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* Excavate deeper and add mere infiltration cells given there is significant depth to
groundwater. The current design is based on filling the current sump holes with cells to
minimise excavation. However, if more storage was required, further excavation could
occur. This would be unlikely to affect the tree retention or POS areas as it
accommodates the same footprint.

4.3 Stomwater Management Summary

4.3.1 Pre-Development Stormwater Management Qverview

As the site contains two existing drainage sumps located in the south-west and south-east
corners. Predevelopment modelling was undertaken to determine the likely contribution of
stormwater runoff to the sumps from existing City of Fremantle external catchments and the pre
development TAFE site. The predevelopment catchment plan is provided in Figure 7 below.

The predevelopment model results indicated that both sumps’ capacities did not quite
accommodate the entire 1% AEP event.

Table 5: Pre-development Modelling Results

1% AEP Pre-development

; 3
Capacity (m?) Peak Volume {m3)

Western sump 949 1,089

Eastern sump 348 965

Licison with the City of Fremantle identified that post development management should
maintain or improve the stormwater management on the site, namely, to accommodate the
full 1% AEP peak volume requirements on site. The post development management has
achieved this, and this is detailed further in the sections below.

The predevelopment modelliing results and assumptions, including the derivation of the existing
catchment delineation, are presented in more detail in Appendix 8.

4.3.2  Post Development Stormwater Management Overview

Post development stormwater management will be managed through the following Water
Sensitive Urban Design (WSUD) features;

e Permeable paving in some portions of the roads

* Roadside swales

* Underground infiltration cells {in the old sump locations)
*  An overground infiltration basin (over one of the cells)

Internal catchments

Conceptual earthworks levels for the post development site indicate that there will be two
internal catchments draining to the western infiltration area and the eastern infiltration area (in
the predevelopment sump locations), therefore mimicking the predevelopment flow regime.

The modelled post development catchments consist of 19 individual sulb catchments to
consider the permeable paving areas. These modelled sub catchments are shown in Figure 8
and the permeable paving is shown in Figure 9.
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4.4 Lot and Grouped Housing Drainage Management

Single residential and grouped housing lots will contain soakwells to infiltrate minor events.
Modelling assumptions accounted for two soakwells installed on all single residential lots, 8
soakwells for the eastern apartment site, and 17 soakwells for the central apartment site. At this
stage, soakwells have not been sized to cater for specific rainfall events, as this will be refined
at subdivision stage (UWMP).

During major storm events, lot infiltration infrastructure capacity will be exceeded, and runoff
will be directed towards the roads for both the single-residential lots and multi-residential lots.
This has been accounted for in the modelling and model parametrisation and assumptions
have been detailed in Appendix 8.

4.5 Road Drainage Management

4.5.1  Small Event Management

Small events are managed via various at-source infiltration measures throughout the
development to reduce the volume of water reaching the end of catchment infiltration points.
This includes permeabkle paving, and roadside swales.

Permeable paving has been located at lkaneway intersections and along central roads to
spread stormwater infiltration out throughout the development, with locations shown on Figure
9. Placement has been strategically chosen to provide additional traffic management
benefits, as the corrugated nature of the paving also acts as a “road calming” measure.
Permeable paving areas have not been sized to infiltrate particular rainfall events or volumes,
due to economic factors which have instead determined the total area permeable paving
cavailable.

Swales have been provided throughout both east and west catchments where tree retention,
walkways and infrastructure allow, to convey road runoff to drainage storage areas and
provide infiltration and water quality freatment.

The swales have not been sized to contain a particular rainfall event or volume, but have been
provided where space allows and where green connections were desired. They provide first
flush treatment through the development to treat stormwater runoff. Water quality treatment is
discussed further in Section 4.6 below.

Preliminary swale design has provided a maximum depth of 0.5 m and 1:4 side slopes, with long
lengths of swales maintained by providing bridging elements across swales where required.
Where appropriate, flush kerbing will be installed adjacent to swales to provide direct runoff
into swales from road surfaces.

Although the swales and permeable paving act to reduce the amount of runoff received by
each ultimate infiltration area, the T1EY event cannot be fully accounted for via these
management structures. A such, the western and eastern underground storage areas
(drainage cells) still receive some runoff in @ 1EY event. This is summarised in Table 6 below,
along with infiltration area details.

4.5.2  Minor Event Management

Road runoff up to the 20% AEP will be conveyed through a combination of piped drainage
and swales (Figure 10) into the ultimate infiltration areas within each catchment. Both the
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eastern and western infiltration cells contain rainfall events up to and including the critical 20%
AEP event. Sizing details of the infrastructure is provided in Section 4.5.3.

The minor event management plan is presented on Figure 10. This demonstrates the six sule
catchments for minor events flow paths, which ultimately discharge to the two end points
(western and eastern infiltration areas).

e Sub catchments 1 and 2 ultimately end up in the western infiltration area, via swale 1
and swale 2.

*»  Sub catchments 3 (a, b, c) and 4 ultimately end up in the eastern infiltfration area via
swale 3a, swale 3¢ and swale 3. Sub catchment 4 drains to a frapped low point where
a piped network will convey stormwater to swale 3.

4.5.3 Major Event Management

Maijor flood runoff (1% AEP) is conveyed via overland flow down roads and swales. From the
end point in each ultimate swale (swale 2 and swale 3 Figure 11) stormwater will be piped to
the underground cells in the western and eastemn infiltration areas. The underground cells and
western basin have been modelled and sized in a 1-D Infoworks ICM model, as detailed in
Appendix 8 with results presented in Table é below.

» The underground cells have been sized to accommodate the 1% AEP event.

* The western underground storage can only contain up to and including the 20% AEP
event, and events greater than this up to and including the 1% AEP are contained within
an above-ground basin. Water will passively flow from the cells into the basin as water
levelsrise in larger events.

