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1. Introduction

1.1. General Intraduction

Wyong Shire Council (WSC) operate and maimain sax sewage [meatment plamts (5TPs) within tbeir
local povernment area (LGA), one of which is Wyong South STFP. The ireziment plant is locuted
ol T W yong Road, approximanely five kilometres (om) spath of the main Wyong business disrict

The ‘l\"_l,l'rng South §TP is located off Second Avenise ol Tugperah, NSW. The p'lln.! lscaticn
including mearby semsiiive receivers as indicated in puspbe can be seen in Figure 1-1. Land uses
sarrounding the sody she inclode residentiol, commereial and indusinal properties and open space
mcludmg recrestsonal arers amd ome vegelated arcad. The neares! residents 1o the plamt are located

approximately | 30 msires (m) west of the plant snd 28 m i the cast of the balonce posd.

« Figure 1-1 Location of Wyong South Sewage Troatment Plont
L1 ih b
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Sinclair Knigh: Mlerz (SEM) has [l'm'irm'l.'l'_-' I;l.'lmp]-l:tl,‘i‘l an adour nsseesment for Wyong Scath STP
in July 2000, The siudy assessed ihe odoar emissions from the treatment plant during five stapes of
plant upgrades.

Since the assessment undertaken in 2000 the plant configuration and operating conditions have
changed to the extent that and additional assessment is required. Changes have included:

= Installation of a fourth aeration tank:

= Upgrade of the overload aerators in tank #3:

= A reduction in Biological Oxygen Demand (BOD) from both Masterfoods and Sanitarium
waste water which have a combined equivalent population (EP) of 10,000;

= Increased load due to population growth;

s Operational changes including sludge retention time, sludge dewatering method and the
injection of oxygen into rising mains.

1.2, Purpose of the Report

This report has been prepared by SKM for Wyong Shire Council, The purpose of the report is to
assess the air quality impact of the STP under current operating conditions and to examine the
effectiveness of possible odour control measures.

This report provides a quantitative odour assessment following the procedures outlined by the
NSW Department of Environment and Climate Change and Water (DECCW) in their document
titled Approved Methods for the Modelling and Assessment of Air Pollutants in NSW (DEC, 2005).
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2. Consideration of Odour Controls

Council have idemtified a possble wrmay of treatment plant modifications that could be undenaken
1o eliminate odours from treatmend processes comsidersd (o be most odorous af the plani.

SEM has reviewed Coancil®s infonmation and concurs with the view that the inlet works, slodge
lagoons and sludpe handling procedunes (eg. dewsiening plant} have the polential o resuli in the
most significant odours (rom the posmal day o day operation of (he plani.

O this basis, the followang potential odour contrals are considened appropniate at Wiyong Soiath
STP 1o mitigaie off-sife odoar impacis:

o Odour control a1 the inket works;
s Odour control o the sludge dewslening butlding; and
s Removal of shudge lagoons and provision of sdditional sludge hamdling capacity.

2.1, Dertails and Cost for Odour Conlrol Plant
Preliminary cost estimates for the possible ammay of odour controls ane cuthned in Table 2-1.

«  Table 2-1 Estimale Odour Coniral Cosis

Process Eosl Details
Inilat Works: Estimaied costs are:
Thb nidsw kel warks inchues: s Orl remaval syslem — §1.58 lor & voriax style gl
s Grll removal system BRpIRAST
¥ Serdaning s Screening — ST30K lor new screans
s Disiibufion chamber w  Desiriution chamber and Chil works: - S50 basad on
s Odour serubbing uni quoles lor Marnoiing Park
= Odour coning weil - S350K, based on activnbed carbon
sysiom and 10 m slack
Total Caplinl Coad = $5.6M

Ackditional Oparating Costs 520,000 paa. lor regplacsmant of
cartson ard 52,000 p.a. bor runming the additional lans:

Sludge Dewatering Bullding: Estimangd conts ara:

instaliation of veniilation sysiem and cdour = Esfimaded Capiial Cost = $500 - $500 basad on
oonirol on buliding al approaimatsly 12-18 air chmical scrubbor o packagod beoliles ard 10 m
chirgrink par hous, shach.

T includa: »  Egtimadod areal oparaling cosl = 20,000 (oleclicey
¥ & gas celecion syslem and chemicals)

s Opsraie coour contiod system whis A ooy B CINDCTy DITNDANADND 1D LoD PRCCRCH
unil is rursnicg, with taiure
ol [an (low ailiow) o eleciricaly ot
Dilgrg,

-10 -
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The: remorval of sladge lagoons has a mumber of implcabons, incliding:

s A signifbcant increase in the sludge prodsciion from the plant - anserobic lagoons genemily
remove a significant amoimt of biornass;

s Significantly reduced carbon foatprint from the STP due to the elimmnation of the uncontrolied
emission of methane; and

»  Decrease in operational flexibility due to the loss of a large storage buffer for sludge wasting.

