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Hazardous Waste and Contaminated Sites Section
Department of Environment and Heritage

iy PO Box 155
R e BRISBANE ALBERT STREET

D
Bt st Eh e Ph: (07) 3225 1827 Fax: (07) 3227 8341

Application for Assessment of a Site Investigation Report

Please note: Failure to lodge all required information can result in your application being rejected and
returned to you for completion and resubmission.

Complete both sides of this document (attach a separate sheet if more space required)

1. Applicant details 3. Site owner’s details
(This is the person to whom the suitability statement will be sent (Agent's address not acceptable)

and to whom all enquiries will be directed) M name % d OU Mb{fdb\‘ Q Pm L—* d

h4p4( 6) Personal information A 2 .
g N N ; ‘O Address W\Obd HC‘US’Q’. 417 St KLL&jCL ()O:'\
TelepB&P4( 6) Personal informatign(T 1405 0| Sy NELRAITRE VI pomeoge 300U

0 ] ! &
Compar}y name C’kOld*QY FKSCCMI{] {\S 4. Site details
(if applicable, .3 ; . " -
Po:;al address PC E(j\( S¥ 93/ Name of local government W\O»QQbGL Shuse Coun C '\,!
CARNS . QLD Postcole u10 Suburb/Town/City 1Y \OLy €€l0a
2. Lodgement details Postcode Le 2‘6&

Complete this section only if form not lodged by applicant)
— 4 S 4 Notifiable activity/possible contaminating activity

Contact name ‘:Uﬁl DQ,DC/t

Telephone |

%Epﬂkgf,ﬂ}y e Intended use of the site \nd&}(j‘h’ L(LX//

Postal address (.C,VV\(Y\Q( C(&Q UQ)“( )
Postcode

5. Location and landuse details of each parcel covered by the site investigation report

Street No. Street name Lot on Plan description rrent landuse Proposed lapduse
> .

..... L - ﬂﬁtjmkd’i Street Lot Lenflan M32L134  Tuel Depok lncdwsinal/ Commercial U



6. Details of report
Is a development application pending under the Integrated Planning Act 1997

T VYes [Z/ No

The attached report contains (as per Guidelines for the Assessment and Management of Contaminated Land in Queensland -
Stage 1 investigation

) Stage 2 investigation If previous submissions have been made quote:
(7 Stage 3 investigation BEH FleMo .imansnmssanatsiss

Is a response required from DEH at this time or is further information following?
Response required

Further information following

Checklist — tick each box when complete

g/ Completed items 1-6 and written name and address in return slip (you must answer each item).
B/Enclosed statutory fee.
g/ Enclosed statutory declarations by investigators, preparers and owners.

G/ Enclosed signed consultant’s report (as per Guidelines for the Assessment and Management of Contaminated
Land in Queensland).

Q/Enclosed legible copy/copies of proof of ownership of site/s clearly showing the full name/s of the registered
proprietor/s e.g. current Certificates of Title or Title Search/es. (Order in Council (Crown Land) and Form 100

(Change of Ownership Notification) may be accepted if the above are not available).

[Q/Enclosed legible copy/copies of all relevant registered plans (available from the Titles Section, Department of
D)‘atural Resources) clearly showing location of the sitels and current registered plan details.
E

nclosed copy of a street map/area map clearly showing location of property.

FM 393 June 98
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Government

mﬂq 288 Edward Street * Brisbane, Queensland * GPO Box 2771 » QLD 4001 +AUSTRALIA
e Purks Telephone (07) 3225 1827 » Facsimile (07) 3247 3278 = www.env.qld.gov.aw/environment/business/contaminated

SUITABILITY STATEMENT

DATE PRINTED: 18/06/2002
OWNER

MOBIL OIL AUSTRALIA PTY LIMITED
GPO BOX 4507

MELBOURNE

VIC 3001

DATE OF ISSUE : 18/06/2002
PROPERTY DESCRIPTION

LOT: 1 PLAN : M356134
27 REYNOLDS STREET
MAREEBA 4880

MAREEBA SHIRE COUNCIL
EMR Site ID: 13903 FILE REFERENCE: BNE1230

STUDIES UNDERTAKEN BY APPLICANT OR REQUESTED BY DIRECTOR

Environmental Site Assessment, Former Fuel Depot Site, Reynolds Street, Mareeba, Queensland,
prepared for Mobil Oil Australia Pty Ltd, prepared by Golder Associates Pty Ltd dated August 2000
(Reference: 00673018(E)).

Remedial Excavation and Validation Works, Former Mobil Fuel Depot Site (PM01), Reynolds Street,
Mareeba, Queensland, prepared for Mobil Oil Australia Pty Ltd, prepared by Golder Associates Pty Ltd
dated August 2001 (Reference: 00673025(Q)).

Risk Assessment, Former Fuel Depot Site, Reynolds Street (PM01), Mareeba, Queensland, prepared for
Mobil Oil Australia Pty Ltd, prepared by Golder Associates Pty Ltd dated August 2001 (Reference:
00673025(R)).

Additional information supplied in correspondence from Golder Associates Pty Ltd, dated 8 November
2001 and 22 January 2002.

STATEMENT OF SUITABILITY

On the basis of the information supplied to this Department, the subject site is suitable for the following
use(s) providing the site is used and managed as per the Site Management Plan attached as Annexure 1.

Suitable for industrial/commercial use, including premises such as shops, offices and industrial buildings
(but excluding uses where regular soil access by children is possible).

Other specific uses may be suitable for the site, please contact this Department for further advice. The
suitability statement provides information on appropriate land uses at the date of effect. Subsequent uses

Page 1 of 2
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of the site for notifiable activities or for situations where a hazardous contaminant is released into the soil
may result in the need to review suitable uses or amend the attached site management plan.

ENVIRONMENTAL MANAGEMENT REGISTER

LOT :1 PLAN : M356134 is recorded on the Environmental Management Register with a Site
Management Plan. A copy of the Site Management Plan is attached as Annexure 1.

schdp4( 6) Personal information

Délegatéof Administering Authority
Environmental Protection Act 1994

Page 2 of 2
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Queensland
Government
Prtacion oy 288 Edward Street » Brisbane, Queensland « GPO Box 2771 » QLD 4001 *AUSTRALIA
B Telephone (07) 3225 1827 » Facsimile (07) 3247 3278 - www.env.qld.gov.au/environment/business/contaminated
ANNEXURE 1 - SITE MANAGEMENT PLAN
LOT ;1 PLAN : M356134 FILE REF : BNE1230 PRINTED: 19/06/2002

DATE OF EFFECT : 18/06/2002
1.0 EXECUTIVE SUMMARY

This Site Management Plan (SMP) has been prepared by Golder Associates on behalf of Mobil Oil
Australia Pty Ltd. The SMP applies to the Lot 1 on M356134 (Special Lease No. 09/53032), 27 Reynolds
Street, Mareeba. A site plan showing the area to be managed is presented as Figure 1. The property was
used as a fuel storage depot between 1963 and 1999. Future proposed land use at this site will be
commercial/industrial land use.

Residual TPH is present in weathered rock at a depth of 4 m or greater in these areas. The residual
contamination zone in the base of Area 3 had concentrations in the C4-Cpg hydrocarbon fractions of up to
9950 mg/kg. The residual contamination zone in the base of Area 4 had concentrations in the C¢-C;4
hydrocarbon fraction of up to 340 mg/kg. The residual contamination zone in the base of Area 10 had
concentrations in the C;¢-C,g hydrocarbon fractions of up to 2680 mg/kg. A quantitative risk assessment
indicated that the residual TPH contamination in soil/weathered rock located more than 4m below the
ground surface does not represent an unaceeptable health risk to future commercial/industrial site users.

Groundwater monitoring conducted during assessment and remediation of the site indicated the presence
of dissolved phase TPH and BTEX in a perched, seasonal aquifer beneath the site. This seasonal perched
aquifer has a low yield (estimated to be less than 1 litre/sec). A deeper higher yielding aquifer has been
intersected by an irrigation bore on the neighbouring property to the east. The water quality in this deeper
bore was not impacted by TPH or BTEX. A quantitative risk assessment indicated that the dissolved
phase TPH and BTEX concentrations in the seasonal perched aquifer do not represent an unacceptable
health risk to future commercial/industrial site users or to potential offsite environmental receptors and
groundwater users

2.0 OBJECTIVES

The objectives to be achieved and maintained under this Site Management Plan (SMP) are to manage the
contamination remaining on site (Lot 1 M356134) in a manner which protects human health and the
environment. The site-specific elements relating to these objectives are the placement and maintenance of
barriers which safely separate users of the site and the contamination; and the application of controls on
site excavation works at depths greater than 4 metres.

3.0 ACHIEVEMENT AND MANAGEMENT OF OBJECTIVES

3.1  Responsibility. The owner of the land (as defined under the Environment Protection Act 1994) is
to ensure the following conditions of this Site Management Plan and any variations to the plan approved
or required by the Administering Authority are complied with.

The obligations and conditions set out in this Site Management Plan bind the owner from time to time, of
the land.

The owner must provide any contractors, representatives and agents of the owner of the land associated
with the design and construction of site facilities and infrastructure on the land with a copy of the

Page 1 of 2
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approved SMP prior to the commencement of work on-site.

The owner must provide a copy of the SMP to any lessee who intends to undertake site excavations prior
to commencement of work.

3.2 Contaminated Soil Excavation and Removal. Contaminated soil must not be removed from the
site without adequate sampling and analysis and prior approval from the Administering Authority under
section 424 of the Environment Protection Act 1994 or equivalent.

3.3 Land Use. The land is to be used for commercial/industrial purposes. This includes premises such as
shops and offices as well as factories and industrial sites. Regular soil access by children is prohibited.

3.4 Groundwater Usage. Any use of groundwater from the contaminated perched aquifer located on
this site is prohibited.

3.5 Workplace Health and Safety. A workplace Health and Safety Plan which satisfies relevant
obligations of the Workplace Health and Safety Act 1995, subordinate legislation or its equivalent is to be
developed for any excavation work on the site which extends to or below 4 metres. The Workplace
Health and Safety Plan must specifically address dermal and inhalation exposures to site contaminants.

3.6 General Environmental Protection. Site works relating to excavation, removal and/or disposal of
contaminated soil from the site must include provisions which ensure that the environment is protected,
eg. preventing spread of contaminated soil by controlling site runoff, dust generation and spillage from
haulage trucks or improper disposal of contaminated stormwater or seepage. All contamination, safety
and excavation processes are to be documented and records kept which demonstrate SMP compliance.

3.7 Unexpected Contamination. It is a requirement of this plan that excavation works are to
immediately cease and the Administering Authority notified within 1 business day and advised of
appropriate delineation and remedial action in the event that monitoring reveals offensive or noxious
odour at the work site and/or evidence of gross contamination not previously detected. Any remedial
action is to be developed by a member of a prescribed organisation with relevant qualifications and
experience according to section 381 of the Environment Protection Act 1994.

Administering Authority approval is required before site works can recommence at that location.
40 MAINTENANCE AND MONITORING REQUIREMENTS
The owner is to ensure that the following monitoring is carried out:

(a) A biennial inspection of the site is to be undertaken to ensure the integrity of the site capping.
Records of these inspections and of any site excavations or permits issued under Section 424 of the
Environmental Protection Act 1994 are to be maintained by the owner for inspection by authorised
officers. The biennial period is to commence from the effective date of this plan.

(b) The EPA may undertake periodic site inspections to monitor the site in relation to the above
conditions.

This SMP has been developed to manage residual site contamination at the effective date. Subsequent
uses of the site may result in the need to review the plan.

This SMP makes reference to a plan attachment that is available from the EPA if required.

Page 2 of 2

18-292 File A Page 8 of 131

Release



Rayna,

Please reclassify Lot 1 M 356134 on the EMR as managed, suitable for commercial/industrial
premises, HIL(F).

Date final submission: 20/05/2002

Key Cont: TPH / BTEX.
Groundwater: TPH / BTEX.

Studies:

Environmental Site Assessment, Former Fuel Depot Site, Reynolds Street, Mareeba, Queensland,
prepared for Mobil Oil Australia Pty Ltd, prepared by Golder Associates Pty Ltd dated August 2000
(Reference: 00673018(E)).

Remedial Excavation and Validation Works, Former Mobil Fuel Depot Site (PMO01), Reynolds
Street, Mareeba, Queensland, prepared for Mobil Oil Australia Pty Ltd, prepared by Golder
Associates Pty Ltd dated August 2001 (Reference: 00673025(Q)).

Risk Assessment, Former Fuel Depot Site, Reynolds Street (PMO1), Mareeba, Queensland, prepared
for Mobil Oil Australia Pty Ltd, prepared by Golder Associates Pty Ltd dated August 2001
(Reference: 00673025(R)).

Additional information supplied in correspondence from Golder Associates Pty Ltd, dated 8

November 2001 and 22 January 2002.

Thanks

sch4p4( 6) Personal information

Anita Packwood
Senior Environmental Officer
Contaminated Land Unit
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Sizemddx-ess:jag' STREET / MARYEDA Date Rec’d S\ “((1000 File No:BNC 2D <
“ APPLICATION FOR ASSESSMENT OF A SITE INVESTIGATION REPORT

1. PRE-CHECK (Administration Officer)

NOTES
a. Current application form and statutory fee is included J - P
b. Check Excel trackers and Access to make sure no existing file for the site; check for / ot < o 1PF
IPA (attach if file exists) v Y
c. Check IVAS J /| SWR\E staeel masewes [Meb/,
d. Check EMR to see whether the site is listed. (If not, need Notification form), a /vs\“’ O 36 peTRoguM
fRouct IR G\ 5TORAGE
e. Check Certificate of Titles (CoT) for all lots are included \// e
f. Check that the owner listed on the application form matches that on CoT / Vit g :
g Check current Registered Plans for all lots are included / J/
/
h. Check Statutory declarations: /: piv e
-Investigator / report preparer has required qualifications and experience . A=
-Correct format (@
More information required? Yes/No
If yes, what is required?
Spoke to: on:
Details entered on ‘Incomplete’ tracker I:l Report returned:

Date received all required information: _9 ‘Lwd ‘Incomplete’ tracker amended I:I

2. MAKE UP FILE ' 3. CHECK FILE

(Administration Officer. (Scientific Advisor)

Refer to instruction sheet for details) :

a. Assign file number a. Details on file cover are correct A
b. Write up file cover & attach blue flow chart b. All required information has been provided ]
c. Enter details into Excel tracker c. Details on Excel and Access trackers are correct —
d. Enter details into ACCESS d. Lots in report, on CoT, RP & application form all match =
e. Enter details into CARMS, attach barcode Comments:

. OK for rounds? IZ/ Acceptance date:_S/ 5/
4. FILE SENT ON ROUNDS | Delgils added %0 quee Sheek: 1.7

Date :_9 0"[‘ .00 Details updated on Excel and Access trackers IZ Cheque sent to finance: 7 Q) / 9 / 1000

5. FILE HAS COMPLETED ROUNDS AND IS READY FOR QUEUE [ ] Release

f:\contamI\Louise\Admin\CSI check-list.doc Created .99
18-292 File A PagetF o157

|



77 Z.Q {_/Mﬂ ()‘ vz 7230 -
FAl /17/6(e.

/u/\«/\,cwtw@ at O 75}’»@/’\/‘/_ WW Al Spel
Lot A rAffcand —> Gy oyl S

5 % ﬂ/;ﬂ/w «Wwf%%b/m%c—&ww
il Gflqoe2z  Adolriages (35mer Y ot

R P 07@w Stk e, ool fladinns

=]

é(h‘/ e X Ban | Sl . Vg \ :
sch4p4( 6) Personal informatio
(=]

18-292 File A Page 11 of 131



SUMMARY

FILE REFERENCE NO: BNEI1230

SUBJECT: Suhle Street, Mareeba — Golder Associates Pty Ltd.

DATE: 17/06/2002

7
0‘0

Pre 1963 the land was vacant Crown Land, Survey plans state the site was “heavily timbered with
Bloodwood, Box and Gum.” In the April of 1963 the site was leased to Esso Standard Oil (Australia).
1978 plans indicate the site had a drum fill platform, 2 UST’s, 4 x product pumps, tanker truck loading
and unloading slabs and a bunded area containing 6 upright AST’s. In 1979 an extension to the bunded
area was made for it to contain 10 AST’s, this was done and the concrete bases placed within the bund but
the tanks were never installed. In 1992 the lease was transferred to Mobil Oil Australia.

The site is approximately 5059m’ but 3850m’ of this has been fenced off an used as the depot. Southwest
of the site is Reynolds Street and then Industrial land; to the northwest is the Mungana Railway Line,
Chewco Road and then a sports fields; to the east is Commercial/Industrial land (nursery and then
engineering workshops). The site is sloped approximately 1V:65H towards the northeast. The nearest
surface water body is Granite Creek 1.2km north and Basalt Creek approximately 0.7m to the northeast.
The nearest sensitive use (school/child care) is more than 1km away.

The sub-surface profile consists of red-brown basaltic clays to depths varying from 1.5m at the northern
end to >4m at the southern end, underlain by a series of overtopping basalt flows, the weathered basalt has
a low but variable strength to depths of at least 10m (max depth of investigation). The site is underlain by
olivine basalts of the Atherton Basalt Formation. These basalts are flow remnants. 2 distinct imported fill
materials were identified during the investigation - brown gravelly sand/clayey gravel beneath the bitumen
driveway areas at the front of the site and in former unsealed internal roads and parking areas; and light
brown sand possibly UST bedding sand.

DNR advised the site is not in a proclaimed area. The groundwater flow in the basalt is complex with a
number of local flow systems which have not yet been accurately delineated. DNR also advised that bore
yields in the area are very low <IL/s. Use of groundwater as potable water would be rare. In the
immediate area of the site the groundwater is expected to be at 15m - 20m BGL, flowing north-easterly.
Groundwater on the site is of potable standard.

Standing groundwater levels in both monitoring wells installed by Handex were between 6.25m and 6.5m
BGL. Strong hydrocarbon odour was noted in the monitoring well at BHS. Limited groundwater flow data
indicates that the flow is generally towards the northeast. A bore (20m depth) located 50m into the
adjacent lot on the east boundary has been used by a nursery for irrigation for the past 24 years. No
hydrocarbon odours or vegetation stress has been noted.

Site demolition and UST removal occurred in October 2000. Approximately 1600m’ of TPH impacted soil
was excavated over the next 4 months and bio-remediated. The site was excavated in section numbers 1 -
15. Laboratory analysis of 134 soil samples from the excavated areas was carried out. All were analysed
for TPH, BTEX and Pb, 20 for PAH, a metal suite and phenolic compounds. Area’s 3, 4 & 10 were areas
where TPH impact remains. Residual contamination was within weathered rock at the base of all 3
excavations (approximately 4m or greater).

Recommend that based on the remediation works undertaken and the information provided Lot 1 M
356134, Suhle Street, Mareeba be reclassified to managed on the EMR.

18-292 File A Page 12 of 131
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Mobil Oil Australia Pty Ltd
ABN 88 004 052 984

Mobil House

417 St Kilda Road
Melbourne VIC 3004

GPO Box 4507

Melbourne VIC 3001
Telephone: (03) 9252 3111

20 May 2002

Environment Protection Agency (Qld)
Contaminated Land Unit

288 Edward Street

Brisbane Qld 4000

Attention: Ms Anita Packwood

Dear Ms Packwood,

Re: - Draft Site Managenent Plan
Lot: 1 Plan: M 356134
Former Mobil Depot

27 Reynolds Rd, Mareeba Qld
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File No.
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BPNEDQ 20

Action Officer

Mo

ielated Hu ¢]
it A P@g/c‘»u wc{

In reference to your letter dated 20 February 2002 (Ref: BNE 1230), find attached copy of SMP
signed by Mobil Oil Australia Pty Ltd signifying acceptance of the conditions and the diagram.

s.73

Yours Sincerely.

sch4p4( 6) Personal information

LH001-2COL

Distributor Manager

CC; s.73 - Golder Associates Pty Ltd

18-292

File A

CONTAMINATED
LAND 8=ATION

06 ubl"”’

An ExxonMobil SubSIdlary

If you require further information regarding the issue of Site Suitability Statement for the above
referenced site, please contact: Mri s.73 :>n|
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ANNEXURE 1 - SITE MANAGEMENT PLAN

LOT: 1 PLAN: M 356134 FILE REF: BNE1230 PRINTED: 20 February 2002

DATE OF EFFECT: / /2002

1.0 EXECUTIVE SUMMARY

This Draft Site Management Plan (SMP) has been prepared by Golder Associates on behalf of Mobil Oil
Australia Pty Ltd. The SMP applies to the Lot 1 on M356134 (Special Lease No. 09/53032), 27 Reynolds
Street, Mareeba. A site plan showing the area to be managed is presented as Figure 1. The property was used
as a fuel storage depot between 1963 and 1999. Future proposed land use at this site will be
commercial/industrial land use.

Residual TPH is present in weathered rock at a depth of 4 m or greater in these areas. The residual
contamination zone in the base of Area 3 had concentrations in the Cg-Cys hydrocarbon fractions of up to
9950 mg/kg. The residual contamination zone in the base of Area 4 had concentrations in the C;o-Ci4
hydrocarbon fraction of up to 340 mg/kg. The residual contamination zone in the base of Area 10 had
concentrations in the C;o-Cas hydrocarbon fractions of up to 2680 mg/kg. A quantitative risk assessment
indicated that the residual TPH contamination in soil/weathered rock located more than 4m below the ground
surface does not represent an unacceptable health risk to future commercial/industrial site users.

Groundwater monitoring conducted during assessment and remediation of the site indicated the presence of
dissolved phase TPH and BTEX in a perched, seasonal aquifer beneath the site. This seasonal perched aquifer
has a low yield (estimated to be less than 1 litre/sec). A deeper higher yielding aquifer has been intersected by
an irrigation bore on the neighbouring property to the east. The water quality in this deeper bore was not
impacted by TPH or BTEX. A quantitative risk assessment indicated that the dissolved phase TPH and BTEX
concentrations in the seasonal perched aquifer do not represent an unacceptable health risk to future
commercial/industrial site users or to potential offsite environmental receptors and groundwater users

2.0 OBJECTIVES

The objectives to be achieved and maintained under this Site Management Plan (SMP) are to manage the
contamination remaining on site (Lot 1 M 356134) in a manner which protects human health and the
environment. The site-specific elements relating to these objectives are the placement and maintenance of
barriers which safely separate users of the site and the contamination; and the application of controls on site
excavation works at depths greater than 4 metres.

3.0 ACHIEVEMANT AND MANAGEMENT OF OBJECTIVES

3.1 Responsibility. The owner of the land (as defined under the Environment Protection Act 1994) is to
ensure the following conditions of this Site Management Plan and any variations to the plan approved or
required by the Administering Authority are complied with.

The obligations and conditions set out in this Site Management Plan bind the owner from time to time, of the
land.

The owner must provide any contractors, representatives and agents of the owner of the land associated with
the design and construction of site facilities and infrastructure on the land with a copy of the approved SMP
prior to the commencement of work on-site.

The owner must provide a copy of the SMP to any lessee who intends to undertake site excavations prior to
commencement of work.

18-292 File A £ \Page 15.0f 161
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3.2 Contaminated Soil Excavation and Removal. Contaminated soil must not be removed from the site
without adequate sampling and analysis and prior approval from the Administering Authority under section
424 of the Environment Protection Act 1994 or equivalent.

3.3 Land Use. The land is to be used:for commercial/industrial purposes. This includes premises such as
shops and offices as well as factories and industrial sites. Regular soil access by children is prohibited.

3.4 Groundwater Usage. Any use of groundwater from the contaminated perched aquifer located on this
site is prohibited.

3.5 Workplace Health and Safety. A workplace Health and Safety Plan which satisfies relevant
obligations of the Workplace Health and Safety Act 1995, subordinate legislation or its equivalent is to be
developed for any excavation work on the site which extends to or below 4 metres. The Workplace Health
and Safety Plan must specifically address dermal and inhalation exposures to site contaminants.

3.6 General Environmental Protection. Site works relating to excavation, removal and/or disposal of
contaminated soil from the site must include provisions which ensure that the environment is protected, eg.
preventing spread of contaminated soil by controlling site runoff, dust generation and spillage from haulage
trucks or improper disposal of contaminated stormwater or seepage. All contamination, safety and
excavation processes are to be documented and records kept which demonstrate SMP compliance.