Table é: 1EY, 20% AEP and 1% AEP Modelling Results

Western Infiltration Area i Ul

Detail Areqa

Type Drainage cells Baisin Drainage cells
Invert level (mAHD) 12 15 12.5
Top of Bank (mAHD) 14 (2 m deep) 15.5 14 (1.5 m deep)
Base Area 500 396 500
Top Area 500 486 500
Tetal Volume 1000 221 750
1EY event (3 hr critical duration)
Peak volume (m3) 166 - 85
Top water level (m AHD) 12.4 - 12.7
20% AEP event (3 hr crifical duration)
Peak volume (m?3) 343 - 214
Top water level (m AHD) 12.7 - 12.9
1% AEP event (é hr critical duration)
Peak volume (m?3) 1000 177 749
Top water level (m AHD) 14 15.4 14

-33- May 2023
uroagua ”






























Beaconsfield TAFE Site — Local Water Management Strategy

8 [IMPLEMENTATION FRAMEWORK

The success of the water management strategies outlined in this document depends on their
implementation through further planning, detailed design, construction and maintenance.

8.1 Further Work

Urban Water Management Plans (UWMPs) are the final water management documents within
the state government planning framework outlined in Section 1. These documents are
prepared as a condition of the subdivision (in support of local development plans) to
demonstrate that designs achieve the objectives, strategies and design criteric outlined in this
LWMS.

The UWMP will be prepared in consultation with the City of Fremantle and be based on local
site investigations appropriate to the proposal and level of risk to water resources. The UWMP
should be consistent with the requirements of the DWER’s Urban water management pians:
Guidelines for preparing plans and for complying with subdivision conditions (DoW, 2008b).

Specifically, the UWMP should include detailed engineering and landscaping designhs and
desigh of swale systems and non-structural control measures to manage impacts from
construction

8.2 Summary of Roles and Responsibilities

Key tasks, roles and responsibilities relating to delivery of urban water management objectives
are outlined in Table 9.

Table 9: S ummary of roles and responsibilities

Task Responsibility Planning stage
Preparation of the UWMP Development WA Subdivision (UWMP)
Assessment / Approval of the UWMP City of Fremantle / DWER Subdivision (UWMP)

Detailed design of community bore

Subdivision (UWMP
irrigation and third pipe system Development WA [ )

Potable water supply planning and Development WA/ Water Subdivision (UWMP)
connection to main distribution network  Corperation

Design of water distribution networks Development WA Subdivision (UWMP)

Water and wastewater planning and

connection to main distribution Development WA/ Water Subdivision (UWMP)
Corporation

networks
Design of wastewater reticulation Development WA Subdivision (UWMP)
networks
Desigh of drainage networks including Development WA Subdivision (UWMP)

design of water quality freatment areas

Development of detailed Landscaping .
plan incorporating stormwater Development WA Subdivision (UWMP)

management strategies
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Subcatchments within the study area have been parameterised applying these rates and the study
area is modelled as 100% ICA in the predevelopment model. A full summary of parameters applied in
this study is presented in Table 2.

Table 2: Summary of model parameters

Parameter Unit

Catchment roughness (Manning’s N)

Rural pervious areas - 0.040
Indirectly connected areas (ICA) - 0.035
Effective impervious areas (EIA) - 0.025

Hydraulic roughness (Manning’s N)

Vegetated open swales/drains - 0.040
Culverts and piped drainage - 0.015
Initial Loss

Indirectly connected areas (ICA) mm 28
Effective impervious areas (EIA) mm 2

Continuing loss

Indirectly connected areas (ICA) mm/hr 29
Effective impervious areas (EIA) mm/hr o]
Infiltration rate m/day 5

1.2 Predevelopment model resulis

Following construction of the predevelopment model a full set of ensemble rainfall events were
analysed for the 1EY, 20% AEP and 1%AEP to determine the event resulting in the medicn peak storage
volume for each duration and the maximum of these was selected as the critical event for this study.

Table 3 presents peak volumes and top water levels for critical events at each on-site sump.

Table 3: Predevelopment model results

TEY 20% AEP 1% AEP

location =114 Top water Peak Top water Peak Top water

volume level (m volume level (m volume level (m
(m?3) AHD) (m3) AHD) (m3) AHD)

Western Sump

150.9 13.0 243.8 13.5 1089 15.7

Eastern Sump

98.4 12.9 179.1 13.2 965.6 14.7

Critical duration

3 hour 3 hour 6 hour

T -3- April 2023
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3 SCOPE OF WORK
The scope of work completed for the assessment comprised the following:

e Areview of historical aerial photographs to identify and document the historical land use
and notable changes in the site buildings.

¢ Review of the Contaminated Sites Database and the current certificate of title (CT) for the
site to ascertain the contamination status of the site under the Contaminated Sites Act 2003.

e Aninspection of the site for evidence of potentially contaminating land uses and
infrastructure and for evidence of construction and demolition (C&D) waste.

¢ Advancement of 10 soil bores beneath selected buildings to identify the presence/ absence
of contaminants associated with subterranean termite treatments, and advancement of
three soil bores adjacent to triple interceptor trap (TIT) infrastructure to identify potential
contamination from this infrastructure. The investigation associated with the 13 soil bores
comprised:

o Using a ground penetrating radar to clear all 13 coring locations for the presence of
underground services.

o Coring through the concrete slab at 10 locations within buildings and coring through
the asphalt at three locations adjacent to the TITs to access the subsurface soils.

o Completion of a soil bore using a hand auger at all 10 soil bore locations in building
to depths between 0.2 metres below ground level (mBGL) and 1.0 mBGL.

o Collection of soil samples from immediately below the concrete slab, and at
subsequent depths of 0.3 m, 0.5 m and 1.0 mBGL, or until refusal was encountered.

