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with the assigned levels defined in thc Enviranmenial Prolection (Neafas)
Regidalions 1997

{iif} proposed mitigelicn measures, actions o be taken and assoniated
tirneframes for implementation if the nolst ronitoring resulfs indicale
that nol.  umissicns from fhe premises excred the sssignoed lovels.

lunt  stand that the noise assessnient  ons have been subr 2d 10 ntest the
above i liotwed condilions.

General comments

The Herring Storer Asoustics {HSA) 2015 noise assessment report states that
'measuring noise emissions al adjpcent residertial premises for the exisiing Richoro
operations and the AD Faciity turing faiag (100%) have been attempled bt were
dominated by background noise from aircraft from Jandako! airpord’. For this reasaon,
noise measurement was only conducied at the Rickgreo site to neasure the sound
power levels of the major plant, which were then fed irto the noise modelling to predicl
noise levels st the neighbouring noise sensitive premiscs. Hence, the assessment of
the naoise compliance was not concucled directly by measuring the noise fevels at the
jhbouring noise sensitive premises, but indirectiy by the noise madaling.

This approach for demonstrating the: nose compliance may be acceptabie, if the
actua: noisz emissicn levels at the neighbouring noise sensitive premises could not be
measurad. While | undersiand that Jandakot Arport is a busy airport and the
frequency of the aircraft movements is high, there should be time periads that aircraft
noise is not significant/daminating at these ncise sensitive premises neighbouring the
Richgro site. These time periods should provide opportundties for a propert
measuremoent of the noise emitied frore the Richgro 1ote that HSA was able to
measure the noise from the Wood ilog shredder at Acawit Road in 2014, *in the
absence af significatit other noise sources such as aircraft € ' barking dogs’. Hence,
it is ikely g direct noise measwenient tu domanstrate the noise compliance cauld
have heern conducted in the 2015 assessment.

HE4 has also stated " /s noted that the roason why the assessment has beon carmied
aut By acousiic madeliing (rather tan measitement af nofse sensitive preptses) is fo
affows for 'Warst case’ wind canditions whete maximum sound propagahion condifinns
orcuy, and to permil assessment without fite complaxily of background noise from
airerafi and barking dogs”. | would suppon the acoustic modelling incorporating the
‘werst case’ wind conditions to demonstrate noise compliance, parficifarly when the
worst case’ weather conditions were nof obhserved duriny a site noise measurement.

wever, naise compliance is etill requirad to be demenstristed by actual noise
measureiment at the noise sensiive premises. Noise modelling should only be used as
4 supplement to the actual measurement,

HSA siates fhat there may be times when the noise emissions fiom the shredder will
be ‘tonal’ at naisa sensitive receiver ocations. Howaver, due to the prevalence of
aireraft naise the tonal characteristic may be masked for some of the fime and
therefore no adjusiment for tonality is required. While | agree that tre fonal
characteristic of the noise from the shircoder may be masked by airgrafl noise from
time to time, there are periods tha: noise Trom aircraft movements is not signif:cant
and dominant. when the tonal characteristic of = noise from the shredder cannot be
masked. An adjustment for tonality may be still required.
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5. Are the controls proposed by the report sufficient at managing nalse

L

emissions?

A bund adjacent {a the AD Facility with s height &l RL35.5 has heer proposed for
the scenaria when the res dgveiopmert to the north-west is sumpieted and
oecupied. This may be sufticient aé managing the noise emissions for this paricuiar
residence, howsver no noise nuligation measures bave peer propor f e
notential n €  on-compliance at other noise sensitive :  mises ag reguired under
Condition 10{ii} of the Worka Approval  HSA's statement that “Hhe roise sensitive
prenises sirraunding Richgro / AD Facitity are currently exposed to significant
aircraft nofse{  n Jandakof Aipont #raffic and from the special ‘dog procinet. i s
not expected that noise emissions from the AD Facility wilf be inlrasive at these
receivers” may nat be carrect, No e mitigation measures  ave heen proposed
far this. potentiat noise non-campliance scenario.