In wasting mixed liquor directly from the Intermittent Decanting Aeration (IDEA) tanks it is
assumed that Waste Activated Sludge (WAS) will be pumped to a buffer tank with 4 days
retention. Assuming that the WAS concentration is as low as 3,000 mg/L it will be useful to allow
for in-situ thickening by decanting supernatant from the buffer tank — this increases dewatering
efficiency and reduces the required size of the tank. The buffer tank will need to be aerated in
order to control odour. It is noted that Council estimates that a new Gravity Drainage Deck / belt
Filter Press GDD/BFP is required to cope with the increase in net sludge production. An
alternative might be to consider unattended operation of the existing presses. However, assuming
that a new press is required the following equipment is proposed:

» 2 million lime (ML) concrete buffer tanks

= Diiffused seration system comprising duty/siandby 15 KW PO blowers andd about 250 S-inch
membrane dilfusers and associated pipework:

= A S KW submersible mixer

a A GDIDVBFF andl and associated ﬂ.'.IEPITEﬂI; and

o A dewatering & blower building (this doss niot appear 10 have been incladed i oibe Coancil
exlamale].

While the removal of the l.]udg.: !Hiﬂlﬂl‘l‘l i® 1o facilitaie & reductsom ododar, there wall be additsomal
odoar scurces introduced in the form of the 2 ML baffer tank as well a5 the sdditional sludge belt
press. For the purpose of assessment it i assumed that the buffer tank would have dimensions of
225 m in diameter and a 5 m depth (estimaied cos for this tank s $500 K3 The additsonal bel
press is assumed to be located adjacent 10 the existing slodpe truck bay, with odoar conrol by the
enclosure of this area. as costed in Tablbe 2-1.

2.2, Plant Layouts = Existing and Odour Control

The layout of the existing plart and for proposed odour control measures at Wyong South STP are
shown in Figure 2-1 to Figore 2-4

-11 -
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Figure 2-2 Proposed Layoul for Control 1

Figure 2-1 Exisiing Layoul
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Figure 2-4 Proposed Layoul lor Contral 3

|mant

Figure 2-3 Propassd Layoul lor Contral 2
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3.  Air Quality Criteria

3.1, Qverview

This section of the report cutlines the relevant amhsent air qualiy criteria applicable for ihe
ussessment of the Wyong South STP.

3z, Odour Criteria

The BECCYW regulates air quality in NSW, and has sef odowr criterin objectives for odour-
producing activithes sisch as 5TPs that are intended 1o minbmise the adverse effects of cdowrs on
sensitive roceplors. Under the Prorecrion of the Environmend Operations Act [997, the Wyong
South STF is nol permutied b0 emif any offensive odour beyond the premases (baffer pone)
boundary. An oifensive odour is deflined as one:

thurt, by reaton of itx srrengih, mmhere, dineiton, character, or gquality, or the imee o wiicl iy ds
eutitted, aF qity other circumatmices;

fi} ix harmful ra for ix likely to be barmful o) @ person who ix ourside the premises from
il i is eritned, or

fiil imferferes anreasonably with (or iy likely fo inderfere mremsanatly with) the comfort
o repuese of a peeon wihr is ouividde the premises from which i i emifted,

Odouir percepbon ks very subjective and differs berween individizals. The DECCW assessmem
criteria were designed 1o take into account the range of odour sensitivities within a community, and
are hased on populstion density as shown in Tablbe 3-1 {DEC, 2006
« Table 3-1 DECCW Odour Assessmant Criteria

[ Odows sssessment critwia | Hydrogen Sulphide’

Population of Aflecied Community ! [complen mixture of tug'mh
odehous pollutants) (OU] |

Lirban area (2 2000] areiicr schoois and hospiak 20 1.38
=200 an o7

= 125 a0 278

=30 50 345

=1 LA LA

gy Fligsdnti (5 2} o 483

¥ neas-responss averaging lims, 207 percendle

The urban odowr perfommance criterion of 2 odoar undes (O ks typically used for edour impact
nsscasments i revdential arexs. This level has boen adopied for this assesament.

-14 -
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A number of government agencies are responsible for assessing and managing odour for both
scheduled and non-scheduled sotivilies. These resporsabilities sre summarised below:

Cidois EEETRETIETS Bnd mas sgEmen STEposERT Y Arspo-aibis s ganiaatians

Laragbune planring:

F g B S SO [T Ceparimend of Maming

Conmaiavg sraing and uss and T Baly Caicis on Fess ces, [ changs e | LOOA Snces

ey bl i Ol B W s ORI i ) T M i [ES SN S .