o Submission of 28 primary samples to a National Association of Testing Authorities
(NATA) accredited laboratory for analysis for organochlorine pesticides {OCPs) and
organophosphorus pesticides (OPPs), and 10 primary samples for analysis for
metals (arsenic [As], cadmium [Cd], chromium [Cr], copper [Cu], lead [Pb], mercury
[Hg], nickel [Ni] and zinc [Zn]).

o Submission of two quality control samples (one field duplicate sample and one field
triplicate sample) to a NATA accredited laboratory for analysis for metals, OCPs and
OPPs.

o Completion of one soil bore using a hand auger adjacent to each of the three TITs to
a maximum depth ranging between 1.1 mBGL and 1.8 mBGL to target the base of
each TIT.

o Collection of soil samples from a depth equivalent to, or slightly deeper than the
maximum depth of the TIT infrastructure.

o Submission of three primary samples to a NATA accredited laboratory for analysis of
metals (As, Cd, Cr, Cu, Pb, Hg, Ni and Zn), total recoverable hydrocarbons (TRH),
benzene, toluene, ethylbenzene and xylene (BTEX), polycyclic aromatic
hydrocarbons (PAH), volatile organic compounds (VOCs) and semi-volatile organic
compounds (SVOCs).

4 SITE CONDITIONS
41 Site details

The site comprises an approximate area of 3.81 hectares (ha) being Lot 2680 on Diagram
33642. The site details are provided in Table 1 and the site boundary is shown on Figure 1.

EP19-058{01)--002 DWP Emerge Associates



Table 1: Site identification details

Item Description
Site name Former Beaconsfield TAFE
Site address 11 — 15 Grosvenor Street Beaconsfield, WA, 6162
Certificate of title Volume LR3054; Folio 106
Lot 2680 on Diagram 33642
Current site owner Department of Training and Workforce Development
Current site use Disused TAFE education campus
Current site zoning Public Purposes Reserve (Technical school) pursuant to the Metropolitan Region
Scheme (WAPC 2017},
Local government area City of Fremantle
Pertinent notifications None

The current CT obtained for the site, provided in Attachment 1, does not contain any memorials
related to contamination. A review of the Contaminated Sites Database was completed on 12 June
2019. The site is not present on the Contaminated Sites Database, which in combination with review
of the current CT, indicates that the site has not been classified as a suspected contaminated site
pursuant to the Contaminated Sites Act 2003.

5 SITE HISTORY

Historical aerial photographs from 1953 and 1965 indicate a minor amount of vegetation clearance
had occurred in these years associated with informal tracks. The 1974 historical aerial photograph
shows the majority of the current buildings were present in the same general orientation as they
currently are. Several small buildings were constructed in the west portion of the site by 1981 which
were subsequently demolished and a large building constructed circa 1983. One u-shaped building
present in the north-west portion of the site was demolished and a large building constructed in its
place circa 1985. Up to seven demountable classroom buildings were located in the south-east
portion of the site from about 1981 to the present day.

The site is understood to have been used as an education facility since it was constructed in the early
1970s and no other activities are known to have occurred on the site. Portions of the site used for
activities with potential for contamination include the manual arts buildings and dangerous goods
storage. In addition, given the potential presence of ACM in the buildings due to the period of
construction, the buildings observed to have been demolished in the north-west and west portions
of the site in early/ mid 1980s have the potential for ACM impacts to the soil that could have resulted
from inappropriate demolition. At present the footprints of the former buildings remain beneath the
current buildings which replaced them, therefore the presence of ACM at those locations is a
consideration.

6 CONTAMINANTS OF POTENTIAL CONCERN

The contaminants of potential concern (CoPCs) relevant to this investigation included metals, OCPs
and OPPs as primary CoPC for the on-site buildings, and metals, TRH, BTEX, PAH, VOCs and SVOCs for
the TIT infrastructure.
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ASSESSMENT CRITERIA

The adopted human health assessment criteria for assessment of soil samples were:

8

Health Investigation Levels (HIL A) for residential land uses.
Health Screening Levels A (HSL A) for residential land uses.

HSL A for direct contact and HSL for intrusive maintenance workers.

FIELDWORK

The fieldwork for the site inspection and soil bore installations was undertaken on 7 and 10 June

2019.

81

Site inspection

The site inspection identified the following infrastructure which have been identified as potential
sources for contamination:

One TIT situated outside the east wall of Building J, the depth of the base of the TIT was
observed to be 1.8 mBGL as shown in Plate 1. No staining or sheen was observed on the
walls of the TIT or the water surface within the TIT. The TIT retained water at the time of
inspection.

One TIT situated adjacent to a possible wash bay located outside the south-east corner of
Building J as shown in Plate 2. The depth of the base of the TIT was observed to be 1.5
mBGL. No staining or sheen was observed on the walls of the TIT or the water surface
within the TIT.

One small TIT situated outside the south wall of Building | as shown in Plate 3. Dark
coloured soil was observed to a depth of approximately 0.1 m within the TIT although no oily
sheen was observed.

One 205 litre (L) drum used for fat and oil storage situated outside the north wall of Building
F (used as a canteen) as shown in Plate 4. Black staining from spilt cooking fats and oils from
the drum was noted on the concrete adjacent to the drum which was observed to be
flowing to a nearby stormwater drain.

A concrete pad was situated immediately east of Building M upon which an open tank was
historically located used for washing of engines. The tank was removed approximately 20
years ago. No staining was evident on the concrete ground surface.

Several storage sheds were observed containing chemicals and paints:

o Paint shed located outside the east wall of Building J. No staining was noted on the
concrete ground surface beneath.

o Storage shed with gas bottles and cleaning products within Building K. The storage
shed had a concrete base and no staining was evident.

Buried LPG lines were observed to extend between Buildings P, K, M and J. The lines were
noted to be cut at the ground level adjacent to each building. The LPG main is located in the
south-west corner of the site adjacent to Lefroy Road although it is confirmed to be
disconnected.

