ID Date Standing Groundwater Sarﬁple Gen (g/ ervations
Water Level Details
, (mAHD) 7
i SV )
CMBH1 12/3/01 -2.350 Light brown colour, +« Th [l is located on the north
very turbid, no odour, easternboundary of the site.
. 13/6/01 1.604 no sheen. '
ter recharge was rapid,
19/9/01 1.363 ‘ intitating a permeable profile or
; dayer,
| 12M2/01 2478 fk
CMBH2 12/3/01 2.322 | Light brown colGu \y The well is located on the eastern
: —1 very turbid, very boundary of the site.
“13/6/01 1.709 sulphidic odo%%
. sheen. » 'Water recharge was rapid,
' 19/9/01 1.466 indicating a permeable profile or
O 12M2/01 | 2672 O tayer. | ‘
’ CMBH3 12/3/01 3.224 Red dffouy turbid, | «  The well is located on the southern
: no no sheen. boundary of the site.
13/6/01 2.628 )
‘ *  Water recharge was rapid,
- 19/8/01 2.119 indicating a permeable profile or
[ ,
12/12/01 2380 R\ ayer |
CMBH4 | 12/3/01 3@%‘2 %#d colour, very turbid, | «  The well is located on the western
- no odours, no sheen. boundary of the site.
13/6/01 2550,
\Q « Water recharge was rapid,
19/0/01 | 6{79 indicating a permeable profile or
12/12/01 2560 layer.

'~ .

L

B
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3.12 LANDFILL GAS

O Landfill gas sampies were collected during the field investigation in accordance with the proc@
outlined earlier in.this report. Specific observations made while on site are detailed in Table %

- Table3-3 . @9
Landfill Gas Observations
Well Number : Date ‘ General Obse<rv\iﬁ\>K\s\/

CMBH1 C 1213101 no landfill gas odours were detf@ N

19/9/01 * | no landfill gas odours w;@s\téstédﬂ
CMBH2 ‘ 12/3/01 no landfil gas odours {fare deteeted

19/9/01 no,lancjﬁll gas odours were cted
CMBHS 1213/01 no Iahdﬁll gas od?p%\wgré detected
19/9/01 no landfill gas oé?}%\wgr}e detected
CMBH4 1213101 no landfill g@s\gvere detected
 19/9/01 no Iandf@{\oéeérs were detected

N

‘v

@

O
$

8
$
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. RESUOS

Coochiemudlo Island former landfill are presented in the following tables:

Analytical results from groundwater, surface water, landfill gas and sediment samgl

Table A2 Landfill Gas

Table A1~ ° Groundwater ‘ @9

AN

Table A3 = Capping Material .
These tables -are contained in Attachment A3. Trend charts for gro mlysis results have
been plotted and are also presented in Attachment A3. Certified Iz n@-.-.;- ults, sample receipt
advises and analysis request documentation are provided in Appendi '
9.1  WATER QUALITY §

) <

A yeariong sampling program (quarterly monitoringﬁ%\;v) has been undertaken at the site in

order to establish groundwater quality surroundii ndfill. No surface water bodies were
observed adjacent to the site.

The following discussion will compare current Wa ality results from the site with:
. -Recc_:gnised environmental threshold gritelia,

* Upgradient and downgradieht re

»  Known groundwater cﬁara _ st ther regional sites.

« Typical leachate chemica|c ntrations,

Based on groundwater ga sults ({refer Table 3-2) and the proximity of the Melaleuca Wetlands
to the site, it is expected that groundwater at the site flows in a north easterly direction toward the
wetlands. Monitori CMBH4 is located upgradient of the former landfill area and provides an
indication of regjo undwater quality for comparison. Monitoring well CMBH3 is located
downgradient %rea- believed to- be the former ‘Council quarry but it is not expected. that
groundwaepat this Iocation would be impacted by any leachate release from the landfiil unit. As such,
mo_nitorinﬁ%\/lBHS has been treated as a background. (ie, upgradient} monitoring well for the
is assessment.

is-pOssibie that the surface water in Moreton Bay is hydraulically connected. ta the groundwater due
«roximity (300 m east) and the shallow depth of groundwater encountered at the site. As
210

lowing guidelines were adopted for comparison of the resuilts:

ANZECC Guideline for Fresh and Marine Water.
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"+ Environmental Quality Objectives in the Netherlands.

A review of the groundwsater analytical results (Table A1, Attachment A3), is provided below:

+ pH. Slight to moderately acidic pH values below the adopted guideline range of@g.o

(ANZECC) were recorded in all wells over the monitoring period with the ex
September 2001 result for monitoring well CMBH1, which was close to neutral (
review of trend charts (refer Attachment A3) reveals the pH values in upgra

and CMBH4 were generally 1-2 pH units lower (ie more acidic) than in do%

the
389). A
CMBH3

lis CMBH1
d by leachate; a

review of other results would -suggest that any such impact is miner. repore, it is possible

and CMBH2. While these resulis may indicate that groundwater is being %E

that the adjacent wetlands may also influence the pH in downgradi ter.

« Electrical Conductivity, Sodium and Chloride. Electrical &
groundwater in all monitoring wells over the monitoring period were bel

ctivity results recorded in
the adopted guideline of

1500 'p,S!cm' (ANZECC). A review of trends indicates ohductivity of groundwater in
downgradient wells CMBH1 and CMBH2 was generally flar aver the monitoring period but
inconsistent with upgradient results. The conductivi gradient well CMBH4 steadily
decreased (from 823 to 110.9 pS/em) over the pmoni eriod recording conductivities that

were moderately lower than downgradient resul
September and December 2001 monitoring ro
CMBH3 generally fluctuated over the monitori
results in the June and September 2001 monit

A review of trend charts reveals th
propériional to, and followed similar .§

monitoring period. The concentrat%
CMBHS3 than in other site monitop e

ackground well CMBH3 during the
e conductivity of groundwater in well
ut was slightly higher than downgradient

and chiloride concenfrations were generally
the electrical conductivities in. all wells over the
dium and chioride were consistently higher in weil

» General Water Quality %@ In general, concentrations of calcium, magnesium,
s

potassium, bicarbonate a

ulpligte were elevated downgradient of the site {wells CMBH1T and

CMBH2) relative to upgrddientigroundwater quality (well CMBH4). A review of trends revealed

arameters generally fluctuated in monitoring well CMBHZ2 over the

that concentrations e
monitoring period but werexonsistently higher in both downgradient wells (CMBH1 and CMBH2)
than in upgradieptwell CMBH4. Concentrations in downgradient well CMBH1 generally remained

steady over the‘ ing period, at levels higher than that noted in upgradient well CMBHA4.

Concentrati%&%@caicium downgradient of .the site were typically in the range of 30-45mg/L

(rang 7-47mg/L over the- reporting period).  Upgradient calcium concentrations were
consisten low Smg/L over the .reporting period, ‘suggesting an incréase in calcium

éntrations in the order of 20 times between upgradient é_n'd downgradient concentrations.
can result from naturally occurring geology (shells, ete), and is also found in wastes such

‘Gale
itding materials (concrete, gyprock, etc). It is understood that such refuse would only
O <@ \ rise a minor amount of the buried material.

oncentrations of bicarbonate (reported as calcium carbonate) mirrored the trends reported for
calcium (as expected). The increase in concentrations downgradient of the site were more
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_ pronounced. than for .calcium resdlts, with increases typically in the range of between 10 and 20° _
C fimes {(although an increase of approximately 50 times was noted during monitoring round 2)

upgradient well CMBH4.

Potassium and sulphate levels downgradient of the site were 6 to 15 times high%

Concentrations of magnesium were between 1.4 to 20 times highér in well C an in
upgradient well CMBH4.

These results indicate a nofable variance in groundwater quality be% gradient and
downgradient results. While these parameters are indicators of ground ty, they may be
influenced by the localised geclogy, the impact of the wetlands imgredi wngradient of the
site, or leaching from buried refuse. These results flag the ne ,.‘- e assessment of other
parameters analysed during this investigation to identify whet His variance is likely to be
naturally occurring, or a result of leaching from buried refuse., ’

+ [ron. The concentrations of iron generally fluctuated in a[@er the monitoring period with
concentrations in backgraund well CMBH3 consistently—high than in other monitoring wells,
including those downgradient of the landfill. Iron concs above the adopted guideline of 1
mg/L {ANZECC) were recorded in all wells during onifefing period. Given that groundwater
in well CMBH3 is unlikely to be impacted by the % {considering the estimated direction of
groundwater flow), it is unlikely the elevated | oneentrations are due to leachate impaction.
The iron concentrations in -downgradient well@1 and CMBH2 were generally comparable
with upgradient well CMBH4.

