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1. Summary.

Shawmac was commissioned to assess the traffic impacts associated with the generation of traffic from the
continuing operation of clay and sand extraction operation at part Lot 5 Walyunga Road in Bulisbrook.

The assessment follows the recommended outline contained in the West Australian Planning Commission draft
guideline “Transport Statement Guidelines for Developments”. Potential traffic flow from the site was estimated
by applying the daily tonnage rate of product to be hauled offsite and the capacity of the proposed haulage
vehicle type.

Traffic was assigned to the adjacent existing road netwerk and flows used as a basis for assessing traffic impacts
associated with the site. Based on the assessment it was shown that the flows predicted can be accommodated
within the existing network without unacceptable adverse impacts with some modifications to the existing

intersection geometry.

2. Introduction and Background.

2.1. Proponent.

Shawmac was commissioned by Brikmakers to assess the traffic impacts assaciated with the generation of traffic

from the proposed clay and sand extraction operation at part Lot 5 Walyunga Road in Bullsbrook.

2.2. Site Location and Land Use.

The site is located as shown on Figure 1 and is within the City of Swan.
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Walyunga Road is on the RAV network and is classified as Network 4. Conditions apply to Walyunga Road
which requires permit vehicles to carry and produce on demand a current written approval from Local

Government permitting use of the road.

4.1.1.  Great Northern Highway (GNH)
GNH is classified as a Primary Distributor and has a RAV network 7 status according to the MRWA digital

mapping website. GNH at the site is described as a sealed kerbed single carriageway road with traffic lanes
approximately 3.5 metres wide and marked cycle lanes 1.5 metres wide. In the vicinity of the site, GNH has
been widened to provide for auxiliary lanes including a right turn lane into Walyunga Road and an acceleration
lane on the southbound turn from Walyunga Road onto Great Northern Highway.

GNH has a posted speed limit of 100 km/hr.

Traffic flows in GNH based on MRWA counts taken in February 2016 are shown on Table 1.

As the Great Northern Highway counts were taken post mining boom, there may be some concern that the flows
under peak mining conditions may be higher than those recorded in 2016. As such, a review was undertaken of
histarical counts for Great Northern Highway and this indicated that in 2010/11 daily traffic was in the order of
12,900 vpd and in 2012/13 13,900 vpd. As such it is considered relevant to use the higher 2016 flows for

assessment. Refer Figure 4.

soLdh of Appie St

Teatte e

Figure 4 - Great Northern Highway - Historical flows

Counts for Walyunga Road provided by the City of Swan taken in September 2015 are also shown.
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Table 1 - Adjacent Road Traffic Flows

Great Northern  Highway 7,003 vpd 472vpn 070 VIl
South of Bullsbrook Road

Northbound

Great  Northern  Highway 7.372 vpd 783 vph 489 vph
South of Bullsbrook Road

Southbound

Great  Northern  Highway 8,050 vpd 523 vph 765 vph
North of Apple Street

Northbound

Great  Northern  Highway 7,662 vpd 813 vph 544 vph
North  of Apple  Street

Southbound

Walyunga Road Eastbound 263 vpd 23 vph 26 vph
Walyunga Road Westbound 262 vpd 23 vph 26 vph

Full count details are shown in Appendix A.

Great Northern Highway carries 25% heavy vehicles while Walyunga Road carries 49.2% heavy vehicles Monday

to Friday and 22.9% heavy vehicles on the weekend.

4.2. Intersections.

The intersection of Walyunga Road with GNH is configured as a standard “T" junction with a northbound right turn

lane and a southbound left turn acceleration lane.

The intersection layout is shown on Figure 5.

T AM and PM peak counts provided are combined counts. The directional counts assume an even split in flows.
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Primary Distributors provide for major regional and inter-regional traffic movement and carry large volumes of
generally fast moving traffic. Some are strategic freight routes and all are National or State roads. They are
managed by Main Roads WA. Indicative traffic volumes are above 15,000 vehicles per day with operating

speeds typically between 60 and 110 km/h.

Access Roads provide access to abutting properties with amenity, safety and aesthetic aspects having priority
over the vehicle movement role. These roads are bicycle and pedestrian friendly. They are managed by local
government. Maximum desirable volume is in the order of 3,000 vehicles per day with typical operating speeds of
40 to 50 km/h.