B e T e T e e e b ol et

o s i g
g Rt a7 1 2na_r I By i e

PedavaiEgarer Seves Lt HED SCCORL S0w UM e in) SRSy SevepEien, | S ] T

Diviithzmanl and vy 8 Sba managem e praches medeiasy B At e that | D o Bt

= arct Comamramtion (MW
Devmtgmant, mplememisien s reres o ginenal puslance sboud oo Cori HERA Canparimed of Feomasy
AR L=t ]

A Rapacterert of Parres

sl Lol

whaly
Axnwanmani snd appgyals
A o aind i pre o erler oo I e i ALl vl | PSR e T
Y O, SHRONED BTG OpATEIS I B TP T ety T Rty of B |y Caprteunt of Funrey
WETe o B0 D Mg e racics e

SEUNCEY

Thow aatrrmareed danid camsdv B lovilan ¢ U s popomed sty ippuitegy m
AR R SRR TRk S A SR e P EA R Pl S B e and BB, [Lerpaarimierd o L narmerre
il Bp Gaarrer baned s in e e e She ek of thange of land oee i he gsa, | el Conmevaien (W)

e wer] IEF 2 T

Cramphance, egulsiies s erdors pmany

Linm of cand ™ it iecfon muy e pega e Copmpicry
Trs EFA i Schsubed heiroite Ml ael olenaics S0our, Thass it | B0

o gulsied noo sechorn |4 125, 128 128 ona 125 of e PDED AQL LaES Strin

Rizn-grhasies Bo e el coeur i oa oeueel ml‘.‘""_ KW Caperressi of Panrrg
WS B LBl e aechana T 1 T ane 108 o e PR D) bard el
el " 28 of e LI AL

Faties sl mn mppoe el wides B BPRA St whoh el oracoeatie el of
MU N A AL 1Y WPl e il gl coaias nonnErn Thess
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In setting odoar criteria the DECCW define o sensitive recepior as

... a location where people are likely 1o work or reside; this may include a residential dwelling,
school, hospital, office or public recreational area,

As relevant to potential impact on the Mariners Centre for Excellence proposed for development to
the west and north of Wyong South STP it is clear people attending the complex in any capacity
would be defined as sensitive receptors but there is no clear direction as to an appropriate criteria
for this type of development. A conservative approach would be to set a criteria of 2 OU on the

SINCLAIR KNIGHT MERZ
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basis thad af times, ihere will be more than 2000 people attending pans of the complex, eg. the
“Tournament Field / Grand Stand™ aren to watch a soccer madch, but this is perhaps 100 stringent on
the basis of the frequency of use of the stadium, and the likelihood of adverse odour impacis
oecurring of mes when the toarnament field is in use, A 2 0L eriteria is considered approprisie
for the “Accommodation” area off Bryant Dnive.

3.3 Hydrogen Sulphide (H,S)

Hydrogen Sulphide (H,S) is a colourless, poisonous gas with the characteristic odour of “rotten
eges” and is generated in wastewater by anaerobic bacteria, when the sewage is allowed to stand
for a long period of time and becomes septic.

H,8 is considered to be very harmful by inhalation and prolonged or repeated exposure to the
hydrogen sulphide component may lead to symptoms such as fatigue, headache, dizziness,
hoarseness, cough and irritability.

The following health effects can be observed (ACHOS 2005):

= At concentrations of 0.13 parts per million (ppm) to 30 ppm, the odour is obvious and
unpleasant;

s AL 50 ppm. marked dryness and irritation of the nose and throat occurs. Prolonged exposure
may cause a runny nose, cough, hoarseness, shoriness of breath and pneumonia;

= At 100-150 ppm, there is a temporary loss of smell;

» AL 200 to 250 ppm, H,S causes severe irritation as well as symptoms such as headache,
nausea, vomiting and dizziness. Prolonged exposure may cause lung damage (build-up of fluid
in the lungs). Exposure for 4 10 8 hours can cause death;

=  Concentrations of 300-500 ppm cause these same effects sooner and more severely. Death can
occur in | to 4 hours;

= At 500 ppm, excitement, headache, dizziness, staggering, unconsciousness and respiratory

failure occur in 5 minutes to 1 hour. Death can oceur in 30 minutes to | hour; and

= Exposures above 500 ppm rapidly cause unconsciousness and death. Severe exposures which
do not result in death may cause long-lerm symptoms such as memory loss, paralysis of facial
muscles or nerve tissue damage.

According 10 the National Pollugion Invemory (DEWHA 20090, Work 5afe Ausimalia suggest an
allowable limit of 10 ppm , averaged over an eight hoar work shift for workers, with exposune not
1o exceed |5 ppin.

-16 -
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4. Existing Environment

4.1, Overview

The following sub-sections provide a summary of the meteorological characteristies that influence
atmospheric dispersion around the Wyong South STP study area. During the period of October
1992 o September 1993 a meteorological station was installed at Wyong South STP by Pavel Zib
and Associates to characterise the meteorology of the area. One year of hourly records from the
STP site have been used to summarise atumospheric influences on pollution transport in the study
area, In addition, climatic dara from the Bureau of Meteorology (BoM) at the Gostord automatic
weather station (AWS), located at Narara Research Station and approximately 12km south west of
the STP, have been reviewed to provide a more complete picture of the local environment.