3.7 Unexpected Contamination. It is a requirement of this plan that excavation works are to immediately
cease and the Administering Authority notified within 1 business day and advised of appropriate delineation
and remedial action in the event that monitoring reveals offensive or noxious odour at the work site and/or
evidence of gross contamination not previously detected. Any remedial action is to be developed by a
member of a prescribed organisation with relevant qualifications and experience accordmg to section 381 of
the Environment Protection Act 1994.

Administering Authority approval is required before site works can recommence at that location.

4.0 MAINTENANCE AND MONITORING REQUIREMENTS

The owner is to ensure that the following monitoring is carried out:

(a) A biennial inspection of the site is to be undertaken to ensure the integrity of the site capping. Records
of these inspections and of any site excavations or permits issued under Section 424 of the

~Environmental Protection Act 1994 are to be maintained by the owner for 1nspect10*1 by authorised

officers. The biennial period is to commence from the effective date of this plan.

(b) The EPA may undertake periodic site inspectiohs to monitor the site in relation to the above conditions.

This SMP has been developed 10 manage residual site contamination at the effective date. Subsequent uses

of the site may result in the'need to-review the plan.

This SMP makes reference to a plan attachment that is available from the EPA if required.
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Enquiries Anita Packwood

Telephone (07) 3224 8168

Your reference Document No: 00673025(X)
Our reference BNE1230

20 February 2002

S.73
~ Golder Associates Pty Ltd
PO Box 5823
CAIRNS QLD 4870

Dear‘ s.73 ‘
Re: Draft Site Management Plan for Lot 1 M 356134.

Please find attached a revised draft Site Management Plan (SMP) attachment and diagram for the Lot
referenced above. The Environmental Protection Agency (EPA) has reviewed the conditions of the SMP and
require that these conditions be approved by the owner of the lot and any proposed purchaser, if the site is
scheduled for sale and a buyer/developer has entered into a contract.

A copy of the attached SMP, with the owner and proposed purchaser’s signature (if applicable) on each page
of the document and the diagram, must be forwarded to the EPA to signify their acceptance of the conditions
and the diagram.

Further information may be obtained by telephoning Anita Packwood of the Contaminated Land Uniton (07)
3224 5090.

Yours sincerely

sch4p4( 6) Personal information

\ |
\
Anita Packwood —2
Senior Environmental Officer
Contaminated Land Unit

cc: At  s73 |
Mobil Oil Australia Pty Ltd
Mobil House, 417 St Kilda Road
MELBOURNE VIC 3004

288 Edward Street Brisbane QLD
Queensland 4000 Australia

GPO Box 2771 Brisbane QLD
Queensland 4001 Australia
Telephone (07) 3225 1827
Facsimile (07) 3247 3278
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ANNEXURE 1 - SITE MANAGEMENT PLAN

LOT: 1 PLAN: M 356134 FILE REF: BNE1230 PRINTED: 20 February 2002

DATE OF EFFECT: / /2002

1.0 EXECUTIVE SUMMARY

This Draft Site Management Plan (SMP) has been prepared by Golder Associates on behalf of Mobil Oil
Australia Pty Ltd. The SMP applies to the Lot 1 on M356134 (Special Lease No. 09/53032), 27 Reynolds
Street, Mareeba. A site plan showing the area to be managed is presented as Figure 1. The property was used
as a fuel storage depot between 1963 and 1999. Future proposed land use at this site will be
commercial/industrial land use.

Residual TPH is present in weathered rock at a depth of 4 m or greater in these areas. The residual
contamination zone in the base of Area 3 had concentrations in the C4-Cy; hydrocarbon fractions of up to
9950 mg/kg. The residual contamination zone in the base of Area 4 had concentrations in the C;oCy4
hydrocarbon fraction of up to 340 mg/kg. The residual contamination zone in the base of Area 10 had
concentrations in the C;o-C,s hydrocarbon fractions of up to 2680 mg/kg. A quantitative risk assessment
indicated that the residual TPH contamination in soil/weathered rock located more than 4m below the ground
surface does not represent an unacceptable health risk to future commercial/industrial site users.

Groundwater monitoring conducted during assessment and remediation of the site indicated the presence of
dissolved phase TPH and BTEX in a perched, seasonal aquifer beneath the site. This seasonal perched aquifer
has a low yield (estimated to be less than 1 litre/sec). A deeper higher yielding aquifer has been intersected by
an irrigation bore on the neighbouring property to the east. The water quality in this deeper bore was not
impacted by TPH or BTEX. A quantitative risk assessment indicated that the dissolved phase TPH and BTEX
concentrations in the seasonal perched aquifer do not represent an unacceptable health risk to future
commercial/industrial site users or to potential offsite environmental receptors and groundwater users

2.0 OBJECTIVES

The objectives to be achieved and maintained under this Site Management Plan (SMP) are to manage the
contamination remaining on site (Lot 1 M 356134) in a manner which protects human health and the
environment. The site-specific elements relating to these objectives are the placement and maintenance of
barriers which safely separate users of the site and the contamination; and the application of controls on site
excavation works at depths greater than 4 metres.

3.0 ACHIEVEMANT AND MANAGEMENT OF OBJECTIVES

3.1 Responsibility. The owner of the land (as defined under the Environment Protection Act 1994) is to
ensure the following conditions of this Site Management Plan and any variations to the plan approved or
required by the Administering Authority are complied with.

The obligations and conditions set out in this Site Management Plan bind the owner from time to time, of the
land.

The owner must provide any contractors, representatives and agents of the owner of the land associated with
the design and construction of site facilities and infrastructure on the land with a copy of the approved SMP
prior to the commencement of work on-site.

The owner must provide a copy of the SMP to any lessee who intends to undertake site excavations prior to
commencement of work.

18-292 File A Page 22 of 131

Release



i .

3.2 Contaminated Soil Excavation and Removal. Contaminated soil must not be removed from the site
without adequate sampling and analysis and prior approval from the Administering Authority under section
424 of the Environment Protection Act 1994 or equivalent.

3.3 Land Use. The land is to be used for commercial/industrial purposes. This includes premises such as
shops and offices as well as factories and industrial sites. Regular soil access by children is prohibited.

3.4 Groundwater Usage. Any use of groundwater from the contaminated perched aquifer located on this
site is prohibited.

3.5 Workplace Health and Safety. A workplace Health and Safety Plan which satisfies relevant
obligations of the Workplace Health and Safety Act 1995, subordinate legislation or its equivalent is to be
developed for any excavation work on the site which extends to or below 4 metres. The Workplace Health
and Safety Plan must specifically address dermal and inhalation exposures to site contaminants.

3.6 General Environmental Protection. Site works relating to excavation, removal and/or disposal of
contaminated soil from the site must include provisions which ensure that the environment is protected, eg.
preventing spread of contaminated soil by controlling site runoff, dust generation and spillage from haulage
trucks or improper disposal of contaminated stormwater or seepage. All contamination, safety and
excavation processes are to be documented and records kept which demonstrate SMP compliance.

3.7 Unexpected Contamination. It is a requirement of this plan that excavation works are to immediately
cease and the Administering Authority notified within 1 business day and advised of appropriate delineation
and remedial action in the event that monitoring reveals offensive or noxious odour at the work site and/or
evidence of gross contamination not previously detected. Any remedial action is to be developed by a
member of a prescribed organisation with relevant qualifications and experience according to section 381 of
the Environment Protection Act 1994.

Administering Authority approval is required before site works can recommence at that location.

4.0 MAINTENANCE AND MONITORING REQUIREMENTS

The owner is to ensure that the following monitoring is carried out:

(a) A biennial inspection of the site is to be undertaken to ensure the integrity of the site capping. Records
of these inspections and of any site excavations or permits issued under Section 424 of the
Environmental Protection Act 1994 are to be maintained by the owner for inspection by authorised
officers. The biennial period is to commence from the effective date of this plan.

(b) The EPA may undertake periodic site inspections to monitor the site in relation to the above conditions.

This SMP has been developed to manage residual site contamination at the effective date. Subsequent uses

of the site may result in the need to review the plan.

This SMP makes reference to a plan attachment that is available from the EPA if required.

18-292 File A Page 23 of 131

Release



B B

wlhout willen permission inliinges copyright. (©) Colder Associotes Py, Ld.

Wormation conloned o1 INs drowing s Lne copright of Colder Associales Py, Lid. Unouthorised use or reproduction of Is plon slher wholy or in porl

X

—
7 e
/\
\ Legend
/ -®-Groundwater Monitoring Bore

<
Qi(/ / """"""""" . Residual Soil Area to be

managed. Residual hydrocarbon

§ / impacted soil remains below
o % \ L. Om.
e }
“BHs o |
o /\ ey Hydrocarbon impacted
Areag 4 groundwater has been

detected at the borehole

/ -¢-BH[+[+ locations shown
4 _ $-BY39

INDUSTRIAL LAND — NURSERY

" Mobil Oil Australia Pty Ltd """ Depot - Reynolds St, Mareeba (PM01)
MG *  06-08-01 Pt RESIDUAL SOIL
A%s 84 (6) Personal informttdh = // /02 CONTAMINATION LOCATIONS
) SCALE o= PROECT o FIGURE No Page 24 of 131
T M File A 1:400 A3 00673025 1




216 Draper Street, Cairns, Qld 4870 Australia

.". , ,Golder Associates Pty Ltd s i oM
A.C.N. 006 107 857 :
A.B.N. 64 006 107 857 ?@ GOldel'
% = <
(PO Box 5823, Caims, Qld 4870 Australia)

Associates
Telephone (07) 4051 2033

Fax (07) 4052 1546 B\\]‘?\Z%c?

http://www.golder.com

22 January 2002 00673025(Y)

Environmental Protection Agency
GPO Box 2771
BRISBANE QLD 4001

Attention: Ms Anita Packwood

Dear Madam

FORMER MOBIL FUEL DEPOT SITE (PMO01)
LOT 1 ON M356134, REYNOLDS STREET
MAREEBA

Please find attached a copy of our draft Site Management Plan (SMP) for the above site for your
comments.

Should you have any questions regarding the SMP, please do not hesitate to contact this office.

Yours faithfully,
GOLDER ASSOCIATES PTY LTD

sch4p4( 6) Personal information

s.73
Associate

Attachments :  Draft Site Management Plan (1 Hard Copy and 1 Electronic Copy)

cer s.73 Mobil Oil Australia J——
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Sonsulting Engineers

Australia OFFICES ACROSS NORTH AMERICA, SOUTH AMERICA, EUROPE, AUSTRALIA AND ASIA. SROUE



18-292

DISTRIBUTION:
1 Coby -
1 Copy -
2  Copies -

January, 2002

DRAFT SITE MANAGEMENT PLAN

FORMER MOBIL FUEL DEPOT SITE (PM01)
LOT 1 ON M356134
REYNOLDS STREET
MAREEBA, QUEENSLAND

Submitted to:

Mobil Oil Australia Pty Ltd
Mobil House
417 St Kilda Road e

" U MiinA | D
Melbourne Victoria 3004 § AR EPATION

\: !J\-L"J "

Mobil Oil Australia Pty Ltd
Environmental Protection Agency
Golder Associates Pty Ltd

00673025(X)

File A Page 26 of 131

Release



January, 2002 =i 00673025(X)

TABLE OF CONTENTS

SECTION PAGE
1.0 INTRODUCTION ..ottt 1
2.0 SUMMARY OF CONTAMINATION ......coooovimioooo 1
3.0 OBUECTIVE ...t 2
4.0  ACHIEVEMENT AND MANAGEMENT OF OBJECTIVE .oovovooo 2
5.0 MONITORING AND REPORTING REQUIREMENTS.......ooovooo 2
6.0  LIMITATIONS OF THIS DOCUMENT ......coovoooeoeooooooo 3
7.0 REFERENCES .......coooiiiiiiiieeeeeeceeeeeeeeeeeeeeeee 4
LIST OF FIGURES
Figure 1 Excavation Plan
Figure 2 Residual Soil Contamination Locations
LIST OF APPENDICES
Appendix A “Important Information About Your Geo-environmental Report”

18-292 GolderiAasociates Page 27 of 131

Release



January, 2002 == 00673025(X)

1.0 INTRODUCTION

This Draft Site Management Plan (SMP) has been prepared by Golder Associates on behalf of
Mobil Oil Australia Pty Ltd. The SMP applies to the Lot 1 on M356134 (Special Lease No.
09/53032), 27 Reynolds Street, Mareeba. A Site Locality Plan is shown on Figure 1 and a Site
Plan is presented as Figure 2.

The property was used as a fuel storage depot between 1963 and 1999.

Future proposed land use at this site will be commercial/industrial land use.

20 SUMMARY OF CONTAMINATION

An initial site assessment conducted at Lot 1 on M356134 identified the presence of total
petroleum  hydrocarbons (TPH) exceeding Queensland Environmental Investigation
Thresholds (Reference 1). Removal of tanks, demolition of buildings, excavation of
hydrocarbon impacted materials to depths of at least 4m and remediation of hydrocarbon
impacted materials occurred during 2000 and 2001.

Validation sampling has confirmed removal of hydrocarbon impacted materials from the base
and walls of Areas 1,2, 5to 9 and 11 to 15, as shown on Figure 2.

Validation sampling of Areas 3, 4 and 10 (Figure 2) has confirmed removal of hydrocarbon
impacted materials from the walls to depths of at least 4m. Residual TPH is present in
weathered rock at a depth of 4 m or greater in these areas. The residual contamination zone in
the base of Area 3 had concentrations in the C¢-Cys hydrocarbon fractions of up to
9950 mg/kg. The residual contamination zone in the base of Area 4 had concentrations in the
Ci0-Cy4 hydrocarbon fraction of up to 340 mg/kg. The residual contamination zone in the base
of Area 10 had concentrations in the Co-C,s hydrocarbon fractions of up to 2680 mg/kg. A
quantitative risk assessment indicated that the residual TPH contamination in soil/weathered
rock located more than 4m below the ground surface does not represent an unacceptable
health risk to future commercial/industrial site users.

Groundwater monitoring conducted during assessment and remediation of the site indicated
the presence of dissolved phase TPH and BTEX in a perched, seasonal aquifer beneath the
site. This seasonal perched aquifer has a low yield (estimated to be less than 1 litre/sec). A
deeper higher yielding aquifer has been intersected by an irrigation bore on the neighbouring
property to the east. The water quality in this deeper bore was not impacted by TPH or BTEX.
A quantitative risk assessment indicated that the dissolved phase TPH and BTEX
concentrations in the seasonal perched aquifer do not represent an unacceptable health risk to
future commercial/industrial site users or to potential offsite environmental receptors and
groundwater users. A
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The remediation works undertaken at this site has rendered it suitable for ongoing
commercial/industrial land uses.

3.0 OBJECTIVE

The objective of this SMP is to manage residual contamination on site in a manner which
protects human health and the environment, and ensures that the site is suitable for continued
use for commercial/industrial purposes. This objective will be achieved through application of
environmental control for onsite excavations to depths of greater than 4m.

4.0 ACHIEVEMENT AND MANAGEMENT OF OBJECTIVE

The owner of the site shall ensure that the following conditions are complied with and that the
plan objective is achieved and maintained.

e No excavations of greater than 4m are to occur on site without the approval of the
administering authority. Any excavations below 4m must be conducted under a Health
and Safety Plan which satisfies relevant obligations imposed by the Workplace Health
and Safety Act 1995 (Reference 2). The Health and Safety Plan shall specifically address
dermal and inhalation exposure to TPH.

* Site works relating to the excavation, removal and/or disposal of soil from contaminated
layers must include provisions which ensure that the environment is protected. All
contamination, safety and excavation processes are to be documented and records kept
which demonstrate compliance with the SMP.

* Before offsite removal of contaminated soil, approval shall be obtained from the
Environmental Protection Agency under Section 118ZZF of the Environmental Protection
Act (Reference 3).

5.0 MONITORING AND REPORTING REQUIREMENTS
No specific monitoring or reporting is required unless disturbance/excavation below 4m depth
is to be conducted at this site. When disturbance below 4m occurs at this site a written report

shall be prepared for submission to the EPA demonstrating compliance with the above
conditions.
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6.0 LIMITATIONS OF THIS DOCUMENT

This document has been prepared in accordance with the agreement between Mobil Oil
Australia Pty Ltd and Golder Associates Pty Ltd (Golder Associates). The services performed
by Golder Associates have been conducted in a manner consistent with the level of quality
and skill generally exercised by members of its profession and consulting practice. No
warranty or guarantee of site conditions is intended.

This document is solely for the use of Mobil Oil Australia and the Queensland Environmental
Protection Agency, any reliance of this document by third parties shall be at such party’s sole
risk and may not contain sufficient information for purposes of other parties or for other uses.
This document shall only be presented in full and may not be used to support any other
objective than those set out in the document, except where written approval with comments
are provided by Golder Associates.

The information in this document is considered to be accurate at the date of issue in

accordance to the current conditions of the site. Subsurface conditions including contaminant

concentrations can change in a limited period of time. This should be considered if the
- document is used after a significant delay in time.

Attached as Appendix A is a document entitled "Important Information About Your Geo-
environmental Report" which should be read in conjunction with this SMP. We would be
pleased to answer any questions about this important information.

GOLDER ASSOCIATES PTY LTD

s.73

Associate

PKS/MSC/kIm
SADATAENV00\00673025\73025RX DOC
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7.0 REFERENCES

1. “Draft Guidelines for the Assessment and Management of Contaminated Land in
Queensland”, Department of Environment, May 1998.

2. “Workplace Health and Safety Act”, Queensland Government, 7 July 1995.

3. “Environmental Protection Act 1994”, Queensland Government, 1994.
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APPENDIX A

“IMPORTANT INFORMATION ABOUT YOUR
GEO-ENVIRONMENTAL REPORT”
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Geo-environmental studies are commissioned to gain
information about environmental conditions on and
beneath the surface of a site. The more comprehensive
the study, the more reliable the assessment is likely to
be. But remember, any such assessment is to a greater or
lesser extent based on professional opinions about
conditions that cannot be seen or tested. Accordingly,
no matter how much data is accumulated, risks created
by unanticipated conditions will always remain. Have
realistic  expectations. Work with your Geo-
environmental consultant to manage known and
unknown risks. Part of that process should already have
been accomplished, through the risk allocation
provisions you and your Geo-environmental professional
discussed and included in your contract's general terms
and conditions. This document is intended to explain
some of the concepts that may be included in your
agreement, and to pass along ‘information and
suggestions to help you manage your risk.

Beware of Change; Keep Your Geo-

environmental Professional Advised
The design of a Geo-environmental study considers a
variety of factors that are subject to change. Changes
can undermine the applicability of a report's findings,
conclusions, and recommendations. Advise your Geo-
environmental professional about any changes you
become aware of - them. Geo-environmental
professionals cannot accept responsibility or liability for
problems that occur because a report fails to consider
conditions that did not exist when the study was
designed. Ask your Geo-environmental professional
about the types of changes you should be particularly
alert to. Some of the most common include:
e modification of the proposed development or
ownership group,
sale or other property transfer,
replacement of or additions to the financing entity,
amendment of existing regulations or introduction of
new ones, or
_® changes in the use or condition of adjacent property

Should you become aware of any change, do not rely on
an existing Geo-environmental report. Advise your
Geo-environmental professional immediately; follow the
professional's advice.

18-292 File A

Recognize the Impact of Time

A Geo-environmental professional's findings,
recommendations, and conclusions cannot remain valid
indefinitely. The more time that passes, the more likely
it is that important latent changes may occur. Do not rely
on a Geo-environmental report if too much time has
elapsed since it was completed. Ask your environmental
professional to define "too much time." In the case of
Phase I Environmental Site Assessments (ESAs), for
example, more than 180 days after submission is
generally considered "too much."

Prepare To Deal with Unanticipated
Conditions

The findings. recommendations, and conclusions of a
Phase I ESA report typically are based on a review of
historical information, interviews, a site "walkover," and
other forms of noninvasive research. — When site
subsurface conditions are not sampled in any way, the
risk of unanticipated conditions is higher than it would
otherwise be.

While borings, installation of monitoring wells, and
similar invasive test methods can help reduce the risk of
unanticipated conditions, do not overvalue the
effectiveness of testing. Testing provides information
about actual conditions only at the precise locations
where samples are taken, and only when they are taken.
Your Geo-environmental professional has applied that
specific information to develop a general opinion about
environmental conditions. Actual conditions in areas
not sampled may differ (sometimes sharply) from those
predicted in a report. For example, a site may contain
an unregistered underground storage tank that shows no
surface trace of its existence. Even conditions in areas
that were tested can change, sometimes suddenly, due to
any number of events, not the least of which include
occurrences at adjacent sites. Recognize, too, that even
some conditions in tested areas may go undiscovered,
because the tests or analytical methods used were
designed to detect only those conditions assumed to
exist. '

Manage your risks by retaining your Geo-environmental
professional to work with you as the project proceeds.
Establish a contingency fund or other means to enable
your Geo-environmental professional to respond rapidly,
in order to limit the impact of unforeseen conditions. To
help prevent any misunderstanding, identify those
Page 1 of 3
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empowered to authorize changes and the administrative
procedures that should be followed.

Do Not Permit Any Other Party To Rely on
the Report

Geo-environmental professionals design their studies and
prepare their reports to meet the specific needs of the
clients who retain them, in light of the risk management
methods that the client and Geo-environmental
professional agree to, and the statutory, regulatory, or
other requirements that apply. The study designed for a
developer may differ sharply from one designed for a
lender, insurer, public agency or even another
developer. Unless the report specifically states
otherwise, it was developed for you and only you. Do
not unilaterally permit any other party to rely on it. The
report and the study underlying it may not be adequate
for another party's needs, and you could be held liable
for shortcomings your Geo-environmental professional
was powerless to prevent or anticipate. Inform your
Geo-environmental professional when you know or
expect that someone else - a third-party will want to use
or rely on the report. Do not permit third-party use or
reliance until you first confer with the Geo-
environmental professional who prepared the report.
Additional testing, analysis, or study may be required
and, in any event, appropriate terms and conditions
should be agreed to so both you and your Geo-
environmental professional are protected from third-
party risks.  Any party who relies on a Geo-
environmental report without the express written
permission of the professional who prepared it and the
client for whom it was prepared may be solely liable for
any problems that arise.

Avoid Misinterpretation of the Report

Design professionals and other parties may want to rely
on the report in developing plans and specifications.
They need to be advised, in writing, that their needs may
not have been considered when the study's scope was
developed, and, even if their needs were considered, they
might  misinterpret  Geo-environmental  findings,
conclusions, and recommendations. Commission your
Geo-environmental professional to explain pertinent
elements of the report to others who are permitted to rely
on it, and to review any plans, specifications or other
instruments of professional service that incorporate any
of the report’s findings,  conclusions, or
recommendations. Your Geo-environmental
professional has the best understanding of the issues
involved, including the fundamental assumptions that
determined the study's scope.

Give Contractors Access to the Report

Reduce the risk of delays, claims, and disputes by giving
contractors access to the full report, providing that it is
accompanied by a letter of transmittal that can protect
you by making it unquestionably clear that: 1) the study
was not conducted and the report was not prepared for
purposes of bid development, and 2) the findings,
conclusions, and recommendations included in the report

18-292 File A

are based on a variety of opinions, inferences, and
assumptions and are subject to interpretation. Use the
letter to also advise contractors to consult with your Geo-
environmental professional to obtain clarifications,
interpretations, and guidance (a fee may be required for
this service), and that-in any event-they should conduct
additional studies to obtain the specific type and extent
of information each prefers for preparing a bid or cost
estimate. Providing access to the full report, with the
appropriate caveats, helps prevent formation of
adversarial attitudes and claims of concealed or differing
conditions. If a contractor elects to ignore the warnings
and advice in the letter of transmittal, it would do so at
its own risk. Your Geo-environmental professional
should be able to help you prepare an effective letter.