. Are the resufls and conclusions on noise emissions reasonabie?

The maodeled noise emission levals seetn reasanable.

. Has the ocebpier mot conipliance with the works approval conditions, man  y

that the noise assessmaeant for all noise emissions is undertaken during
Normal Operating Conditions, as well as cnsuring that the foffowing
information has besn provided:

w methods used for noise moenitoring at the premises in accordance with
Part 2 of the Environmenial Protection (Noise) Regulations 1397;

~  an assessmeont of whether noise emissions fram the premtises comply
with the assigned levels defined in the Environmental Protection

(Noise) Regulations 1997; and

v proposed mitigation measures, actions to be faken and associated
timeframes for implementation if the noise monitoring resufts indicate
that nofse emissions from the premises exceed the assigned fevels.

Please see comments above,

if your assessment identifies that further information or clarification on the
proposad controls, what specific questions can DER put to the applicant?
Piease state these clearly for inclusion in any wriften request for clarification
that DER LAA sends to the applivant,

The Works Approval hoider could be required o redo the noise ¢ ice
assessment by measuring noise levels at the neighbouring notse sens#ive
premisas under vanous operating and wealher conditions, Because HSA has
identified exceaedonce of the assigned levels through modelling, implementation of
appropriate naise mitigalion measures (as required by Condition 103{iii} of the Wc:ks
Appraval} ins relevant for the premises.

. Please also comment on any ofhier noise-related jssues requiring

considerafion in refation to the licence amendment application, given that the
premises already conduefs mulehing operations.

MNone.
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This report documents expart advice relaled o the chenges in groundwater guality thal have
taken piace near the Richgre Garden Products site in Jandakot. Large increasas in
cencentrations of sulfate and ammonium | ave been detected in water pumped from the
water suppiy produztion bore J130 which is located next to the nerih-castarn boundary of the
Richgra site Spasific advice has been provided an the following Issues:

1. Whether the increase in contaminarts {paskeularly ammonion an:d sulfate ors) in
graurdwiter froim the Water Corporation preduction bore ) v to Rave comig
from the composting premisss and if so. whether contaminant teyels lisaly to increase
in tha {uture {and by how much);

3. The worsl case scenario of impacts ihat may ocour at receptors {groundwater, surface
water ete,} and cver what timescales may this otour;

3, i contaminatton is considered likely to be from the composting prem s, whether the
groundwater monitoring results indicate that any particulas
infrastruciure/locationfactivities on ihe premises may he the source,

4. If ihe morease in contaminants is oot considered to restll frorn the compaosting
pramisas, what the likely scurce of these contamyinants is;

5. Whether the data indicates any increasing irends of cifwr cortaminants that may
represent a risk to rearby receplors; and

g, Vihether the guality of groundwater in private bores is likely {o be being impaciea by
enissiors feom the premises and if so, what impacts may i be experiencing.
&.0. odeur, staining.

These issuaes are addressed within this repar.

The Richgro composting facility is located on tne Jandakol Mound, a large graundwater flow
system withiy the Superdiciai Aoguifer to the south of the Swan-Canning Estuary (Fig.1). The
Supetficial aquifer heneath the Jandakol Mound has a saturated thickness of about 40 metres
and the a  ifer is predominantly comprised of unconsoiidated sandy sediments of the
Basserdezn and Gnangara Sands {Davidson, 1835). The regiana: directian of groundwater

win area is genarally in a nottherly direction towards the Swan-Canning Estuary (Fig.
1). Howevar, it is tkely that in the immediate vicinity of the Richgro site groundvater flows in
an easletly to north-easterly direction due tu the eHects of pumping from nearby water supply
production bores.