4.2, Climate and Dispersion Meteorology
4.2.1. Temperature

Average monthly temperature records collected by the BoM between 1854 and 2009 at Narara
Research Station (Station number 061087) are presented in Figure 4-1. The Gosford area
experiences a relatively mild ¢limate. Qverall, the warmest month of the vear is January which
caperionces o mean dafly maximuwm iemperaione af 27.5%C, while July is the coolest moath

experiencing o mesan daily manimsm lemperatiome of 465,

« Figura 4-1 Average Monihly Temporature, Harara Research Statlon 1554-2008

B s RSN B TEESTRGS IR mES LT B e

L
=

Lo ] L o i T L ol Ll L oy Bl L -

SNOLAR KNGHT MERZ
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4.22. Ralnfall

Rainfall data measured a1 the BoM climane sation are presented in Figore 4-2. The average annual
rainfall it 1317 mm, Febraary has the highest minfall on average, experiencing 153 mm of min.
September has the lowest rinfall averaging 68mm, The mean number of mindays snoually i %1
days with the minimum namber of rindays (0 doys) socwming from July through to September
and the maximum mumber of mindays (9 days) occurmng m January, February and March,

Ll Figure 4-2 Average Monlhly Reininll and Numiser of Raindays, Goslond 1916 to 2009

|- i
&
I I I 4
& Bl
423, Wind Speed and Wind Direction

Favel #ib & Associaies collected metecrological data ai Wyong Soath STP for a period of one year
{September 1992 10 October 19593) to characierise the meleorology 1 the vicemsty of the plant. The
station collected hoirly reconds of tempemtire, humidity, wind speed, wind direction and sigma-
theta (a measure of the fluctuation of the horizontal wind direction). These hourly records have
been obtained and prepared into a form suitable for the AUSPLUME dispersion model.

i ek B R bl T o SR P TR
i & — =

= T

1 T ‘
I I I I
¥

a

lmapry  Rulegpy Mgk Aged Bty Fpzm =ty Bogash

e ]
B
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E
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Wind-roses have been prepared from the 1992-93 wind data to illustrate the pattern of winds at the
STP site. Figure 4-3 shows the annual and seasonal wind-roses. On average, the annual wind speed
measured at the STP site was 2.0 metres per second (mv/s) and the predominant wind was from the
southwest. During Spring and Summer an average wind speed of 2.2 m/s was experienced with the

SINCLAIR KNIGHT MERZ

au-olhmocd VP raecs ENVRE Froece ENTETINDelverablesiRepots\ ENDZTAT Wyong STF Ogour Asssesment Fnal Thall MU ooex  PAGE 11
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diominant wind direction coming From the south west during spring and from both the touth west
and south-southwest during summer. The wind speed is slightly lower during autumm and winber
averaging 1.8 and 1, Tm/s respectively. Similar 1o summer, the dominant wind direction in aummn
i from both the southwest and south-south west, The dominant wind direction during the winger is
from both the south west and the west-souhwest.

424, Atmespheric Stability

T e thee wind datn 10 wssess dispersion, it i necessary 10 also have available dats on aomospheric
sability. In dispersion modelling. stmospheric stability describes the rate a1 which a plume will
afisperee, represented by typically sin classes; A o F (that is, unstable theough o very stable
conditions)

For the Wyong Soinb STF site, a stubility cluss wat determined for each hour in the 1992-53
meteorological daiaset using sagma-theta (o measuse of the Mociuabon of the horzonial wind
direchion) according 1o the methad recommended by the US EPA (US EPA, 1986). Table 4-1 shows
the frequency of occurmence of the stability calegones expecied in the aea,

« Table &1 Froquency of occurrence of stabdiity categories in the ares
iy iy mepu?ﬁtﬂmmm Sauth TP

KT

]

138

18,1

153

b a LY

100

—

;&mmﬂnw:b

x

The maost conumon sabiliny class al e Wyong South site was determined io be F class, This
sugpests that the dispersion conditions are such thai odour emmssions disperse slowly for o significant
proportion of ihe time.

s | Friy L v ey ENETTH Chbenrmnins FepsrtEEWETTH Wyoeg 071 D Sams Frusl ew® MOidngs PRGE 17
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Flgure 4-3 Annunl and Seasconpl Windroses lor Wyong South 5TP (1882-03)
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4.3, Existing Alr Quality

The shady area, in particular the area surrounding the treatment works, hosts very few sources of air
[h_':l!u:inn There are no mn||-nr indusiries in the Fcncml '|-'II,'.II1i|::|I of 1he site. Odoar from the ireatment
plant b5 the only poteniial spurce of significant odour n the area.

According to the Wyong Shire Council State of Environment Report 2006 te 2007 WSC (WSC
2007) Wyong Shire Council received 18 odour complaints during the 2006-07 reporting period
within the local government area. The majority of complaints were received when odours were
generated by industrial and agricultural activities within close proximity to residential areas.