Do Not Separate Documentation from the
Report

Geo-environmental reports often include supplementary
documentation, such as maps and copies of regulatory
files, permits, registrations, citations, and
correspondence with regulatory agencies. If subsurface
explorations were performed, the report may contain
final boring logs and copies of laboratory data. If
remediation activities occurred on site, the report may
include: copies of daily field reports, waste manifests,
and information about the disturbance of subsurface
materials, the type and thickness of any fill placed on
site, and fill placement practices, among other types of
documentation. Do not separate supplementary
documentation from the report. Do not, and do not
permit any other party to redraw or modify any of the
supplementary documentation for incorporation into
other professionals’ instruments of service.

Understand the Role of Standards

Unless they are incorporated into statutes or regulations,
standard practices and standard guides developed by the
American Society for Testing and Materials (ASTM) and
other recognized standards-developing organizations
(SDOs) are little more than aspirational methods agreed
to by a consensus of a committee. The committees that
develop standards may not comprise those best qualified
to establish methods and, no matter what, no standard
method can possibly consider the infinite client and
project-specific variables that fly in the face of the
theoretical "standard conditions" to which standard
practices and standard guides apply. In fact, these
variables can be so pronounced that Geo-environmental
professionals who comply with every directive of an
ASTM or other standard procedure could run foul of
local custom and practice, thus violating the standard of
care.

Accordingly, when Geo-environmental professionals
indicate in their reports that they have performed a
service "in general compliance" with one standard or
another, it means they have applied professional
judgement in creating and implementing a scope of
service designed for the specific client and project
involved, and which follows some of the general
precepts laid out in the referenced standard. To the
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extent that a report indicates "general compliance" with a
standard, you may wish to speak with your Geo-
environmental professional to learn more about what
was and was not done. Do not assume a given standard
was followed to the letter. Research indicates that that
seldom is the case.

Realize That Recommendations May Not Be
Final

The technical recommendations included in a Geo-
environmental report are based on assumptions about
actual conditions, and so are preliminary or tentative.
Final recommendations can be prepared only by
observing actual conditions as they are exposed. For that
reason, you should retain your Geo-environmental
professional to observe construction and/or remediation
activities on site, to permit rapid response to
unanticipated conditions. The Geo-environmental
professional who prepared the report cannot assume
responsibility — or  liability  for the report’s
recommendations if that professional is not retained to
observe relevant site operations.

Understand That Geotechnical Issues Have
Not Been Addressed

Unless geotechnical engineering was specifically
included in the scope of professional service, a report is
not likely to relate any findings, conclusions, or
recommendations about the suitability of subsurface
materials for construction purposes, especially when site
remediation has been accomplished through the removal,
replacement, encapsulation, or chemical treatment of on-
site soils. The equipment, techniques, and testing used
by geotechnical engineers differ markedly from those
used by Geo-environmental professionals: their
education, training, and experience are also significantly
different. If you plan to build on the subject site, but
have not yet had a geotechnical engineering study
conducted, your Geo-environmental professional should
be able to provide guidance about the next steps you
should take. The same firm may provide the services
you need.

Read Responsibility Provisions Closely
Geo-environmental studies cannot be exact; they are
based on professional judgement and opinion.
Nonetheless, some clients, contractors, and others
assume Geo-environmental reports are or certainly
should be unerringly precise. Such assumptions have
created unrealistic expectations that have led to wholly
unwarranted claims and disputes. To help prevent such
problems, Geo-environmental professionals have
developed a number of report provisions and contract
terms that explain who is responsible for what, and how
risks are to be allocated. Some people mistake these for
"exculpatory clauses," that is, provisions whose purpose
is to transfer one party's rightful responsibilities and
liabilities to someone else. Read the responsibility
provisions included in a report and in the contract you
and your Geo-environmental professional agreed to.
They are important.

18-292 File A

Rely on Your Geo-environmental
Professional for Additional Assistance
Membership in ASFE exposes Geo-environmental
professionals to a wide array of risk management
techniques that can be of genuine benefit for everyone
involved with a Geo-environmental project. Confer with
your ASFE-member Geo-environmental professional for
more information.
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Enquiries Anita Packwood
Telephone (07) 3224 8168
Your reference Mobil Mareeba
Our reference BNE1230

7 January 2002

s.73
‘Golder Associates Pty Ltd
PO Box 5823
CAIRNS QLD 4870

Dear| s73 |

Environmental Protection Act 1994, Chapter 7 Part 8
NOTICE TO SUPPLY ADDITIONAL INFORMATION

Environmental Site Assessment, Former Fuel Depot Site.

Remedial Excavation and Validation Works, Former Mobil Fuel Depot Site.
Remediated Soil Validation, Former Mobil Fuel Depot Site.

Risk Assessment, Former Fuel Depot Site

Suhle Street
MAREEBA QLD - 4870

Pursuant to section 398 of the Environmental Protection Act 1994 (EP Act), the following information
is required to assist with assessment of health and environmental issues associated with the site
described in the Reports referenced above dated August 2000 and the other three August 2001
respectively. Lot 1 M 356134 will remain on the Environmental Management Register (EMR)
with its current status until sufficient work is conducted to satisfactorily address the following

point:

e The EPA will consider a SMP for the above referenced site for continued future use as commercial
or industrial land. Please supply a hard and soft copy of the draft Site Management Plan (SMP). The
soft copy of the SMP must be compatible with Word 97 and can be supplied either on disk or e-
mailed directly to anita.packwood@env.qld.gov.au . Also include a hard copy of a figure detailing
the area of the site where contamination remains (this must be marked in the legend as the ““Area to
be Managed”, it must indicate areas containing residual TPH and contaminated groundwater).

Yours sincerely,

sdh4p4( 6) Personal information

J

Anita Packwood

Senior Environmental Officer

Contaminated Land Unit

CL B s.73

NI

18-292

288 Edward Street Brisbane QLD
Queensland 4000 Australia

GPO Box 2771 Brisbane QLD
Queensland 4001 Australia

Telephone (07) 3225 1827
Facsimile (07) 3247 3278
Website www.env.qld.gov.au

ABN 87 21,1583 131



The Association of
Consulting Engineers
Australi

BNE [A30

— |
Ve o9
AB.N. 64 006 107 857 ?@ GOldgl'
I/ Associates

216 Draper Street, Caims, Qld 4870 Australia
(PO Box 5823, Caims, Qld 4870 Australia)
Telephone (07) 4051 2033
Fax (07) 4052 1546
http://www.golder.com

8 November 2001 00673025(T)

Level 12, 160 Anne Street
BRISBANE QLD 4000

Attention: Anita Packwood

Dear Madam

NOTICE TO SUPPLY ADDITIONAL INFORMATION
FORMER MOBIL FUEL DEPOT SITE (PMO01)
REYNOLDS STREET, MAREEBA, QUEENSLAND
(EPA REFERENCE BNE 1230)

Further to your letter of 17 October 2001, regarding provision of additional information for the
Former Mobil Fuel Depot in Mareeba. Mobil Oil Australia Pty Ltd have indicated that removal from
the Environmental Management Register is not now required. Instead a Suitability Statement for
future commercial or industrial land use (in line with current zoning) is sought.

Could you please reconsider the site for issuing of such a statement.
If you have any further queries, please do not hesitate to contact this office.

Yours faithfully,
GOLDER ASSOCIATES PTY LTD

sch4p4( 6) Personal informatior

| s73 |

Associate

ce: Mobil Oil Australia Pty Ltd — s.73

LMG/PKS/cps

SADATAENV00\00673025\73025LT.DOC T e D
GONTAMINATED
R ARR, .!ﬂmn"
|
ZQ
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Enquiries Anita Packwood
Telephone (07) 3224 8168
Your reference Mobil Mareeba
Our reference BNE1230

17 October 2001

Mr s.73

Golder Associates Pty Ltd
PO Box 5823

CAIRNS QLD 4870

Dear s.73
Environmental Protection Act 1994, Chapter 7 Part 8
NOTICE TO SUPPLY ADDITIONAL INFORMATION

Environment Site Assessment, Former Fuel Depot Site.

Remedial Excavation and Validation Works, Former Mobil Fuel Depot Site.
Remediated Soil Validation, Former Mobil Fuel Depot Site.

Risk Assessment, Former Fuel Depot Site.

Suhle Street

MAREEBA QLD 4870

Pursuant to section 398 of the Environmental Protection Act 1994 (EP Act), the following
information is required to assist with assessment of health and environmental issues associated
with the site described in the Reports referenced above dated August 2000 and the other three
August 2001 respectively. Lot 1 M 356134 will remain on the Environmental Management
Register (EMR) with its current status until sufficient work is conducted to satisfactorily
address the following point:

e The Risk Assessment has looked at scenarios off-site and has established that for this current
situation the off-site risk is acceptable, however, the scenarios have not been run for on-site
situations. If the site is to be removed from the EMR these scenarios must be run for on-site
situations also. Please ensure that these scenarios are undertaken and the results submitted to
the Contaminated land Unit for Assessment.

Your‘s sincerely

sch4p4( 6) Personal information

Anita Packwood
Senior Environmental Officer
Contaminated Land Unit

Page 1 of 1 160 Ann Street Brisbane QLD
Queensland 4000 Australia
PO Box 155 Brisbane Albert Street QLD
Queensland 4002 Australia
Telephone (07) 3225 1827
Facsimile (07) 3247 3278

Website www.env.qld.%ov.au
18-292 File A ABN 87 2239658 Y88 131
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09/10/2001 Anita Packwood Petroleum Product or Oil Storage
BNE1230 Suhle Street, Mareeba Lot 1 M 356134

Mobil Oil
Australia Pty Ltd

Goal: Removal from the EMR.

Background Information:
* The geological structure of the area was identified as red brown basaltic clays to depth varying between

1.5m at the northern end of the site to greater than 4m in the southern. The area is underlain by remnant
flows of olivine basalt of the Atherton Basalt Formation.

*  Impacted material was removed across the site to a minimum of 4m. Figure 1 shows areas where residual
contamination remains and the table on Figure 1 shows the maximum levels remaining.

*  Groundwater - The site is not located in a proclaimed area. DNR information states that bore yield in the
Mareeba area is generally <1L/s. Potable use of the groundwater would be rare. Groundwater beneath
the site is expected to be 15m - 20m below ground surface. Groundwater flow direction is expected to be
north east as per regional drainage lines.

* Groundwater has been used by the neighbouring nursery for 24 years with no adverse effects seen to
date. 4 bores were sampled in the groundwater monitoring. 3 on-site and the nursery bore. The on-site
wells are believed to be located in a perched water table as the standing water levels were between
6.25m and 6.5m.

* No phase separation was noted in any samples taken. Maximum TPH levels found in the ground water
samples are shown in the table on Figure 2.

Risk Assessment:

* The Risk assessment has been carried out with regards to the groundwater contamination. Golder’s does
not consider the hydrocarbon contamination remaining on site below 4m depth to be a risk. They believe
that as the contamination is below the level required for building foundations or service trenches that no
risk is evident.

- The neighbouring commercial nursery extracts it’s water from a different aquifer, therefore a complete
exposure pathway does not exist.

- The groundwater is at a level (6m) which is below the typical excavation level for most developments
so worker exposure, according to Golder’s, need not be considered.

- The risk of exposure to recreational surface water users is minimal given the distance from the site to
the nearest surface water body, 700m to basalt Creek.

- The risk of ingestion of impacted water is considered to be low given the municipal water supply and
generally low bore yields. However, the presence of domestic bores has not been determined as the area
is not proclaimed. The nearest residence of concern is the one located is 200m down gradient of the site.

* Parameters were decided on and plugged into the RISC V3 model. Results shown on Page 11 of Risk
Assessment Report.

*  The risk assessment indicated that the dissolved phase hydrocarbons in the groundwater at the site do not
represent an unacceptable health risk for domestic groundwater users. Indoor air monitoring for a 150m?
building indicated an acceptable level of risk to adult workers. The risk assessment indicated that
leaching of residual hydrocarbon contamination below 4m does not present an unacceptable health risk
for potential domestic groundwater users.

Recommendation:

% Disagree that contamination below 4m can be disregarded and that the levels of contaminants found in
the groundwater do not pose a possible risk to human health or the environment as it is noted that the
Risk Assessment scenarios have been designed for off-site not on-site use. Scenarios should be carried

out for an in-site bore and its use.

%+ Recommend that an additional information letter be sent to the consultant and owner stating that as
contamination remains on site, the site will remain on the register. Suggest that the consultant undertake
a further Risk Assessment analysis based on the on-site use of groundwater from a bore.
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Golder Associates Pty Ltd
A.C.N. 006 107 857
AB.N. 64 006 107 857

216 Draper Street, Cairns, Qld 4870 Australia
(PO Box 5823, Cairns, QId 4870 Australia)
Telephone (07) 4051 2033

Fax (07) 4052 1546

http://www.golder.com

REPORT ON AN FrTED
2 0 AUG 2p01
' RISK ASSESSMENT
FORMER FUEL DEPOT SITE
REYNOLDS STREET (PMO1)

MAREEBA, QUEENSLAND

Submitted to:

Mobil Oil Australia Pty Ltd
Mobil House

Floor 4, 417 St Kilda Road

Melbourne Victoria 3004

DISTRIBUTION:
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2 Copies - Golder Associates Pty Ltd

August, 2001 00673025(S)

e
18-292 o ’ File A - ~ Page510f131 Ndinririne

oo hamcistenst  OFFICES IN ADELAIDE, BRISBANE, CAIRNS, MAROOCHYDORE, MELBOURNE, PERTH, SYDNEY, INDONESIA, HONG KONG, CHINA, THAILAND, PHILIPPINES ACHIEVERS

At OFFICES ACROSS NORTH AMERICA, SOUTH AMERICA, EUROPE, AUSTRALIA AND ASIA GRQLP



4

. August, 2001 ' . -

00673025(S)  *

[ | | EXECUTIVE SUMMARY

Golder Associates was engaged by Mobil Oil Australia Pty Ltd (Mobil) to carry out site
; contamination investigations, to oversee remedial works and to carry out a risk assessment related
~ to residual hydrocarbon contamination at a former Fuel Depot (PMO1) located at 27 Reynolds

Street, Mareeba. The need for the work have prompted by the site closure and its proposed .
E . _ divestment. It is understood that Mobil wish to remediate the site to allow its removal from the

Environmental Management Register (EMR) and allow unrestricted sale of the site. This report
presents the results of the risk assessment. - "

Details relating to the site conditions prior to and following remedial earthworks have been
previously presented in Golder Associates reports 00673018(E) dated August 2000 and
00673025(Q) dated August 2001. F indings from these reports have been used to establish some

parameters for the modelling conducted during this assessment. The previous reports should be
read in conjunction with this report. ‘ : '

"' The objectives of the risk assessment report were to:

* provide a quantitative evaluation of the risks/hazards associated with residual hydrocarbon
contamination in soil/weathered rock located more than 4 m below the ground surface;

* provide a ‘quantitative evaluationof the risks/hazards associated with dissolved phase
o hydrocarbon impacted groundwater; and : ‘

progress the site towards removal from the Environmental Management Register.

Three main scenarios were modelled:

* Scenario | — Risk to child receptors from ingestion and dermal contact with impacted

‘ groundwater at a hypothetical residential well located between 100 m and 200 m downgradient

; : of the site. In this scenario the impacted groundwater arises from transport of identified
‘ dissolved phase hydrocarbon in the groundwater beneath the site.

¢ Scenario 2 ~ Risks to adult workers from inhalation in an indoor area impacted with vapours
from residual hydrocarbon contamination beneath a hypothetical building on the site.

o Scenario 3 — Risk to child receptors from ingestion and dermal contact with impacted
groundwater at a hypothetical residential well located between 100 m and 200 m downgradient
of the site. In this scenario the impacted groundwater arises from leaching from residual

o , hydrocarbon impacted soils into groundwater which flows offsite.

Results of the risk assessment modelling are summarised below:

e Therisk assessment indicated that the identified dissolved phase hydrocarbon concentrations in
the groundwater at this site do not represent an unacceptable health risk for potential domestic
groundwater users. Hazard quotients for the modelled scenarios were below 1 in all cases and
carcinogenic risk associated with benzene was less than 1 x 107,

*  Modelling of indoor air quality for a 150 m? structure constructed over an area of residual
hydrocarbon impacted soil indicated an acceptable level of health risk for adult workers. The

b hazard quotient for this scenario was less than 1 and the carcinogenic risk associated with
benzene were less than 1 x 107,

i e The risk assessment indicated that leaching from the identified residual hydrocarboh soil
. _ contamination (below 4 m depth) into the groundwater does not represent an unacceptable
health risk for potential domestic groundwater users. Hazard quotients for the modelled

scenarios was below 1 in all casés and carcinogenic risk associated with benzene was less than
Ix 107

On the basis of these risk assessment findings, no further remedial works are considered to be

/ warranted to address dissolved phase hydrocarbons in the groundwater or residual "hydrocarbon

B contamination in soil below 4 m at this site. The results of the risk assessment also confirm that
the site is fit for future use as an industrial or commercial site. S

Goldlegr Associates
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August, 2001 - i -

00673025(S)  *
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August, 2001 1. . 00673025(S)

1.0 INTRODUCTION

Golder Associates was engaged by Mobil Oil Australia Pty Ltd (Mobil) to carry out site
contamination investigaiions, to oversee remedial works and to carry out a risk assessment
related to residual hydrocarbon contamination at a former Fuel Depot (PMO01) located at
27 Reynolds Street, Mareeba, Queensland. The need for the work was promptéd by the site
closure and its proposed divestment. It is understood that Mobil wish to remediate the site to

‘allow its removal from the Environmental Management Register (EMR) and allow

unrestricted sale of the site. This report presents the results of the risk assessment.

The objectives of the risk assessment report were to:

e provide a quantitative evaluation of the risks/hazards associated with residual
hydrocarbon contamination in soil/weathered rock located more than 4 m below the

ground surface;

e provide a quantitative evaluation of the risks/hazards associated with dissolved phase
hydrocarbon impacted groundwater; and ' ' '

e progress the sﬂite towards removal from the Environmental Management Register.
The work conducted for the risk assessment consisted of:

e installation of an additional groundwater monitoring well;

e collection and analysis of additional grouﬁdwaterisamples;

e collation of residual soil céntamin_ation data;

e identification _of_potential receptors and exposure pathways.

. vevaluétion/ide.ntiﬁcation of parameters for the numerical assessment.

e “tier 2” evaluation of risk using numerical software package “RISC” including a
sensitivity analysis. '

The work undertaken is presented in the following sections. "
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2.0 SUMMARY OF ENVIRONMENTAL HISTORY

21 Previous Reports

An Environmental Slte Assessment (ESA) for the site.was conducted by Golder Associates in

July 2000 [Report 00673018(E) dated August 2000]. The ESA report provides information on

site conditions including site geology and hydrogeology; site history and potential sources of

contamination; results of initial soil and water sampling; areas of hydrocarbon impact and °

their approximate extent; a site conceptual model and qualitative risk assessment; and risk
management options. The ESA report should be read in conjunction with this report.

Remedial excavations to remove hydrocarbon impacted soils were conducted in October 2000
and February 2001. Discussion on the extent of excavations conducted, results of testing on
soil samples to validate the excavations and the location of areas with residual contamination
are presented in Golder Associates Report 00673025(Q) dated August 2001. The remedlal

excavation report should be read in conjunction with this report.

Earthworks to remediate excavated hydrocarbon impacted soils were conducted between
November and April 2001. Results of testing on soil samples to validate the remediated soil

are presented in Golder Associates Report 00673025(R) dated August 2001. The remediated
soil report should be read in conjunction with this report.

A summary of relevant findings from the above reports and additional groundwater sampling
and analysis are presented in the following sections.

2.2  Site Soil Conditions

The 1:250,000 scale geological map of the Mossman Reglon (Mapsheet SE, 55-1 1983)-

indicates that the site area is underlain by remnant flows of olivine basalts of the Atherton
Basalt Formation.

The subsurface profile revealed during the ESA and subsequent excavations consists of red
brown basaltic clays to depths varying between 1.5 m at the northern end of the site to more
than 4 m at the southern end. The clays are underlain by a series of overtopping basalt flows:
The weathered basalt had a low but variable strength to depths of at least 10 m, the limit of
the investigation.

Excavations in Octobér 2000 and February 2001 removed hydrocarbon impacted soils to

- depths of at least 4 m over the site area. Locations where residual hydrocarbon contamination

ts still present at depth are shown on Figure 1. A summary of laboratory results on soil
samples of the residual contamination in these areas is provided in Table 1.

Golder Associates
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2.3 Site Groundwater Conditions

Department of Natural Resources (DNR) have advised that the subject site is not located ina ~ -

proclaimed area and registration of bores is not required. DNR indicated that groundwater
flow in the basalt is complex with a number of local flow systems which have not yet been

accurately delineated. DNR further advised that bores around the townshlp of Mareeba

generally produce low yields of less than 1 litre/sec. A town water supply system provides
water to the township and therefore potable use of the groundwater would be rare. Water used

to irrigate the sports fields and parkland to the north west of the site is understood to be

extracted from Granite Creek. =

In the immediate vicinity of the site the groundwater table is expected to be close to the water
levels in Basalt Creek and Granite Creeks (about 15m to 20 m below the ground surface of

the site). The direction of groundwater flow is expected to be north east in sympathy with the
regional surface drainage lines.

The adjacent nurser'y’owner, Mr Knowlton, indicated that a water bore was located at the
nursery within 50 m of the common boundary (see Figure 2). Mr Knowlton indicated that the
bore sourced water from an aquifer about 20m below the surface. The water from the bore has
been used over the past 24 years to irrigate the rainforest trees propagated at the nursery.
From Mr Knowlton’s description of the pump size and number of sprinkler heads in the
irrigation system, we estimate that the bore has a yield of about. 5 litres per second. Mr
Knowlton also indicated that hydrocarbon odours had never been observed in the irrigation
water and no vegetation stress had resulted from use of the water. This nursery well was
sampled in October 2000 and analysed for TPH and BTEX. The laboratory test certificate is-
presented in Appendix A :clnd the results are summarised in Table 2.

Two groundwater wells (BH5 and BH39) were installed and sampled during the ESA (see
Figure 2). Standing groundwater levels in the two monitoring wells installed were between

6.25 m (RL193.75 m) in BH5 and 6.5 m (RL192.6 m) in BH39 below the ground surface.
Standing water levels measured on 12 July 2000 about a week after installation and
development were 6.25 m and 6.5 m. The hydraulic conductivity and observations during
development and purging of the monitoring wells suggeét' that the aquifer encountered would
have a low yield (less than 1 litre/sec). Water samples collected from these wells were
analysed for TPH and BTEX. The laboratory test certificates are presented in Appendix A and
the results are summarised in Table 2.

A third monitoring well (BH44) was installed during the site remedial excavations (see
Figure 2). The well construction details are provided on the borehole report in Appendix B.
The aater from this well was sampled and analysed for TPH and BTEX. The laboratory test
certificate is presented in Appendix A and the results are summarised in Table 2.
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No phase separated hydrocarbons were observed on the water samples removed from the
nursery bore or the on site monitoring wells.

The difference in groundwater levels and estimated yields | between the site monitoring wells

»and the irrigation bore on the adjacent property, plus\the absence of hydrocarbon

contamination in the water from the nursery bore indicate 'that two aquifers are present
beneath the site which are separated by a confining layer.

Field electrical conductivity measurements indicate that the upper groundwater aquifer could
be potentially used as a source of potable water and this would be the beneficial use which

would need to be preserved under the Water Policy. of the Queensland Enwronmental
Protection Act.

24 _ Properties of Contaminants of Concern-
iy

24\1 Residual Soil Contamination

!

The closely spaced grid pattern sampling conducted during thé ESA and subsequent removal
of all fuel storage tanks, pipework and associated structures indicated a low probability of
additional unidentified sources of hydrocarbon contamination to be present at the site.