Groundwater from the Jandakot Mound is used for public water supply, and a waler supply
production bore (bore number J130} is lovated adjacent to fhe norih-eastern boundary of the
Richgro site. This bore is likely ta be screaned in the lowet part of the Superficial aquifsr and
therefora the quality of groundwater pumped from the bore wili generally only slowly respond
to water quality changes that take place at the water table. Moxknring data fram this
production bore have shown a progressive increase in both ammonium and sulfata ion
cencentr  ns over the las! sixteen years (Figs 2 and 3).

12 potential scurces of these chemical constituersts in groundwater are discussed in
1allowing sections in this repart.
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Figure 2, Vanation of ammonifuni nitragerns congenirations (in my'L} wilth time i e
supply praduction bore J130
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Figure 3. Varialion of sulfate concentrations (in mgd) with ime in water supply
production bore 1130
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formation of & ines.

The most significant changes in ground.»aler quality caused oy the lowsring of the regional
water tab ¢ &7 likely to take place in shallow greundwater. Consequenily, domestic bores
ars deop-rooled vegetation in residentia areas ngar J130 are most likely te be affectad hy
chemicat constiusnts associated vilh shaliow, acidic greundwaior. The cantaminant that is
mest kely to aftect dormestic bere use in the area is aluminium.

This is becouse elevate  rniniim concantrations (mote than about 1 mgil) can damage
some sersiive garden prants, Aluminium sorcentrations of this Magnude Common!y cecur
araas whare the pH of greundwater is less than about & {Clohessy ef &, 2013). in situr:
where shaliow groundwaler is extreriely acidic {with a pi less than about 3.5}, the
concertration of aluminium and solukle salts in grourdwater can reach ey that will cause

d death of garden plants thal 2 irigated with domestic bores.

The *worst case” scenaro for groundwater use frum shaltow comestic beres in the arsa
wolld be wihere groundwaler is moderately  ddic (.. with na observable effects on plant
health) and has arsenis concerdrations iy excess of 70 pait., the coneentration thal the
Deparmer of Health conziders wid imit the suitabiity of groundwaler for garden wriga‘ian.
Arsenic concentrations of this magnitude weuld orly be detecied by chemical anslysis of
groutsdwvaler, as there would 98 no ather visibie signs of contamination. Such groundwater
couzd alst conlain radium Jevels in excess of the ANZEGE 2000 guideline values /i e 5 Bail
farra; 1 f and 2 Borl for radium-228). Mo information ks availabie i indicale whether
shallow groundwater in the area containg clevated concentrations of areenic or radium.

On the pasis of infermation provided in this report, the following responses are provided o
address ihe main issues associated wilh groundwater guality issucs near the Richgro site in
Jandakot.

lssue 1 Source of the ammonium and sulfate jons detected in bore J130

The prircipal source of the sulfate and a:nmonium ions in groundwater pu mped frar bare
J130 is iiko'y 1o be from the exidation of sediments in Lok Swamp, Sulfate concantrations in
this bore will probably increase lo a maximum voncentration: of about 200-300 mg/L.
Ammaniam levals are also likaly to increase, poessibly to a mmaximum concentration of abeut 10
mgiL as N. Perigdic ammenium concentration peaks in this bore that have been observed
since 2005 may be asseciated with contamination from the Richgre site.

Issue 2: "Worst casa” scenarins for the impacts of contaminatisn on receptors

Contaminants releasad from the oxidation of sediments are unlikesy to cause significant
impacts on the gualily of groundwater near the base of the Superficial aquifer which is being
purnped for public water supply  There is & risk that shallow groundwate: in the fesidential
area near hore 130 will contam concertrations of aluminium at levals that sould affec the
health of some garden plants that ara irrigated using domestic beres. The "worst case"
scenario is that shallow groundwater beneath the residential area contains concentrations of
arsenic of radiumn at levels that the Depadment of Health would consider to he wnacceplable
tor domestic bores to be used, Sampling and chemical analysis of domestic bores would be
required to determine whether this sosnario is Laking place in this area,
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The eoncenfration of rifiegen in shadcw  wndwater benzait @ pond can then be
Grlanrined Leing o KiMPpR mixing moge:

{from Appendi 5.5 in [2anish EPA, 2002)

Whiere ¢ miase flux seeping from the pond (giycar)
4y = mass flux coniributed by groumdwater {gdyear)
Wo = volurme of water input by seepage (Lyaar)
Q,, ~ volume of water input by groundwater {Livear)

Lisi—a the mass flux and discharge rate estim. s determined above, ke concentration of
nitragen in shallow grounsdwater that hes been affecled by seepage throngh defects in the
pond finer is estimated lo be sooit 4 ngil. ¥ seepage were 10 fake place tvowgh defeads in
tiwe pond liner throoghont the year rather tkars for a six-month period, the concentration of
pitreger: In shallow groundwat  seneath the gend would be a ' mgdl .

In sfuaticrs where the doth base of a lined pond and the water level in the pohd are sitated
below the water table, groundwater ingress to the pond il take place. Under thase
cirgumstances, cantaminants wili not be lost from a pend by advection through defects in the
pond lingr, but diffusicn of contasninarts frorn the pond irto groundwater could take placs if
there is a large concentrationr gradient across the pond lines (UK Ervisonment Agency, 200010,

The diffusivee flux of sitepoen t bave: the kner at the base of & hypothetical 1 Fectare pord
wus caimfaten using the spreaderect Aiffusion modet develeped by the UK Ewronment

Anoncy frasedal and averlanataro netae ore meailsBla feeem ek oito

anel INat 1ne Waler level In e pond Was Deidw [he wWater table CaVATIoN 101 & period of six
menths each year. Under these condiions, the o¥fusive flux of pitrogen from the pond was
cattulated to be ahout 4 giyear.

This mass Hux is negligible in comparisan to the advective flux of nitrogen praviously
caloulated {ahout 1.8 kglyear) Thorefore il is unlikely that dfffusion of contaminartt  rough
the pond “rer would be a signifisant scurce of groundwater contaminatian at the Richgro site.

155






Thare are a rumber of possivie sources of tilrogen cantamination in greundwate: in the amea
that hava 1ha potential tu affect the quidty of water purnped from water supply production
bores i the area. Those irciune:

v lorilizer use on gardens and pUiviz dpan &pacs in he ates;
o Livestock grazing In semi-rural gropediss (hobby farm) in the area:
s The oxidatian of organic matter i1 e soil prodite snd in wethands associaled with
Fagianal dechoes in the elevalicn of the: water takle; and
dustiai sources of contamination fhrough activities such as compositing.

In the visinity of the Richgro aite, the mosi ikely sources of nitrogen contarviation in
groundhwvatar are [kely 1o be the odation of arganic matter in soiz and feachate tram
corpasting 9s thare (s cnly a imited amoaunt of reside sl and agrcuchura’ land u he
site. Potential ways of using oreandwaler monitoring data to distinguish: hetween {hese
soun  of cortamination include:

i) Uso of sulfate/chloride ratios in groundwater

Sediments helow the watar tabie in the & wpater and in wetlands venlai: microscopic
crystals ar.t framboids of the mineral pymie winch 18 oxidised when the water fable is lowaren.
causing increases in the suifate gonaentration in groundwater. Nitrcogen compounds are
raleascd o grodraheater e e sridation of organic rather dudng s prozcess, The
sulfatalcitoside niass ratio in grouptwater s also increased fean ita restira) levsl of about G 15
in shallowr grotundwater on the Jandaket Mound te a mass ratio that otlen excecds o value of
0.5 in grounowater that bies been irfluenced by pyrite oxid - .

By contrast, ‘cackaie from a compasting facility should not significaatly ¢ nge-
sulfatefchloride :nnze ratic shallow groundwater.

{iij  Usc of measurements of bicarbonatoe concentrations in groundwaler

The oxidation of pyrite caused by the lowering of the water tabie releases suuric acid which
roacts with bicarbonate tons in groundwater and causes a depletion in the alkalinity of
groundwater. As a consequence of this, groundwater that Fas been affected by pyrite
oxidation oflen hag hicarbonate ion concentraiions of less than 5C mglL..