No ACM or C&D waste was observed on the visible exposed soil surface across the site,
particularly in the west and north-west portions of the site where former buildings were
located.

ACM present as fibre cement material (FCM) was observed in locations mostly associated
with building damage sustained via recent vandalism. This included:

o Broken FCM pieces laying on the ground in several rooms within Buildings B, J, M
and P. For example FCM pieces within Building M are shown in Plate 5.
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Table 2: Soil bore details (continued)

Test pit ID |Coordinates Target infrastructure Year of construction
SBO8 Easting: 383688; Northing: 6451481 Building ] — TIT4#3 Circa 1974
SB03 Easting: 383601; Northing: 6451543 [Building C — hospitality and restaurant Circa 1985
SB10 Easting: 383694; Northing: 6451530|Building J — civil/ mechanical engineering |Circa 1974
SB11 Easting: 383639; Northing: 6451494 [Building U north — classrooms Circa 1974
SB12 Easting: 383644; Northing: 6451454 |Building U south — classrooms Circa 1974
SB13 Easting: 383582; Northing: 6451497 [Building L— library Circa 1983

The total depth and a general description of the lithology encountered in each soil bore is provided in
Table 3.

Table 3: General description of each soil bore

Total depth

Test pit ID (mBGLr; General description of lithology

SBO1 10 Yellow-orange sand, coarse grained, dry, no deleterious materials.

SB02 1.0 Yellow sand, medium-coarse grained, dry, no deleterious materials.

SB03 0.5 Yellow-beige sand, medium-coarse grained, dry, no deleterious materials. Refusal
encountered on cemented limestone at 0.5 mBGL.

SBO4 0.8 Yellow-beige sand, medium-coarse grained, dry, no deleterious materials. Refusal
encountered on cemented limestone at 0.8 mBGL.

SBO5 18 Yellow-brown sand, medium-coarse grained, dry, no deleterious materials.

SBO& 0.7 Yellow sand, coarse grained, dry, no deleterious materials. Refusal encountered on
cemented limestone at 0.7 mBGL.

SBO7 15 Yellow-beige sand, coarse grained, dry, no deleterious materials.

SB0& 11 Yellow-beige sand, coarse grained, dry, no deleterious materials.

SB039 1.0 Yellow sand, coarse grained, dry, no deleterious materials.

SB10 0.6 Yellow-beige sand, coarse grained, dry, no deleterious materials. Refusal encountered
on cemented limestone at 0.6 mBGL.

SB11 0.7 Yellow-beige sand, coarse grained, dry, no deleterious materials. Refusal encountered
on cemented limestone at 0.6 mBGL.

SB12 0.2 Yellow sand, coarse grained, dry, no deleterious materials. Refusal encountered on
cemented limestone at 0.2 mBGL.

SB13 0.8 Yellow sand, coarse grained, dry, no deleterious materials. Refusal encountered on
cemented limestone at 0.8 mBGL.

The observations provided in Table 3 indicate that:

& No odours, visual evidence of contamination (staining), ACM or deleterious materials was
observed during advancement of the soil bores.

e The soil lithology comprised medium to coarse grained sands which are likely to be
reworked natural soils from the site.

9 QUALTY ASSURANCE/ QUALITY CONTROL

A description of the QA/ QC processes and results are provided below.

9.1 Field QA/ QC
Field quality control protocols implemented during the soil investigation comprised:

¢  Collection of quality control samples to demonstrate data precision and reliability.

e Appropriate labelling of samples.

e Decontamination of reusable equipment (hand auger) between sampling locations using
Decon-90 and rinsing with potable water.
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Field QA/ QC samples were collected at the rate of at least 5% in order to assess the likelihood and
extent of bias from either cross contamination, sampling technique or unacceptable laboratory
precision. Two QA/ QC samples were collected during the soil investigation which comprised one
field duplicate sample and one field triplicate sample. The QA/ QC sample identification for samples
collected during the soil sampling is provided in Table 4.

Table 4: QA/ QC sample identification

Sample ID Sample type Laboratory
SB03_0.15 Primary sample ARL Perth
SQA01 Field duplicate sample ARL Perth
SQA0Z Field triplicate sample ALS Perth

The QA/ QC samples were analysed for the same analytical suite as the primary samples, specifically
0OCPs, OPPs and metals.

Rinsate and trip blank samples were not collected given that the purpose of the soil investigation was
to provide a preliminary indication of the presence of contamination at the site, and is not intended
to be used for any site reclassification or validation purposes. Therefore collection of duplicate and
triplicate samples only is considered to be sufficient for the purposes of the investigation.

Laboratory results for the duplicate and triplicate samples were assessed using a determination of
the relative percent difference (RPD). Where a primary sample and a QC sample are compared, the
RPD provides an indication of the reproducibility of the results. In accordance with Australian
Standard AS 4482.1-2005 Guide to the Sampling and Investigation of Potentially Contaminated Soil.
Part I Non-volatile and semi volatile compounds AS 4482.1-2005 (Standards Australia 2005).
Emerge adopts an RPD acceptance criterion up to 30%.

Following a review of the field QA/ QC results the following observations/ conclusions are made:

e Field QA/ QC sample collection was undertaken a rate consistent with the Australion and
New Zealand Standards AS/NZS 5667.1:1998 (SA/SNZ 1998).

e Areview of the RPDs calculated for the duplicate and triplicate samples was undertaken and
identified two non-conformances in relation to the reported concentration of aldrin and
dieldrin:

o Aldrin was reported in primary sample SB03_0.15 (2.7 mg/ kg), duplicate sample
SQAO01 (3.0 mg/ kg) and triplicate sample (9.38 mg/ kg) with a maximum reported
RPD of 110%.

o Dieldrin was reported in primary sample SB03_0.15 (3.5 mg/ kg), duplicate sample
SQA01 (4.0 mg/ kg) and triplicate sample (7.85 mg/ kg) with a maximum reported
RPD of 76%.