* Validation sampling has indicated that hydrocarbon impacted soils have been removed to

depths of at least 4 m below the ground. surface. Residual hydrocarbon contamination is
present in the soil (and weathered rock) at three locations as shown on Figure 1. The highest
residual hydrocarbon contamination concentrations in the soil at these locations consists of :

Location Maximum Concentration Detected (mg/kg)

‘ Ce-Cy Ci-Ciy C5-Cqg Ethyl Benzene Xylene
Area 3 - 710 4400 8200 1 .9
Area 4 <5 340 <50 <l <3
Area 10 330 1800 1700 <l <3

242 Dissolved_Phase Hyd‘rocarbons

Residual dissolved phase hydrocarbons identified in the groundwater at the three onsite
groundwater monitoring wells (BHS, BH39 and BH44). The highest dissolved phase
hydrocarbon contamination concentrations in the groundwater at these locations consists of:

Location Maximum Concentration Detected (ug/L)
C(,"Cf) C|0-C|4 C|5-C28 C29'C36 Benzené Tolue‘ne Ethyl Xylene
Benzene | -
BHS5 320 85000 | 170000 600 0.6 <l 3 3
BH39 | 2300 | 1400 | <100 | <100 | " 200 - 4 150 - 390
_ BH44 | 2000 | 1800 | 400 | <j00 | <05 <l <l 500
Golder Associates
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Groundwater levels in the monitoring wells indicate a hydraulic gradient of 0. 03 to the north
east in the upper aquifer. Field tests during the ESA indicate a indicated a hydraulic

conductwnty of 7.8 x 107"m/s within the upper aquifer.
3.Q EXPOSURE ASSESSMENT

3.1 Receptors and Eprsufe Pathways
3.1.1 Rgsidual Soil Contamination

The potentiaily threatened sensitive receptors c’onsisﬁ of:

¢ Future Industrial/Commercial Site Users (soil vapour).

e Residential Groundwater Users within 1 km downgradient. of the site (leaching and
groundwater transport).

* Relevant Surface Water‘Ecological Organisms (leaching, groundwater transport and
discharge into surface water bodies).

* Recreational Surface Water Users (leaching, groundwater transport and discharge into
surface water bodies).

A flowchart of potential exposure pathways for residual soil contamination is presented as
Figure 3. Complete exposure pathways do not currently exist.

The risk of dermal exposure or particulate inhalation of résidual hydrocarbon impacted soil
located more than 4 m below the surface is unlikely for future commercial/industrial site
users. Although the risk associated with long term exposure to fugitive hydrocarbon vapours
needs to be considered for future commercial/industrial site users. .

Redevelopment of the site and excavations for underground services and utilities are unlikely
to require excavation to beyond 4 m and therefore assessment of the risks associated with

dermal exposure and partlculate inhalation of residual hydrocarbon impacted soil is not
required.

A detailed risk assessment needs to be conducted of the impacts on the groundwater (and

groundwater receptors) resulting from leaching of residual hydrocarbons in the.soil/weathered
rock profile below 4 m. '

Golder Associates
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3.1.2 Dissolved Phase Hydrocarbons
The potentially threatened sensitive receptors consist of:

e Residential Groundwater Users within 1 km downgradiént of the site (groundwater
transport). '

* Relevant Surface Water Ecological Organisms (groundwater transport and discharge into
surface water bodies).

L

* Recreational Surface Water Users (groundwater transport and discharge into surface

water bodies).

A flowchart of potential exposure pathways for dissolved phase groundwater contamination is
presented as Figure 4. Complete exposure pathways do not currently exist.

The risk of commercial water user (nursery worker) exposure to impacted groundwater is
considered to be negligible as the water bore on the adjacent property sources a deeper and
separate aquifer to that intersected by the site monitoring bores. The results of analysis on a
sample from the bore on the adjacent property confirmed that the deeper aquifer was not
impacted with hydrocarbons and therefore a complete exposure pathway does not exist.

The groundwater at the site is at a depth (6 m) which is greater than would be typically
excavated for most developments and therefore worker exposure need not be considered.

Risk of ingestion of impacted groundwater is considered to be low given the available town
water supply and generally poor yields in the impacted aquifer. However, the presence of
domestic bores has not been able to be determined as their registration is not required in this
area. Although the aquifer is seasonal, a more detailed risk assessment is required to confirm
the degree of risk assuming that a domestic bore supply is present at the nearest downgradient
residence (more than 200 m from the site). Ingestion and dermal contact by child receptors
needs to be considered, as they would be the critical receptors.

Risk of exposure to recreational surface water users and surface water aquatic ecosystems is
considered to be minimal and is mitigated by the distance between the site and the nearest
surface water body (Basalt Creek about 700 m to the north east).

3.2 Parameters and Assumptions

3.2.1 Residual Soil Contamination

Parameters and assumptions used during the risk assessment are listed in the table below.
Conservative parameters have been selected to simulate worst case conditions.
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Model Input Parameters — Residual Soil Contaminatibn

Leaching to Groundwater

Parameter Value Comment
Soil Properties '
Total Porosity 0.3 “Assumed values for weathered basalt and soils derived
: from weathered basalt.
Residual Water Content 0.17 -
cm’/em’
Fractional Organic Carbon 0.010 g oc/g
soil
Soil Bulk Density 1.7¢m* -
[nfiltration Rate 20 cm/yr
Saturated Conductivity of Vadose Zone 0.015m/day
Van Genuchten’s N 1.09 ]
Thickness of Vadose Zone 6 m Depth to water table
Saturated Zone Degradation Rates 2% Conservative Assumption
Aquifer Properties '
Hydraulic Conductivity 0.03 m/day | ESA Report
Effective Porosity 0.3 Aésumption for Gravel
0.2 Assumption for Clay
Soil Bulk Density (.7 g/em? Assumption for Gravel & Clay
Hydraulic Gradient 0.03 Based on groundwater levels'in monitoring wells
Saturated Zone Degradation Rates 2% Conservative Assumption
Source Geometry
Thickness of Source 2m Average thickness based on findings of remedial
’ excavations & ESA boreholes.
Length of Source in Direction of GW 60 m Assumption — Distance between BHS and north east
flow boundary.
Width of Source. Perpendicular to 30 m Assumption — Distance between BH35 and the north west
Direction of GW flow ' boundary.
Source Concentrations (mg/kg)
Benzene 0.5 A database of all residual soil concentrations shown in
Table | . were considered. The average wéighted
Ethyl benzene ! concentration shown here were evaluated by applying a
TPH Aromatics Cs-Co 144.7 weighting factor to the results at qach location bascd. on
the surface area of contamination at that location.
TPH Aromatics Cs-C)q 1259.2 Detection levels have been used for results with
; - laboratory non-detects. N
TPH Aromatics C,,-C,, 2031.2 .
TPH Aromatics C4;-Cj, .50
Toluene |
Xylene 3.5
Fate and Transport Model
Simulation Time 100 years = | Assumption
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Parameter Value Comment
Soil Properties
Total Porosity 03 Assumed values for weathered basalt and soils derived
s ‘ 35| from weathered basalt.
Residual Water Content 0.17 cm’/cm :
Fractional Organic Carbon 0:010 g oc/g
soil
Soil Bulk Density 1.7 vm’
Infiltration Rate . 20 cmyr
Saturated Conductivity of Vadose Zone | 0.015m/day
Van Genuchten’s N 1.09 »
Thickness of Vadose Zone 6m Depth to water table
Saturated Zone Degradation Rates 2% Conservative Assumption
Source Geometry
Thickness of Source 3S5m ESA boreholes.
Length of Source 7.5m Based on Results of Area 3.
Width of Source 7.5m Based on Results of Area 3.
Building Geometry
Plan Area 150 m? Assumption -
Foundation Thickness 0.lm Assumption
Source Concentrations (mg/kg)
Benzene 0.5 Maximum concentrations listéd in Table 1 used.
Detection levels used for laboratory non-detects.
Ethyl benzene 1
TPH Aromatics Cs-C, 71.0
TPH Aromatics Cg-Cq 4400
TPH Aromatics C,(-C,, 8200
TPH Aromatics C,,-C;, 50
Toluene . 9
Xylene 35
Fate and Transport Model
Simulation Time 100 years Assumption

18-292
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3.2.2 Dissolved Phase Hydrocarbons

Parameters and assumptions used during the risk assessment are listed in the table below.
Conservative parameters have been selected to simulate worst case conditions.

Model Input Parameters — Dissolved Pha'se Hydrocarbons in Groundwater

Parameter ] Value : Comment

Aquifer Properties

V Hydraulic Conductivity 0.0093m/day | ESA Report
Effective Porosity 0.3 Assumption for Gravel
0.2 | Assumption for Clay
Soil Bulk Density 1L.7g/em’ | Assumption for Gravel & Clay
Hydraulic Gradient 0.03 Based on groundwater levels in monitoring wells
Saturated Zone Degradation Rates 2% Conservative Assumption '

Source Geometry

Thickness of Source 3.0m Assumption — thickness varies Seasonally

Length of Source in Direction of GW 60 m Assumption - Distance between BHS and north east
flow boundary

Width of Source Perpéndicular to 30 m Asspmption - Distance between BHS5 and the north
Direction of GW flow west boundary

Source Concentrations (mg/L)

Benzene 0.0576 A database of all concentrations shown in Table 2

Ethyl benzene 0.0418 (excluding the nursery bore) were considered. The

average weighted concentration shown here were
TPH Aromatics Cs-C, 1.28

evaluated by applying a weighting factor to the results
TPH Aromatics C,-C, 8.284 at each location based on the number of samples

collected from that location. A weighting factor of 1

ics Cj6-C 15.57 . :
TPH Aromatics Cy¢-Cay 3 was applied to the results from BHS and BH4. A
TPH Aromatics Cy-Cy, 0.146 weighting factor of 3 was applied to the results from |
Toluene 0.0018 BH39. Detection levels have been used for results with

laboratory non-detects.

Xylene . 0.735 :
Fate and Transport Model
Stmulation Time 100 years Assumption
Length of Pulse from Groundwater 5 years Assumption — Time from report of bowser leak (1995)
Source to removal of source (remedial earthworks 2000)

4.0 ‘RISKIHAZARD CHARACTERISATION

4.1 Acceptable Risk/Hazard

The following target risk and hazard values have been used for the purposes of evaluating the

‘degree of significance of quantified risk:

* A lifetime carcinogenic risk value of 1 x 107 or less is considered to be “acceptable”.
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* A Hazard Quotient of less than | is considered to be “insignificant”.

4.2 Numerical Model

The numerical model “RISC” (Risk-Integrated Software for Cleanups) Version 3.09 was used
to quantify the level of risk associated with residual hydrocarbons in the subsoil profile and

dissolved phase hydrocarbons in the groundwater. This model uses an inbuilt fate and
transport model to simulate groundwater migration and -can evaluate the level of risk
associated with various exposure pathways. The model provides an evaluation of carcinogenic
risk or in the case of non-carcinogenic compounds, hazard quotient.

Further information on RISC can be found at www .bprisc.com.

4.3 Modelling Results -

Parameters. listed in Sections 3.21 and 3.2.2 were used to evaluate the exposure risk for
various scenarios of soil and groundwater contamination. The modelling scenarios and results
are summarised in the table below. Model input and output summaries for each scenario are
provided in Appendix C. '
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SCENARIO

MODELLING RESULTS (mg/L)*

Cs-C,

CIO'CIZ

CIG'CZI

CZI'C35

Benzene

Ethyl
benzene

Toluene

Xylene

HAZARD
QUOTIENT

CARCINOGENIC

RISK
(benzene only)

Groundwater Dissolved Phase Hydrocarbons

Scenario | - Child receplor exposed to
ingestion of groundwater and dermal contact
trom domestic bore installed 200m
downgradient of source area. (Assuming
gravel formation aquifer)

1.06 x 107

140 x 107"

5.97x 10"

-12
3.37x 10"

1.49x 107"

6.22x 10"

1.4x 10"

3.4x10"

Scenario 1b - As for scenario 1 but
assuming clay formation aquifer.

.0

Scenario Ic ~ As for scenario ! but
assuming domestic bore installed 100m
downgradient of source area.

4.08 x 107

7.06 x 107

321x10%

23x10*

1.4x10*

5.79x 107

2.46x 107

7x107

1.3x 10"

Residual Soil Contamination

S8)e100SSY 49p|0D

Scenario 2 — Adult worker receptor exposed
to indoor vapours from residual soil
contaminant.

NA

NA

NA

NA

NA

NA

NA

NA

1 0.77

1.1x107

Scenario 3a — Child receptor exposed to
ingestion of groundwater and dermal contact
from domestic bore installed 200m
downgradient of source area. (Assuming
leaching from residual soil contamination
into gravel formation aquifer)

242x 107

44x107?

1.39 x 107

1.04 x 107

4.47x10°

839x 107

23x 107

73x 103

56x10°

Scenario 3b — As for scenario 3a but -
assuming leaching from residual soil
contamination into clay formation aquifer)

Scenario 3¢ — As for scenario 3a but
assuming domestic bore installed 100m
downgradient of source area.

1.23x 10"

2.22x 107

9.03x 10

5.3x10"

23x 107

4.27x 107

1.17x 102

3.7x 107

29x10°®

NOTES:

* Maximum Concentrations at receptor bore over 100 years of modelling for scenarios 1, 1b, Ic, 3a, 3b and 3c.
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4.4 Summary of Findings

The risk assessment mdlcated that the identified dissolved phase hydrocarbon concentrations
in the groundwater at this site do not represent an unacceptable health risk for potential
domestic groundwater users. Hazard quotients for the modelled scenarios were below 1 in all
cases and carcinogenic risk associated with benzene was less than 1 x 10, At modelled
receptor well locations, the indicated concentrations of Cg-Cse hydroCaerns were belbw
Dutch Intervention Levels (References 1 and 2) and BTEX concentrations were below
Australian Drinking Water Quality Guidelines (Reference 3).

’

Modeiling of indoor air quality for a 150 m? structure constructed over an area of residual

hydrocarbon impacted soil indicated an acceptable level of health risk for adult workers. The

hazard quotient for this scenario was less than 1 and the carcinogenic risk associated with
benzene was less than 1 x 1075.

The risk assessment indicated that leaching of the identified residual hydrocarbon soil
contamination ‘below 4 m depth into the groundwater does not represent an unacceptable
health risk for potential domestic groundwater users. Hazard quotients for the modelled
scenarios were below 1 in all cases and carcinogenic risk associated with benzene was less
than 1 x 10°. At modelled receptor well locations, the indicated concentrations of Cg-Csg
hydrocarbons were below Dutch Intervention Levels (References 1 and 2) and BTEX
concentrations were below Australian Drinking Water Quality Guidelines (Reference 3).

5.0 CONCLUSIONS

The risk assessment has indicated that the residual soil contamination present below 4 m
depth and dissolved phase hydrocarbons in the ground water beneath this site do not represent
an unacceptable health risk to potential environmental receptors. On the basis of this risk
assessment no further remedial wbrks are considered to be warranted to address dissolved
phase hydrocarbons in the groundwater or residual hydrocarbon contamination in the soil
below 4m at this site. °

The results of the risk assessment also confirm that the site is suitable for future use as an
industrial or commercial site. It is recommended that this report is submitted to the EPA with
a request to have the site removed from the Environmental Management Register.

6.0 LIMITATIONS OF REPORT

‘This report has been prepared in accordance with the agreement between Mobil Oil Australia

Pty Ltd and Golder Associates Pty Ltd (Golder Associates). The services performed by
Golder Associates have been conducted in a manner consistent with the level of quality and
skill generally exercised by members of its profession and consulting practice. No warranty
or guarantee of site conditions is intended.
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This.report is solely for the use of Mobil Oil Australia Pty Ltd and any reliance of this report
by third parties shall be at such party’s sole risk and may not contain sufficient information
for purposes of other partles or for other uses. This report shall only be presented in full and
may not be used to support any other objective than those set out in the report, except where
written approval with comments are provided by Golder Assocnates

The information in this report is considered to be accurate at the date of issue in accordance to
the current conditions of the site. Subsurface conditions can vary across a particular site
which cannot be explicitly defined by investigation. Therefore it is unlikely that the results
and estimations expressed in this report will represent the extremes of conditions within the
site. Subsurface conditions ihcluding contaminant concentrations can change in a limited

period of time. This should be considered if the report is used after a significant delay in
time. '

Attached as Appendix D is a document entitled "Important Information About Your

" Environmental Site Assessment" which should be read in conjunction with this report. We

would be pleased to answer any questions about this important information.

GOLDER ASSOCIATES PTY LTD

sch4p4( 6) Personal information

18-292

s.73
Associate

LMG/PKS/MSC/kIm
WSERVER\S-DRIVE\DATA\ ENVOO\0067302573025RS.DOC
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. Sample Sample Depth | Ethyl
Cs-C Cyo- - - lene
Test Location Number | (m) ‘ PID ‘ppm) 6-Co Ci-Cis | C15-Cy3 | Cy9-Cy | Benzene | Toluene Benzene Xylene
BHS5 ' BHS56 4.04.5 - 8L.7 710 4400 8200 <50 <0.5 <l 1 9
Area 3 - Base 3B 4.04.1 - 7.5 <5 120 460 <50 <0.5 <l <l - <3
Area 3 - Base - 3K 4.04.1 50 150 2400 7400 <50 <0.5 <l <l <3
Area 3 - Base 3L 4.04.1 1.5 <5 340 320 <50 <0.5 <l <l <3
Area 4 - Base 4A 4.04.1 60 <5 340 320 <50 <0.5 <1.0 <1.0 <3.0
Area 10 - Base 10A 4.54.6 26 <5 980 1700 <50 <0.5 <1.0 <I1.0 <3.0
Area 10 - Base 10B 4.5-4.6 32 100 880 540 <50 <0.5 <1.0 <1.0 <3.0
Area 10 - Base 10C 6.0-6.1 111 330 1300 980 <50 <0.5 <1.0 <1.0 <3.0
Area 10 - Base 01D 5.0-5.1 40 <5 160 60 <50 <0.5 <1.0 <1.0 <3.0
Environmental Investigation Thresholds®™ 100 100 - 1000 (>C17) 1 7 (total BTEX)
Environmental Investigation Thresholds®? - - S - 1 - - -
Health Based Investigation Thresholds - Commercial/Industrial Use? - - > - - - - -
Notes
All results are expressed as mg/kg unless otherwise specified
Results above Investigation Thresholds shown in underlined bold italics
(1) Draft Guidelines for Assessment of Contaminated Land in Queensland, March 1991 :
(2) Environmental and Health Based Investigation Levels from Draft Guidelines for Assessment and Managemenl of Contammated Land in Queensland, May 1998
Figures in bold italics that have been underlined exceed the Environmental Investigation Thresholds i
= TABLE 1
? Golder SUMMARY OF ANALYTICAL RESULTS
I'd Associates " RESIDUAL SOIL CONTAMINATION
' TOTAL RECOVERABLE HYDROCARBONS &
MONOCYCLIC AROMATIC HYDROCARBONS
MOBIL OIL AUSTRALIA PTY LTD '
RISK ASSESSMENT
MAREEBA (PMO01)
Input By: LMG
Date: 13/08/2001 .
s&ndc@diByrary to public |nterest ’ : Page 1 of 1
. : S:ADATAVZENVO0\00673025173025Rs_Lab Tables\Tt - RESIDUAL SOIL

Date: \')’\Qéo\ .
18-29 File A . Page 68 of 131



Test Location Sample Number Date Sampled Cs-Cy CiCis | Ci5-Cys Cy9-Cy Benzene Toluene Bl:ltl?zylllc Xylene
BHS5 5 12/07/2000 320 85,000 170,000 600 0.6 <1 3 3
BH39 39 12/07/2000 1,600 260 <100 <100 53 1 19 230
BH39 BH39 12/10/2000 2300 1400 <100 <100 210 4 150 390
Off-site Irrigation Bore IR 12/10/2000 <20 <20 <100 <100 <0.5 <1 <] <3
BH39 MMWR 12/03/2001 140 140 <100 <100 <0.5 < <1 %3
BH44 MMWC 12/03/2001 2000 1800 400 <100 <0.5 <1 <1 500
ANZECC Water Quality Guidelines for Protection of Aquatic Ecosystems (Fresh NR NR NR NR 300 300 NR NR
Waters)
Australian Drinking Water Guidelines 6 NR NR NR NR 1 800 300 600
Dutch Guideline Levels
(1) Dutch C - Netherlands Soil Clean-up Guideline, 1983. 150 600 @ o g =
(2) Dutch Intervention Value - Environmental Quality Objectives in the Netherlands, i
1994
Notes
All results are expressed as ug/L unless otherwise specified
NR = No Recommendation
Bold Cells exceed ADWG levels
Shaded Cells exceed ANZECC Guidelines
Bold Italic Underlined cells exceed Dutch C or Dutch Intervention Values.
TABLE 2

% Golder

I/ Associates

Input By: LMG
Date: 13/08/2001

scﬁﬁzﬁ? Personal information

TihomTO ]

SUMMARY OF ANALYTICAL RESULTS - GROUNDWATER
TOTAL PETROLEUM HYDROCARBONS &

MONQCYCLIC AROMATIC HYDROCARBONS

MOBIL OIL AUSTRALIA PTY LTD
RISK ASSESSMENT
MAREEBA (PMO1)

Page 1 of 1
S:\DATA\3ENV0O0\00673025\73025Rs_Lab Tables\T2 - GROUNDWATER
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APPENDIX A

CHAIN OF CUSTODY AND ANALYTICAL RESULTS
FOR GROUNDWATER SAMPLES

Golder Associates
File A

18-292 Page 74 of 131

Release



o

-

pr———

i

This Laboratory Is accredited by the National
Associaion of Testing Authoril Australa, -The
test(s) reported herdn have been perfofmed in
sccordance with Its terms of sccredWtion, This
document shal not be reproduced except n Al

Accreditation No. 3163

ENVIRONMENTAL AND INDUSTRIAL SERVICES DIVISION :

" Trading as Australian Analytical Laboratories Pty Lid

ACN 009 076 555

CERTIFICATE OF ANALYSIS

508 City Road :
SOUTH MELBOURNE VIC 3205

Telephone: (03) 9699 8333 '
Facsimile: (03) 9699 9695

Contents :

1. Cover Page

2. Analysis Report Pages
3. QA/QC Appendix

Report No. 0MO01459
Attention 573 GOLDER ASSOCIATES P Y L -
N | T~ oobTEng '
Client Golder & Associates 5
Samples .3 D )Y)\? 6 v 2000
Reference PMO01/00673 =
Project MOBIL - REYNOLDS ST, MAREEBA
Received Samples 19/10/00 Instructions 19/10/2000
Date Reported 24/10/00
Method Description Extracted Analysed
E0230 TPH C6-C9 by purge & trap 24/10/00 24/10/00
E0221 TPH (C10-C36) 23/10/00 ©23/10/00
EO0010 . Benzene,Tolugne,Elhylbenzene & Xylene 24/10/00 . 24/10/00
E4870 Dissolved Metals by ICP-MS ' 23/10/00 23/10/00
RESULTS

All samples were analysed as received. This report relates specifically to the samples received.

Results relate to the source material only to the extent that the samples as supplied are truly

representative of the sample source. This report replaces any preliminary results issued.

Note that for schemes indicated with * NATA accreditation does not cover the performance of this service.
Three significant figures (or 2 for < 10PQL) are reported for statistical purposes only.

PLEASE SEE ATTACHED PAGES FOR RESULTS

A eetiy el

per S. WYTHE B.Sc (Hons)

Manager Environmental Melbourne

18-292

File A
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 Job Number : 0M01459

Client : Golder & Associates
Reference : PM01/00673025

Project : MOBIL - REYNOLDS ST, MAREEBA

Page 1

plus Cover Page

Lab No E19534 E19535 E19536
Sample Id BH39 IR | TRIPBLK
_Analyte PQL '
E0230 TPH in Water by Purge & Trap (ug/L)
C6-C9 Fraction 20 2300 nd -
E0221 TPH in Water (ug/L)
C10-C14 Fraction 20 1400 nd -
C15-C28 Fraction 100 nd nd --
C29-C36 Fraction 100 nd nd --
. (N[N
E0010 BTEX (P&T) in Water (ug/L) NN S
Benzene 0.5 210 nd nd
Toluene 1 4 nd nd
Ethylbenzene 1 150 nd nd
Total Xylenes 3 390 nd nd
4-Bromofluorobenzene-SURROGATE 1 101% 97% 92%
E4870 Dissolved Metals in Waters
Analysed in AMDEL NSW
NATA Accreditation No. 1464
Lead 0.001 0.001 nd --
|
PQL = Practical Quantitation Limit Soils : mg/kg (ppm) dry weight unless otherwise specified
LNR = Saxﬁples Listed not Received Waters : mg/L (ppm) unless otherwise specified in Method Header
nd = <PQL Leachates : mg/L (ppm) in leachate unless otherwise specified in
- = Not Applicable Method Header '
18-292 Page 76 of 131
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1 | QA/QC APPENDIX NO. 0M01459

; Method Description

E0230 TPH C6-C9 by purge & trap

o E0221 TPH (C10-C36)

! E0010 . Benzene,Toluene,Ethylbenzene & Xylene
E4870 Dissolved Metals by ICP-MS

GST Australian GST

Chromatography QA/QC

No N/A
- Retention Txme Window

Within Acceptance Crltena(@ . P{

Check Standard Within
Acceptance Criteria(+ 10%)

Recalibration Within
Acceptance Criteria(+15%) N

Internal Standard (where appllcable)
shows acceptable recovery N

Other QA/QC

Holding time conforming -
With Method Specification v

Chain of Custody Attached N
: N/A =Not Applicable

| Comments

1

NN BAWN

- Laboratory QA/QC including Duplicates, Matrix Spike Duplicates, and check/reference samples are

included in this QA/QC appendix. (Where applicable)

. Inter-Laboratory proficiency trial results available on request. (Where applicable)

. Surrogate description and recoveries are recorded in the Report. (Where applicable)

- Acceptance criteria for specific analytes are listed on each QA/QC page.