O

It should be noted that the guidelin velpf 1 mg/L has been derived from the ANZECC
guidelines for fresh water based toxiclty to aquatic organisms such as insects and the
hatchability rates of specified fish—O sly this is a stringent guideline to apply fo groundwater
conditions, and the relevance Of this\assessment should be to flag the need to closely monitor
local surface waters for in exmifén.

Iron is the fourth most - element in the earths crust and may be present in natural waiers
in varying quantiti ing upon the geology of the area and other chemical components
within the water (ANZ uidelines, 1992). As such the local geology may also be conftributing
to the recorded livels. The Australian Drinking water Guideline (NHMRC 1996) states that iron

a
e

condentrations 100 mg/l. have been recorded. in oxygen depleted groundwater.

+ Copper. %centration of copper in background well CMBH3 was above the adopted
guideling range of -0.002 —~ 0.005 mg/L (ANZECC) and generally elevated relative to other site
wel!s% monitoring period. ' The elevated copper concentrations recorded in well CMBH3
lated to the lower pH of groundwater at this location. Metals such as copper generally:
haveNnerdased mobility in acidic environments. In general, downgradient copper results were
comparable with, or lower than in upgradient well CMBH4.
O ON_ nese. The concentrations of manganese in downgradient wells CMBH1 and CMBH2 and
- background well CMBH3 were consistently marginally higher than in upgradient well CMBH4. The
' manganese results may indicate impaction of groundwater downgradient of the landfill, although

other heavy metals results do not indicate any significant issues.
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» Zinc. Concentrations of zinc in all wells generally fluctuated over the monitoring period ‘with
results above the adopted guideline range of 0.005 - 0.05 mg/L recorded in wells C 4
(downgradient) and CMBH3 (background). Zinc concentrations in downgradient well
peaked d'uring the June and September 2001 monitoring rounds, at levels higher than
well CMBH4. However, zinc concentrations in downgradient well CMBH2 were consist

- lowerthan or comparable to upgradient well CMBH4. It should also be noted t
zinc concentrations in all wells were significantly lower than the Dutch environ
limit of 0.80 mg/L, indicating the results recorded to date are unlikely to b

concern.

&

ient
her
orded

rvention
vironmental

/5 HE

» Ammonia. The ammonia (as N) concentrations in downgradient well @ were significantly
higher than in other site wells (including upgradient well CM i exception of the
December 2001 monitoring round. Negligible concentrations of ére recorded. in wells

ts may indicate leachate

wetlands (where organic matter would presumably be hi
should be noted that all ‘ammonia concentrations were bglg
- 1.81 mg/L (ANZECC). As such the resulis are not '03 ed fo be of envircnmental concern
{(with the [atest resulis from downgradient welisvheingsindilar to that upgradient of the site),
however further monitoring is recommended to v% and establish frends.

adopted guideline range of 0.86

« Nitrate. Elevated concentrations of nitrate (r upgradient groundwater) were recorded in
downgradient well CMBH2 during the March.an 2001 monitoring rounds and well CMBH1 in
the December 2001 .monitoring round. ((heNQgcember 2001 result in CMBH1 and all results

~ recorded in CMBH2 were above the adopt
recorded nitrate concentration over
CMBHZ (1.19 mg/L). Only minor o etectable nitrate éo'ncentrations_ were recorded in wells
' CMBH3 and CMBH4. These r ntify an increase in nitrate loading downgradient of the siie

(although trends do sugge% ions are decreasing at the downgradient locations).
e

+ Total Organic Carbon, eral, only minor concentrations of TOC were recorded in all
monitoring wells oved t onitdring period. The highest TOC result was recorded in upgradient
2001

well CMBH4 in Dece (11 mglL).
« Other Parame Only minor or undetectable concentrations of arsenic, cadmium, lead and

QC/QP pestici e recorded in both upgradient and downgradient monitoring wells over the

monitoring%%

" A review Of fesults jdentifies a notable variance in groundwater quality downgradient of the landfill as
adient groundwater. The influence of the wetlands is not known, as this would have
rowddwater monitoring within the wetlands at a location outside the zone of influence of the
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Dissolved solids {especially calcium, magnesium, potassium, bicarbonate and sulphate) and ammonia
concentrations were generally elevated in downgradient wells CMBH1 and CMBHZ2 relati
upgradient well CMBH4. Concentrations of calcium, magnesium, potassium, bicarbonat

sulphate in downgradient wells were marginally higher in the February and December 2001 Qring
rounds (compared to June and September 2001} indicating the concentrations of these pe ers
may be inﬂuenced_by seasonal factors such as rainfall, With the exception of marig gavy
metals concentrations in downgradient groundwater were generally comparable@ gradieht
resuits.

The results may indicate the existence of a minor contaminant plume exten
site. " As there were no distinct bodies of water observed adjacent fo the site
Wetlands), it was not possible to conduct surface watér sampling to dst
potential leachate plume on the adjacent wetlands.

9.2 LANDFILL GRS GENERATION AND MIGRATION ISSUES

Two rounds of landfill gas monitoring were undertaken at the s@h and September 2001). The

results from the landfill gas investigation indicated the follo
Q

» Subsurface Soil Atmospheric Monitoring. O concentrations of methane gas between
0.1 and 0.3% (by volume) were detected in all s onitoring wells at the site. As such, the
results were below the adopted environment es (5% CH4 by volume) but indicate that
landfill gas may be migrating from the landfill si inor concentrations.

e Surface Gas Emissions. Negligible s ethane gas concentrations were recorded over the
landfill cap (ranging between 0 an m). The vegetation.above the cap was healthy in
comparison to off-site vegetation. K%?: tion dieback, a typical indicator of elevated methane
concentrations, was noted durin visids,

'« Site Structures Monitori M & monitoring was undertaken within the following structures

at the site, in which the @ ists for accumulation of methane (refer Figure A3, Attachment
A1) : '

- Culvert(C1)

- Toi!etbuild '
- Transfg%x (82)

Only %ncentrations of methane wére detected in these structures (between 0.2 and 0.3 %

e)ir’'the March 2001 round. As such all results were below the adopted guideline of 25%
' [owér explosive limit for methane (LEL = 5% ie, guideline limit = 1.25% methane by
No methane was recorded in any site structures in the September 2001 monitoring
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‘5.3  CAPPING LAYER ASSESSMENT

Cap;:-:ing Material Contaminant Status . @

Three samiplés (CMBH17 —~ CMBH19) of capping material were collected during investiga ing
-and submitted for laboratory .analysis for heavy metals, organophosphorous and lorine
(OC/OP) pesticides, fotal petroleum hydrocarbons (TPH) and total phenols. Result capping
material analysis are presented in Table A3, Attachment A3 while official taborator@'nentaﬁon is
n

contained in Appendix A. Sample locations are indicated on Figure A2, Attac / A review of
the capping material analytical taboratory results is provided below: Q

¢ Zinc. A zinc concentration of 220 mg/kg was recorded in samplg
above the adopted environmental investigation threshold of 200
the health based investigation threshold criteria of 14,000 mg/kg.

WBHIBZAvhich is marginally
s result is well- below

»  Other Parameters. Only minor concentrations of heavy were detected in soil samples
collected from the capping. All heavy metals results, with xception of the above mentioned
zinc concentration, were velow the adopted environm@: tigation thresholds. No OC/OP

-pesticides, TPH compounds of phenols were detegied mples.