The RPD exceedances are considered to result from the heterogeneity of the soil matrix and the
variation in presence of residual pesticides within the soil matrix due to the sample collection
method. The triplicate sample result has been adopted for interpretation for this sample.

The large majority of RPD values were below the 30% target criterion for the duplicate and triplicate
samples indicate a suitably accurate and precise data set. As such, the RPD exceedances identified
are not considered to have materially impacted on conclusions or recommendations provided in this
report and the analytical data is considered to have sufficient accuracy and precision on which to
base conclusions relating to chemical concentrations in relation to the potential human health risk.
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9.2 Laboratory QA/ QC

A review of the laboratory QA/ QC data for the soil sampling has been undertaken and is provided in
Table 5. The review did not identify any issues.

Table 5: Laboratory QA/ QC compliance summary

Laboratory QA/ QC requirement achieved

Laboratory work order  [Sample date

Sample received within holding

CoC completed and returned
time

Analysis undertaken within
holding time

Method blank analysis
Laboratory control Spike
analysis

Matrix spike recovery analysis
Surrogate sample analysis

NATA accreditation

analysis

—~ |Laboratory internal duplicate

=<
]
W
3
0
3
73
-
1)
h

19-08948 10/06/2019 es

=
o
&
<

as

é
w
g
0

Yes Yes 3NC

<
]
»
7
»

Yes

=<
@
2

EP1905622 10/06/2019

s
=
o
7
w

19-09191 13/06/2019 Yes Yes Yes Yes Yes Yes Yes Yes Yes

The non-conformances identified in Table 5 for lab report EP1905622 relate to the triplicate sample
SQAQ2. Laboratory duplicate RPDs were reported to exceed the specified limit for aldrin and dieldrin
which relates to degree of contamination contained within this sample and the matrix
heterogeneity. The frequency of quality control samples for the triplicate sample was less than
expected for matrix spike analysis which is not considered to affect the conclusions drawn from the
investigation given that matrix spike analysis was completed to an acceptable degree within the
primary set of samples.

93 QA/ QCsummary

A review of field and laboratory QA/ QC procedures and data indicates that there were no non-
conformances in laboratory QA/ QC requirements, and therefore the reliability and accuracy of the
results are considered suitable upon which to make risk based decisions.

10  ANALVTICAL RESULTS

101 Building sub-slab soils

Soil samples from soil bores SBO1 to SB04 and SBO6 were submitted to NATA certified laboratories
on 11 June 2018, and samples from soil bores SB09 to SB13 were submitted to a NATA certified
laboratory on 13 June 2018 under standard chain of custody procedures (CoC).

The analytical results provided by the laboratory were assessed against the adopted assessment
levels which revealed the following:

& There was only one exceedance of the residential land use (HIL A) criteria for arsenic in
Building U (south). This is likely to be an isolated exceedance given the remaining samples
reported arsenic concentrations close to, or below the laboratory limit of reporting (LoR).
The remaining metals did not exceed the criteria for all samples analysed.

e The assessment criteria for residential land uses (HIL A) for Aldrin+Dieldrin (6.0 mg/kg) was
exceeded at the following locations:

o Building B (carpentry):
= 17.2 mg/ kg at a depth of 0.15 m (triplicate sample result adopted).
= 7.1mg/kgat adepth of 0.5m.

EP19-058{01)--002 DWP Emerge Associates
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o Building D (administration):

= 194 mg/kgat adepthof 0.3 m.

=  6.3mg/kgat adepth of 0.5m.
o Building M (automotive):

= 363 mg/kgatadepthof 0.1 m.

= 74.4mg/ kg at adepth of 0.3 m.

= 23.0mg/kgat adepthof 0.5 m.
o Building P (gas and plumbing):

" 93 mg/kgatadepthof0.15m.

= 44 mg/ kgat adepth of 0.3 m.
o Building J (civil/ mechanical trades):

= 7.2mg/kgatadepth of 0.1 m.

" 9.7mg/kgatadepth of 0.3 m.
o Building U north (classrooms):

=  39mg/kgatadepthof0.1m.

=  62mg/kgatadepthof0.3m.
o Building U south (classrooms): 22 mg/ kg at a depth of 0.1 m.

¢ The remaining suite of OCPs and OPPs apart from aldrin and dieldrin reported
concentrations below the residential land use (HIL A) assessment criteria for samples
collected in Buildings B, D, M, P, J and U (north and south).

e The assessment criteria for OCPs and OPPs were not exceeded for samples collected
beneath Building C (hospitality), Building E/ Y (electrical trades) and Building L (library).

Buildings constructed in the 1970s (Buildings A, B, D, M, P, J and U) are noted to contain the highest
concentrations of residual pesticides with seven of eight sampled locations from these buildings
exceeding the assessment criteria for residential land use. Three buildings (Building M, P and U
north) reported concentrations exceeding the assessment criteria for all land uses including
commercial-industrial. The concentrations exceed the residential land use criteria to a depth of at
least 0.5 mBGL. The two buildings sampled that were constructed in the 1980s (Building Cand L)
reported detectable concentrations of residual pesticides but at concentrations below the
assessment criteria.

Copies of the laboratory analytical certificates are provided in Attachment 2.

10.2 Triple interceptor trap infrastructure

Soil samples from soil bores SB05, SBO7 and SBO8 were submitted to a NATA certified laboratory on
11 June 2018 under standard CoC procedures.

The analytical results provided by the laboratory were assessed against the adopted assessment
levels which reported no exceedances for the HIL A, HSL A or HSL A for direct contact for TRH, BTEX,
PAH, VOCs, SVOCs or metals. All concentrations of hydrocarbons analysed were reported below the
laboratory LoR.