4.4. Road Hierarchy vs Actual Flows.

Table 2 details the comparison of flows against the maximum desirable flows under the MRWA Functional

Hierarchy criteria.
Table 2 - Desirable Maximum Flow vs Actual Flow
Great Northern South ot Apple Street (2016) Primary Distributor 35,000 vpd. 15,705 vpd
Highway
Walvunga Road East of GNH Access Road 3.000 vod. 525 vpd

The table above indicates that all roads are operating within their capacity.

5. Crash History.

A review of the MRWA crash history for the 5 years to December 2014 indicates that no crashes occurred at the
intersection of Walyunga Road and GNH. No atypical crash patterns were identified and there is no indication
that the proposed increase in traffic associated with the development would change the risk profile to an

unacceptable level.

6. Changes to Surrounding Transport Networks.

The planned development of Northlink (Perth to Darwin Highway) will result in the transference of traffic from
GNH onto the new road alignment. Construction of Northlink Stage 1 is expected to commence within the next 6
months and tenders for Northlink Stage 2 are currently being assessed by MRWA. The completion of stages 1
and 2 will see the road built between Guildford and Ellenbrook by 2019. MRWA indicate that the third stage

between Ellenbrook and Muchea will also be completed by mid 2019.
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7. Assessment Years.

The development is assessed on current network conditions.

8. Time Periods for Assessment.

Assessment is based on both daily traffic and peak hour periods.

9. Development Generation and Distribution.

Potential traffic flows from the site were calculated based on the extraction rate and cartage details as advised by

the proponent and summarised below:

9.1. Clay Extraction.

Pit life: 10 years.

Operational Time: Approximately 2 excavation campaigns per year each of 1 to 2 month
duration for excavation and stockpiling of clay onsite for mixing and later

cartage.

Cartage campaigns will happen approximately 2-3 days a month, however
they may vary in frequency from time to time depending on market demand.

Cartage campaigns will be based on a maximum cartage of 4,000 tonnes per

day.
Transport Metrics: Truck and trailer combinations.
Daily Extraction Rate: up to 4,000 tonnes maximum.

Truck Movements have been assessed as shown below?;

2 Truck details as advised by BGC.
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gay, pasea on a maximum extraction rate of 4,000 tonne per day of clay and 2,000 trnna nar Ao ~f

sand.

If sand and clay carting is operating concurrently, the carting will result in an additional 150 trips eaun

way per day which will travel between the site and the Perth region via Walyunga Road and GNH.

Expected increase in traffic using these roads is predicted to be in the order of 30 movements per hour;

15 of which will be to the site and 15 from the site.

The width of Walyunga Road is in excess of the Austroads recommended minimum width for the

predicted volume of traffic using the road and widening is not required.

The additional traffic moving through the intersection of Walyunga Road and GNH is not likely to trigger
the need for modification of the intersection as it is currently configured with a dedicated right turn pocket

and a southbound left turn acceleration lane from Walyunga Road onto Great Northern Highway.

To permit two vehicles to enter and exit the crossover onto Walyunga Road concurrently and remain

lane correct, modification to the current geometry will be required.

In order to provide adequate sight distance vegetation will need to be trimmed along the Walyunga Road

edge and on Great Northern highway verge north of Walyunga Road.
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POTENTIAL Auiu Ui ON

1. INTRODUCTION

1.1 BACKGROUND

BGC Clay Products Pty Ltd (BGC) propose to extract clay from Lot 5, Walyunga Road,
Bullsbrook, under an extractive industry licence applied for in January 2007. This site has
previously been mined for clay during the 198()'s, but has since been abandoned. The locality
of the site i1s shown in Figure 1.

Project development proposals include the extraction of clay as indicated on Figure 2. MBS
Environmental Pty Ltd has been commissioned by BGC to undertake testing for Potential Acid
Forming (PAF) materials within their proposed extraction area on Lot 5 Walyunga Road.

1.2 PROPOSED DEVELOPMENT OF SITE

The development proposal of the subject site involves the excavation of weathered schist and
unweathered schist to a depth of up to 10 metres. The total identified deposits cover 10
heclares. Two stages of extraction are proposed.

1.3 SCOPING OF SURVEY

The materials to be extracted are weathered metamorphic rocks and are not subject to the
conditions normally associated with coastal plain aeid sulphate soils formed as a result of
oxidation of framboidal pyrite laid down within wetland environments. The investigation
focuses rather on the potential occurrence of native pyrite which might occur in the Chittering
Metamorphic Belt and which, if present, may give rise to PAF conditions.