Capping Thickness and Permeabiiity

Observations by Egis personnel during investiliing program indicate the capping layer
ichNe

consists of a clayey sand/sandy clay materia red-brown in colour.” Resuits of the capping
material assessment are dis¢ussed below:

+  Capping Thickness. A review of ha(eholeJogs for investigative bareholes across the landfill cap
indicated.that the capping materja ed approximately 0.4 to 1.0 m below ground level. The
chserved thicknesses indicate & capping over some areas of the landfill is marginaily less
than the EPA guideline of . '

+ Compaction Testing. density and moisture content testing was undertaken at two
locations (T1 and Figure A2, Attachment A1) over the landfill cap in the field by
Earthtech Labora_to&gnicians. At location T1, testing indicated the field dry density of the
capping material was marginally higher than the estimated maximum dry density for the material

_resulting in'a sity ratio marginally over 100%. Testing at location T2 indicated a dry
: \r.d,- %. A dry density ratio of 95% is generally considered to be sufficient to

density raticgo
.minimisem of stormwater to refuse. The results indicate that the. level of compaction-of
thec ing layer varies across the site and.is likely to be insufficient at some locations.

ry Permeability. The results of field density and moisture content tests also ailowed
ermination of the laboratory permeability of one of the capping material samples (T1). The
Beratory permeability testi'ng results indicated the capping material had a potential coefficient of
bility of 6.0 x 107" -m/s (ie, remoulded in the laboratory). The result complied with the
pieal guideline of a maximum of 1 x 107 m/s.
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6. RAPID HAZARD ASSESSMENT

.assessment. The assessment targeted potential. environmental and human health hazards.th
“may pose, considering groundwater, surface water, soil, air emissions, site configurati xisting

&

&

Historical information and information obtained during the site investigations of the Coochi
Island former landfill site formed the basis of information used.to undertake the rapd

site management implementations.

The assessment fook into account the potential for former landfilling operatio%@ite to cause
both environmental and human health hazards (potential hazard rating), and refined the analysis
to incorporate known site data with respect to monitoring results and @ite specific data,
providing the known hazard rating. To evaluate the 'known hazard'/£ of the identified receptor
environments were sampled, analysed in a NATA accredited lab ry and compared against
recognised environmental criteria,

-Based on this methodology, a potential hazard .rating of ‘I@cﬁ a maximum of 100} was
e

calculated, which equates to’a Class 3 rating (indicatin is moderate priority for further
investigation).

<

The subsequent refined assessment, taking into a
investigation, yielded a known hazard rating of 2. maximum of 100) which equates to a
Class N rating (indicating that there is no priority r investigation). This result represents the
known hazard for the site and is based on-cur site conditions (ie, with respect to current
tmanagement),

mwn site specific information from this

" The primary reason for the site yielding #Hlo zard score Is due to the low levels-of contaminants in

downgradient groundwater (despite th t.that there was an observed variance in groundwater
quality between upgradient and do en samples) and the lack of surface water bodies adjacent

to the site. %
- In general, sufficient inform was/available to adequately assess the ‘environmental and human

- health hazards associa‘ﬁd%he oochiemudlo Island former jandfill,
In summary, the findings of tfedapid hazard assessment ideniified the following:

e Potential hazav. ~18.7 (Class 3),
e Known haz%g 2.8 (Class N)

The resultg%apid' hazard assessment suggest the site currently représents negligible concern for

env and human health. Howevér, the poten’tial hazard rating indicates a moderate risk of

enviro tal’or human health issues associated with former landiill, arising-in the future. The rapid
ssment procedure and results summary are provided in Appendix B.
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7. CONCLUSIONS

"of the DCILGP Landfill Remediation Assessment Program (LRAP). The objective of th as
defined in the GENERAL section of this report, was to: ’ ‘

This environmental assessment of the Coochiemudio Island former landfill site was undeﬁake; a

“brovide an understanding of the current environmental status of the form '
- site with regards to the associated environmental impacts fo both natural a uman
environments”, \ '

In order to achieve this objective, an assessment of groundwater qualit a@ill gas monitoring
nas been undertaken, and assessed with respect to site specific his in ation and potential
risk associated with susceptible natural and human receptors. Itis n surface water bodies
were observed in close proximity to the site and as such, monitoring rface water quality and
sediment contamination was not undertaken. The following proviges a summary of the findings of this
assessment. '

Summary
Q

The assessment underiaken at the Coochiemudio Is er landfill site over the period between
Jahuary 2001 to December 2001 has not identified a nt significant environmental impact as a

result of former landfilling practices.
C" The most notable impact is that on ground uality, with sampling results for downgradient
monitoring wells identifying potential minor impaction (although the influence of the wetlands
immediately downgradient of the site could nelke quantified during this study. Current concentrations
&e

do not suggest the need for any immedi medial actions at this point in. time.

It is considered that, based onsthé o mid term trends in contaminant concentrations (water
quélity, gas, efc), the site is suit  foris current usage as a sporting facility, with minimal risk to site
users as a resuit of the former, practices. ‘

It is difficult fo assess i ton local environmental receptors of any potential groundwater
contamination immediately gradient of the site. The closest downgradient receptor is Melaleuca
Wetlands immediate jacent to the site however no.surface water was observed at this location
during site visits. @ :

General

The Cpoci%% IsTand former landfill site was operated for a period of 22 years between 1972 and
199 isgstimated the site may have received up to 5,000 m® of waste during this period. On
comple of fandfilling operations, the site was fevelled and a 300 — 500 mm thick permeable soil

(;»1 across the site. The site is currently. used as a waste fransfer station and public

paland sporting facilities.

O °
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Groundwater

O The most notable impact resulting from the former landfiling practice Is associated with groun e
quality. Resuits of monitering suggest that there may have been minor contamination of gregindw
downgradient of the site. :

Dissolved solids (especially calcium, magnesium, potassium, bicarbonate and sulphate
concentrations were generally elevated in downgradient wells CMBH1 and
upgradient well CMBH4. Concenfrations of calcium, magnesium, potaségi
suiphate in downgradient wells were marginally higher in the February and De
rounds (compared to June and September 200'1) indicating the concentrat
may be influenced by seasonal factors such as rainfall. With the e fon

of fanganese, heavy

metals concentrations in- downgradient groundwater were gener. ble with upgradient
resuits. -

The results may indicate the existence of a minor contamiinant extending downgradient of the
site. As there were no distinct bodies of water observed adjac o the site (including the Melaleuca
Wetlands), it was not possible to conduct surface water ingMo determine the impact of any

potential leachate plume on the adjacent wetlands. 4

While contaminant concentrations downgradient of tl%%’.%a not considered to he a major concern,

they are (in many instances) notably higher than ed upgradient of the landfill site. Based

N on the relatively minor level of contamination @9 in groundwater, it is considered that the

O potential minor impact on downgradient groun r ddes not warrant any immediate remedial action
at this stage.

Landfill Capping &

Observations during the investigati‘"l g program indicated that the capping layer consists of a
clayey sand/sandy clay materigh/ A xaview of borehole logs across the landfill cap indicated that the

maierial extends approximately O. 1.0 m below ground level. The observed thicknesses indicate
that the capping over some @the landfill is marginally less than the EPA guideline of 0.5 m.
Three samples of cappi erial were submitted for laboratory analysis for ﬁeavy metals,
organophosphorous and organochiorine (OC/OP) pesticides, total petroleum hydrocarbons (TPH) and
total phenols. Re entifted a izinc concentration of 220 mg/kg in sample CMBH18 which is
marginally abowerth ted environmental investigation threshold of 200 mg/kg. This result is well
befow the healt g investigation threshold criteria of 14,000.mg/kg. Only minor concentrations of

heavy metals were detected in soil samples collected from the capping. All heavy metals results, with
the excep he above mentioned zinc concentration, were below the adopted environmental

inve@resholds. No OC/OP pesticides, TPH compounds or phenols were detected in the
samfle '

O AN
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Field dénsity and moisture content testing was undertaken at two locations. Dry density ratios of
marginally over 100% and 84.5% were recorded at these locations. A dry density ratio of 9
generally considered to be sufficient to minimise infiltration of stormwater to refuse. The r@
indicate that the level of compaction of the ca;ﬁping layer varies across the site and is |i be
insufficient at some locations.

Laboratory.permeability testing results indicated the capping material had a poten 'ent of

permeability of 6.0 x 107 m/s (ie, remoulded in the laboratory). The result complie

d/4ithy the typical
guideline of a maximum of 1 x 107 m/s.