From the site inspection conducted on the 16" of November 2009 it could be seen that the existing
inlet works at the site displayed a high level of HoS corrosion. This corrosion was resulting in
fugitive odour emissions from septic wastewater escaping from the inlet works. Existing sources of
odour are further discussed in Section 5.3.
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5. Odour Assessment
E.1. Owarviaw

This section of the report provides a quantitalive assessment of odour impacts associated with the
existing Wyong Soath 5TP and probable cdour controd measunes. The assessment methodology
and resalts of dispersion modelling are sl provided in this section,

52.  Dispersion Model

The DECCW guidelines (DEC 2005, DEC 2008} provide for a range of levels of assessment, The
miost pecarnie pssessments are performed wsing site-specific inpud data, and are referred 1o as Level
2 msscssmenis when ihey relwie (o air pellutams (DEC, 2005 or Level 3 assessments when relaled
1o cubpurs (DKEC, 2006). Site-specific nssessments require reporting of the nose-response time (1
second) 99" percentile of dispersion model predictions. Maodel predictions were compared 1o the
DECCW criterion for comples odowrs (2 0L,

AUSPLUME (version 6.0) mode] was wsed to predict odour concentrations within the vicinity of
the Wyong Soath STP. AUSPLUME was developed by the Viciorian EPA, and is an approved
miodel for condiscting site-specific odoar mmpact awsessments in NSW (DEC, 2006

Inguats reqquired by the ALPLUME mode] inclode:
»  Emission source locations;

s [EmEsion mbes

= Topographical duia;

e  Locanons of sensitive recepiors; and

= Meaeorological condithons.

53.  Odour Sources
53.1. Existing Odour Sources
The following is a list of the exising potential odour sources @ the Wyong Soanh 5T

w  Inbet works:

=  Acration tanks {x4];

= Sludge Ingoon (x3);

w  WAS tank:

= Sludge deswatering building., which houses a belt filter press; and
#  Truck bay for sludpe oatloading.

SRCLAR B0SGHT MERT
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Addiionally, and as shown in Flgure 1-1, there is a balance ank and large desaiering pond ai ihe
southern end of the plant. These are nol typically seen 2x betng significan odour sources al sewage
Ereatmend |1h|1|;, and given their usual large size, attempis b 1nciude these sonirces withnn odoir
maxbels can resuli in ibem being shown o be significant odour sources when site observations
suggest that these sources contribute very little to off-site odour impacts. As such these sources are
not included in the odour modelling for Wyong South STP.

5.3.2. Results of Odour Sampling and Calculated Emission Rates

Odour sampling at Wyong South STP was undertaken by Stephenson Environmental Management
Australia (SEMA) on 16 November 2009.

In order identify the most appropriate time of day for odour sampling (i.e. time of maximum odour
generation) continuous H,S measuremenis were made at 4 Jocations on the plant in the week
leading up to odour sampling.

Sampling locations were as follows:

n  Inlet works:
= 2 % aeration tanks; and

e | xshidge lagoon.

The resulis of H:5 measurement are incleded in Appendix A, The results from the logged 11,5
daia showed that high kevels of H:5, in excess of X0 ppm exist in the non-ventilated and largely
enchsed imbel works, with Hs5 odoor cscaping throogh cracks in seals from corrosion of concrete
along the perimeter of the inlet works, 5 concentrations ane commistertly high =1 all imes bat
seem b0 peak between B am and 12 noon each day. As such edour sampling was timed io coincide
wilh thes 1ime of peak odomw generation,

The SEMA odour sanapling repon s incloded in Appendix B.

Ao ehsded in Appendix B are the resulis of VO westing tnken from odoar samples colbecied
from & :.lud;g-: Iumn. r.'h:dudp -ﬁnua:-:ring '.‘I.I.Il'diﬂ‘ and the dry weather pond. The results af
testing for all VOUs are lower than DECC ambient air quality critenia, indicating VOU emissions
from the plant are not considered an issue.

The odour emission data and total source areas assumed in the dispersion model for the existing
plant and odour control scenarios are shown in Table 5-1, Table 5-2 and Table 5-3.

SINCLAIR KNIGHT MERZ
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As the indet works is enchosed but not ventilaied, with odour escaping through cracks, B was
modelled 5 8 1 m' source with odour sampled from within the enclosed freeboard of indet woriks.

Given the high H,5 levels it was considered tod hazandous 1o 1Ml the covers and sample odour via
the traditional means with an isolation fux chamber.

In berms of modedling ibe control scenarios as described in Soction 2, the following i assumed:

o Controd Seenarial: Enclosure of the inlet sorks with foul air trested af an odowr control
Taciliny;

= Comirod Seeanrial: Enclosure of the inbet works and dewmiening building with foul sir treated
# 2 % odour comrol facilnbes; and

&  Cowutrod Scemario 3; Enchosure of the inlet works and dewatering bailding with foul air ineated
#1 2 x odour comtrol facilities and replacement of the existing sludge lagoons with an acrated
holding tank and sandby dewaibering unil

Boh adour control facilitees have been modelled &5 stack sources.

I can be seen from Tahlbe 5-2 and Table 5-3 that the dominant sources of odour from the existing
plant are from the serstion tanks and shudge lagoons.

Comtrol scenarios | and 2 imvolve diverting emissions (rom the existing inbet work and dewatering
butlding vo separute odowr control facitites. It was assumed that emissions from both odowr control
facilities are ai the standard supplier gunramiced conceniraiton of 300 OL. I is likely that the odour
control facilities would resull in a lower concentration 500 0L however for the purpose of this
assessment the worst case scenano is assumed in which there would be no change in the emission
rabe from fhess sounces,

For the purpose of comparing mode] resulis with odour sssessmant criteria, the emission mies in
Table 5-1. Table 5-2 and Table 5-3 have boen multiplied by peak 1o mean ratios. The peak-to-
mean faciors for the near-fiekd have been applied for the purposs of this assessment. For area
squarces, these factors have numenical valpes of 1.5 for unsiable and neuiml atmosphernic conditions
and 21 for stable conditions. For valume and stack sowroes a peak-to-mean factor of 2.3 has boen

applied for all atmospheric conditions.