By contrast, bivarbonute ix tyneatly prodused by bactsria from organic reaiter during the
e posiing rocess As a consequsrce of this, groundwater that has beeii contamirated by
compost icachale may have bicarbonate corcentrations that excesd 500 madl.

{iii)  Use of nitregen isofope hieasuremrenis

Nitrogen compounds in groundwater that have boen derived from compost leachate  : likely
to hawe avery  rentisctopic signature to tacse provuced frem the axidation of orcanic
ler due to decimcs in the elevation of the watar fabla. [£is [kaly that rmeasurer of

néreoen isolopes would enable these polontial sources of ritrogen ta be distinguisnaa from
each olher.
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lssue 1: Adeguacy of e existing groundwater monito g nelwork

The existing monitoring be. e nelwerk on the site does not adeguatsty consider the vesiatrlity
of groundiwater Mlow direelions or patential sources of contamination on the sife,
Cronseguently, groundwater rmenitoring bores are often | z2d hydraufically upgradient of
poteniial sources of conla ation. These jssuos are discussed in nore detall in Seation 2 of
this report.

issue 2; Hydrauliv cordainment of ponds

Tke battom finer in scme ponds on the s¥c couid be focal tise water table for a period
of up 1o six months pach year. This issue is decuseed Sagtal in Sectlion 3 of this
reo

issue I: Consequence of lnachate pands being focated within grovndwater

There I5 a risk that bycraulic uplift colld cause damage to the Hner if the waler level in the
pond wern ta bo maniained bulow the warer fabla elevation for prolenged periods  Further
advice woutd he reyuired from a suitably qualified gecteshnicnl gngiceer to manage this risk.
This issie in discyszed in mere detait in Section 4 of this raport.

Issue 4: Copfaminant flix thraugh the finer

The arrua’ mass flux of nitreger from ponds on the site is eslimated to he apdut 1.8 Ky per
hectare of pord area. Towe snnual if  [ve ¢ of milrogen through pond liners is estimated to
be about 4 g per heclare of pend area and is therefore negligible by comparsan 1o
advective fux fbrough the cond linms  This issue is discussed in mare detail in Section 5 o
this repurt.

Issue §: Considerations of advice in the previows Technicaf Expert Report

Advice veovided i this report daes pot significandy change the conclusinn dreves in a previous
report that the oxidation ni sulfidic organic malter due ‘o water tahle decline ie fkely ‘o be the
principal sourge of ammonium and sulfale recorded a» groundwater at the water supply bare
lanated near the Richgro 51 However. the organic maller enn sulfide mirerars are likely to
ba mueh more wid  distributed i aguifer sediments in the area ihan Lusin Swamp. This
imsLe is ciscussed in more detzil in Section 6 of this repor.

issue §; Estimated time for contaminants te reach nearest production bore

it iz estimated that groundwater wolld take teiween 10 and 24 years to - ei from tha
Ricngao site o the nearest publc water supply production bore. The rate of franspor of scme
confaminams in groundwater wouid be lower than this due to the effects ni refardation in the
Bupeshoiat aguifer. This issue is disuussed in mg detad 'n Section 7 of s report.

Issue 7: Groundwater paramefers fo distinguish betwoon seepage of feachate and
natuvrally oceurring issues

Potential ¢l ucal pararmwlers thal coul L 0 distinguish between sources of nitrogen
contamination in giosndwater nearthe | g 3 are the usad of the sulatafchloride mass
ratio, ihe use of hicaroorate jon corceniraten measrements and the e of ritrogen isctops
measurements Tnis issue s discussed in mose detril in Sechion 8 of repor.
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1. The informaticn prowizled is assumead 1o be correct, and it is assumed that
groundwate! samplss from the site have baen sampled and analysed in an
atpropriate manner.
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