Thus, the scope of this study included a background study of available geotechnical
information on the Chittering Metamorphic Belt. the drilling of selected locations within the
deposit, chemical field testing, microscopic examination and laboratory testing.

WABGOSWan EHMASSNASS Report.din L




BGC AUSTRALIAPTY LTD [LOT 5. WALYUNGA RoAD, BULLSBROOK

POTENTIAL ACID FORMATION

2. GEOLOGICALAND HYDROGEOLOGICAL
ENVIRONMENT

2.1 GEOLOGY

The Chittering Metamorphic Belt is an amphibolite facies meta-sedimentary sequence
composed mainly of per-aluminous rocks with lesser Meta mafic rocks.

Most of the sequence is composed of banded biotite-feldspar gneiss which is migmatitic in
some locations. The second more abundant unit is staunolite-biotite-muscovite schist with
lesser biotite-hornblende schist and small areas of kyanite-sillimanite-biotite schist.

None ot the rock types contain any sulphide minerals and only rare quartz veins are found.

No mineralisation is known within the belt.

2.2 HYDROGEOLOGY

Due to the very low hydraulic conductivity associated with the schists and the clays which are
derived from them, the presence of groundwater is very limited. Standing water in the base of
the old clay pit on the site is an indication of the very low permeability of these materials. No
bores exist within the material on the property that could be used to determine depth to the
water table. During the clay exploration drilling program. hole depths reached a maximum of
30 metres with no groundwater being encountered in any of them.

W]
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3. METHODOLOGY

3.1 FIELDWORK

Fieldwork was conducted on 11 September 2007 and included the drilling of a total of six
holes using an air core drill rig. This was incapable of penetrating into {resh rock. so only the
weathered overburden was tested. The positions of these holes are shown in Figure 2. Due to
weather conditions and conditions of the land surface at the time of the survey no further holes
could be tested.

3.2 SAMPLING

Generally, sampling was done from | metre and at approximately | metre intervals. Samples
were placed in new plastic bags. sealed. numbered and stored in a cool, dry place. Field pH
testing was undertaken on all samples in accordance with the guidelines outlined in Hey et al,
2000. The results of the field testing are shown in Table 2 below. Samples were transported
to the laboratory on the following day. where they were frozen. 15 samples were chosen at
various depths from all holes based on the ficld testing results to have full laboratory analysis
completed. The results of these tests are outlined in section 4.3 below.

3.3 FIELD, VISUAL AND LABORATORY TESTING
3.3.1 Field Testing

3.3.1.1 Surface Water Testing

Surface water from existing dams and pits was tested for pH, electrical conductivity (EC) and
total dissolved solids (TDS). These results are included in Table 1.

3.3.1.2 Soil Testing

During drilling, fresh soil samples were tested by oxidising with 30 percent hydrogen
peroxide, observing the strength of the reaction and after 20 minutes, comparing the pH of a
deionised water paste sample with the oxidised sample. These results are included in Table 2.

3.3.2  Visual (Microscopic) Evaluation

31 of the total 46 samples were examined under a 10 to 50 times magnification binocular
microscope by Dr lan Martin of MBS Environmental. Due to very high clay content in the
close to surface samples, all were washed through a 0.5 millimetre stainless screen prior to
examination in the wet state.

WABGOSwan EILNASYNASS Report.do
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3.3.3 Laboratory testing

3.3.3.1 Sample ldentification

15 of a total of 46 samples of soils were provided to the Chemistry Centre of WA on 14
September 2007 . On receipt, the samples were identified and allocated a Laboratory Number.

3.3.3.2 Test Methods

The test methods of the Acid Sulphate Soils Laboratory Methods Guidelines manual,
specifically Method Code 23 — SPOCAS (Suspension Peroxide Oxidation Combined Acidity
and Sulphate) formed the basis of this work.

The SPOCAS method is a standardised set of procedures useful in assessing the environmental
impact of soils suspected of containing pyrite and other iron sulphides which might lead to an
acid sulphate soil problem if disturbed {Chemistry Centre, 2007).

3.3.3.3 Sample Preparation

The samples were dried at 80°C for 48 hours and sieved to remove coarse material >2
mullimetres. The <2 millimetre fraction was ground to <150 microns, and sub samples of the
milled homogenised material were then subjected to chemical tests. All results are reported on
a dry weight basis (Chemistry Centre, 2007).