For the purposcs al the modelling, odour emdssions have boen assumed to oocur for 24 hours per
day.

SNCLAR BMiEST MERT
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5.4, Sensitive Receptors

The perm sensitive recepior relens 1o all nearby receptors that may polentially be affected by odour
emissions, both now and in the futare. Lanid wses summounding the study area incluile commercial
properties extending {rom the north wesi 10 south west af the sie including Coles Supermarked,
Wiyong RSL Clob, Tugperah Super Cenire, and resideniial promises predominamiy 1o the north and
southesit,

Also, & number of public recreational aneas lie within the study area including Tuggerah Oval
immediately 1o the casi of the site and an addiional oval w ibe west of the site behind Wyong RSL
Club.

The location of sensitive receivers is shown in Figure 1-1.
A5 Tarrain

The proposed site is located amongst undulating lermam af elevaions mnging between
approximsiely | and 56 metres {refer o Figare 3-1). Ground-level odowr emissions have been
predicied over an area of 2 km by 2 km with gridded receprors located a bocared ar 30 m spacings.

= Figums 51 Tarmain
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58.  Meteorological Data

Ome wear of nu.-i;-urvrﬂnﬂil;lhhl.l.fmll'h: wm South 5TP sile wan used in the disperaion
madelling. The dwia were formaited for wse in the ALSPLUME model and are described in
Section 4.2.3 with wind roses provided in Flgure 4-3. There were 82546 hours available which

represented 9T% of the year,
5.7. Resulls of Dispersion Madelling

The resulis of the cdour modelling are shown for the existing 5T and possable controd measunes in
1o Figure 5-1 10 Figare 5-5. In these figures, the purple comour represenis the predicied 2 041
eriterion level at the 99° percentile. This criteria is applicable (o any high demsity land use
development proposed in locations surmoanding the plam

The following poings should be noted when reviewing the figures:

e Dpenings within the existing inlet works as o result of corrosion were consaderned 1o have a
total surface anen of 1m°, thus the inlel works were modefled as a 1m° area soarce for the
existing scenario;

& A worsl case scenanio i sssumed for the control scenarbos i which emissbons from both adouwr
control facilities are at the standard supplier guaranteed concentration of 500 OU;

= It is assumed for control scenarios 1, 2 and 3 that the inlet works would be fully sealed
resulting in no fugitive emissions from this source; and

» Itis assumed for control scenario 2 and 3 that 100% of emissions from the dewatering building
and truck loading facility would be redirected to an odour control facility.
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Figure 53 Control Scenario 1
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&  Flgame 5-8 Conirol Scenario 3

Results of the modelling indicate that the 2 O eriterion contour (nose-response times, 957
percemtile) extends bevond the Wiyong Soath STF site bowndary for the existing plant, with the
plame orentaled 1owards the norheast.

For odowr control scenarto |, which involves capiuring and ireating inbet works odours and ducting
trealed air to nbmosphere via a stack, il can be seen that there i 8 slight increase in the odsar
concentration offsite when compared with the existing case, althowgh this level of change is
unlikely 1o be deteciable. On the surface this appears 1o be ai odds with the purpose of the odour
control meature bual in fact the extsing mlet works ks reasonably sealed with some 1solated fugitive
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releases as assumed in tbe exisiing case modelling. The odour conirol measure is peeded more 1o

extract high level H:S emissions which have severely corroded the existing inbet works rather 1han
fo reduce emissions.

FFor odour conirol seenario 2, which includes the treated inlet works and also treating a large
volume of air from the slodpe dewstering building and track bay, it also shows and increase in
ouour compared 0 the existing case. Given the relatively low cdour emissions measuned in the
sludge devwatering building on ike day of 1esting { 16 NMovember 2009) il is guestionable il this
measure adds any value in terms of managing off-site odoar impacts. Again, the predicted bevel of
chamge is unlikely i be deleciable,

FFor odour conirol scenaro 3, the shudge lagoons have been removed, which are dominani odour
somree within ihe ST This scenario shows o more significant reduction in odoar concendration
offsite, compare with the other odour contmd measares.

Tabbe 5-4 shows the model predictions af the nesrest sensitive receivers for the existing plant and
possible odour control scensrios. 1 can be seen that there is 8 predicied incresse in odour kevels (at
the 3" percentile) For Controd 1 and Conurod 2 o all sensitive receivers and a predicied decrease
fior Control Scenario 3. Both existing and all control scenarios predict an odoar concentration (at
the 99 percentile) shove the 2 OU criteria for sensitive receptor 5 10 the west of the plant. .