. Practical Quantitation Limit (PQL is typically 2-10 x method detection limit (MDL)).

. PQL's are matrix dependent and are increased accordingly where sample extracts are diluted.
. Results are uncorrected for matrix spike or surrogate recoveries.

G i ‘r g . .
/5 canl Qo b c-u\j :

" per S. WYTHE B.Sc. (Hons)
Manager Environmental Melbourne

: 18-292 N File A Page 77 of 131
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"~ Job Number : 0M01459

1 of

A Page 3
QAQC : Matrix Spike(s)
Spike Level Detected Recovery Details ]
Analyte Level Spike 1 Spike 2 Rec 1 Rec2 | Average RPD
(%) (%) (% (%)
E4870 Dissolved Metals in Waters (E19534
Analysed in AMDEL NSW
NATA Accreditation No. 1464
Lead 0.100 0.097 97%
@Y 2N
\AN/
PQL Practical Quantitation Limit

nd

<PQL
Not%pplicable

S) Soils : mg/kg (ppm) dry weight
EW) Waters : mgllp(g

The number in brackets after the method header identifies the sample tested.

18-292

File A

pm) unless otherwise specified

Page 78 of 131
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| ,
QAQC : Laboratory Control Sample(s)

2

Page 2o0f 3

Level  Detected Recovery Details
Analyte Level Resultl Result2 Result3 Recli Rec2 | Rec3
(ppm) | (ppm) (ppm) | (ppm) (%) (%) (%)
E0230 TPH in Water by Purge & Trap (ugfL)
C6-C9 Fraction 200 200 101%
E0221 TPH in Water (ug/L)
C10-C14 Fraction
C15-C28 Fraction 5500 5400 98%
°29-C36 Fraction
; E0010 BTEX (P&T) in Water (ug/L) AN /7
Benzene ' \ng \L{",IQ\_“T : \} ( 94%
! | Toluene 10 10 97%
Ethylbenzene 10 10 ©100%
Total Xylenes 30 30. 100%
- | E4870 Dissolved Metals in Waters
| Analysed in AMDEL NSW
NATA Accreditation No. 1464
Lead 0.100 0.106 106%
.
i

PQL = Practical Quantitation Limit
Not Afplicable
<PQ ,

nd

. 18-292

E

" File A

S) Soils : mg/kg (ppm) dry weight
W) Waters : mg/l (g

pm) unless otherwise specified

Page 79 of 131
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<PQL
Not Applicable

18-292

ES) Soils : mg/kg (p
W) Waters : mg/l (g

File A

m) dry weight ) ]
pm) unless otherwise specified

Page 80 of 131
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Job Number : 0M01459 Page 3of 3
- QAQC : Method Blank(s)

ANALYTE Sample ID Blank1 Blank2 Blank3 Blank4 Blank5
_PQL

E0230 TPH in Water by Purge & Trap (ug/L)

C6-C9 Fraction ' 20 nd

¥0221 TPH in Water (ug/L)

L10-C14 Fraction 20 nd

C15-C28 Fraction 100 nd

C29-C36 Fraction 100 nd

NN

E0010 BTEX (P&T) in Water (ug/L) \\&/U

Benzene 0.5 nd

‘Toluene 1 nd

Ethylbenzene 1 nd

Total Xylenes 3 nd

E4870 Dissolved Metals in Waters

Analysed in AMDEL NSW '

" 'ATA Accreditation No. 1464

Lead 0.001 nd

PQL Practical Quantitation Limit

Release



L DDE> Y, ong /\5;5(7 obu ja Sy
CHAIN OF CUSTODY/ANALYSIS RLLQUEST MOBIL PROJECTS

——

Golder Associates " Phone: (07) 4051 2033 Page
216 Draper Street, CAIRNS QLD 4870 . "Fax: (07) 4052 1546 of Y
JobNo.: _NOL1303% . Matrix Preservation ‘ TO BE COMPLETED
Location:  REMNOUDS ST, MALECRT o - BY LABORATORY
: : ' . QZ
Order No.: Confirm with Greg Bond (Mobil) T 1) .
< Samples Received In:
Sampled By: [N g E g 8 8 ?:\ (Please tick appropriate box)
< = .
Contact:  _ s.73 “ = Z < Lﬁj 52
TEST SAMPLE | No.OF | SAMPLE éB \1-)
LOCATION No. BOTTLES DATE \ )
Bu 6},\39 5 13/10/00 Vi o v v claD3 q . Appropriate Containers | v~
Ol b=t z ¥ g e
IR TR 5 12 )io ] oo V] A v / 3 5 . Pretreated Containers | v/
AR HRiegLK, L o/ 24 - |
i (\—\( ) }\ 1~ \L‘\ . Chilled State v
A N P
~e~] R
. Ambient State ' l:,
. Other (Comment)
Mobil Site Address: Q@/‘,\)O DS ST mm Laboratory Address: 50 & oy 4 RD
Mobil Site Number MO | A STH me LBougNE
Special Instructions: THREE DAY TURNAROUND PLEASE - CONF IR%I BILLING ARRANGEMENTS WITH GREG BOND (MOBIL)
Relinquished doly4p4( 6) Personal igformation Date: | 1__%_21}?_[_99 ________ Re-k?hqmshed bychdpa( 6) Personal information Date: /3 / / Lt S
Organisation: Golder Associates Pty Ltd__ Time: & OO Pt Organisation: .. . Time: 7.3
18-292 ’ ‘ - File A Page 81 of

Golder Associates , SAAdmin\FORM_OFRCOC-MOA. DO
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This Laborstory s accredited by e National
Assodaton of Testing Auhorilies, Austrata, The
test(s) reported Nerein have been partormed In
8ccordance with its lems of accredilation. This
document shal not be reproduced except in Al

Accreditation No. 3163

Report No. 1M00344
Attention
- Client | . Golder Associates
Samples 2 |
Reference : 00673025/M. AEETEB‘A
Project : o(ogvé?)és '/\EEEBA
Received Samples 14/03/01 Instructions
Date Reported 21/03/01 -

110¥
* <

\“TEQ&

QUALLITY
MANAGEMENT
SYSTEM

150 I00L NATA CLRTIFIED

18-292

ENVIRONMENTAL AND INDUSTRIAL SERVICES DIVISION

Teadlng as Australian Analytical Laboratories Pty Led
ABN 30 008 127 802

CERTIFICATE OF ANALYSIS

PLEASE SEE FOLLOWING PAGE FOR METHOD LISTING

RESULTS

508 City Road _
SOUTH MELBOURNE VIC 3205

" Telephone: (03) 9699 8333

Facsimile: (03) 9699 9695

Contents :
1. Cover Page’

" 2. Analysis Report Pages

3. QA/QC Appendix
4. Additional Reports - External
(if applicable)

14/03/01

All samples were analysed as received. This report relates speéiﬁcally to the samples received.

Results relate to the source material only to the extent that the samples as supplied are truly

representative of the sample source. This report replaces any preliminary results issuéd.

Note that for schemes indicated with * NATA accreditation does not cover the performance of this service.
Three significant figures (or 2 for < 10PQL) are reported for statistical purposes only.

THIS REPORT HAS BEEN AUTO-AUTHORIZED BY NATA SIGNATORIES FOR PDF FORMAT.

REFER TO THE SCHEME DESCRIPTIONS FOR FURTHER INFORMATION.

PLEASE SEE ATTACHED PAGES FOR RESULTS

sch4p4( 6) Personal information

S. Wythe B.Sc.(Hons)
Manager Environmental Melbourne

File A

Page 82 of 131



@ amdel

18-292

Report No. . 1M00344

Initials Name - .

SW Scott Wythe

SS Sean Salisbury

KC ~ Kon Christopoulos

NS Nina Shedrin :

AK Ammata Kittikhoun

Method Description

E0230  TPH C6-C9 by purge & trap
" E0221  TPH (C10-C36)

E0010  Benzene,Toluene Ethylbenzene\&

File A

P

Authorization Code

VOC, SVO INO, MET, WAT, EXT
VOC, SVO, INO MET WAT EXT
VOC, SVO, EXT

VOC, SVO, EXT

VOC, MET WAT, INO, EXT

Extracted Analysed Authorised

‘—\21/03/01 21/03/01 SS  VOC
21/03/01-  21/03/01 SS  SVO
1/03/01 = 21/03/01 SS VOC

Page 83 of 131
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6 amdel

Job Number : 1M00344

Client : Golder Associates
Reference : 00673025/MAREEBA
Project : 00673025/MAREEBA

lof 1
plus Cover Page

Page

Lab No E29866 E29867
: Sample Id MMWR ‘MMWC
Analyte PQL
E0230 TPH in-Water by Purge & Trap (ug/L)
.C6-C9 Fraction 20 140 2000
E0221 TPH in Water (ug/L) /’?‘_‘_, (/’,-'3 _?\_\\ — .
C10-C14 Fraction (( p\( NEINZEET)
C15-C28 Fraction oo [~ Y na [ 400
C29-C36 Fraction 100 nd nd
E0010-BTEX (P&T) in Water (ug/L) _
'LBenzenc 0.5 nd *<25
" Toluene 1 nd *<50
i Ethylbenzene 1 nd *<50
Total Xylenes 3 nd 500
4-Bromofluorobenzene-SURROGATE 1 108% 91%
i
i
PQL = Practical Quantitation Limit Soils : mg/kg (ppm) dry weight unless otherwise specified
LNR = Samples Listed not Received Waters : mg/L (ppm) unless otherwise specified in Method Header
nd = <PQL Leachates : mg/L (ppm} in leachate unless otherwise specified in
-- = Not Applicable Method Header
18-292 File A Page 84 of 131
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() amdel

AMDEL INTERNAL QUALITY ASSURANCE REVIEW.
Job No. 1M00344

All testing in this report is covered‘by Amdel NATA accreditation number 3163, unless stated otherwise.

General

1. Laboratory QA/QC including Method Blanks, Duplicates, Matrix Spikes, Laboratory
Control Samples or CRM's are included in this QA/QC appendix. (Where applicable)
. Inter-Laboratory proficiency trial results are available upon request. :
. PQL's are matrix dependent and are increased accordingly where sample extracts are diluted due to interferences.
- Results are uncorrected for matrix spike or surrogate recoveries. )
- Where 3 and 2 significant figures are reported for >10x PQL and <10x PQL respectively,
and is provided for statistical purposes only. :
- Samples duplicated or spiked are from this job and are identified in the following QA/QC report.
. SVOC analyses on waters are performed on homogenized, unfiltered samples.

b W

the last figure is uncertain

-

aximum Holding Times for Soils, Sediments and Water

Parameter Holding Times

Soils

Volatile and Semi-Volatile Organic @s; O C ';Y\,‘/}’ AExtracted in 14 days, analysed within 40 days.
Metals i \9 [ / Extracted and analysed within 28 days-6 months.

Inorganics* Ly Extracted and analysed within 7-28 days.

TCLPs* Extracted and analysed within 14 days,
(Zero Headspace-TCLP 7 days).

Waters

Volatile Organic Analysis Extracted in 7 days, analysed within 40 days.
Semi-Volatile Organic Analysis Extracted in 7 days, analysed within 40 days.
Inorganics* ' _ Analysed within 24 hrs-28 days.

Metals (dissolved metals should be Prepared and analysed within 28 days.
supplied field filtered)

* Please refer to 'Preservation Information Chart for Soils, Sediments & Waters' for further information.
(ISFORM.098). Holding times may be extended with the use of preservation bottles and/or freezing samples.
Reference: USEPA SW846 and AMDEL SPM-01 (incorporating NEPM Guidelines)

Chain of Custody and Sample Integrity

Yes/No/NA

Chain of Custody received with samples Yes
Custody seals were received intact, if used Yes
Samples were received chilled and in good condition : Yes
Samples received appropriately preserved for all tests ‘ . Yes
VOC/SVOC samples were received in teflon lined containers Yes
Volatiles samples received with Zero Headspace - Yes
Samples analysed within recommended holding times Yes
Chain of Custody completed by Amdel and attached : Yes
Chromatography Calibration/Acceptence Criteria

Retention time window meets acceptance criteria (p2%) Yes
Reference standard meets acceptance criteria (p10%) Yes
Recalibration standard meets acceptance criteria (p15%) - Yes
Iniernal standard recovery acceptable. . Yes

18-292 ' File A ‘ Page 85 of 131
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AMDEL INTERNAL QUALITY ASSURANCE REVIEW Cont..

Amdel QA/QC Compliance Assessment

Yes/No/NA
Surrogates performed on all appropriate GC. analyses and meet Yes
acceptance limits (70% - 130% recovery*)
Matrix Spikes performed once. per process batch and at least NA
1 in 20 samples (Results meet acceptance limits - 70% - 130% recovery*
or 80% - 120% recovery* for inorganics in water.)
Laboratory Control samples performed once per process batch ' Yes

and at least 1 in 20 samples (Results meet acceptance limits
-70% - 130% recovery* in soil or 80%-120%/90-110% reco
D?

Vr waters.)
@o- tch NA
and at least 1 in 10 samples (Results me@p\ame 1r11?;st)) .

Laboratory Duplicate samples performed pn
<4PQL - +/-2PQL

4-10 PQL - 0-25 or 50% RPD
>10PQL - 0-10 or 30% RPD

Method Blanks performed once per process batch and at least ' Yes
1 in 20 samples (Results not detected at the PQL).

N/A=Not Applicable. " * Phenols 50% - 130% recovery
* SVOCs 60% - 130% recovery
* Phenoxy Acid Herbicides 60% - 140% recovery
QA/QC Appendix

Please refer to the following pages for the QA/QC data.

sch4p4( 6) Personal information

S. Wythe B.Sc.(Hons)
Manager Environmental Melbourne

18-292 ] File A Page 86 of 131



6) amdel

AMDEL STANDARD LAB QUALIFIER CODES

Job NO. 1M00344
General
Lab Qualifier Codes Qgcripti.(;;\

*

IS

- nd

LNR

NJ -

U]

PQLs raised due to matrix interference.

PQLs raised due to the limited sample volume submitted.

Mass imbalance indicates the presence of other ions not measured as phrt of this procedure.
Surrogate recoveries could not Be determined due to the dilution required to quantitate the analyte.
Insufficient sample to conduct analysis

<PQL

Not applicable

Sample listed on the COC, but not received.

L am e

o MV, e NVARN r':‘;\ NN . .
The analyte was positively identified; the associated numerial value.is the approximate concentration
of the analyte in the sample. NS ANV b

" The analysis indicates the presences of an analyte for which there is presumptive evidence to make

a 'tentative’ identification.

The analysis indicates the presences of an analyte that has been 'tentative’ identified, and the
associated numerical value represents its approximate concentration.

Thie analyte was not detected above the reported sample quantitation limit. However, the reported.
quantitation limit is approximate and may not represent the actual limit of quantitation necessary
to accurately and precisely measure the analyte in the sample.

The presence or absence of the analye cannot be verified.

Spike concentration <10% of the sample analyte concentration, thus spike recovery cannot be accurately determined.

" Spike recovery outside of the recommended acceptance criteria. An acceptable recovery was obtained for the

laboratory control sample indicating a sample matrix interference.
Duplicate %RPD outside the recommended acceptance criteria. Further re-analysis indicating a sample matrix interference.
Sample not received in a suitable timeframe to allow completion within the recommended holding time.

The concentration of the Matrix Spike is at a level that recovery cannot be accurately determined.

18-292 File A ' Page 87 of 131
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- @ amdel
Job Number : 1M00344

QAQC = Laboratory Control Sample(s)

Page

1of

o

5 Level Detected Recovery Details
ANALYTE Level | Resultl -| Resultz| Resuld  Rec1] Rec2 | Rec3
(ppm) (ppm) (ppm) (ppm) (%) (%) (%)
E0230 TPH in Water by Purge & Trap (ug/L) :
C6-C9 Fraction 200 200 - 102%
1 E0221 TPH in Water (ug/L)
| | C10-C14 Fraction
' | C15-C28 Fraction 5500 5000 91%
C29-C36 Fraction
E0010 BTEX (P&T) in Water (ug/L) YNNG
Benzene !lg‘-: 7 QQ.’/O/ ! U 99%
Toluene 10 11 108%
| Ethylbenzene 10 10 98%
" Total Xylenes 30 30 ¢ 100%

PQL = Practical Quantitation Limit
- = Not A]_thcable
1 n C=

18-292

a0

) Soils : mg/kg (
Waters gmgllp(g

File A

m) dry. weight

pm) unless othenvnse specified

Page 88 of 131
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Job Number : 1M00344

Page 2of 2
QAQC : Method Blank(s)
ANALYTE ' Sample ID Blank1 Blank2 Blank3 Blank4 Blank5
PQL :
E0230 TPH in Water by Purge & Trap (ug/L)
C6-C9 Fraction : 20 nd
E0221 TPH in Water (ug/L)
.C10-C14 Fraction 20 nd
C15-C28 Fraction 100 nd
C29-C36 Fraction . 100 nd
E0010 BTEX (P&T) in Water (ug/L) . N
Benzene 0.5 ( _ :( ( d‘ j :’_”_/ \\V/‘/
Toluene \ I i N
. Ethylbenzene | nd
Total Xylenes 3 nd
f
|
%
PQL = Practical Quantitation Limit _(S) Soils : mg/kg (ppm) dry weight
nc(l2 = <PQL EW) Waters :gmg/lp(%pm) It-x>;1lessgother\.vise specified
-- = Not Applicable
18-292 4 File A Page 89 of 131
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APPENDIX B

BOREHOLE REPORT FOR ADDITIONAL
GROUNDWATER MONITORING WELL

Golder Associates
" Fie A
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rd
: SHEET: 1 OF 1
CLIENT: Mobil Oil Australia Pty Ltd POSITION: Refer to Site Plan DRILL RIG: Daly 1000
PROJECT: Site Remediation & Validation INCLINATION: -90° DRILLER: Walker Drilling
LOCATION: 27 Reynolds St, Mareeba HOLE DEPTH: 12.00 m LOGGED: B.! DATE: 12/10/00
JOB NO: 00673025 GHECKERary to publiBAnTGe\%/ﬂo)
Drilling Sampling Field Material Description and Instrumentation
[a} —_
g g
S| g ﬁﬁ;ﬁgﬁ‘i‘g? wlg SOIL/ ROCK MATERIAL DESCRIPTION ES
E E &,% DEPTH § gw Eg"u
(3| 6E| R |68 =5 CONSTRUCTION
YT o020 B2 FILL- Sandy CLAY
i 0.30-0.40m [~ —— NMedium plasticity_brown ]
- PID = 5.9 ppm ] Y i
_ 0.50-0.60m [~ _—1 High plasticity, red brown 1
1— PID = 1.3 ppm I —
-1 1.00-1.10m —— E
. 4 PID = 4.5 ppm —— T
1 1.50-1.60m -— E
B PID = 5.5 ppm — E
2] 2.00-2.10m p— 7]
B PID = 4.5 ppm — Cement ]
1 280 | 2.50-2.60m = ]
2 5] PID = 3.5 ppm V| Weathered BASALT ]
i 3.00-3.10m V Y Green, grey and light brown i
] PID = 4.5 ppm (VV i
. 3.50-3.60m vY .
- PID = 4.7 ppm v -
4— v -
i 4.00-4.10m WYy ]
J PID = 3.0 ppm VV |
: 4.50-4.60m Vv . -
R PID = 3.5 ppm Vv\ Bentonite 4
5— - v -
] \/v Blank Screen .
. v 4
1 ss0 | 5-50-5.60m Vv ]
— - PID = 1.5 ppm Y Becoring vers Fard hais 8 gm ™"~ T-oom o oo s o meo] 1
6 — v Becoming very hard below 5.8m |
4 VY 4
- VV\ .
4 VV 4
4 v ]
7—] VV 50mm UPVC machine —
-1 A\ Slotted Screen. .
] vy :
. VV 4
8 — VV —
] vy ]
] VV — End Cap ]
2l | . v '
9—_ Vz __
§ ’ . \Y, i
- Vv
s 7 VV ]
- i v ’
- — ", = Sand —
8 10 i VV . an ]
g ] w ]
g ] VV ]
2 11— vy -
3 ] Vv ]
- -1 VV -1
a
-3 s | 12,00 Vy 1
é b _ BOREHOLE DISCONTINUED @ 12m n
g 4 ]
2 | |
2 J N
§ 13— -
; 4 pu
o A
& | o
-4
g 14 — —
@ B -
3 . -
g ] 0
m -
3 4
_' - - ._15._. Rt il e U b re e e e e e e me e = =l—_
§ This report of borehole must be read in conjunction with accompanying notes and abbreviations. It has been prepared for i
o Environmenta! purposes only, without attempt to consider geotechnical properties or the geotechnical significance of the materials I
encountered. As such it should not be relied upon for Geotechnical purposes. GAP gINT FN. gEg
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EXPLANATION OF NOTES, ABBREVIATIONS & TERMS G

i .~ USEDONBOREHOLE AND TEST PIT REPORTS - =~ . -~
DRILLING/EXCAVATION METHOD

AS Auger Screwing " RD Rotary blade or drag bit : HQ Diamond Core - 63 mm

AV Auger V-Bit . RT Rotary Tricone bit NMLC Diamond Core - 52 mm
ATC  Auger TC-Bit RAB  Rotary Air Blast "~ NQ-  Diamond Core - 47 mm

HA Hand Auger RC Reverse Circulation BH Tractor mounted backhoe
WB  Washbore or Bailer . PT Push Tube ' EX Tracked hydraulic excavator
JET  Jetting CcT Cable Tool Rig : EE Existing Excavation '

PENETRATION/EXCAVATION RESISTANCE

L = Lowresistance. Rapid penetration possible with little effort from the equipment used.

M Medium resistance. Excavation/possible atan acceptable rate with moderate effort from the equipment used.

H High resistance to penetration/excavation. Further

penetration is possible at a slow rate and requires
significant effort from the equipment.

R Refusal or Practical Refusal. No further

progress possible without the risk of damage or unacceptable wear to
the digging implement or machine. ’
These assessments are subjective and are dependént on many factors including the equipment power, weight, condition
of excavation or drilling tools, and the experience of the operator.

WATER N :

A4 Water level at date shown <] Partial water loss

> - water inflow : - Complete water loss
GROUNDWATER NOT The observation of groundwater, whether present or not, was not possible due to drilling
OBSERVED water, surface seepage or cave in of the borehole/test pit.
GROUNDWATER NOT The borehole/test pit was dry soon after excavation, however groundwater could be
ENCOUNTERED present in less permeable strata.

Inflow may have been observed had the borehole/test pit
been left open for a longer period.