Landfill Gas o - @

Monitoring was undertaken to assess the presence of landfill gas in sphere from wells at
the site boundary, within site structures {gas accumulation), and ab he site capping (io detect
migration of landfill gas). During the two rounds of monitoring undertaken over the reporting period:

s Minor concentrations of methane (significantly below guideii igger levels) wera noted in the soil
aimosphere during both rounds of monitoring, @ '

s Minor concentrations of methane (significantly belov? % e trigger levels) were detected within
a

on site structures, indicating that methane is cur mulating within the on site structures
assessed at levels which are not considered to afsfy/health concern.

s Negligible methane concentrations (maximumsof pm) were detected immediately above the
nominal capping layer.

While this monitoring does not provide a%in tion on methane generation rates, they indicate that

migration of landfill gas from the site is imal, and currently not an environmental or ‘human health
concern. This is confirmed throug bsence of any vegetation dieback; a typical indicator of
methane release from a site. ({td however, that gas is migrating from the landfill {albeit at
extremely low concentrations), such the possibility of accumulation within site structures, etc
must be considered during re work undertaken at the site. Routine monitoring would be
considered prudent as anaxf establishing long term frends and identifying any potential risk.

Rapid Hazard Assessment

Based on this me‘!’y, a potential hazard rating of 18.7 (out of a maximum of 100) was
calculated, Wh%’:l es to a Class 3 raling (indicating there is moderate priority for further

investigatio%n% :

jehirefined aésessment, taking into account known site specific information from this
' ion,yrelded a known hazard rating of 2.8 (out of @ maximum of 100} which equates to a
(indicating that there is no priority for furttier investigation). This result represents the
rd for the sife and is based on current site conditions (ie, with respect to current

1),
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-The primary reason for the site yielding a.low hazard score is due to the low levels of significant

G contaminants in downgradient groundwater (despite the fact that there was an observed varia
groundwater quality between upgradient and downgradient samples} and the absence of s
water bodies adjacent to the site.

In general suffic‘ient information was available to adeqdate]y assess the existing envi | and
human health hazards associated with the Coochiemudlo Island former landfitl.
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‘8.  RECOMMENDATIONS

Coochiemudlo Island landfill identified during the LRAP assessment, it is consider no
immediate remedial actions are required at this stage.

As there are no current significant risks to surrounding environments as a result of tgi Q

in order to allow an assessment of short to mid term seasonal trends to be und Given that
leachate impaction of groundwater downgradient of the site is possible an accumuiation
within site structures has been detected (at very low concentrations), the foll ommendation.is
provided:

R1 Continued monitoring of groundwater quality and landfill gas ons for a period of two
years (biannual monitoring) o allow verification of the results cb d during this investigation

while establishing seasonal and iong-term trends in contamigant concenfrations.

It should be noted this environmental monitoring investigation was conducted ove@ g period
e

tation, but one that Council may
ise the likelihood of any future risk

(Note - This is not considered fo be an essential imple
consider fo confirm the findings of this report and/y
[environmental and/or health] associated with fie.sits

It is considered that the current site use (transfer stat sporting fieids) is suitable for the site and
that there is minimal risk to onsite users resulfing f; rmer landfill. If Council plan to change the

O current use of the site, a site management plan Id be prepared to ensure that appropriate
decisions are made in regard to minimising 1 otential risks associated with future activities
conducted on the site.

O
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Redland Shire Council

Lancifilf Remediation Assessment Program (4 sites)
Section A - Coochiemudlo Island Former Landfill
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ATTACHMENT A2

INVESTIGATIVE DRILLING AND MONITORING WELL BORELOGS

VQ1211/vQ1211-0002-0-0+
DN - VQ1211-TR-DOOT
Rev(Q
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EGIS CONbwi [ING - ENVIRONMENTAL

EGIS CONSULTING - ENVIRONMENTAL

BOREHOLE LOG REPORT Page 1 of 4 BOREHOLE LOG REPORT Page 1 of 1
Cllent Rediand Shire Council . : Cllesit Redland Shlre Council
Praject LRAP. - Site Investigation Borehole No CMBHA1 Project LRAP - Site Investigation Borehole No CMBH§/>
Location  Coochiemudlo Island Job Number vaia11 Locatlon  Cocchlemudlo Island Job Number- vaizi A
Borehole Location . Beorehole Locatlon \0&\/
Logged by LF GPS Coord Drilt Rig Edson 3000 Logged by LF GPS Coord Drl_[l Rig , {
Date 31/0172001 . . ‘Driller MG Date toio2001 Driller. G
RL Casing - ) . Contractor - Geoprobs Drilling Fluid: NONE RLCasing - Contractor  Geoprobe Dnlllng Fi
- P3BF = 2 ' Test . e - % A Test
HOZE] E || EE Materlal Descsiption Sample ID Test| b tesfFreld HEET £E Material o | Sample 0 Reseilts/Field
g gl = | Z P h g £ 3 g I T t Depth (m)
ey 5= ag . Depth (m) Records ol A= ng st Lep .( Records
0O Ar 0.0 {Clayey sand (SC), medium grained, orange, molst 0.0 Air 0.0 {Clayey sand (SC), madium w h“’\./
03 Clayey sand (SC), well graded, black, moist 03 |Clayey sw) ﬁz a\/\‘mlst j
05 0.5 }Sandy dlay (CH), high ﬁ!a‘sﬁcity. eoarse sand, wel graded, meist 0.5 0.5 |Sandy clay (I gh praslitiy, coarse sand, wall gradad, maist
grey . orey !
1.0 10 <>
1.5 f § f
1.8 Groundwaler encountered % _/\/ : Groundwater encountered”
20 k . é-ﬂ
1
25 " Q 25
3.0 30 |Sandy clay (CH), high plaslicity, rsd wet v 3.0 3.0 fSandy clay (CH), high plasticity, red, wet
a5 ’ @ 35
40 ’(\Q\ & 4.0
%}bnﬁuow TERMINATED 45 45 |ROREHOLE TERMINATED
> - -
~ .
Sample was laboratory anatysed 1 Sample was labaratory anatysed
Maonitoring Well B!ank-caslng Monitc;ring Well [ [Blank casing
Construction Seéreened interval Gonstruction i=——=] Screened Interval
Legend Gradeid send backfil Legend | |Graded sand hackfil
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EGIS CONSULTING - ENVIRONMENTAL

@

EGIS CONSULTING - ENVIRONMENTAL

@,

BOREHOLE LOG REPORT Page 1 of 1 BOREHOLEL.OG REPORT Page 1 of 1
Client Redland Shire Council . Client Redland Shire Council .
Project LRAP - Site Investigation Borehole No CMEH3 |Project LRAP - Site Investigation - Borehele No 4
Location  Coochiemudio Istand Job Number Va1211 Location  Coochiemudioisland - Job Number _— 1211
Borehole Location ] Borehole Location )
Logged by LF GPS Coord Drill Rig Edson 3000 Logged by LF GPS Coord Drill Edson 3000
Date 31/01/2001 _ Brltler MG Date 31/01/2001 Drl MG -
RL Casing - Coniractor - Geoprobe Drilling Fluid -NONE |RL Casing - Contractor  Geoprohe -~ W{b NONE
=l 23l = . 8 - Test = v Test -
Bl 25| T Jw | B Materfal Description S“’I‘J‘Plii"z ] Resuliseletd 2 Matugh D on T::’;g'ji:?m Results/Field
at 53 ag ' . epth im -Records’ a . ¢ Records
0.0 SF B 0.0 [Sandy clay (CL), low plasticity, slightly moist, dark brown, 0.0 Clayey sand (§C), t'( Io ﬁ\bsalned well graded, red, moisl
R N\
- - : - . Clageysand {(5C), médlb::ﬁ@fned well graded brown, dry
10 1.0 |Sandy clay (CL), medium plasticily, molst, orange 1.0 :
20 ‘ 2.0 |Sandy clay/clayey sand {GL/SC), coarse grained, low plasticity, 200 OCK - sandsione layers approximately 0.2 to 0.3 m thick located .
. Jcrumbly, molst, red/white motlled een clayoy sand (SC), red, fine to colrse, slightly moist
, 2.8 |Clayey sand (SC), cousse grained, well graded, moist, red :
3.0 3.0
401 - 40
o N @
\ >
8.0 6.0 |Clayey sand (SC), course grained, well graded, moist 1o wel § B.0
4 .
7.0 7.0 | Groundwater encountered p Q P 7.0 Clayey sand (SC), course .grained, {rey, well graded, moist.
8.0 8.0
9.0 9.0 Groundwater encountered
100 . 10.0
105 |ROCK - refusal ’
10.5 |BOREHOLE TERM NA‘I’ED
10 11.0
120 12.0
12,0 |BOREHOLE TERMINATED
>
RN