3.3.3.4 Test Procedures

Testing involved the SPOCAS method as outlined below and described by the Chemistry
Centre (2007).

SPOCAS Method

Step 1: Determination of Potassium Chloride Extractable Sulphur (Ska1 %) and
Total Actual Acidity (TAA)

In this procedure the sample is extracted with potassium chloride solution. The extraction
with potassium chloride is used to determine soluble and absorbed sulphur (non-sulphidic
sulphur) and the titratable actual acidity of the sample (TAA). The sulphur is determined
using inductively coupled plasma atomic emission spectrometry (ICPAES).

The pH. actdity, and sulphur content of the resultant solution are reported as pHgen TAAk
and Sgarrespectively.

Step 2: Determination of the Peroxide Oxidation Sulphur (Sp%), and Titratable
Peroxide Acidity (TPA).

This step involves oxidation of the sample with hydrogen peroxide to produce maximum
acidity from any reduced sulphidic material.  The sulphur content (Sp% ). the Titratable
Peroxide Acidity (TPA), and pH (pHox) of the oxidised solution are determined. Sp% will
include the soluble. absorbed. and sulphide. sulphur specics.

WABGOSwan EHNASS\ASS Repart.edoc 4
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Step 3: Determination of Retained Acidity { a-Snag)

Existing acidity in acid sulphate soils includes ‘actual’ acidity (TAA) and ‘retained’ acidity
(acidity stored in largely insoluble iron and alumigium sulphate minerals). A dilute
hydrochloric acid (HC1) extraction performed on the sample will give SycL. The net acid
soluble sulphur (Sxas) due to sparingly soluble sulphate containing compounds such as
jarosite, can be calculated by subtracting Sk from Spcp. The equivaleant acidity is expressed
as a-Snas. For soil samples with pHgci<4.5 the Snyas must be determined.

Step 4: Determination of the Excess Acid Neutralising Capacity (ANCe})

This determination is optional depending on the peroxide solution pH.

If the solution pH after the peroxide step is >6.5. the material may have an acid neutralization
capacity. The fine grinding of the sample for analysis will lead to an over estimation of the
effective acid neutralising capacity and an appropriate safety factor must be applied.

Step 5: Peroxide Oxidisable Sulphur (Spos)

This step involves calculating the differences between the extracts from Step 2 and Step 1.
The peroxide oxidisable sulphur is used to predict the potential acid risk from non-oxidised
sulphur compounds.

Peroxide oxidisable sulphur: SPOS = (Sp-SK(C1)%

If it is assumed that all the Spog is a result of pyrite oxidation then Sppg can be converted to
acidity units:

Spos (%S) x 624 =equivalent mol H*/t

WABGOSwan FHNSSASS Report.doc










BGC AUCTT *TJAPTY ™™ LOT 5. WaLYUNGA RoAD, BULLSBROOK

POTENTIAL ACID FORMATION

4.2 VISUAL (MICROSCOPIC) INSPECTION

Four separate rock types were recorded. These were all very weathered and the feldspar
component almost totally converted to clay minerals. In addition therc wcre rare fragments of
non-magnetic iron oxide matcrial.

Quartz — biotite schist Holes 1,2, 4 and 5.
Muscovite — quartz — biotite schist Holes | and 6.
(Biotite)-quartz-feldspar rock (migmatite) Holes 2. 3, 4. 6.
Quartz Holes 1 and 5.

Based on the data, it appears that most of the area drilled is composed of quartz — biotite schist
with very fine-grained quartz (less than one millimetre) making up 25 - 40% of the rock and
coarser biotile ranging up to 3-5 millimetres making up the balance. There is occasionally a
small component of silvery muscovite. In addition, there are distinct but narrow (generally
less than 15 millimetres as observed) layers of quartz — feldspar — biotite gneiss. There are
probably wider zones of this material.

There appears to be no particular pattern to the rock type and mineral distribution. The gneiss
(migmatite) material does not appear to be a distinctive different unit and may only be thin
lenses within an overall schist belt.

In addition, particularly in Hole 1, there is a moderate percentage of quartz fragments up to
eight millimetres across clearly derived from quartz stringers or veins. This quartz is clear and
totally free of sulphide minerals. The overall proportion of quartz is quite small.