SPT Standard Penetration Test to AS1289.6.3.1-1993

47,11 N=18 4,7,11 = Blows per 150mm. N = Blows per 300mm penetration following 150mm seating
- 30/80mm Where practical refusal occurs, the blows and penetration for that interval are reported

RW : Penetration occurred under the rod weight only

HW " Penetration occurred under the hammer and rod weight only

HB L Hammer double bouncing on anvil

DS ~ Disturbed sample _ :

FP’ Field permeability test over section noted

FV Field vane shear test expressed as shear strength sy,

PID Photoionisation Detector reading in ppm

PM : Pressuremeter test over section noted

PP

SAMPLING AND TESTING

Pocket penetrometer test (expressed as instrument reading in kPa)
U63 Thin walled tube sample - number indicates nominal sample diameter in millimetres

Ranking of Visually Observable Contamination and Odour {for specific soil contamination assessment projects)

R=0 No visible evidence of contamination : R=A No non-natural odours identified
R=1" Slight evidence of visible contamination R=8B Slight non-natural odours identified
R=2 | Visible contamination R=C Moderate non-natural odours identified
R=3 Significant visible contamination - R=D Strong non-natural odours identified
R RO Y e
TCR = Total Core Recovery I SCR = Solid Core Recovery 1 RQD = Rock Quality Designation. -
. l l .
- Length of core recovered % 100% 1 z Length of cylindrical core recovered 100 l_ ZA\ial lengths of core > 100mm long <100
Length of core run : Length of core run K :— Length of core run
ROCK STRENGTH TEST RESULTS )
v Point Load Strength Index (Is5q) (Axial test - MPa)
| Point Load Strength Index (Is50) (Diametral test - MPa)
@ Uniaxial Compressive Strength (UCS) test result (MPa)
GAP Form No. 6
RLZ
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METHOD OF SOIL DESCRIPTION - |
USED ON-BOREHOLE AND TEST PIT REPORTS

GRAPHIC LOG - TYPICAL SYMBOLS FOR SOILS Modified from BS5930 - 1981
| FILL . ;:'::Z CLAY (CL or CI)
-oo|eraveL@PorRGw) R cav (o)
SAND (SP or SW) "+ Organic Sofs (OL or OH or Pt)
:x: SILT (ML or MH) - SQ; COBBLES or BOULDERS

Combinations of these basic symbols may be used to indicate mixed materials such as sandy clay.

CLASSIFICATION AND INFERRED STRATIGRAPHY

Soil and Rock is classified and described in Reports of Boreholes and Test Pits using the preferred method given in
AS1726 - 1993, Appendix A. The material properties are assessed in the field by visualftactile methods.

Particle Size v ’ Plasticity Properties
Major Division | Sub Division Particle Size 40
BOULDERS >200mm : o S
1 g stici
| cosaLES 60t0 200mm Modium | aay
30 ' plasticity
Coarse 20t060mm q ‘ oL ctay
(= Low plasticiy
GRAVEL Medium 6.0t020mm § cay
Fine 20t060mm 3 20, High e limt
Coarse 061020mm 3 "
SAND [ Medium 02t006mm 8 10 A et
Fine 0.075t002mm CLML Clay/Sin 7 M‘dﬁ':;n’:wh
SILT 0.002 to 0.075mm o LML - Low lauis it si
CLAY <0.002mm 0 10 20 30 40 50 60 70 80
Liquid Limit (%)
MOISTURE CONDITION AS1726 - 1993
"~ Symbol ‘Term  Description
D . Dry Sands and.gravels are free flowing. Clays & Silts may be brittle or friable and powdery
M Moist " Soils are darker than in the dry condition & may feel cool. Sands and gravels tend to cohere
W Wet  Soils exude free water. Sands and gravels tend to cohere.
CONSISTENCY AND DENSITY AS1726 - 1993
Symbol Term Undrained Shear Symbol Term Density Index % SPT*N"*
. . Strength ) :
VS Very Soft ‘0to 12 kPa VL Very Loose Less than 15 . Oto4
Soft 12 to 25 kPa L Loose 1510 35 - 4t010
Firm 25 to 50 kPa MD [Medium Dense| - 35t065 - 10t0.30 -
St Stiff 50 to 100 kPa D Dense 65 to 85 30to 50
VSt Very Stiff 100 to 200 kPa VD Very Dense above 85 Above 50
H Hard - above 200 kPa

SPT correlations"}hay be sdbject to éorrections for overburden pressure.and equipment type.

In the absence of test results, consistency and density may be assessed from correlations with the observed behaviour
of the material. . ’

Golder
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RISC MODELLING INPUT/OUTPUT SUMMARIES
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_Title:

, lareeba Fuel Depot =~ Scenario lo. ’?*GE/L . R p
i18/01/01 10:04. . v )

%

“cenarios:
hlld Re51dent - Typlcal

Routes:
NGESTION OF GROUNDWATER
)JERMAL CONTACT DURING SHOWER

“hemicals:

+  Benzene
Ethylbenzene
Toluene
TPH Aromatic C10-12
TPH Aromatic Cl6-21
TPH Aromatic C21-35
TPH Aromatic C5-7
Xylenes (mixed)

SCENARIO:

. 3JUMMARY OF INPUT PARAMETERS 1
sifetime and Body Weight
Body Weight (kg) _ 16.00
Lifetime (years) : 70.00
--INGESTION OF GROUNDWATER
Ingestion rate (l/day) .50
) Exp. Freq Groundwater (events/year) 350.00
Exp. Duration Groundwater (years) 5.00
Absorption Adjustment Factor for %
Ingestlon of water (-)
Benzene 1.0
Ethylbenzene 1.0
Toluene 1.0
TPH Aromatic C10-12 1.0
TPH Aromatic Cl6-21 1.0
TPH Aromatic C21-35 1.0
TPH Aromatic C5-7 1.0
Xylenes (mixed) 1.0
DERMAL CONTACT DURING SHOWER
Total Skin Surface Area (cm”"2) 6800.00
Time in Shower (hour/day) .12
Exp. Freq Groundwater (events/year) 350.00
Exp. Duration Groundwater (years) 5.00
Dermal Permeability Coefficient (cm/hour) -
Benzene 2.10E-02
Ethylbenzene 7.40E-02
Toluene 4.50E-02
TPH Aromatic C10-12 8.70E-02
TPH Aromatic Cl16-21 .30
TPH Aromatic C21-35 1.5
TPH Aromatic C5-7 1.80E-02
Xylenes (mixed) 8.00E-02
Absorption Adjustment Factor for
) Dermal Exposure to Water (-)
f Benzene 1.0
Ethylbenzene 1.0
Toluene ' 1.0
18-202 TPH Aromatic ClO0-1%ea 1.0 Page 95 of 131
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) TPH Aromatic C16-21 1.0 XEnernd laTaepz
v TPH Aromatic C21-35 1.0 : L
L TPH Aromatic C5-7 1.0 7
Xylenes (mixed) 1.0
("
; MEDIA CONCENTRATIONS
_Concentration in Groundwater (mg/l)
; Obtained from Fate and Transport output
©~ AVERAGE Concentration (over exposure duration)
(used to calculate carcinogenic risk) , :
Exposure Duration (years) 5.0
Benzene 5.2%E-12
Ethylbenzene 2.84E-12
: Toluene - 1.26E-13
P » TPH Aromatic C10-12 1.44E-10
f TPH Aromatic Cl6-21 .00
TPH Aromatic C21-35 .00
TPH Aromatic C5-7 9.55E-11
Xylenes (mixed) 5.18E-11
Concentration used to calculate hazard index '
"(Minimum of 7 years or exposure duration) .
Exposure Duration (years) A 5.0
! Benzene 5.29E-12
Ethylbenzene 2.84E-12
Toluene 1.26E-13
TPH Aromatic C10-12 1.44E-10
TPH Aromatic Cl16-21 .00
TPH Aromatic C21-35 .00
TPH Aromatic C5-7 ' 9.55E-11
Xylenes (mixed) - 5.18E-11
i SLOPE FACTORS AND REFERENCE DOSES
Ingestion Slope Factor ([1/(mg/kg-day)]
Benzene 2.90E-02
- Ethylbenzene ND
' Toluene ND
TPH Aromatic Cl10-12 ND
TPH Aromatic C16-21 - ND
TPH Aromatic C21-35 : ND
, TPH Aromatic C5-7 ND
' Xylenes (mixed) ND
_ Ingestion Reference Dose (mg/kg-day)
, Benzene : ND
'i Ethylbenzene .10
Toluene . .20
TPH Aromatic C10-12 4.00E-02
; TPH Aromatic Cl6-21 3.00E-02
. ' TPH Aromatic C21-35 1.0
TPH Aromatic C5-7 ‘ .20
Xylenes (mixed) 2.0
Dermal Slope. Factor {1/ (mg/kg-day)] ,
Benzene 2.90E-02
Ethylbenzene o ND
- Toluene ND
TPH Aromatic C10-12 ND
: TPH Aromatic Cl16-21 ND
TPH Aromatic C21-35 ND
TPH Aromatic C5-7 ND
Xylenes {(mixed) ND
" Dermal Reference Dose (mg/kg-day)
: Benzene ND
P 18-292 Ethylbenzene File A -10 Page 96 of 131
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B Toluene o .20 Sce :
" TPH Aromatic C10-12 4.00E-02 = A2AD \&?""’53
[ ' TPH Aromatic Cl6-21 » '3.00E-02 g
TPH Aromatic C21-35 1.0
—, ‘ TPH Aromatic C5-7 .20
3 i ' Xylenes (mixed) 2.0

NGESTION OF GROUNDWATER

Benzene
CDI (mg/kg-day) 1.59E-13
LADD (mg/kg-day) 1.13E-14
 Cancer Risk (-) 3.28E-16
Hazard Index (-). 0.00E+00
' Ethylbenzene ,
CDI (mg/kg-day) 8.51E-14
LADD (mg/kg-day) 6.08E-15
Cahcer Risk (-) 0.00E+00
Hazard Index (-) 8.51E-13
Toluene
CDI (mg/kg-day) 3.77E~-15
LADD (mg/kg-day) 2.69E-16
Cancer Risk (-) 0.00E+00
- Hazard Index (-) 1.88E-14
TPH Aromatic Cl1l0-12
CDI (mg/kg-day) 4.32E-12
LADD (mg/kg-day) ©3.08E-13
Cancer Risk (-) 0.00E+00
Hazard Index (-) 1.08E-=10
TPH Aromatic Cl16-21
CDI (mg/kg-day) 0.00E+00
LADD (mg/kg-day) 0.00E+00
Cancer Risk (=) 0.00E+00
Hazard Index (-) 0.00E+00
I TPH Aromatic C21-35
CDI (mg/kg-day) 0.00E+00
LADD (mg/kg-day) 0.00E+00
Cancer Risk (-) 0.00E+00
Hazard Index (-) 0.00E+00
TPH Aromatic C5-7
CDI (mg/kg-day) 2.86E-12
LADD (mg/kg-day) 2.04E-13
Cancer Risk (-) 0.00E+00
Hazard Index (-) 1.43E-11
Xylenes (mixed),
CDI (mg/kg-day) 1.55E-12
LADD (mg/kg-=day) 1.11E-13
Cancer Risk (=) 0.00E+00
f] Hazard Index (-) 7.77E-13
""DERMAL CONTACT DURING SHOWER
{ | Benzeggg File A : Page 97 of 131
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CDI (mg/kg-day)
LADD (mg/kg-day)
Cancer Risk (-)
Hazard Index (-)

Ethylbenzene
CDI (mg/kg-day)
LADD (mg/kg-day)
Cancer Risk (-)
Hazard Index (-)

Toluene
CDI (mg/kg-day)
LADD (mg/kg-day)
Cancer Risk (-)
Hazard Index (-)

TPH Aromatic C10-12 -

CDI (mg/kg-day)
LADD (mg/kg-day)
Cancer Risk (-)
Hazard Index (-)

TPH Aromatic Cleé6-21
CDI (mg/kg-day)
LADD (mg/kg-day)
Cancer Risk (-)
Hazard Index (-)

TPH Aromatic C21-35
CDI (mg/kg-day)
LADD (mg/kg-day)
Cancer Risk (-)
Hazard Index (-)

TPH Aromatic C5-7
CDI (mg/kg-day)
LADD (mg/kg-day)
Cancer Risk (=)
Hazard Index (-)

Xylenes (mixed)
CDI (mg/kg-day)
LADD (mg/kg-day)
Cancer Risk (-).
Hazard Index (-)

18-292

. . .
SO oy O O OO [eNeoNoNe = O & 0 RPORKrN = O J O~ wou

P OFN .

.43E-15
.88E-16
.13E-17
.00E+00

.03E-14
.34E-16
.00E+00
.03E-13

.77E-16
.98E-17
.00E+00
.38E-15

.13E-13
.38E-14
.00E+00
.53E-11

.00E+00
.00E+00
.00E+00
.00E+00

.00E+00
.00E+00
.00E+00
.00E+00

.41E-14
.01E-15
.00E+00
.20E-13

.03E-13
.45E-14
.00E+00
.01E-13

File A
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o SUMMARY OF HAZARD QUOTIENTS L et \a ;aﬁbia§:7

t
! .
L ) . .

-, CASE 1: '
. i Child Resident - Typical

Ingestion Dermal

. of Contact
P Groundwater Shower TOTAL
~Ethylbenzene 8.5E-13 1.0E-13 9.5E-13
- Toluene 1.9E-14 1.4E-15 2.0E-14
~TPH Aromatic C10-12 1.1E~-10" 1.5E-11 1.2E-10
TPH Aromatic Cl6-21 0.0E+00 0.0E+00 ~0.0E+00
TPH Aromatic 'C21-35 0.0E+00 0.0E+00 0.0E+00
TPH Aromatic C5-7 1.4E-11 4.2E-13 1.5E-11
- Xylenes (mixed) 7.8E-13 1.0E-13 8.8E-13
TOT‘AL 1.2E-10 - "1.6E-11 1.4E-10
NOTE: A zero hazard index may indicate that a RfD °
was not entered for that chemical.
\
f
? ; ' 18-292 File A Page 99 of 131

Release



~— CASE 1:

 Child Resident - Typical

f Benzene

TOTAL

\ 18-292

SUMMARY OF CARCINOGENIC RISK

Ingestion Dermal
of Contact

Scenznd \"\?%E/(

Groundwater Shower TOTAL

3.3E-16 1.1E-17 3.4E-16

3.3E-1¢6 1.1E-17 .3.4E-16"
File A
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Title: WModechoer T
3
| '8/01/01

10:14

;,jcenarios:

i

Routes:

\
'

hemicals:

Benzene .
Ethylbenzene
Toluene

TPH Aromatic
TPH.Aromatic
TPH Aromatic
TPH Aromatic
Xylenes

+ ’hild Resident - Typical

‘NGESTION OF GROUNDWATER
JERMAL CONTACT DURING SHOWER

Cl10-12
Cl6-21
C21-35
C5-7

(mixed)’

SUMMARY OF INPUT PARAMETERS

1

Body Weight

Jifetime and Body Weight

(kg)

Lifetime (years)

INGESTION OF GROUNDWATER

Ingestion rate

(1/day)

_Exp. Freq Groundwater (events/year)
" Exp. Duration Groundwater (years)
Absorption Adjustment Factor for
Ingestion of water (-)
Benzene
Ethylbenzene
Toluene
TPH Aromatic C10-12
TPH Aromatic Cl16-21
TPH Aromatic C21-35
TPH Aromatic C5-7
. Xylenes (mixed)
DERMAL CONTACT DURING SHOWER
Total Skin Surface Area (cm"2)
Time in Shower (hour/day) .
Exp. Freq Groundwater (events/year)
Exp. Duration Groundwater (years)

Dermal Permeability Coeffiéieht (cm/hour)

Benzene
Ethylbenzene
Toluene

TPH Aromatic
TPH Aromatic
TPH Aromatic C21-35 -
TPH Aromatic C5-7
Xylenes (mixed)

Cl10-12
Cle6-21

Absorption Adjustment Factor for

Dermal Exposure to Water

18-292

(=)

Benzene

Ethylbenzene

Toluene

TPH Aromatic ClO0-1Zrea

fbA 1>Q<?d* - Scenodio i b

Proc)

- SCENARIO:

16.
70.

350.

6800.

350

5.

o I N

1
1.
8.

o e

N =

00
00

.50
00

[ocNoNoNoNoNeoNoN]

00
.12
.00
00

.10E-02
.40E-02
.50E-02
.70E-02

30
.5
BOE-02

00E-02

OO OO
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} ﬁEDIA CONCENTRATIONS

TPH Aromatic Cl6-21
TPH Aromatic C21-35
TPH Aromatic C5-7
Xylenes (mixed)

_Concentration in Groundwater (mg/l)

'
§

‘ Obtained from Fate and Transport output
i AVERAGE Concentration

(used to calculate carcinogenic risk)
Vo , Exposure Duration (years)

o ——
[

poncentration used to calculate hazard index
(Minimum of 7 years or exposure duration)

Benzene
Ethylbenzene
Toluene

TPH Aromatic C10-12
TPH Aromatic Cl6-21
TPH Aromatic C21-35
TPH Aromatic C5-7
Xylenes (mixed)

[ Exposure Duration (years)

Benzene
Ethylbenzene
Toluene

TPH Aromatic C10-12

. TPH Aromatic Cl6-21

TPH Aromatic C21-35
TPH Aromatic C5-7
Xylenes (mixed)

'SLOPE FACTORS AND REFERENCE DOSES

¢« -Ingestion Slopé Factor [1/(mg/kg—day)]

'

i 18-292

Dermal Slope Factor |

Benzene
Ethylbenzene

‘Toluene

TPH Aromatic Cl1l0-12
TPH Aromatic Cle6-21
TPH Aromatic C21-35
TPH Aromatic C5-7
Xylenes (mixed)’

Ingestion Reference Dose (mg/kg-day)

Benzene
Ethylbenzene
Toluene

TPH Aromatic C10-12
TPH Aromatic Cl6-21
TPH Aromatic C21-35
TPH Aromatic C5-7
Xylenes (mixed)

1/ (mg/kg-day) ]
Benzene

Ethylbenzene

Toluene

TPH Aromatic Cl0-12
TPH Aromatic Cl6-21
TPH Aromatic C21-35 -
TPH Aromatic C5-7
Xylenes (mixed)

“Dermal Reference Dose (mg/kg-day)

Benzene
Ethylbenzene File A

(over exposure duration)

Scenoqio 5 \%jg_ 2

'

R
i eNeNeXo

5.0
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00

2.90E-02

ND
ND
ND
ND
ND
ND
ND

ND
.10
.20
4.00E-02
3.00E-02
1.0
.20
2.0

2.90E-02
ND
ND
ND
ND
.ND
ND
ND

ND
.10 Page 102 of 131
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B Toluene . , .20 ACSCCAML}R)|\D ;%552
(¢ TPH Aromatic C10-12 4.00E-02 . -
L L TPH Aromatic.Cl6-21 3.00E-02 : : ’

: TPH Aromatic C21-35 1.0
P _ ' TPH Aromatic C5-7 o .20
v Xylenes (mixed) 2.0

INGESTION OF GROUNDWATER

Benzene .
[ CDI (mg/kg-day) 0.00E+00
i LADD (mg/kg-day) 0.00E+00
| . Cancer Risk (-) 0.00E+00
\ Hazard Index (-) 0.00E+00
[l
“ Ethylbenzene
CDI (mg/kg-day) 0.00E+00
v LADD (mg/kg-day) 0.00E+00
Cancer Risk (-) 0.00E+00
) Hazard Index (-) 0.00E+00
i Toluene
' CDI (mg/kg-day) 0.00E+00
LADD (mg/kg-day) 0.00E+00
i Cancer Risk (-) 0.00E+00
C Hazard Index (-) 0.00E+00
.~ TPH Aromatic C10-12
' CDI (mg/kg-day) 0.00E+00
- LADD (mg/kg-day) 0.00E+00
) Cancer Risk (-) 0.00E+00
é Hazard Index (-) 0.00E+00
TPH ‘Aromatic Clo6-21
CDI (mg/kg-day) 0.00E+00
LADD (mg/kg-day) 0.00E+00
- Cancer Risk (=) 0.00E+00
) Hazard Index (-) 0.00E+00
i
‘ TPH Aromatic C21-35
CDI (mg/kg-day) 0.00E+00
{ LADD (mg/kg-day) 0.00E+00
i Cancer Risk (-) 0.00E+00
- Hazard Index (-) 0.00E+00
. TPH Aromatic C5-7
- CDI (mg/kg-day) 0.00E+00
LADD (mg/kg-day) 0.00E+00
Cancer Risk (-) 0.00E+0Q0
Hazard Index (-) 0.00E+00
- Xylenes (mixed)
! CDI (mg/kg-day) 0.00E+00
- LADD (mg/kg-day) 0.00E+00
Cancer Risk (-) 0.00E+00
- Hazard Index (-) 0.00E+00
“viRMAL CONTACT DURING SHOWER
| | . Benzepgo File A " Page 103 of 131
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CDI (mg/kg-day)
LADD (mg/kg-day)
Cancer Risk (-)
Hazard Index (-)

Ethylbenzene
CDI (mg/kg-day)
LADD (mg/kg-day)
Cancer Risk (-)
Hazard Index (-)

Toluene
CDI (mg/kg-day)
LADD (mg/kg-day)
Cancer Risk (-)
Hazard Index (-)

TPH Aromatic C10-12
CDI (mg/kg-day)
LADD (mg/kg-day)

. Cancer Risk (-)
Hazard Index (-)

TPH Aromatic Cl6-21
CDI (mg/kg-day)
LADD (mg/kg-day)
Cancer Risk (-)
Hazard Index (-)

TPH Aromatic C21-35
CDI (mg/kg-day)
LADD (mg/kg-day)
Cancer Risk (-)
Hazard Index (-)

TPH Aromatic C5-7
CDI (mg/kg-day)
LADD (mg/kg-day)
Cancer Risk (-)

Hazard Index (-)

Xylenes (nixed)
CDI (mg/kg-day)
LADD (mg/kg-day)
Cancer Risk (-)
Hazard Index (-)

oNeNoNoN

[eNeNeNe

[oNeNoNe

[eNoNoNe] [N eNoNo] [N eNoNo] [N eNoNe)

OO OO

..00E+00
.00E+00
.00E+00
.00E+00

.00E+00
.00E+00
.00E+00
.00E+00

.00E+00
.00E+00
.00E+00
.00E+00

.00E+00
.00E+00
.00E+00
.00E+00

.00E+00
.00E+00
.00E+00 "
.00E+00

.00E+00
.00E+00
.00E+00
.00E+00

.00E+00
.00E+00
.00E+00
.00E+00

.00E+00
.00E+00
.00E+00
.00E+00

File A
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Title: .

" dareeba Fuel Depot - Scenario 1C
28/01/01 10:05

—Scenarios:
+ hild Resident - Typical:

_Routes:
' [NGESTION OF GROUNDWATER

+ JERMAL CONTACT DURING SHOWER

- “hemicals:
Benzene
Ethylbenzene
Toluene

(?ﬂfﬂi?n

{ TPH Aromatic

TPH Aromatic
TPH Aromatic
TPH Aromatic

Cl0-12
Cle-21
C21-35
C5-7

j Xylenes (mixed)

z SUMMARY OF INPUT PARAMETERS

i Lifetime and Body Weight
Body Weight (kg)

. Lifetime (years)

] .

T

INGESTION OF GROUNDWATER

., Ingestion rate (1l/day)
Exp. Freq Groundwater (events/year)
Exp. Duration Groundwater (years)
- Absorption Adjustment Factor for
Ingestion of water (-)

Benzene

" Ethylbenzene
Toluene

TPH Aromatic
TPH Aromatic
- TPH Aromatic

: T TPH Aromatic

Cl0-12
Cl6-21
C21-35
C5-17

Xylenes (mixed)

| DERMAL CONTACT DURING SHOWER

Total Skin Surface Area
Time in Shower
Exp. Freq Groundwater (events/year)

Exp. Duration Groundwater (years)

Dermal Permeability Coefficient (cm/hour)
: Benzene .
- Ethylbenzene

Toluene

{cm”~2)
{(hour/day)

TPH Aromatic
TPH Aromatic
TPH Aromatic
TPH Aromatic
Xylenes

Cl0-12
Clé6-21
C21-35
C5-7

(mixed)

Absorption Adjustment Factor for

Dermal Exposure to Water (-}

Benzene
Ethylbenzene
o Toluene

i 18-292 TPH Aromatic C10-1Z%, 4

16

70.

350

6800.