= Tabile 54 Predicted 99" Percontile Odour Levels due 1o Existing Plant and Proposed
Coniral Mensures

e | Prediciad 99th parcentile odour levels (OU) (DECCW Criteris of 2 OU)
| Receiver o | Existing Piam | Control Scanaria 1 | Control Scenario 2 | Control Scenario 3 |
ir L | o.78 i 0.7 0,50 | M1.
; 2 - 1.36 i 138 1.48 0
I & | 121 | 123 187 f 0.94
[~ 4 1.48 [ 151 164 | 128
s | 3s | am _ 365 I 296
3 1.78 ' 178 ' 1.5 I 1.45
T e | e | &% | W8
a 1.25 } '|"ﬂ-'ﬂ | 1.47 ! 118
9 0.53 0.56 = ! 042
10 3.08 | 308 | a.04 | 242
1" 0.85 | esm | oam | 0ss
SIMCLAR KHIGHT MERT
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As previously stated with respect to odour contral scenario 2 it can be seen from the resulls of
madiiling thar enclosure, vennlation and treatment of odoars from the sledge dewatening building
in addibion 16 the inlet works (odour contrtl s&cenano 1) has mmamal benel and would come al &
high cost. As such an sdditsonal scenario (odour control scenario 4) has been developed which 1
ithe same 38 odowr control scenarss 5 but does not enclose the dewatenng building or sludge loadimg
tmick hay. The resalts of ihis scenarsn are shown in Figure 5-6

s« Figure &6 Conirol Sconario 4

Cudour conerod scenario 4 shows the lowest bevel of odour impacis and is considered to ofTer best
value for odour reduction of the scenanos considered.
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E.B.  Additional Odour Contrgl Opporiunities

Further opportunities for reduction in odour impacts would mos Likely need to target the seration
tunics. While the odoor copcentration from the tanks are not particulardy high (676 (M) - perating
and 415 OU1 - seithimg ). collectively they hove a large surface arca, and as sach the potentinl for
moderate odour impacts off-site.

Council has indicated that they are investigating the replacement of aeration units in two of the four
aeration tanks. In this regard it was requested that SKM investigate whether there was any
evidence of varying levels of odour generation from different types of aeration units eg. surface
aerators vs diffused air aeration. The SKM review entailed:

s Discussion with SKM process engineers;
= Review of Sydney Water Corporation odour database; and

= Literature review,

No documented evidence of one process being more odorous than the other was found but there
was a consensus that surface aerators which generate more aerosols than other forms of aeration
could possibly generate more odours but this is not conclusive. The odour sample collection from
acrating II¥EA at Wyong Soath 5TP on 16 November 2008 was taken from an IDEA with sarface
acratiws. As such it s ned considered that any change in seration process within the IDEAs could
e relied apon for odour conbrd

Odour controd from serstion tnks usoally involves covering the snks snd ducting foul air o an
wdour controd facilicy in a stimilar manoer 35 is proposed for the inlen works, Given ibe large
surface area of 1be four seration tanks this form of odour control would be at dignificant cos

5.0 Paotential Impacts on the Mariners Centre for Excellence

The Central Coast Mariners have submitied a Developmeri Application (DA ) io Wyong Shire
Counesl 1o develop a multi-use complex adjasent and 1o the west and north of Wyang South STR.
An indicative !|:|.w.|1 of the main infrasimicture & shown on odoor modelling comtoar plots {refer 1o
Figure 5-2 1o Figure 5-6).

5.9.1. Summary of Impacts in the Proposed Development Area

Results of odour modelling for the existing situation (refer to Figure 5-2) show impacts over
various areas of the development range between | and 8 OU, with the highest impacts over the
“Tournament Field / Grand Stand™: 3 — 8 OU. Impacts of this order are considered to provide a
moderate 1o high likelihood of future odour complaint in this area of the development, in particular
the potential impact from the sludge lagoons both from normal operation of the lagoons and the

SINCLAIR KNIGHT MERZ
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]h:ﬂmtul impaci froan any maintenance or malfunction event which can result in bgher odour
gencration than considered by the modelling assesoment, In other areas of the developmens
considered odour sensitive eg. the accommodatien ores of | Bryant Drive impacis from 1be existing
plant are predicted to be of the order af | = 2 0L &nd as such are nol anticipated (0 couke sdverss
odour impacts in this area.

In terms of odour control scenarios, scenario 4 which removes the sludge lagoons, shows odour
impacts in the “Tournament Field / Grand Stand™ area to be reduced to | —4 OU, with impacts less
than 2 OU generally occurring in the grand stand area. As such the normal operation of the plant
configured as modelled in odour control scenario 4 should not result in adverse odour impacts
within the proposed development but as stated above the potential impact from any maintenance or
malfunction event can result in higher odour generation than considered by the modelling
assessment. Council would need to consider the range of potential operations that result in higher
odours than those normally generated by the plant and the ability for these 1o be managed, so as not
1o coincide with events being held in the “Tournament Field / Grand Stand™ area.

5.9.2. Odour Considerations by Council

Council in considering the proposed Mariners Centre for Excellence DA need to consider a runge
of factors relevant to potential odour impacts from the adjacent Wyong South STP.