an
ank casing
Construction Screened interval.
Legend Graded sand backfill

Monitoring Well
Construction
ngend

- Graded sand backfill

Page 55 of 76




(D

O

[EGIS comsuumg>~ ENVIRONMENTAL

EGIS CONSULTING - ENVIRONMENTAL

BOREHOLE LOG REPORT Page 1 of 1 BOREHOLE LOG REPORT , Page 1 of 1}
Client Rediand Shire Councit . Client Redland Shire Council . . ’
Project LRAP - Site Investigation Barehole No BH1 Project LRAP - Site Investigation Borehole No H
J 9 /
Locatlon = Coochiemudlo Island Job Number V1211 |Location  Coochiemudio Istand Joh Number 121@
Borehole Location |Borehole Location
Logged by LF GPS Coord Drill Rig J100 Logged by LF GF$§ Coord Drili Ri J‘IOD
Date 31/01/2001 - Driller RT Date 3110172001 DnIler
RLCasing - Contractor EARTHTECH Drilling Fluid MONE RL Casing - Contractor EARTHTECH |d NONE
=l #8] _ v . Test wgf _ o v . Test
5 %_E. £ g SWE é E" Material Description Sail';P[t:r:D Test Results/Fleld .;:- & -.E g SWL ﬁ ? Mater SamPle':D ResultsfEieid
o &2 ag| _ epth (m) Records o] 63 55 Test Depth )l gocords |
00| -sF 0.0 |FILL - Clayey sand (SC), brown, fine lo medium gralned, moist oo] sF 0.0 INATURAL - Clayey sary wﬁg\;nge mottted, moist
0.5 osf Q/
0.8 [REFUSE - plaslic/glass L~ 0\ EORBorehols terminated
: b
10 a4 < C> 3
1.2 JECH - Borehole terminated ) 9% A=
1.5 /\ @;
2.0] . 20
! 6\
QRN

/x
Nofes: N
H ﬂ;{m ple aba) an

Noles
i ﬁrq Semple was laboratory anaiysed
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EGIS CONSULTIN-~ ENVIRONMENTAL ~  JEGIS CONSULTING - ENVIRONMENTAL )
BOREHOLE LOG REPORT ) Page 1 of 1 BOREHOLE LOG REPORT . Page 1 of 1
Cllent Redland Shire Councii . . Cllent Redland Shire Courteil .
Project LRAP - Site Investigation Borehole No BH3 | - (|Project LRAP - Site Investigation Borehole No
Location  Coochlemudio Island . Job Number vQi1211 | Location  Coochiemudlo Isfand - Joh Numher 1,41
Borghole Location o s Borehole Location
Logged by LP GPS Coord 56 6328 62 Drill Rig J100 Leggedby LF - GPS Coord 56 5323 47 Drill ng
Date 31/01/2001% J 6950276 Driller RT Date 310112001 J 69503 03 Dnl[e RT
R L Casing - . Contractor  EARTHTECH Drllling Fluld NONE R L Casing - ) Contractor EARTHTECH . NONE
s] 22t _ g ' ’ ' Test woel @ Test
el ££ T Im £ £l Material Deseription Sample 10 Tesll o rereld B £2] 3 lw | £ 5 MateY3h Des. u Sample 1D 1 poclisfrield
8l 5% 28 . ) ‘ Depth (m} Records a) TE ¥ A6 TestDepth )] "o o
00] sF 0.0 [NATURAL - Clayey sand (SC), red, fine to medium greinéd, molst oof sF 0.0 [FILL - Clayey sand {SC \%gameﬁ’ redfbrawn, maist
0.5 . ' ’ 05 05 [REFUSE - jla ln.'carpet
. 7__\\ \l\ E%Borehole terminated
1.0 1.0 |EOH - Borehale terminated . 1.0 < \/> P .
% =
15 /\ % 5\'\&9
2.0 ’ k 2.0
g> Q>
! /<:\\
A\ A

Sample was laboratory analysed
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EGIS CONSULTINw - ENVIRONMENTAL

EGIS CONSULTING - ENVIRONMENTAL

BOREHOLE LOG REPOF{T Page 1 of 1 BOREHOLE LOG REPORT Page 1 of 1
Client Redland Shire Councl_l Client Redland Shire Councit )
Project LRAP - Site Investigation Borehole No BHE Project LRAF - Site Investigation Borehole No
Location  Cooghiemudio Island Job Number va1211 Location  Coochlemudlo island Job Number 21)1’)
Borehole Location . L : Borehole Location
Logged by LF GPS Coord 56 b5 328 58 Drill Rig J100 Logged by LF GPS Coord 56532819 Drill Rig J1DD
Date 31i04/2004 J 68 503 14 Drifler RT Date 31/01/2001 J 69 503 02 Drille RT
R LCasing - Confracfor  EARTHTECH " Drilling Fluid NONE R L Casing - Contractor  EARTHTECH NONE

=] o B . Test "=l wEl ® Test

B % % g fsw | B E Material Description sf‘;Pte":D Tt pesultsfField g = '."": .g SWL “E Eﬂ Mate; u - S:r;ple“l'D Results/Fleld

Q] s= 75 epth (m) Records o]l a=x @ est Depth (M} pecards

00| SF 0.0 |FILL - Clayey sand (SC), red/brown, fine to madium grained, moist 00] SF 0.0 NATURAL - Clayey san n, fing, slightly moist

05 0.5

| Q\
10 1.0 JREFUSE m <> /\ 3
K - plastic, leose 1.04 \
: aslN
1.2 |EQH - Borehule terminated ] {,\Q \ ~— 1.2 |EOH- Borehole tarminated
15 /\ %%& ‘
20 x 2.0

A N

O\

L
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GODHE  Sampte was laboratory analysed

S
EGIS CONSULTING - ENVIRONMENTAL EGIS CONSULTING - ENVIRONMENTAL
BOREHOLE LOG REPORT Page 1 of 1 BOREHOLE LOG REPORT Page 1 of 1
Client Redland Shire Couneil Client Redland Shire Council )
Project LRAP - Slte Investigation Borehole No BH7Y Project LRAP - Site Investigation Borehole No
. |Location _ Coochlemudlo Island ’ Job Number V1211 Location  Coochiemudlo I1sTand Job Number _—~ 21)

Borahole Location . . Borehole Lacation . .
Logged by LF GPS Coord 56 6328 23 Dbritl Rig J100 Logged by LF GPSCoord 56532819 Drlll Rig J100
Date 310172001 . J 69 503 12 Driller RT Date 340172001 J 6960318 Drillar RT
RLCasing - Contractor ~ EARTHTECH Drilling Fluid NONE RL Casing - ) Contractor EARTHTECH Pelilin d NONE

= way A ’ Test wal o . \/, Tesl

il 52 3w g8 Material Description s“'[',"’]““:” Test] pesulis/Field g £ £ g fwm £ F MatedaNDes IV N4 Sa”‘”‘“;" ResultsfField

a4l 58 @5 ) epth (m) " Records al 58 A 2 . Test Depth (m} Records

anf SF 0.0 [FiLL - Sand (SC}, brown, fine grained, dry, dense oo| sF 0.0 [FILL - sand, brown,fine g ﬁ ) .\%se .

0.5 . 0.5 .