The mineralogy suggests that the area is underlain by metamorphosed sedimentary rocks
similar to and probably belonging to the Chittering Metamorphic Belt. These rocks are not
known to contain sulphide minerals and there is no evidence for any sulphide minerals in the
microscope work undertaken. These rocks are similar to those exposed elsewhere within the
Chittering Belt.

From the mineralogy. it is unlikely that these rocks will contain any metals or sulphur likely to
be deleterious.

WABCCO\Swon EHNASS\ASS Report.do 8
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4.3 IL.ABORATORY TESTING

Table 3 shows the results of the laboratory analysis.

4.3.1 Acid Base Accounting

The acid base accounting approach is used to predict net acidity from the oxidation of
sulphidic material. The SPOCAS method 1s in essence a self-contained ABA. The TPA result
represents a measure of the net acidity. effectively equivalent to the sum of the soil’s potential
sulphidic activity and actual acidity (TAA) less any neutralising capacity of the sample. Where
the pHgc 18 <4.5 then the residual acid soluble sulphur (Sgas) component of SPOCAS should
be done, since the TPA does not measure retained acidity. In soils that are self neutralising
(i.e. TPA=0), then the HCL titration step in SPOCAS allows calculation of the excess acid
neutralising capacity (ANCg) (Chemistry Centre, 2007).

4.3.2  Guide to Interpretation of SPOCAS Work

Interpretation of results from SPOCAS test methods involves determination of action criteria
and comparison of the test results with the criteria. The NSW ASSMAC has published Action
Criteria as shown in Table 3.

Table 3: NSW ASSMAC Action Criteria

aypeof Material | Action Criteria, <1.000 tonnes ' Action Criteria, >1,0vy wnnes
Texture iApprox Clayj Sulphur Trail T Acid Trail | Sulphur Trait Acid Trail TPA

" Content Sp()s % TPA ' SP().\' %o ‘ mole H+/t
| [(%<0002mmy | moleHW . o
Coarse ‘ <S 0.03 18 0.03 18
egosands o
Medium L 5-40 0.06 ‘ 36 0.03 ' 18
c.g.
loams/light
clays L S
Fine | 240 0.1 62 0.03 ‘ 18
clavs/sils

According to the NSW ASSMAC, exceedance of the action criteria indicates risk of an acid
sulphate soil issue and the need for an acid sulphate soil management plan with development
approval (Chemistry Cenlre, 2007).

4.3.3 Interpretation of Results of SPOCAS Tests from This Work

No single method. including SPOCAS, will provide all the answers to the complex chemistry
involved in reactions of acid sulphate soils. However results from SPOCAS (est procedures
will provide guidance to identification of potential ASS issues.

All samples were within guideline values of 18 moles of H+ per tonne. The tine grinding
required for analysis will increase the acid neutralising capacity for acid reducing componeunts
of the sample. I present, these components will result in a lower TPA than would be

WABGOSwun EUHNASSNASS Report.doc
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cxpected, or a higher excess acid neutralising capacity than in the original material. No
management issues arise from these.

Of some interest in the results is that in many of the values, the TPA 1s lower than the TAA,
which is, seemingly, anomalous. This has been explained by the Chemistry Centre as the result
of organic acids being present in the soil, which give an initial acidity. but then when oxidised
(with peroxide) are consumed, resulting in lower acidity.

WABGOSwan EHNMASS\ASS Report.duc 10
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5. CONCLUSIONS

Tests for the presence of PAF materials on this site included the following:

. pH testing of open water on the site.
° Field oxidation tests on 45 freshly drilled samples.
® Microscopic examination of the soil samples.

° Laboratory (SPOCAS) testing on (5 of the above samples.

None of the results from this range of tests indicates that the potential for PAF conditions
exists on this site.

The materials have a low hydraulic conductivity and no ground water was detected within 30
metres from the surface. Any accumulation of water within the pit will be from direct rainfall.
Due to the low permeability of materials, discharge of this water will take place by
evaporation.

Even though no PAF conditions were detected trom this study, it is recommended that, during
mining, regular testing of the pit water and of the clay stockpiles be undertaken. 1f this testing
indicates that any PAF conditions are developing, then a management plan in this regard
should be drawn up.
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FIGURE 1

LOCATION PLAN
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FIGURE 2

SITE PLAN
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