350

5.

b DN

1
1.
8.

= S

e

SCENARIO:

.00
00

.50
.00

[eNoNoNeNeReNe Nl

00
.12
.00
00

.10E-02
.40E-02
.50E-02
.70E-02

30
.5
80E-02
00E-02

[oNeoNeNo]
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TPH Aromatic Cl16-21
TPH Aromatic C21-35°
TPH Aromatic C5-7
Xylenes (mixed)

. Concentration in Groundwater (mg/l)

Obtained from Fate and Transport output
AVERAGE Concentration (over exposure duration)

(used to calculate carcinogenic risk)
Exposure Duration (years)

Concentration used to calculate hazard index
(Minimum of 7 years or exposure duratlon)

Benzene
Ethylbenzene
Toluene

TPH Aromatic C10-12
TPH Aromatic Cl16-21
TPH Aromatic C21-35
TPH Aromatic C5-7
Xylenes (mixed)

Exposure Duration (years)

Benzene
Ethylbenzene
Toluene -

TPH Aromatic C10-12
TPH Aromatic Cl6-21
TPH Aromatic C21-35
TPH Aromatic C5-7
Xylenes (mixed)

' SLOPE FACTORS AND REFERENCE DOSES

« Ingestion Slope Factor [1/(mg/kg-day)]

Dermal

Ingestion Reference

Slope Factor

Benzene
Ethylbenzene
Toluene

TPH Aromatic C10-12
TPH Aromatic C16-21
TPH Aromatic C21-35
TPH Aromatic C5-7
Xylenes (mixed)

Dose (mg/kg-day)
Benzene
Ethylbenzene
Toluene
TPH Aromatic C10-12
TPH Aromatic C16-21
TPH Aromatic C21-35
TPH Aromatic C5-7
Xylenes (mixed),

(1/ (mg/kg-day)]
Benzene
Ethylbenzene
Toluene
TPH Aromatic C10-12
TPH Aromatic Cl6-21
TPH Aromatic C21-35
TPH Aromatic C5-7
Xylenes (mixed)

Reference Dose (mg/kg-day)

18-292

Benzene
Ethylbenzene * FileA

NGOG BN

=R e
cNoNoNe)

5.0

.07E-08
.17E-08
.05E-10
.93E-07
.65E-08
.00

.13E-07
2.06E-07

w

5.0
.07E-08

.05E-10
.93E-07
.65E-08
.00

.173E-07
.06E-07

NN

N W

2.90E-02
ND
ND
ND
ND
ND
ND
ND

ND
.10
.20
4.00E-02
3.00E-02
1.0
.20
2.0

2.90E-02
ND
ND
ND
ND
ND
ND
ND

ND
.10

.17E-08

\C —73%58_?1
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Toluene ». .20 A ’?0563

j ; TPH Aromatic Cl10-12 4.00E-02 -
L - TPH Aromatic C16-21 3.00E-02
' . TPH Aromatic C21-35 1.0
) TPH Aromatic C5-7 .20
¥} Xylenes (mixed) . 2.0

' SUMMARY OF RESULTS

INGESTION OF GROUNDWATER

Benzene . :
] CDI (mg/kg-day) 6.20E-10
, LADD (mg/kg-day) 4.43E-11
. Cancer Risk (-) 1.28E-12
Hazard Index (-) 0.00E+00
' Ethylbenzene '
CDI (mg/kg-day) 3.50E~10
LADD (mg/kg-day) 2.50E-11
Cancer Risk (-) 0.00E+00
Hazard Index (-) 3.50E-09
Toluene
CDI (mg/kg-day) 1.51E-11
LADD (mg/kg-day) 1.08E-12
} Cancer Risk (-) 0.00E+00
Hazard Index (-) 7.56E-11
TPH Aromatic C10-12
CDI (mg/kg-day) 2.08E-08
"LADD (mg/kg-day) 1.48E-09
‘Cancer Risk (-) 0.00E+00
? Hazard Index (-) 5.19E-07
TPH Aromatic C16-21
. CDI (mg/kg-day) 7.93E-10
LADD (mg/kg-day) 5.67E-11
Cancer Risk (-) 0.00E+00
, Hazard Index (-) 2.64E-08
TPH Aromatic C21-35
CDI (mg/kg-day) 0.00E+00
P LADD (mg/kg-day) 0.00E+00
| © Cancer Risk (-) 0.00E+00
) ‘Hazard Index (-) 0.00E+00
. .TPH Aromatic C5-7
- CDI (mg/kg-day) 1.12E-08
LADD (mg/kg-day) 7.99E-10
i Cancer Risk (-) 0.00E+00
L Hazard Index (-) 5.58E-08
Xylenes (mixed)
CDI (mg/kg-day) 6.19E-09
LADD (mg/kg-day) 4.42E-10
. Cancer Risk (-) 0.00E+00
i{ Hazard Index (-) 3.09E-09

|
DERMAL CONTACT DURING SHOWER

! l Benzepeg File A Page 107 of 131
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CPI (mg/kg-day)
LADD (mg/kg-day)
Cancer Risk (-)
Hazard Index (-)

Ethylbenzene
CDI (mg/kg-day)
LADD (mg/kg-day)
Cancer Risk (-)-
Hazard Index (-)

Toluene
CDI (mg/kg-day)
LADD (mg/kg-day)
Cancer Risk (-)
Hazard Index (-)

TPH Aromatic Cl10-12
CDI (mg/kg-day)
LADD (mg/kg-day)

., Cancer Risk (-)

Hazard Index (-)

TPH Aromatic C16-21
CDI (mg/kg-day)
LADD (mg/kg-day)
Cancer Risk (-)
Hazard Index (-)

TPH Aromatic C21-35
CDI (mg/kg-day)
LADD (mg/kg-day)
Cancer Risk (-)
Hazard Index (-)

TPH Aromatic C5-7
CDI (mg/kg-day)
LADD {(mg/kg-day).
Cancer Risk (-)
Hazard Index. (-)

Xylenes (mixed)
CDI (mg/kg-day)
LADD (mg/kg-day)
Cancer Risk (=)
Hazard Index (-)

18-292

oMW cCooo RO W O NN O - SO WD e RN

O o

.12E-11
.52E-12
.40E-14
.00E+00

.23E-11
.02E-12
.00E+00
.23E-10

.11E-12
.94E-14
.00E+00
.55E-12

.95E-09
.11E-10
.00E+00
.37E-08

.88E-10
.T7E-11
.00E+00
.29E-08

.00E+00
.00E+00
.00E+00
. 00E+00

.28E-10
.35E-11
.00E+00
.64E-09

.08E-10
.7T7E-11
.00E+00
.04E-10

File A

\C.—}:%iffﬂ
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_Title:

i
?
i

Mareeba Fuel Depot - Scenario 2
' 08/01/01

10:43

—3cenarios:

Routes:
INHALATION OF INDOOR AIR

AChemicals:

Benzene
Ethylbenzene
Toluene

TPH Aromatic
TPH Aromatic
TPH Aromatic
TPH Aromatic
Xylenes

Body Weight

“Choen

Norker - Typical

Cl10-12 B
Cle-21

C21-35

C5-7

(mixed)

SUMMARY OF INPUT PARAMETERS

Lifetime and Body Weight

(kg)

Lifetime (years)

! INHALATION OF INDOOR AIR

Inhalation rate

Time indoors

Lung Retention Factor

Exp.
Exp.

Freq.

(m~3/hr)
(hours/day)
(=)

Indoor Air .(events/yr)
Duration Indoor Air

(yr)

Absorption Adjustment’ Factor for
Inhalation (-)

Benzene
Ethylbenzene
Toluene

TPH Aromatic
TPH Aromatic
TPH Aromatic
TPH Aromatic
Xylenes

C10-12
Ccl6-21
C21-35
C5-7
(mixed)

MEDIA CONCENTRATIONS

Concentration in Indoor Air

(mg/m"3)

Obtained from Fate and Transport output
AVERAGE Concentration (over exposure duration)
{(used to calculate carcinogenic risk)

(Minimum of

18-292

Exposure Duration (years)
: Benzene
Ethylbenzene
Toluene

TPH Aromatic
TPH Aromatic
TPH Aromatic
TPH Aromatic

Xylenes

Cl10-12
Cle6-21
C21-35
C5-7
(mixed)

Concentration used to calculate hazard index

7 years or exposure duration)

Exposure Duration (years)
Benzene
Ethylbenzene
File A

Toluene

SCENARIO:

70.00
70.00

.63
4.00
1.00

e
OO0 OO0

4.0
.32E-03
.33E-03
4.44FE-03
.13
2.39E-04
1.62E-07
6.6
2.70E-02Z .

N w;

4.0
5.32E-03
2.33E-03
4.44E-03
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TPH Aromatic C10-12
TPH Aromatic Cl16-21
TPH Aromatic C21-35
TPH Aromatic C5-7
Xylenes (mixed)

' SLOPE FACTORS AND REFERENCE DOSES

‘nhalation Reference

SUMMARY OF RESULTS

{Jnhalation Slope Factor (1/(mg/kg-day)]

Benzene
Ethylbenzene -
Toluene

TPH Aromatic C10-12
TPH Aromatic Cl16-21
TPH Aromatic C21-35
TPH Aromatic C5-7
Xylenes (mixed)

Dose (mg/kg-day)
Benzene

"Ethylbenzene

Toluene

TPH Aromatic C10-12
TPH Aromatic Cle6-21
TPH Aromatic C21-35
TPH Aromatic C5-7
Xylenes (mixed)

.13
2.39E-04

-1.62E~-07 -

6.6
2.70E-02

2.90E-02
ND -
ND
ND
ND
ND
ND
ND

ND
.29
.11
5.50E-02
ND
ND
.11
.20

Benzene

CDI (mg/kg-day)’
LADD {(mg/kg-day)

Cancer Risk (-)

Hazard Index (—)'

Ethylbenzéne
CDI (mg/kg-day)

LADD (mg/kg-day)

Cancer Risk (-)

Hazard Index (-)

Toluene
CDI (mg/kg-day)

- INHALATION OF INDOOR AIR

(@ VS e )

OO N

.50E-05
.72E-06
.08E-07
.00E+00

.85E-05
.63E-06
.00E+00
.84E-05

.43E-05

LADD (mg/kg-day)
Cancer Risk (-)
Hazard Index (-)

TPH Aromatic C10-12
CDI (mg/kg-day)
LADD (mg/kg-day)
Cancer Risk (-)
Hazard "Index (-)

TPH Aromatic Cl6-21
CDI (mg/kg-day)
LADD (mg/kg-day)
Cancer Risk (-)
Hazaggo Index (-)

N O B O W

OO

.10E-06
.00E+00
.76E-04

.54E-03
.81E-05
.00E+00
.80E-02

.92E-06
.67E-07
.00E+00
.00ERA0

Scennead 2 Theg 2

4
’
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: Scgasers 2. Teeed
J { TPH Aromatic C21-35 ' : )

CDI (mg/kg-day) 1.98E-09 ’
LADD (mg/kg-day) 1.13E-10 ' :
(O Cancer Risk (-)- 0.00E+00
( , Hazard Index (-) 0.00E+00
TPH Aromatic C5-7
- CDI (mg/kg-day) - 8.13E-02
1, LADD (mg/kg-day) 4.64E-03 -
Cancer Risk (-) 0.00E+00 -
Hazard Index (-) 7.39E-01
Xylenes (mixed) :
| CDI (mg/kg-day) "3.31E-04
. LADD (mg/kg-day) 1.89E-05
L Cancer Risk (-) 0.00E+00 -
Hazard Index (-) 1.65E-03
{
1
o
.
{ 18-292 File A " Page 111 of 131
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SUMMARY OF HAZARD QUOTIENTS

- |Worker - Typical

'Ethylbenzene:

" Toluene

.TPH Aromatic C10-12
TPH Aromatic C5-7

- Xylenes (mixed)

{ TOTAL

.

18-292

Inhalafion

of

Indoor Air TOTAL
9.8E-05 9.8E-05
4.8E-04 4.8E-04
2.8E-02" 2.8E-02
7.4E-01 7.4E-01
1.7E-03 1.7E-03
7.7E-01 7.7E-01

File A

NOTE: A zero hazard index may indicate that a RfD
' was not entered for that chemical.

,S%;Er>%2«t> 1;.’?%«55A1

L
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SUMMARY OF CARCINOGENIC RISK ‘ , D e dAD Z?M-f

~ CASE 1:
| .Worker - Typical

Inhalation
of
Indoor Air TOTAL

'Benzene 1.1E-07 1.1E-07
TOTAL’ ' 1.1E-07 1.1E-07
18-292 File A ' Page 113 of 131
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_Title:
Mareeba Fuel Depot - Scenarlo 3a
..08/01/01- 11:01

Scenarios:
Zhild Resident - Typical

. Routes:
- INGESTION OF GROUNDWATER
' DERMAL CONTACT DURING SHOWER

-
©

hemicals:

Benzene
Ethylbenzene
Toluene

TPH Aromatic C10-12
TPH Aromatic Cl1l6-21
TPH Aromatic C21-35
TPH Aromatic C5-7
Xylenes (mixed)

SUMMARY OF INPUT PARAMETERS

. Lifetime and Body Weight

Body Weight (kg)
Lifetime (years)

"INGESTION OF GROUNDWATER

T

Ingestion rate (l/day)
Exp. Freqg Groundwater (events/year).
Exp. Duration Groundwater (years)
Absorption Adjustment Factor for
Ingestion of water (-)
Benzene
Ethylbenzene
Toluene
TPH Aromatic C10-12
TPH Aromatic Cle6-21
TPH Aromatic C21-35
TPH Aromatic C5-7
Xylenes (mixed)

JERMAL CONTACT DURING SHOWER

Total Skin Surface Area (cm”2)

Time in Shower (hour/day)

Exp. Freq Groundwater (events/year)
Exp. Duration Groundwater (years).

Dermal Permeability Coefficient (cm/hour)

Benzene
Ethylbenzene
Toluene

TPH Aromatic C10-12
TPH Aromatic Cl16-21
TPH Aromatic C21-35
TPH Aromatic C5-7
Xylenes (mixed)

Apbsorption Adjustment Factor for
Dermal Exposure to Water (-)
Benzene
Ethylbenzene
Toluene

18-292 TPH Aromatic C10-12FileA

SCENARIO:

16.00
70..00

.50
350.00

e el e I S Sy ey S
cNoNoNoNoNoNole

6800.00
.12
350.00
5.00

.10E-02
.40E-02
.50E-02
.70E-02
.30
1.5
1.80E-02
8.00E-02

O d I

= e
o NoNoNe!

’
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TPH Aromatic C16-21 1.0 _E%c\";;?jfl'z
TPH Aromatic C21-35 1.0 - ne
TPH Aromatic C5-7 1.0 - '
Xylenes (mixed) 1.0
£ :
S;MEDIA CONCENTRATIONS
-.Concentration in Groundwater (mg/1l)
‘ Obtained from Fate and Transport output
AVERAGE Concentration (over exposure duration)
(used to calculate carcinogenic risk) _
Exposure Duration (years) - 5.0
Benzene 8.72E-05
Ethylbenzene 4.36E-05
Toluene 7.96E-05
TPH Aromatic C10-12 4.39E-03
TPH Aromatic C16-21 1.39E-04

TPH Aromatic C21-35 .00

! TPH Aromatic C5-7 2.11E-02
: _ Xylenes (mixed) 2.19E-04
.Concentration used to calculate hazard index
(Minimum of 7 years or exposure duration)
} Exposure Duration (years) "~ 5.0
- Benzene 8.72E-05
Ethylbenzene 4.36E-05
. Toluene 7.96E-05
: TPH Aromatic C10-12 4.39E-03
TPH Aromatic Cl6-21 1.39E-04
; TPH Aromatic C21-35 .00 .
i TPH Aromatic C5-7 2.11E-02
- Xylenes (mixed) 2.19E-04
SLOPE FACTORS AND REFERENCE DOSES
Ingestion Slope Factor [1/(mg/kg-day)] ‘
Benzene 2.90E-02
Ethylbenzene ND
Toluene ND
TPH Aromatic C10-12 . ‘ ND
TPH Aromatic Cl16-21 : . ND i
TPH Aromatic C21-35 ' : ND
TPH Aromatic C5-7 ND
Xylenes (mixed) ND
Ingestion Reference Dose (mg/kg-day)
Benzene - ND
- Ethylbenzene . .10
Toluene ' .20
TPH Aromatic Cl0-12 4.00E-02
TPH Aromatic Cl16-21 3.00E-02
} TPH Aromatic C21-35 1.0
TPH Aromatic C5-7 .20
Xylenes (mixed) 2.0
. Dermal Slope Factor [1/(mg/kg-day)]
Benzene 2.90E-02
Ethylbenzene ND
Toluene ND
TPH Aromatic C10-12 ND
TPH Aromatic Cl6-21 ND
- TPH Aromatic C21-35 ND
TPH Aromatic C5-7 ND
Xylenes (mixed) ND
Dermal Reference Dose (mg/kg-day)
i Benzene ND
P : 18-292 Ethylbenzene File A .10 Page 115 of 131
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Toluene '.20 : ga\‘—g%ﬁjﬁ—Eg

i TPH Aromatic C10-12 .4.00E-02

; TPH Aromatic C16-21 3.00E-02
TPH Aromatic C21-35 ' 1.0

- TPH Aromatic C5-7 ' : .20

i; Xylenes {(mixed) 2.0

SUMMARY OF RESULTS

INGESTION OF GROUNDWATER

Benzene : .
} CDI (mg/kg-day) 2.61E-06
' LADD (mg/kg-day) 1.87E-07
. Cancer Risk (-) 5.41E-09

. Hazard Index (-) 0.00E+00

|

- Ethylbenzene
CDI (mg/kg-day) 1.31E-0¢6
LADD (mg/kg-day) 9.33E-08
Cancer Risk (-} 0.00E+00
Hazard Index (-) 1.31E-05

Toluene
CDI (mg/kg-day) 2.39E-06
LADD (mg/kg-day) 1.70E-07
Cancer Risk (-) 0.00E+00
Hazard Index (-) 1.19E-05
TPH Aromatic C10-12
CDI (mg/kg-day) 1.32E-04
LADD (mg/kg-day) 9.40E-06
Cancer Risk (-) 0.00E+00
Hazard Index (-~) 3.29E-03
TPH Aromatic Cl6-21
CDI (mg/kg-day) 4.16E-06
LADD (mg/kg-day) 2.97E-07
Cancer Risk (-) 0.00E+00
Hazard Index (-) 1.39E-04
TPH Aromatic C21-35
©  CDI (mg/kg-day) 0.00E+00
LADD (mg/kg-day) 0.00E+00
Cancer Risk (-) 0.00E+00
Hazard Index (-) 0.00E+00

; TPH Aromatic C5-7 -

- CDI (mg/kg-day) 6.33E-04
LADD (mg/kg-day) 4.52E-05
Cancer Risk (-) 0.00E+00
Hazard Index (-) 3.17E-03

Xylenes (mixed)
CDI (mg/kg-day) 6.57E-06
LADD (mg/kg-day) 4.69E-07
‘ Cancer Risk (-) " 0.00E+00
Co Hazard Index (-) 3.28E-06

DERMAL CONTACT DURING SHOWER

'\ Benzef292 File A" * Page 116 of 131

Release



CDI (mg/kg-day)
LADD (mg/kg-day)
Cancer Risk (-)
Hazard Index (-)

Ethylbenzene
CDI (mg/kg-day)
LADD (mg/kg-day)
Cancer Risk (-)
Hazard Index (-)

Toluene .
CDI (mg/kg-day)
LADD (mg/kg-day)
Cancer Risk (-)
"Hazard Index (-)

TPH Aromatic C10-12
CDI (mg/kg-day)
LADD (mg/kg-day)

. Cancer Risk (-)
Hazard Index (~)

TPH Aromatic Cl16-21
CDI (mg/kg-day)
LADD (mg/kg-day)
Cancer Risk (-)
Hazard Index (-)

"TPH Aromatic C21-35

CDI (mg/kg-day)
LADD (mg/kg-day)
Cancer Risk (-)
Hazard Index (-)

TPH Aromatic C5-7
CDI (mg/kg-day)
LADD (mg/kg-day)
Cancer Risk (-)
Hazard Index (-)

Xylenes (mixed)
CDI (mg/kg-day)
LADD (mg/kg-day)
Cancer Risk (=)
Hazard Index (-)

18-292

i

WO

[ ol o) e o]

O

OO OO OO ANO N = O K=

o O oy @

.96E-08
.40E-09
.86E-10
.00E+00

.58E-07
.13E-08
.00E+00
.58E-06

.715E-07
.25E-08
.00E+00
. 176E-07

.87E-05
.34E-06
.00E+00
.67E-04

.04E-06
.46E-07
.00E+00
.79E-05

.00E+00
.00E+00
.00E+00

.00E+00

.B86E-05
.33E-06
.00E+00
.30E-05

.57E-07
.12E-08
.00E+00
.29E-07

File A

%o *f;2§ffzﬁi
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—-

Title: _ :;7
| Yareeba Fuel Depot - Scenario 3b CESQ— b

98/01/01 11:57

Scenarios:
*hild Resident - Typical

-Routes: :

[(NGESTION OF GROUNDWATER

--DERMAL CONTACT DURING SHOWER

“hemicals:

' Benzene
Ethylbenzene
Toluene
TPH Aromatic C10-12
TPH Aromatic Cl16-21
TPH Aromatic C21-35
TPH Aromatic C5-7
‘Xylenes (mixed)

.

3UMMARY OF INPUT PARAMETERS

SCENARIO:

Lifetime aﬁd Body Weight

Body Weight (kg)
Lifetime (years)

INGESTION OF GROUNDWATER

Ingestion rate (l/day)

o Exp. Freq Groundwater (events/year)

Exp. Duration Groundwater (years)
" Absorption Adjustment Factor for
Ingestion of water (-)
Benzene
Ethylbenzene
Toluene
TPH Aromatic Cl10-12
TPH Aromatic Cl16-21
TPH Aromatic C21-35
TPH Aromatic C5-7
Xylenes (mixed)

Aj)ERMAL CONTACT DURING SHOWER

Total Skin Surface Area (cm”2)

Time in Shower (hour/day)

Exp. Freq Groundwater (events/year)

Exp. Duration Groundwater (years)

Dermal Permeability Coefficient (cm/hour)
Benzene '
Ethylbenzene
Toluene
TPH Aromatic C10-12

L TPH Aromatic Cl16-21

TPH Aromatic C21-35
TPH Aromatic C5-7
Xylenes (mixed)

Absorption Adjustment Factor for
Dermal Exposure to Water (-)

s Benzene

Ethylbenzene

'( Toluene

| 18-292 TPH Aromatic C10-12FileA

l6.
70.

350

6800.

350

QOB DN

1
1.
8.

N el I S RS S

==

00
00

.50
.00

OO O0OO0OOOO0OO0

00
.12
.00
.00

.10E-02
.40E-02
.50E-02
.70E-02

30
.5
80E-02
00E-02

[eNeNeNo)
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)

MEDIA CONCENTRATIONS

_—
!
|
i

TPH Aromatic C16-21
TPH Aromatic C21-35
TPH Aromatic C5-7
Xylenes (mixed)

.--Concentration in Groundwater (mg/l)

} Obtained from Fate and Transport output
AVERAGE Concentration (over exposure duration)

(used to calculate carcinogenic risk)
Exposure Duration (years)

.Concentration used to calculate hazard index
(Minimum of 7 years or exposure duration)

.Ethylbenzene

Benzene

Toluene

TPH Aromatic Cl10-12
TPH Aromatic Cle6-21
TPH Aromatic .C21-35
TPH Aromatic C5-7
Xylenes (mixed)

| Exposure Duration (years)

Benzene
Ethylbenzene
Toluene )
TPH Aromatic C10-12 -
TPH- Aromatic Cl6-21
TPH Aromatic C21-35
TPH Aromatic C5-7
Xylenes (mixed)

SLOPE FACTORS AND REFERENCE DOSES

» "Ingestion Slope Factor [1/(mg/kg-day)]

Ingestion Reference

|

P 18-292

Benzene
Ethylbenzene
Toluene

TPH Aromatic C10-12
TPH Aromatic Cl16-21
TPH Aromatic C21-35
TPH Aromatic C5-7

Xylenes (mixed)

Dose (mg/kg-day)

Benzene
Ethylbenzene
Toluene

TPH Aromatic C10-12
TPH Aromatic Cl6-21
TPH Aromatic C21-35
TPH Aromatic C5-7
Xylenes (mixed)

Dermal Slope Factor [1/(mg/kg-day)]

Benzene
Ethylbenzene
Toluene

TPH Aromatic C10-12
TPH Aromatic Cl16-21
TPH Aromatic C21-35
TPH Aromatic C5-7
Xylenes (mixed)

Dermal Reference Dose (mg/kg-day)

Benzene

. Ethylbenzene File A

O
cooo

5.0
.00
.00
.00
.00
.00
.00
.00
.00

5.0
.00
.00
.00
.00
.00
.00
.00
.00

2.90E-02

ND
‘ND
ND
'ND
ND
ND
ND

ND
.10
.20

4.00E-02
3.00E-02
1.0 .