Copies of the laboratory analytical certificates are provided in Attachment 2.

EP19-058{01)--002 DWP Emerge Associates
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11 ISSUES REQUIRING CONSIDERATION

Some degree of management is considered to be required for the soil beneath the original building
footprints for at least the 1970s era buildings following demolition given the presence of
concentrations of residual pesticides exceeding the assessment level for a residential land use in
seven of the 10 buildings sampled. The concentrations exceeded the assessment level for
commercial-industrial land uses in three of the 10 buildings sampled. Soil impacts exceeding
residential land use criteria were reported to depths of at least 0.5 mBGL in most locations. Buildings
constructed in the 1970s are observed to contain the highest concentrations of residual pesticides.
Management options may include excavation with disposal to a suitable off-site facility, or
management on-site within a suitably designed area that will mitigate any potential risk to human
health or ecological receptors such as beneath a building footprint, beneath roads or within a public
open space area.

The concentrations identified during the review represent only a single location from within each
footprint, and some variability may be expected in the concentrations present beneath the footprint
of each building. Therefore is it recommended that a detailed soil investigation is undertaken
following demolition of the buildings to obtain more detailed understanding of concentrations of
residual pesticides at the site. This may be undertaken prior to demolition, however due to the
hardness of the concrete this is a very slow process for each sample. A more expedited and easier
method to establish the lateral and vertical distribution of pesticide residues is sampling of the
building footprint after demolition of the buildings. The additional information could show the
elevated concentration of residual pesticides are restricted, however, the frequency of the
exceedances at seven of the 10 locations suggests this is unlikely.

The present of staining adjacent to a fats and cooking oils storage drum is not considered to be a
contamination issue, but rather a potential hygiene issue. Although not observed during the soil
investigation due to the limited number of intrusive locations in each building, the potential presence
of ACM in soils beneath buildings in the west and north-west portion of the site should also be
considered during future demolition and development works.

12 SUMMARY AND CONCLUSIONS

The sand materials present beneath the majority of buildings on-site constructed in the 1970s are
impacted by residual pesticides at least to a depth of 0.5 mBGL. Some variability may be expected in
the concentrations present beneath each building given the limited sampling regime, however the
results indicate that residual pesticides are present in the majority of buildings sampled exceeding
the assessment criteria for a residential land use.

A degree of management is expected to be required following demolition to address the risks posed
by the residual pesticides in soil to facilitate redevelopment of the site. However, it is recommended
that the Department undertake a more detailed soil investigation following demolition of the
buildings to obtain more detailed understanding of residual pesticide concentrations.

Impacts to groundwater are not considered to be an issue at present from the reported pesticide
residues in soil given that they are present in soil beneath the building footprints and are not
exposed to rainfall and leaching mechanisms.

It is noted that in their current state, the residual pesticides do not pose a risk to human health given
the presence beneath building footprints and current land use. In addition, at present there is no
proposal for site redevelopment that may trigger reporting of the site to the Department of Water
and Environmental Regulation (DWER) as a suspected contaminated site. Based on the reported
concentration exceedances for pesticides, reporting of the site to the DWER as ‘Potentially
contaminated — investigation required” may be necessary following the demolition.

EP19-058{01)--002 DWP Emerge Associates
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13 CLOSING
Any queries relating to this report should be direct to David Pond or Simon Gregg on 9380 4988.

Yours sincerely
Emerge Associates

David Pond
LEAD ENVIRONMENTAL CONSULTANT —CONTAMINATED LAND AND ACID SULFATE SOILS

cc None

Encl: Figure 1: Site Features
Attachment 1: Current Certificate of Title
Attachment 2: Laboratory Certificates

Standards Australia/Standards New Zealand (SA/SNZ) 1998, Australian/New Zealand Standard
AS/NZS 5667.1:1998 Water Quality - Sampling. Part 1: Guidance on the Design of Sampling
Programs, Sampling Techniques and the Preservation and Handling of Samples, Standards
Australia, Homebush and Standards New Zealand, Wellington.

Standards Australia 2005, AS 4482.1-2005 Guide to the Sampling and Investigation of Potentially
Contaminated Soil. Part I: Non-volatile and semivolatile compounds, Standards Australia,
Sydney.

Western Australian Planning Commission (WAPC) 2017, Metropolitan Region Scheme, Perth.
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14.

15.

natural resources and provide sustainable solutions to protect the availability of these
resources for future generations.

Selecting Recycled Materials

The selection of recycled materials shall be in accordance with "Recycled Materials
in Road Pavements Specification" {(IPWEA NSW 2010) Each material class (Base,
Sub-Base etc.) must conform to the properties outlined in IPWEA specification for
recycled materials. The supplier must provide certification of material testing by a
NATA  qualified independent testing authority in  accordance  with
AS1289:2014.Stabilised road base material can be used for road construction, but
the specification for these materials shall be lodged to the City prior to proceeding
with the pavement design.

Compaction and Placement of Recycled Materials
When using recycled materials, appropriate method of compaction and placing

technigue shall be employed to avoid the possible breakdown of weakened
constituents during construction.

Cycle Path

For specification of the Shared Path Design refer Department of Transport Shared
Path design Technical Guidelines

Strom Water Drainage- Guideline
Design calculations

Design Average Recurrence Intervals. The average recurrence intervals (ARI) for the
design of piped drainage systems in a residential, commercial or industrial area will
depend on the local circumstances of the catchment area.

Type of Catchment

a) Central Business District

b)  Commercial/Industrial Areas

c) High Rise, /Multiple residential(outside CBD)
d) Residential Area

e) Street Drainage System

Runoff Coefficients
The runoff coefficient can be calculated as the average (weighted by area) of the

coefficients chosen for the portions of differing permeability. The adopted range of
runoff coefficients for the City of Fremantle are as shown below:

Page 15 of 29
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Time of Concentration

Travel times may be calculated from charts for overland flow and gutter flows
contained in the Australian Rainfall and Runoff publication, together with pipe and
channel flow charts. The minimum time of concentration shall be taken as 5.0
minutes.