- 0.6 [NATURAL - Sandy clay {CL), red, medium plasticily, moist o y {GH), redig Mgh piasticily, moist
- <
1.0 1.0 Q5 B p
) [AWZN “ .
1.2 |EOH - Borehole terminated & \ ~~—{ 1.2 JECH - Borehole terminated
20 20
Q 6\\
Notes; A4 Notes:
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EGIS CONSULTING - ENVIRONMENTAL EGIS CONSULTING - ENVIRONNENTAL
BOREHOLE LOG REPORT Page 1 of 1 BOREHOLE LOG REPORT Page 1 of 1
Client Rediand Shire Council . Client Redland Shire Council )
Project LRAP - Site Investigation . Borehole No BHY Project I.RAP - Site Investigation - Borehole No
Location  Coochliemudlo Istand ) Job Number vQ1214 Location  Coochiemudio Island ‘ Job Number 211)
Barehole Location . Borehole Location .
Logged by LF GPS Coord 56 5 328 58 Prill Rig J100 Logged by LF GPS Goord 56 532917 Drilt Rig Ji0o
Date 31/0172004 J 69 603 13 Driller RT Date 31012001 . J &9 803 13 Driller RT_
RL Casing - - Contractor EARTHTECH Drilling Fluid . NONE R L Casing - Confractor  EARTHTECH 1 d NONE .
) N\ P
=l ¥3| = l s o b . Test - = PR I o 4 ’ Test
Fy Ez| 3 fwm | E g Material Description sagg”;‘:l:'?n;r}“' Results/Fleld Bl 25 T [wm ﬁﬁ%a Male 5@\/ T ;;’Es:fu:?m) * Results/Fietd
a z “ : j _ Records al &= » X . d Records

00]. sF 0.0 - [Clayay sand (SC), redfrawn, fine to mediun grained, moist 00| sF 0.0 [FILL - Clayey sand (SC) pfowy é@ed‘mm grained, moist -

' 4 . ) . 0.4 |REFUSE cizshigiaes

2.5 . 0.5

0.8 |REFUSE - plastic with pleces of glass 7 7_-\\ ‘K\W EO‘H\)Bnrehotu terminated - refusal
b
10 50 < \/> \p
. N \/
185 5 |EOH - Barshole terminated , /\ @
2.0 . 20
g> Q>
_!jales: Notes:
@g_;[!gjﬁ [QL -DZ?}E Sample was laboratory analysed
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EGIS CONSULTINw - ENVIRONMENTAL

EGIS CONSULTING - ENVIRONMENTAL

Noles:
:9:@:—0:1"[1‘; mpla tabo I

[GO:AHF  Sample was laboratory analysed

|IBOREHOLE LOG REPORT . Page 1 of 1 BOREHOLE LLOG REPORT Page 1 of 1

Client Redland Shire Gouncil . . ] Client Redland Shire Council
Project LRAR - Site Investigation Borehole No BH11 Profect LRAP - Site-Investigation Barshole No 6’?
Location  Goochiemudlo Island: Job Number val211 Location  Coochiemudlo Island Job Number 2 2;1
Borehole Location . Berehole Location .
Logged by LF . GPS Coord- - B6 5 329 26 Cirlll Rig J100 Logged by LF GPS Coord 56532253 Drill Ril J‘IGO
Date 31/01/2001 J 69'503 40 Driller . RT Date - 31/0112001 J 69.502 67 Driller RT
RLCasing - Contractor ~ EARTHTECH Drilting Fluid NONE R [ Casing - Contractor ~ EARTHTECH NONE.

£ %"E = & ) ) Test 3l - = & Test

[ .T_:. % g SWL E H Malerial Description Sar;ph:f:l? Test Results/Field ";i Ef '.:'E 'g SWL § %ﬁ Dgr. u T Sar‘r;ple’:D Results/Field

Bl az 55 epth (m) Recards ol 6= 5 est Depth (ml g cords ‘

00| SF 0.0 |FILL - Clayey sand (SC}, brown, fing ta medium grairied, moist, i60ss, 0ol SsF . 0.0 JFILL - Clayey sand (SC N ngrained molst

avldance bf bumt tree'waste
0.5 0.5 @
2 OH Borehd(2tarminated - refusal
/‘\
1.0 1.0 C </\>
\&
D
1.5] /\%9 :9
20 2.0 JEOH - Barahole termnnated ‘\> 2.0
1 Q
) ,x\< k
Notes:
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EGIS CONSUL Tihw'- ENVIRONMENTAL O EGIS CONSULTING - ENVIRONMENTAL O

BOREHOLE L.LOG REPORT.. Page 1 of 1 BOREHOLE LOG REPORT Page 1 of 1
Client Redland Shire Councll : Client Redland Shire Gounch
Project LRAP - Site Investigation Borehole No BH13 Project LRAP - Site Investigation ‘Borehole No
Location  Coochiemudlo Island ! Job Number vai2id Location  Coochiemud!lo island Job Number Z‘H
fBorahul_e Location ] ' Borehote Location ] . \/
Logged by LF GPS Coord .56 6 329 03 Drlll Rlg J100 ] Loggedby LF GPS Cobrd 56 5328 82 Drill Rig J 0
Date 3110172001 ) J 69 602 63 Driller RT . Date 310472001 ' J 69 502 68 Dn[le RT
R LCasing - : _Contractor  EARTHTECH Driiling Fluid. NONE RL Casing- - . .Contractor  EARTHTECH gan NONE

=] w=| _ o ¥ ’ Test gl o Test

7 =2 2 |wm}: 2 Material Description Sample 1D Test| | 0 orrield ';, E2 3 lwm | £F MateqM Des ,Q u Sample 1D | oo utisfField .

5 5 § & 6 Dﬁplh {m Reéords o 5 E g & 6 Test DEP“‘ tm) Records

00} SF 0 NATURAL - Sandy cfay (CL), rad/orange, medium plasticity, moist 1 . oof sk 0.0 [FILL - Clayey sand {SC; mM grained, maist

o : . 05

L \@\x\’ R\S@SE- glass/plasticiwire
1.0 - 1.0 {EOH - Borehole terminated 1.0 < </-\>
. \&
) h
15 f&}?
%> N = 7 16 |EOH - Borehole terminated
2.0 % 26
& O
(N

M  Sample was faboratary analysed

)
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EGIS CONSULTING - ENVIRONMENTAL EGIS CONSULTING - ENVIRONMENTAL

BOREHOLE LOG REPORT- . Page1ofi BOREHOLE LOG REPORT - o : Page 1 of 14
Client Redland Shire Council Client Redland Shire Council
. |Project LRAP - Site Investigation ' Borehole No BH18 4Froject LRAP - Slte Investigation Borehole No / ¥
JLocation  Coochiemudlo Istand Job Nurnber vai211 Location  Geochiemudio Esland Job Number-  _—~ dizf)
Borehole Locatlon . - Borehole Location —
Logged by LF GPS Coord 66 5329 32 Drill Rig 100 Logged by LF GPS Coord 66 5329 34 Drill RI J100
Date 310112001 © Je9so227 -Driller RT- Date 3110112001 . * J 69 502 36 Dritle /T ‘
RL Casing.- - Contractor EARTHTECH Drilling Fluid NONE RLCasing - Contractor EARTHTECH - _Brillin id . NONE )
0o g JY ’ . “Fest wT v -, : Test
#3- =§ '.E E ISWL :L'.: %ﬂ Material Description Sample.ID Test Results/Field fﬁ} éE % 2 SVWL g ‘:iu Matexial Des! i \/ . Samplgll_) Resulfsmeld
o ax . G . - Depth {m) Records o a % = . . @G - Test Depth (m) Records
0.0 SF 0.0 JFiLL - Sandy clay (CL), redbrown, medium plasticily, moist a.0} SF 0.

¢ |FILL - Sandy clay (CL} h‘% medium plasticity

\ 1.0 MNATURAL - Sandy clay, (CL) red/grey motlied, medium plaslicity

)

" 1.0 1.0 |NATURAL - Sandy clay {CL}, red/grey mottled, madium plasticily 1.0 ,\

(AN .
& % 1.2 {EOH - Borehale terminated
3 .