.20

2.0 -

2.90E-02

ND
ND
ND
ND

ND .

ND
ND

ND

.10

2h- P
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MARY OF RESULTS

Benzene

CDI (mg/kg-day)

LADD (mg/kg-day)-
. Cancer Risk (-)

Hazard Index (-)

Ethylbenzene

CDI (mg/kg-day)
LADD (mg/kg-day)
Cancer Risk (-)
Hazard Index (-)

Toluene

CDI (mg/kg-day)

LADD (mg/kg-day) .

Cancer Risk (-)
Hazard Index (-)

CDI (mg/kg-day)
LADD (mg/kg-day)
Cancer Risk (-)
Hazard Index (-)

CDI (mg/kg-day)
LADD (mg/kg-day)
Cancer Risk (-)
Hazard Index (=)

CDI (mg/kg-day)
LADD (mg/kg-day)
Cancer Risk (-)
Hazard Index (-)

TPH Aromatic C5-7

CDI (mg/kg-day)

LADD (mg/kg-day)

Cancer Risk (-)
Hazard Index (-)

Xylenes (mixed)

CDI (mg/kg-day)
LADD . (mg/kg-day)

_ Cancer Risk (-)

Hazard Index (-)

Benzetg§e92

Toluene

TPH Aromatic C10-
TPH Aromatic Cl6-
TPH Aromatic C21-
TPH Aromatic C5-7

Xylenes (mixed)

| INGESTION OF GROUNDWATER

[oNoNoNe] [oNeNo N

OO OO

TPH Aromatic Cl0-12

OO OO

TPH Aromatic C16-21

[eoNeNoNe]

TPH Aromatic C21-35

OO OO [N e NN

[eNeoNeNe]

DERMAL CONTACT DURING SHOWER

12
21
35

.00E+00
.00E+00
.00E+00
.00E+00

.00E+00
.00E+00
.00E+00
.00E+00

.00E+00
.00E+00
.00E+00
.00E+00

.00E+00
.00E+00
.00E+00
.00E+00

.00E+00
.00E+00
.00E+00
.00E+00

.00E+00
.00E+00
.00E+00
.00E+00

.00E+00
.00E+00
.00E+00
.00E+00

.00E+00
.00E+00
.00E+00
.00E+00

File A

.20
4.00E-02
3.00E-02

1.0

.20

2.0

36-Pue
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CDI (mg/kg-day)
LADD (mg/kg-day)
Cancer Risk (-)
Hazard Index (-)

Ethylbenzene
CDI (mg/kg-day)
LADD (mg/kg-day)
Cancer Risk (-)
Hazard Index (-)

Toluene
CDI (mg/kg-day)
LADD (mg/kg-day)
Cancer Risk. (-)
Hazard Index (-)

TPH Aromatic C10-12
CDI (mg/kg-day)
'LADD (mg/kg-day)

", Cancer Risk (-)
Hazard Index (-)

TPH Aromatic Cl16-21
CDI (mg/kg-day)
LADD (mg/kg-day)
Cancer Risk (-)
Hazard Index (-).

TPH Aromatic C21-35
CDI (mg/kg-day)
LADD (mg/kg-day)
‘Cancer Risk (-)
Hazard Index (-)

TPH Aromatic C5-7
CDI (mg/kg-day)
LADD (mg/kg-day)
-Cancer Risk (-)
Hazard Index (-)

Xylenes (mixed)
CDI (mg/kg-day)
LADD (mg/kg-day)
Cancer Risk - (-)
Hazard Index (-)

18-292

[oNeoNeNe] [oNoNoN o] OO OO0, OO OO o oloo [eNeNeNo OO OO

[eNeNoNol

.00E+00
.00E+00
.00E+00
.00E+00

.00E+00 -
.00E+00
.00E+00
.00E+00

.00E+00
.00E+00
.00E+00
.00E+00

.00E+00
.00E+00
.00E+00
.00E+00

.00E+00
.00E+00
.00E+00
.00E+00

.00E+00
.00E+00
.00E+00
.00E+00

.00E+00
.00E+00
.00E+00
.00E+00

.00E+00
.00E+00
.00E+00
.00E+00

File A
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~—Title:
. Mareeba Fuel Depot - Scenario 3c
--08/01/01 11:58

‘Scenarios: _
,Child Resident - Typical

-Routes:
INGESTION OF GROUNDWATER
DERMAL CONTACT DURING SHOWER

. Chemicals:

’ Bénzene

Ethylbenzene
Toluene .

TPH Aromatic C10-12
TPH Aromatic Cl16-21
TPH Aromatic C21-35
TPH Aromatic C5-7
Xylenes (mixed)

' SUMMARY OF INPUT PARAMETERS

SCENARIO:

Lifetime and Body Weight

Body Weight (kqg)
Lifetime (years)

.'INGESTION OF GROUNDWATER

Ingestion rate (l/day)

- Exp. Freq Groundwater (events/year)

!

‘Exp. Duration Groundwater (years)
Absorption Adjustment Factor for °
Ingestion of water (-)
Benzene
Ethylbenzene
Toluene ,
TPH Aromatic C10-12
TPH Aromatic C16-21
TPH Aromatic C21-35
TPH Aromatic C5-7
Xylenes (mixed)

DERMAL CONTACT DURING SHOWER
Total Skin Surface Area (cm™2)
Time in Shower (hour/day)
Exp. Freq Groundwater (events/year)
Exp. Duration Groundwater (years) -

Dermal Permeability Coefficient (cm/hour)

Benzene
Ethylbenzene
Toluene

TPH Aromatic C10-12
TPH Aromatic Cl6-21
TPH Aromatic C21-35
TPH Aromatic C5-7
Xylenes (mixed)

. Absorption Adjustment Factor for

; Dermal Exposure to Water (-)
; Benzene

Ethylbenzene

Toluene _
18-292 TPH Aromatic C10-1ZFleA

16

70.

350.

6800.

350

5.

QB DN

1
1.
8.

H R R B R e

S

.00
00

.50
00

eNeoRoloRoNoNoNel

00
.12
.00
00

.10E-02
.40E-02
.50E-02
.70E-02

30
.5
80E-02
00E-02

[eoNeoNeNe]
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; MEDIA CONCENTRATIONS

TPH Aromatic C16-21
TPH Aromatic C21-35
TPH Aromatic C5-7
Xylenes (mixed)

.-Loncentration in Groundwater (mg/l)

. Tngestion Reference Dose

i

Obtained from Fate and Transport output
AVERAGE Concentration (over exposure duration)

(used to calculate carcinogenic risk)

Concentration used to calculate hazard index
(Minimum of 7 years or exposure duration)
Exposure Duration

Benzene
Ethylbenzene
Toluene

TPH Aromatic C10-12
TPH Aromatic Cl6-21
TPH Aromatic C21-35
TPH Aromatic C5-7
Xylenes (mixed)

Benzene
Ethylbenzene
Toluene

TPH Aromatic Cl10-12
TPH Aromatic Cl6-21
TPH Aromatic C21-35
TPH Aromatic C5-7
Xylenes (mixed)

3LOPE FACTORSVAND REFERENCE DOSES

[ngestion Slope Factor [1/(mg/kg-day)]

Benzene
Ethylbenzene
Toluene

TPH Aromatic C10-12
TPH Aromatic Cl16-21
TPH Aromatic C21-35
TPH Aromatic C5-7
Xylenes (mixed)

(mg/kg-day)
Benzene
Ethylbenzene
Toluene

TPH Aromatic C10-12
TPH Aromatic C16-21
TPH Aromatic C21-35
TPH Aromatic C5-7
Xylenes (mixed)

Dermal Slope Factor [1/(mg/kg-day)].

Dermal Reference Dose

18-292

Benzene
Ethylbenzene
Toluene

TPH Aromatic Cl1l0-12
TPH Aromatic Cl6-21
TPH Aromatic C21-35
TPH Aromatic C5-7
Xylenes (mixed)

(mg/kg-day)
Benzene
Ethylbenzene

Exposure Duration (years)

(years)

File A

ON &N

e
cooo

5.0
.45E-04
.20E-04
.02E-04
.22E-02
.97E-04
.00
.11

QON BN

-1.12E-03

5.0
.45E-04

.02E-04
.22E-02
.97E-04
.00
.11
1.12E-03

2.90E-02 .

ND
ND
ND
"ND
ND
ND
ND

ND.

.10

.20
4.00E-02
3.00E-02

1.0

.20

2.0

2.90E-02
ND
ND
ND
ND
ND
ND
ND

ND
.10

.20E-04

3 C—ij&, ¢
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Toluene .20 . ?S <: 4‘C?GfSL7

TPH Aromatic C10-12 4.00E-02
TPH Aromatic Cl6-21 3.00E-02
TPH Aromatic C21-35 1.0

- TPH Aromatic C5-7 .20

D Xylenes (mixed) 2.0

SUMMARY OF RESULTS

INGESTION OF GROUNDWATER

Benzene .
CDI (mg/kg-day) 1.33E-05
LADD (mg/kg-day) 9.53E-07

. Cancer Risk (-) 2.76E-08
Hazard Index (-) 0.00E+00

Ethylbenzene
CDI (mg/kg-day) 6.59E-06
LADD (mg/kg-day) 4.71E-07
Cancer Risk (-) 0.00E+00
Hazard Index (-) 6.59E-05

Toluene
CDI (mg/kg-day) 1.20E-05
LADD (mg/kg-day) 8.60E-07
Cancer Risk (-) 0.00E+00
Hazard Index (-) 6.02E-05

TPH Aromatic C10-12
CDI (mg/kg-day) 6.66E-04
LADD (mg/kg-day) 4.76E-05
Cancer Risk (-) 0.00E+00
Hazard Index (-) 1.67E-02

TPH Aromatic C16-21
CDPI (mg/kg-day) 2.69E-05
LADD (mg/kg-day) ° . 1.92E-06
Cancer Risk (-) 0.00E+00
Hazard Index (-) 8.96E-04

- TPH Aromatic C21-35
CDI (mg/kg-day) 0.00E+00
LADD (mg/kg-day) 0.00E+00
Cancer Risk (-) 0.00E+00
Hazard Index (-) 0.00E+00

TPH Aromatic C5-7
CDI (mg/kg-day) 3.17E-03
LADD (mg/kg-day) 2.27E-04
Cancer Risk (-) 0.00E+00
Hazard Index (-) 1.59E-02

Xylenes (mixed)

CDI (mg/kg-day) 3.35E-05

LADD (mg/kg-day) 2.39E-06

Cancer Risk (-) 0.00E+00

Hazard Index (-) 1.68E-05
DERMAL CONTACT DURING SHOWER

Benzers292 File A : Page 124 of 131
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, CDI (mg/kg-day) 4.57E-07 NQQi)Q/&’(—
| LADD (mg/kg-day) 3.27E-08 gc— ). !
L Cancer Risk (-) . 9.47E-10

Hazard Index (-) 0.00E+00

. Ethylbenzene
N CDI (mg/kg-day) 7.96E~-07
— LADD (mg/kg-day) 5.69E-08

; Cancer Risk (-) 0.00E+00
! Hazard Index (-) 7.96E-06

Toluene )
CDI (mg/kg-day) 8.84E-07

i LADD (mg/kg-day) 6.31E-08
Cancer Risk (-) 0.00E+00

5 Hazard Index (-) 4.42E-06
) TPH Aromatic.C10-12 )
| CDI (mg/kg-day) 9.46E-05
i LADD (mg/kg-day) 6.76E-06

.Cancer Risk (-) 0.00E+00

. Hazard Index (-) 2.36E-03

' TPH Aromatic Cl6-21
CDI (mg/kg-day) 1.32E-05

! LADD (mg/kg-day) 9.40E-07

. Cancer Risk (-) 0.00E+00
Hazard Index (-) 4.39E-04
| TPH Aromatic C21-35 :

- CDI (mg/kg-day) 0.00E+00
LADD (mg/kg-day) 0.00E+00

‘ Cancer Risk (-) 0.00E+00
~ Hazard Index (-) 0.00E+00

TPH Aromatic C5-7
CDI (mg/kg-day) 9.32E-05
LADD (mg/kg-day) 6.65E-06
Cancer Risk (-) 0.00E+00
Hazard Index (-) 4.66E-04
Xylenes (mixed)

o CDI (mg/kg-day) 4.37E-06
LADD (mg/kg-day) 3.12E-07
Cancer Risk (-) 0.00E+00
Hazard Index (-) 2.19E-06
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APPENDIX D

“IMPORTANT INFORMATION ABOUT YOUR
ENVIRONMENTAL SITE ASSESSMENT”

GoldegAssociates
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Environmental Site Assessment

Reasons For Conducting An ESA

ESA’s are typically, though not exclusively carried out
in the following circumstances :

* as pre-acquisition assessments, on behalf of either
purchaser or vendor, when a property is to be sold;

+  as pre-development assessments, when a property or
area of land is to be redeveloped or have its use changed,
for example, from a factory to a residential subdivision;

» as pre-development assessments of greenfield sites,
to establish “baseline” conditions and assess
environmental,  geological and  hydrogeological
constraints to the development of, for example, a
landfill; and

 as audits of the environmental effects of an ongoing
operation.

Each of these circumstances requires a specific approach
to the assessment of soil and groundwater contamination.
In all cases, however, the objective is to identify and if
possible ~quantify the risks which unrecognised
contamination poses to the proposed activity. Such risks
may be both financial, for example, clean-up costs or
limitations on site use, and physical, for example, health
risks to site users or the public.

The Limitations of An ESA

Although the information provided by an ESA can
reduce exposure to. such risks, no ESA, however
diligently carried out, can eliminate them. Even a
rigorous professional assessment may fail to detect all
contamination on a site. Contaminants may be present in
areas that were not surveyed or sampled, or may migrate
to areas which showed no signs of contamination when
sampled. '

An ESA Report Is Based On A Unique Set of

Project Specific Factors

Your environmental report should not be used :

e When the nature of the proposed development is
changed, for example, if a residential development
is proposed instead of a commercial one;

18-292 File A

* When the size or configuration of the proposed
development is altered;

* when the location or orientation of the proposed
structure is modified;

*  When there is a change of ownership; or

» For the application to an adjacent site.

To help avoid costly problems, refer to your consultant
to determine how any factors which -have changed
subsequent to the date of the report may affect its
recommendations.

ESA “Findings” Are Professional Estimates
Site assessment identifies actual subsurface conditions
only at those points where samples are taken, when they
are taken. Data derived through sampling and
subsequent laboratory testing are interpreted by
geologists, engineers or scientists who then render an
opinion about overall subsurface conditions, the nature
and extent of contamination, its likely impact on the
proposed development and appropriate remediation
measures. Actual conditions may differ from those
inferred to exist, because no professional, no matter how
qualified, and no subsurface exploration program, no
matter how comprehensive, can reveal what is hidden by
earth, rock and time. The actual interface between
materials may be far more gradual or abrupt than a
report indicates. Actual conditions in areas not sampled
may differ from predictions. Nothing can be done to
prevent the unanticipated, but steps can be taken to help
minimise its impact. For this reason, owners should
retain the services of their consultants through the
development stage, to identify variations, conduct
additional tests which may be needed, and to recommend
solutions to problems encountered on site.

Subsurface Conditions Can Change

Subsurface conditions are changed by natural processes
and the activity of man. Because an ESA report is based
on conditions which existed at the time of subsurface
exploration, decisions should not be based on an ESA
report whose adequacy may have been affected by time.
Speak with the consultant to learn if additional tests are

. advisable.

Page 1 of 2
GAP - Form No. 4
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ESA Services Are Performed For Specific
Purposes And Persons

Every study and ESA report is prepared in response to a
specific Brief to meet the specific needs of specific
individuals. A report prepared for a consulting civil
engineer may not be adequate for a construction
contractor, or even some other consulting civil engineer.
A report should not be used by other persons for any
purpose, or by the client for a different purpose. No
individual other than the client should apply a report
even apparently for its intended purpose without first
conferring with the consultant. No person should apply
a report for any purpose other than that originally
contemplated without first conferring with the
consultant.

An ESA Report Is Subject To
Misinterpretation

Costly problems can occur when design professionals
develop their plans based on misinterpretations of an
ESA. To help avoid these problems, the environmental
consultant should be retained to work with appropriate
design professionals to explain relevant findings and to
review the adequacy of their plans and specifications
relative to contamination issues.

Logs Should Not Be Separated From The
Engineering Report

Final borehole or test pit logs are developed by
environmental scientists, engineers or geologists based
upon their interpretation of field logs (assembled by site
personnel) and laboratory evaluation of field samples.

Only final logs are customarily included in our reports.
These logs should no under any circumstances be
redrawn for inclusion in site remediation or other design
drawings, because drafters may commit errors or
omissions in the transfer process. Although
photographic reproduction eliminates this problem, it
does nothing to minimise the possibility of contractors
misinterpreting the logs during bid preparation. When
this occurs, delays, disputes and unanticipated costs are
the all-too-frequent result.

To reduce the likelihood of boring log misinterpretation,
the complete report must be available to persons or
organisations involved in the project, such as
contractors, for their use. Those who do not provide
such access may proceed under the mistaken impression
that simply disclaiming responsibility for the accuracy of
subsurface information always insulates them from
attendant liability. Providing all the available
information to persons and organisations such as
contractors helps prevent costly construction problems
and the adversarial attitudes which may aggravate them
to disproporticnate scale.

18-292 File A

Read Responsibility Clauses Closely

Because an ESA is based extensively on judgement and
opinion, it is necessarily less exact than other disciplines.
This situation has resulted in wholly unwarranted claims
being lodged against consultants. To help prevent this
probiem, model clauses have been developed for use in
written transmittals. These are not exculpatory clauses
designed to foist liabilities onto some other party.
Rather, they are definitive clauses which identify where
your consultant’s responsibilities begin and end. Their
use helps all parties involved recognise their individual
responsibilities and take appropriate action. Some of
these definitive clauses are likely to appear in your ESA
report, and you are encouraged to read them closely.
Your consultant will be pleased to give full and frank
answers to your questions.

Page 2 of 2
GAP - Form No. 4
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Queensland
Government
ANNEXURE 1 - SITE MANAGEMENT PLAN

LOT:1 PLAN : M356134  FILE REF : BNE1230 PRINTED: 16/01/2019

DATE OF EFFECT : 18/06/2002

1.0 EXECUTIVE SUMMARY

This Site Management Plan (SMP) has been prepared by Golder Associates on behalf of Mobil Oil Australia
Pty Ltd. The SMP applies to the Lot 1 on M356134 (Special Lease No. 09/53032), 27 Reynolds Street,
Mareeba. A site plan showing the area to be managed is presented as Figure 1. The property was used as a
fuel storage depot between 1963 and 1999. Future proposed land use at this site will be commercial/industrial
land use.

Residual TPH is present in weathered rock at a depth of 4 m or greater in these areas. The residual
contamination zone in the base of Area 3 had concentrations in the Ce-Cog hydrocarbon fractions of up to
9950 mg/kg. The residual contamination zone in the base of Area 4 had concentrations in the Cio-C14
hydrocarbon fraction of up to 340 mg/kg. The residual contamination zone in the base of Area 10 had
concentrations in the C10-Czg hydrocarbon fractions of up to 2680 mg/kg. A quantitative risk assessment
indicated that the residual TPH contamination in soil/weathered rock located more than 4m below the ground
surface does not represent an unacceptable health risk to future commercial/industrial site users.

Groundwater monitoring conducted during assessment and remediation of the site indicated the presence of
dissolved phase TPH and BTEX in a perched, seasonal aquifer beneath the site. This seasonal perched
aquifer has a low yield (estimated to be less than 1 litre/sec). A deeper higher yielding aquifer has been
intersected by an irrigation bore on the neighbouring property to the east. The water quality in this deeper
bore was not impacted by TPH or BTEX. A quantitative risk assessment indicated that the dissolved phase
TPH and BTEX concentrations in the seasonal perched aquifer do not represent an unacceptable health risk
to future commercial/industrial site users or to potential offsite environmental receptors and groundwater
users

20 OBJECTIVES

The objectives to be achieved and maintained under this Site Management Plan (SMP) are to manage the
contamination remaining on site (Lot 1 M356134) in a manner which protects human health and the
environment. The site-specific elements relating to these objectives are the placement and maintenance of
barriers which safely separate users of the site and the contamination; and the application of controls on site
excavation works at depths greater than 4 metres.

3.0 ACHIEVEMENT AND MANAGEMENT OF OBJECTIVES

3.1  Responsibility. The owner of the land (as defined under the Environment Protection Act 1994) is to
ensure the following conditions of this Site Management Plan and any variations to the plan approved or
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required by the Administering Authority are complied with.

The obligations and conditions set out in this Site Management Plan bind the owner from time to time, of the
land.

The owner must provide any contractors, representatives and agents of the owner of the land associated with
the design and construction of site facilities and infrastructure on the land with a copy of the approved SMP
prior to the commencement of work on-site.

The owner must provide a copy of the SMP to any lessee who intends to undertake site excavations prior to
commencement of work.

3.2 Contaminated Soil Excavation and Removal. Contaminated soil must not be removed from the site
without adequate sampling and analysis and prior approval from the Administering Authority under section
424 of the Environment Protection Act 1994 or equivalent.

3.3 Land Use. The land is to be used for commercial/industrial purposes. This includes premises such as
shops and offices as well as factories and industrial sites. Regular soil access by children is prohibited.

3.4 Groundwater Usage. Any use of groundwater from the contaminated perched aquifer located on this
site is prohibited.

3.5 Workplace Health and Safety. A workplace Health and Safety Plan which satisfies relevant
obligations of the Workplace Health and Safety Act 1995, subordinate legislation or its equivalent is to be
developed for any excavation work on the site which extends to or below 4 metres. The Workplace Health
and Safety Plan must specifically address dermal and inhalation exposures to site contaminants.

3.6 General Environmental Protection. Site works relating to excavation, removal and/or disposal of
contaminated soil from the site must include provisions which ensure that the environment is protected, eg.
preventing spread of contaminated soil by controlling site runoff, dust generation and spillage from haulage
trucks or improper disposal of contaminated stormwater or seepage. All contamination, safety and excavation
processes are to be documented and records kept which demonstrate SMP compliance.

3.7 Unexpected Contamination. It is a requirement of this plan that excavation works are to immediately
cease and the Administering Authority notified within 1 business day and advised of appropriate delineation
and remedial action in the event that monitoring reveals offensive or noxious odour at the work site and/or
evidence of gross contamination not previously detected. Any remedial action is to be developed by a
member of a prescribed organisation with relevant qualifications and experience according to section 381 of
the Environment Protection Act 1994.

Administering Authority approval is required before site works can recommence at that location.

4.0 MAINTENANCE AND MONITORING REQUIREMENTS

The owner is to ensure that the following monitoring is carried out:

(@) A biennial inspection of the site is to be undertaken to ensure the integrity of the site capping. Records of
these inspections and of any site excavations or permits issued under Section 424 of the Environmental

Protection Act 1994 are to be maintained by the owner for inspection by authorised officers. The biennial
period is to commence from the effective date of this plan.
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(b) The EPA may undertake periodic site inspections to monitor the site in relation to the above conditions.

This SMP has been developed to manage residual site contamination at the effective date. Subsequent uses
of the site may result in the need to review the plan.

This SMP makes reference to a plan attachment that is available from the EPA if required.
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