Flooding Hazards

Tailwater Level Assumption. An allowance of 1600mm change to the sea level due to
climate change must be assumed for the design of minor drainage systems, where
the stormwater rainage discharges into tidal waterways such as the Swan River. If
tailwater is critical for managing major flows and setting flood immunity, a sensitive
check must be undertaken to examine impacts of higher sea level in accordance with
best climate change predictions at the time.

Hazard Estimation

For pedestrian safety the following criteria apply:

The velocity x depth product in a roadway in the designed major storm event is not
to exceed 0.6 m2/s in the channel, kerb and the footpath.

Stormwater Pipes

Each section of pipe or conduit shall be designed to flow full and operate under
pressure.

The hydraulic design of pipe size shall be based on the Colebrook-White formula
using the charts for roughness coefficient K.

Reinforced Concrete Pipe.......... K=06
UPVC Plastic..............cccoocoeenn K=0.015
Clay........ooooiiii K=015

The maximum and minimum velocity for full pipe flow shall be 4.5 m/s and 0.75m/s
respectively. The pipe sizes shall have a minimum capacity designed for a storm
event of average recurrence interval as outlined below.

Type of Catchment | Storage Tank Drainage System
AB&C 1IN 100 ARI 11N 20 ARI
D Retained on Site 1IN 5 ARI
E N/A 1IN 20 AR
Page 18 of 28
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Loading & Overburden of Pipes

Steel reinforced concrete pipes shall be designed for installation in accordance with
"ASINZS 3725:2007 - Design for installation of buried concrete pipes.”" with the
following exceptions.Clause 6.5 of AS/INZS 3725 shall be replaced by: The defects of
superimposed live loads shall be calculated in accordance with AS5100.2-
2004Distribution of live loads shall be in accordance with AS5100.2-2004

Dynamic load allowance shall be as follows: a value of 0.4 for zero height;

a) Avalue of 0.1 for fill heights of 2m of higher
b) A linear interpolation between 0.4 and 0.1 for depths between zero and 2m
depths respectively.

Construction load cases shall be considered in addition to load cases associated with
compaction of fill material.

Pit energy losses and pressure changes shall be taken into account for the hydraulic
grade line analysis. For reliable values of energy losses and pressure changes for
different types of pits and junctions, it's recommended that "Missouri Charts" are
used.

Pipe Capacity Assumptions

a) Pipe capacity for trunk stormwater systems is to be estimated using hydraulic
grade line analysis of the drainage system for the relevant design storm and
using a suitable computer model.

b)  For smaller pipelines, the capacity can be estimated using pipe flowing full at
grade assumptions. The adopted pipe velocity when using this method must not
be less than 3 m/s.

Soakage Sump

The sump for soakage purposes shall be designed to cope with the accumulated
storage resulting from the runoff from a design storm of 1 in .20 years ARI to 1 in 50
years AR| depending on its location. A check shall also be made for a design storm
of 1 in 100 years ARI in order to determine its impact on the surrounding land and
installations.

In estimating storage requirements a mass - curve technique may be used. An
example of this procedure is given in Book Eight, Technical Note 1 of ARR 7997. The
City presently uses a simple inflow and outflow hydrograph relationship to analyse
the storage capacity of soakwells. A soil investigation shall be carried out to
determine the soil parameters required for the storage analysis of the sumps.
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Detention Systems

On-site detention system may be designed to restrict peak outflows for selected
design storms to either pre-development conditions, or to the maximum capacity of
the existing downstream drainage network. If stormwater cannot be disposed of on-
site due to adverse site conditions then connection to the City's street stormwater
system may be considered. Approval of the proposed connection may require the
installation of large on-site holding tanks to retain the critical storm. These on-site
detention systems shall be designed to reduce the peak runoff from the developed
sites for a once in a hundred (1:100) year storm to the runoff which would have
occurred in a natural state of a once in twenty (1:20) storm of a duration equal to the
natural time of concentration. The maximum allowable discharge to the City's system
is 120litres/second/hectare of site and the minimum storage requirement is 290 cubic
metres/hectare of site. In designing the storage tank allowance should be made for
the additional area that may be created by high rise buildings on the site. A detailed
design must be submitted to the City of Fremantle's Infrastructure Engineering
Section before any drainage connection approval will be considered.

Retention Systems

Stormwater retention systems can be designed to reduce the total annual runcff
volume and reduce the runoff volume from a specified design storm.

Grassed and Vegetated Drainage Channels

The application of ground channels is genuinely limited by the design standards and
site conditions. Consideration should be given to the incorporation of the principles of
natural channel design for the design of such drainage channels. All drainage
channels of this design should have a natural appearance and fit with its
surroundings.

Refer Stormwater Management Manual for Western Australia (WA 2004-2007).

Free Board

The Free Board level required is 300mm, this is the level between a flooded road
reserve and the floor level of commercial/residential properties or carparks. Where
the level of a property or carpark is below the level of the top of kerb it is required that
in between is a raised footpath that is 100mm higher than the top of kerb. This
requirement minimises the risk of flooding to private properties and carparks.