1.5 . 1.5 }EOH - Borehols terminated

D

20 . " ) . 2.0

\

AN 3) . HNolas: ;
et
mpla yas labompdyy a [OETAM  Samplo was lahoratory enalysed
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EGIS CONSULTING< ENVIRONMENTAL . " |EGIS CONSULTING - ENVIRONMENTAL )
I BOREHOLE LOG REPORT : Page 1 of 1 BOREHOLE LLOG REPORT . ' : Page 1 of 1
i Client Redland Shire Gouncil .o Client Redland Shire Council ) . :
[Project LRAP - Site Investigation ! Borehole No BH17 Project LRAP - Site Investigation Borehole No
[Location  Coochlemudlo Island = . ' Job Number : VQi2id - Location  Coochiemudio Island : Job Number 21f7)
Borehole Location . . Borehole Location | . \/ :
Logged by LF GPS Goord 56 5328 82 Drill Rig . J100 Logged by LF GPS Coord 56 5328 35 Deill Rig J100
- [pate 310172001 J 6950269 Driller RT Date + 31/01/2001 J 6960276 Driller RT
| R L Casing - Contractor  EARTHTECH Drilling Fluid NONE ’ . R L Casing - Contractor - EARTHTECH Deriflig, d NONE
I : b0 l @ Test o o \—,
gl g2 = 5 % Sample 1D Test] . °%° | F2| = g & AN Test
2 S5 £ Pw BE Material Descripti Pe Results/Field 2l 2£| § low 5 Sample ID /Fi
I § g g g ate ription Depth (m) ;:mr dl: - g E % H L g 5 Mater) escxl Test Depth {m) R&R:cl:ﬂfd
o0} sF 0.0 |FILL - Clayey sand {SC), brown, fine to medium gralned, sfightly moist oo} SF 0.0 |NATURAL - Clayey san @: & gralned, stightly melst ’
2.6 ) ' .. 0.5
| — XQ\ EON DBorehole terminated
10 . . . 0 \'g <C P
1.2 [E0H .« Borehole terminated x \/
" . %}b
2.0 20
3
fa
QA N
fﬂeﬁ_ﬂq . Nates:
0.0:04m @Mftﬁ Sample was [aboralory analysed
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EGIS CONSULTING - ENVIRONMENTAL

Page 1 of 1

BOREHOLE LOG REPORT
Client Redland Shire Council . .
Profect LRAP - Site Investigation Borehole No BH19
Location Coochiemudlo Istand Job Number VQi1211
Borehole Location . .
Logged by LF GPS Coord 56 5328 01 Drill Rig Ratil
Date 34012001 J69 50312 Driller . RT
IR L Casing - - - Contractor EARTHTECH  Brilling Fluid - - NONE - A
5 _M B = & Test
el £5 3w EE Materfal Description sample 1D TSt Resyltstfie)
2l ox L wg . ] epth (m} @
00|l SF 0.0 [NATURAL - Clayey sand {SC), brown, fine, slightly maist

oA

N

0.5 <<( X
1.2 ]EOH - Borehole ferminated v @\/
15
D
2.0

7
z

Notes.
OU0Am  Sample was lahoratory analysed

O
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Redland Shire Councit
Landfill Remediation Assessment Program (4 sites)
Section A - Coochiemud!o Island Former Landfill
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LABORATORY RESULTS AND TREND CHARTS

o
§ ‘ : I;HI;GHM¥NTA3

VQ1211/VQ1211-0002-0-0+

ON ~ VQ1211-TR-D001
-RevQ ‘ ) Page 3 -
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Table A3

_ Soil Analyses Results
COOCHIEMUDLO ISLAND FORMER LANDFILL SITE

SAMPLE.RESULTS Environmental
ANALYTICAL PARAMETERS UNITS | LOR s/2/2001 Investigation Threshald .
(‘\. ‘ . | cweniz | cmeHis | cMBH1s tmofL)
/J HEAVY METALS Arsetiic (Totaly fy/kg 1 «f 2 1 20
Cademium (Total) mokg 1 1 4 | o« <1 3
Chromium (Tatal) _motkg | - 7 s | 17 15 50
Copper (Total) mgkg 1 1 12 § 60
Nicke| (Fotal} mghg | 1 2 & 2 80 )
Lead {Total) mglg | 1 4 26 18 ‘a0 (€
Zine {Total) moka | 1 12 TR &9 200 M
DRGANOCHLORINE |apna-BHC mgkg_| 0.0 <005 <005 <005 [~
PESTICIDES HCB mgikg | 005 .08 <0.05 <0.05 (/N
beta-BHC.&gamma-EHG mglkg 0.3 <0.1 <01 <0.1 « 7\" Ul .
delta-BHC . mgkg | 0.05 <0.05 <0,05 <005
Heptachlor | mokg | _0.05 <0.05 20.05 <0.08 NN
Aldtiny mofkg | 0.05 <005 <0.05 <005 | ([ [hzn  _ ta)
Heplaghlor epoxida -~ | moxg | oos <0,05 <0.05 w0s_ | \\V/ )]
Chiordzne - traris mgke | 005 <0.05 <0.05 b\~
Endesutian 4 makg | 0.8 <0.05 <0.05 s )L
Chlordapz - cis mghkg | 0,05 <0.03 <0.05 LV —
. Digldrn matkg |_ 0.0 <005 | . <005 <ops, 02 18]
DDE mgkg | 005 <0.05 <0.05 <005 0.2 (b
Endrin makg | 0.05 <0,05 <0.05 <0.05 |
Endosuttan 2 mgky | 0.05 <005 <005 /] 05
opo mgkg | 0.0 <0,05 m.ué( gy 0.2 {b)
Endrin aldehyde mgkg | 0.05 <0.05 <005 <005
Endasuifan sultate mgkg | 0.05 <005 | AN | N0
poT mgkg | 02 wz | ((<0aN\) _«n2 02 ®)
Endiin kslone mgkg | 0,05 <005 | \%ags JJ  <nos
] [Mathewycrior | mgkg | @2 0.2 LN <02
loreANGRHOSPHORLS [Dichioves mokg | o005 208> N\ wgps <0.05
PESTICIDES Demeton-Gmsthyl mgkg | 0.05 <& s 0,05
fMonoéraglophas makg 0.2 P <02 =0.2
Cimatheate mofg | 0.05 . <0, <0.08 =0.05
Dizzingn mgig | 005 | \DHAs W <pos <0.05
Chlorpyrifos-matiyl mghg | 005 1 ) 0,03 <D.05
O Parathion-mathyl” molkg 0 \<0.2 <0.2 <0.2
Malathion m A o5 _<0.05 <0.05
Fenthion mong L (063NN <0.05 " <0,05 <,08
Chigtpyrios mefkg NS | Y <005 <0.05 <D.05
Pamathion m PN <005 0.05 <0.05
Pirimphas-ethy! m 005 | <005 <005 . <005
Chiorfenvinghas E 5 «0.05 <0.0§ <0.05
Chlorfenvinghos 2 0.05 <0,05 <0.05 <0.05
Bromophos-ethy] mgid )| 005 <0.05 <005 <0.05
Fanamigho e/ | o005 <0.08 <0.05 <0.05
Prethiofes L mokg 0.05 <0.05 <0.08 <005
JEthion NNrog | oas <0.05 0,05 <0.05
Catbophenathion (/N rmgig | 0,05 <005 " <008 <0.05
‘ Azlaphos-metiyyl O | m 005 <0.05 <0.05 <0.05
ITOTAL PETROLEUM C; - Cy Fri mghg 2 i <2 <2
HYDROGARBONS Cro- Cru FracRA N, WV mghg | &0 <50 <50 <50
Cas- Cas Fraction "\ - mofkg | 100 <100 <100 <100
Cag- Cys Fraction mgkg 100 <i00 <100 <100
PHENOLS Tots Bheits. makg |1 <1 <1 <1
Guidelines vig)?. Lavels, | gatidn thresholds for contaminants in soils - Draft Guidelines fer the Assessment

26/02/2002 6:33 AM

anagement of Contaminated Land in Queenstand, Queensiand Department of Environment, May 1998

No g ine concentration @stablished
Not Analysed

18 Bold and shading Indicates exceedance of Environmenial Investigation Threshold

ample not filtered pricr to analysls

Combined fotal for Aldrin-& Dieldrin
Combined total for DOD, DOT, DDE

Solf Resulls Feb 01, COCCHIEMUDLO ISLAND
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Tahie A - Part]