Non-Aggressive Ground Conditions

To install a pipe underground or above ground in ground conditions considered to be
Non-aggressive, the following must apply:

a) The pipe must not come in to contact with salt-water or salt spray
b)  The pipe must not be subject to and tidal conditions or forces
c) Internal and external surfaces of pipes exposed only to fresh or brackish water

Page 20 of 29
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d) The soil and ground conditions are not contaminated with Acid Sulphate Soil, as
per the Department of Environment Regulations guidelines. (DER 2015)

Marine Environment

To install a pipe underground or above ground in ground conditions considered to be
a Marine Environment, the following must apply:

a) Only the external pipe surface is to come in contact with salt water or salt spray
b)  The soil and ground conditions are not contaminated with Acid Sulphate Soil, as
per the Department of Environment Regulations guidelines. (DER 2013)

Acid Sulphate Soils

Planning of stormwater drainage systems within potential acid sulphate soil zones
must be undertaken with considerations for items such as, but not limited to:

- Highly acidic soils affect on the surrounding and downstream environment;
- The potential that groundwater is also highly acidic; and
- The acidic conditions affect on existing and new infrastructure.

The Department of Environment and Conservation has produced guidelines to assist
with the identification, treatment and management of acid sulphate soils within
Western Australia. Refer /dentification and investigation of acid suifate soils and
acidic fandscapes (DER 2015) and Treatment

Subsoil Drains

Subsoil drains shall be provided where necessary to control ground water table and
flow. Subsoil drainage systems are to be designed and constructed in accordance
with "AS/NZS3500.3:2003 - Plumbing and Drainage: Part 3 - Stormwater Drainage.”
For subsoil drains, only approved perforated or slotted pipes and conduits shall be
used. Drain cells or nylex strip drains shall be laid in a granular filter medium
wrapped with an approved geotextile filter membrane.

Design Drawings

The proposed drainage design shall be clearly shown on plan drawings to a scale of
1:250, 1:500 or 1:1000 depending on the size of the project. Longitudinal sections of
the proposed drainage pipe networks shall also be provided. All underground and
above ground public utility services shall be clearly indicated on the plan drawings.
Legends and symbols shall be clearly shown on the drawings, using standard
notation wherever possible.
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16.

17.

City of Fremantle - Guidelines for hetter management of Urban Stormwater for
Commercial Properties

These guidelines provide information on simple practices that can be employed to
Prevent contamination of the stormwater system by commercial properties and
Businesses especially where storm water from the premises is discharged into
Council's storm water drainage system. Only rainwater is allowed to enter the
stormwater drainage system. Anything other than rainwater will pollute the receiving
water bodies.

. Used water from inside commercial businesses is wastewater. Wastewater
must not be discharged into stormwater drains. This includes water from
swimming pools, air conditioners, window washing and mop cleaning.

. Wastewater that meet Water Corporations requirement should be directed to
the sewer. Businesses should make their staff aware of disposal points for
wastewater.

. Litter and sediment should be swept and disposed of in waste bins or recycled
and not washed into drains.

. Bins should he washed in the desighated bin wash area on the premises. Bin
wash areas are required where bins are likely to be soiled or where businesses
produce putrescible waste. Waste bins should not be allowed to overflow.
Unsecured wastes can be blown into the stormwater drains and cause local
flooding.

. Cardboard, paper, oil, drums, bottles and other materials that can be recycled
should be recycled. Different bins to separate general waste from recyclables
should be provided and identified.

. Spillage from oil and liquid storage areas can block stormwater drains and
contaminate the stormwater system. Spills should be picked up using absorbent
materials and disposed of into commercial bins and not hosed away. Chemicals
and liquids should be stored away from stormwater drains and pits.

. Compliance with the Health Act 1911 and Environmental Protection Act 1986
with regards to Waste Management and discharges into the environment.

Guidelines for better management of Urbhan Stormwater for Residential
Properties

These guidelines provide information on simple practices that can be employed to
prevent contamination of the stormwater system by residential properties especially
where storm water from the premises is discharged into Council's stormwater
drainage system. Only rainwater is allowed to enter the stormwater drainage system.
Anything other than rainwater will pollute the receiving waterbodies.
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a)

b)

c)
d)

e)

f)

Used water from inside residential properties is wastewater. Wastewater and
must not be discharged into stormwater drains. This includes water from
swimming pools, air conditioners, window washing, car washing and mop
cleaning. Wastewater that meet Water Corporations requirement should be
directed to the sewer.

Litter and sediment should be swept and disposed of in waste bins or recycled
and not washed into drains.

Bins should be washed in the designated bin wash area on the premises.

Waste bins should not be allowed to overflow. Unsecured wastes can be blown
into the stormwater drains and cause local flooding.

Cardboard, paper, bottles and other materials that can be recycled should be
recycled.

Compliance with Health Act 1911 and Environmental Protection Act 1986 with
regards to Waste Management and discharges into the environment. (Further
information)

18. Reinstatement of Flexible Pavement

The reinstatement of sub-grade and pavement after trenching works must be carried
out in accordance with the following specifications.

General

Erect adequate hoardings and/or barriers around the area to be excavated and
implement appropriate Traffic Management in accordance with the City of Fremantle
Procedure for Traffic Management within the Road reserve.

a)
b)
c)

d)
e)

f)

a4

h)
i)

Make a neat saw cut to existing asphalt surfaces.

Keep the width of the excavation trench to a minimum.

Excavated material shall not be reused in the reinstatement to trenches and
shall be removed from the site.

Roads and footpaths are to be reinstated to previous existing levels.

For longitudinal trenches (in roads) that are greater than 50m long, the
resurfacing shall be carried out for the full width of the trafficable lane and shall
match the previous existing asphalt layers.

All the construction joints on road surfaces shall be located away from the
traffic wheel pathftrack. Where possible, joints in wearing course shall be
located beneath traffic lane marking.

For asphalt surfaces, asphalt edges shall be tacked with bitumen emulsion
prior to new asphalt being laid with a minimum rate of 0.6 'm2.

For asphalt surfaces, asphalt shall be laid in accordance with AS2750-2005.
For asphalt surfaces, the wearing course shall extend 150mm either side of
the excavated trench.

The outer edge shall be saw cut and the shape of the patched area must be
square or rectangular.
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