Soil Afmosphere Gas Results from Monitoring Wells
at Coochiemudio Island Former Landfill (12/3/01)

i@

Well Methane (%) - | Hydrogen Sulphide (%) Oxygen (%) \V/{
' inside .| Adjacent Inside -Adjacent Inside Adjagent
CMBH1 0.2 0.2 0 0 21 )
- CMBH2 0.3 0.3 0 0 20.1 a1 -/
CMBH3 .03 . 0.3 0 0 186 (( RS,
“CVBHS 0.3 0.2 0 0 " 17.8 VTeIT

] N
Notes: - : O
Inside: Gas was measured from inside the well {1m below top of casing) - well cap %

" Adjacent: Gas was measured from adjacent from the ground adjacent to the well

Guideline limit = 5% methane by volume (ie 100% LEL) @
.Surface Gas Emission Monitoring Results '
. at Coochiemudlo Island Former Landfill {12/3/01)

Grid Methane Hydregen | Oxygen
Refarence {ppm) Sulphide {%) {%)
. 1 0 0 21.1 @
1 2 . 0 - 0 21.0
3 o Q 21.0
4 0 0 2110 @
5 0 0 21.2
6 0 0 2187
7 0 0. 21, “\:9
3 0 0 A W
10 .0 0 2107/
i 0 0 (20, -
12 0 0 /AS216
13 0 0 QL A
14 0 0 (7 RN 210
15 0 NN
16 50~ . 21.0
17 0 (0N 21.1
18 50 ~A\NQ /) - 21.0
19 0 T 21.0
20 0 N 21.0
21 8 7/, 0 - |. 210

‘ /AN
Gas R%&iﬂ Structures

at Coochiemudlo IslandFormer Landfill (12/3/01)

Structure : Methane Hydrogen Oxygen
o (@ % Sulphide {%) {%)
Culvert Ch'{  ~— 0.3 0 21.1
NToilet buildingd St 0.2 0 21.2
Transfer Station 52 0.2 0 21.1

VQ1211/Results/Gas results Mard1, Coochiemudio is
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o

Grid Methane Hydrogen Oxygen
Reference {ppm) Sulphide {%) (%)

1 0 0 . 21.0

2 0 0 21.0

3 0 . 0 20.9

4 0 0 21.00

5 0 0 20,8 , N

8 0 0 2190

7 50 0 240

8 0 0 I NS

9 0 0 70 )) |
O 10 0 0 2

11 0 0 U gnp -

12 0 0 (210

13 50 RNV LK

14 0 W0 B 210

15 50 NN | 21.0

16 0 NI 21.0

17 0 (C o) 20.9

18 50 - (Qp 21.0

19 0 ZhN 21.0

20 0 21.0

21 0 ([ 0 21.0

~ Soil Atméspheri'c Gas Results from Monitoring Wells
at Coochiemud!q Island Former Landfill (19/9/01)

- Table Ad-Parth

(2

Well Methane (%) Hydrogen Sulphide (%) Oxygen {%) e
) Inside Adjacent’ Inside Adjacent Inside Adj

CMBH1 0.2 0 0 0 20.1 m/) )
CMBHZ | 02 0 0 0 20.4 1.0
CMBH3 0.2 0 0 0 18.6 (C /29
CMBR4 0.1 0- 0 0 18.1 M)

N

Notes: O

inside: Gas was measured from inside the well (1m below top of casing) - well cap

Adjacent: Gas was measured from adjacent from the ground adjacent to the well

Guideline limit = 5% methane by volume (ie 100% LEL)

- Surface Gas Emission Monitoring Results

at Coochiemudlo Istand Former Landfill {19/8/01)

' Gas R%m Structures
at Coochlemudio Isla

Former Landfill (19/9/01)

VQ1211Results/Gas results Sep01, Ceochlemudio Is

limit = 1.25% methanpe by-volume (ie 25% LEL)
easirements were taken in confined areas under or within the struciure
ethane.gas is most likely to accumutate

“Structure @) Methane Hydrogen Oxygen
% Sulphide (%) (%)
Culvert C‘t,\\ o 0 0 21.0
. [Toilet building &) 0 0 20.9
Trapsfgr Station S2 0 - 0 21.0

_ Q:
$

0
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Groundwater Sampling Results

. Coochie’mﬁdlo island Former Landfill
O . Groundwater Results - ’

25
2

1.5

Groundwater Depth
(m BGL)

0 e . ;
Jan-01 Feb-01 Apr-01 Jun-01 Jul-0i Sep-O‘i Nov-01 Fe 02
Date
[—e—cMBH1 (0G) +CMBH2 (DG) --=- CMBH3 (Background) —3—CMBfI4 (UG) |
N
Coochiemud[o Istand Former Land \
Groundwater Results
8.00
7.00
6.00 &
o 5.00
. : A mase—
‘\
Q E 4.00
3.00
2.00 +
1.00
" 0.00 +— . . . : — .
Jan-01 Feb-01 Apr0 '}bJu!-m Sep-01 Nov-01 Dec01 Feb-02
@/{ Date
—o—CMBH1 (DG) —8— CNIRNR (DG) -~ CMBHS3 (Background) —¥—CMBH4 (UG) |
; s 7 ~ :
Al S

> ‘
%'\:hiemudlo Island Former Landfill
- Groundwater Results

'120(.\\.
2 odoo \))
= .
5 &
o e~
600
. N
QUCE
9 200
0 : : : . —— : :
O > ~Jan-01 Feb-01 "Apr-01  Jun-01 Jul-01 Sep-01 Nov-01 Dec-01 Feb-02

[Q \ Date
) @ . |—0—CMBH1 (DG) —E—CMBH2 (DG) - s CMBH3 (Background) —- CMBH4 (UG) I

VQ121 1/Resulls/GW results LIACM, CM Charls
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Groundwater Sampling Results

Coochiemudio Island Former Landfilt

(Q/ - ' Groundwater Results @
. 50 = : ,
45 5 - /
. 40 — ———————g
< 35 . . : : :
€ 30 '1»\ ' /,! _
E 25 < — ' 07
R N — S\
o
O 10 ﬂ'\w/ / \
g % UL S —-;-;Z!;,_ e e ol w
Jan-01 Feb-01 Apr-01  Jun-01  Jul-01  Sep-01  Now-01 1) Feb-02 -
Date
| —+—CMBH1 (05) ~F— CMBH2 (DG) -~ CMBH3 (Background) —e—cME (UG) |

AV
Coochiemudlo Island Former Land \
Groundwater Results @

L
o

N
o

b
[

—_
o

Magnesium .(mgIL)
&

w

NN
N ‘é(“\’\

Jan-01 Feb-01 Apr-01 Jul-01 Sep-01 Nov-01 Dec-01 Feb-02
: G/( Date '

~—4—CMBH1 (DG) ~B—CMEPR (DG) b=~ CMBH3 (Background) —~-CMBH4 (UG) |

[~
Al >
mchiemudlo Istand Former Landfill
Groundwater Results
250 @
2& ’ Y
Q el - i
£,150 S —

- - T . ~ .- N
O QD Jan-01 . Feb-01 Apr-0f Jun-01 Ju-01 Sep-01 Nov-01 DecO1 Feb-02

O \ Date
@ {~#—CMBH1 (DG) —#—CMBH2 (DG) -~ CMBHS (Background) —~ CMBH4 {UG) |

V(121 1/Resulls/GW results LIECM, CM Charts
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Groundwater Sampling Results

Coochiemudio Island Former Landfill
Groundwater Results
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. @/z Date
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YQ1211/Results/GW resulis LI&CHM, CM Charts
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@

Groundwater Sampling Results

Coochiemudlo Island ?ormer Landfill
Groundwater Res_ults
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Coochiemudld island Former La.ndfi '
Groundwater Results
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V(921 1/Resulls/GW resulis LIECM, CM Charls
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Groundwater Samp!iﬁg Results

Coochiemudlo Island Fornier Landifill
m ' : Groundwater. Results
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Groundwater Results
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VQ1211/Rasults/GW results LIBCM, CM Charls
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Groundwater Sampling Results

. Coochiemudio Island.Former Landfill
Groundwater Results
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VQ 121 1/Results/GW results LIZCM, CM Charts
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Groundwater Sampling Results

Coochiemudlo Island Former Landfill
Groundwater Results
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