DEC, 2006 provides the following points of consideration when developing odour mitigation and
avoidance strategies:

1) Strategic approaches through appropriate land-use planning:
2) Appropriate site selection for new activities;
3) Managing odour at the source:

—  Best management practices (implementing odour-reducing operating procedures for new,
modified or existing activities, especially for *diffuse’ sources):

— Best available control technology (installing control equipment for new, modified or
existing activities, especially for poini sources);
4) Managing odour in the pathway;
5) Managing odour at the recepior;

6) Negotiated solutions between the operator of an existing activity and the affected individuals.

Points [ and 2 are central to the decision currently before Council with respect to the Mariners
Centre for Excellence DA. This assessment has shown the development may be feasible
contingent on odour management at the plant (Point 3) being implemented. Point 4 — managing

SINCLAIR KNIGHT MERZ
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odour in the pathway is not eonsidered appropriste given the close proximity of the treatment plant
and the development area and Point 5 - managing odour ot (he recepuor would not be feasible
panticularly in the “Toumament Ficld { Grand Stand” area where an open environmeni is pocded

With respect to Point & - pegotiated salutions, these woald be recommended If Councll wene 1o
approve lhe development and possible points for negotiation include:

»  The scheduling of events at the Mariners Centre for Excellence and high odour generation
maintenance operations at the treatment plant (eg. cleaning of aeration tanks) at different times
(assuming this is possible and feasible); and

= Agreement and acknowledgement between Council and the developers (Mariners) that the
proposed development is located next to a sewage treatment plant and may be subject to
odours. This could be in the form of Section 149 certificates which form part of any
development approval.

While the DEC Odour Policy (2006) suggests the use of Section 149 certificates as one means of
reaching a negotiated position between parties in terms of managing future odour impacts. Council
would need to carefully consider the value they have in this case, if the development were to be
approved. Users of the proposed development eg. sporting participants and more specifically
ipﬂ:lll.unl'pll.mni are most hikely 1o have an ::l.pﬂ:!llliu: that I!|'u.-3,' will be not be subhject 10 any
widverse impact from nuisance odoars, and people ke speciators are diffeculi (or impossihle) o
inchode in “negotiated sohations™,
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6. Conclusion

This report provides an assessment of potemiial odour impacts associabed with the existing the
Wyong South Sewage Trearment Plam and oo sssess the effectiveness of three odour conimol
options. Computer-based odour dispersion modelling with site measured odour data has used 10
assexs impacts of proposed changes o the plani.

Meteorobogical data from the Wyong Somb 5TF metecroldogical marion were combined with odour

eminsions for individual sources from the plant 10 predict ofT-site cdour levels for the plant. Odaor

contro] options examined initially examined included:

= Control Xeenarinl: Enchosure of the inlet works with foul air treated & an adour contnol
faciliny;

= Confrol Sceanried; Enclosure of the inbet works and dewatering building with foual air inesied
at 1 x odoar comrol facilithes; and

= Conirel Scenarie 3: Enclosure of 1be indei works and dewsiering budlding with foul air tresbed
o1 2 x odowr control facilities and replacement of the exising slodpe lagoons with an serated
holding tank and standby dewatering unit.

Besulis of the midelling indicate that the 2 OU crierion conlour exiends beyomd the Wyong South
STP site boundary for the existing plant, with the plums orientated towards the northeast.

For cdour coningd scenario |, which involves capturing snd treating inbet works odouwrs snd ducting
treated air o aimosphere via a stack, a shight increase in the odour concentration off-she was

predicted when compared with the existing case.

For adour controd scenario 2, which incloded treatment of the inler works and also treaiing a large
sobume of mir from the sludge devatening buikding and truck bay, the modelling showed an increase
in odour companed to the existing case. Given the relatively low odour emissions measured in the
sludpe dewsering buallding on the day of westing it this measure was wnlikely add valse in eoms of
managing off-sie odour impacts.

For odour contrel scemano 3, wherchy the sladge Ingoons wene removed, the modelling showed &
more significant reduction in odour concentration affxite, compared with 1he other contnol options.

An sdditional odour control scenario, being scenario 4 which is the same as scenario 3 but withao
enchosure, wentilation and odoar control on the dewatering building and sludge owiloading bay
shows the lowest level of odour impacts and is considered 10 offer best value for odour reduction of
the scenarbos consblencd.
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The Central Coast Mariners soccer leam have submifted a Development Application (DA) 1o
W!.mg Shire Couancil I:nﬂn:lnpl mulii-use rnn'l.p}e: adjacent and to the west and north nl"'i\'rtl'll
South STP.

Odour impacts from the existing sewage treatment plani are comsadersd (o provide a moderate o
high likelihood of future odour complaint in the “Toumament Field / Grand Siand™ area of the
proposed development, in panscular the potendial impact from the sludge lagoons both from nosmal
operation of the lagoons as well as impacts from any maintenance or malfunction cvent which can
result in higher adowar peneration than consadened by the modelling assessmeni. In other sreas of
the developmen considered odous sensitive eg. the sccommodaiion arca aff Bryant Drive impacts
from the existing plant are nol anticipated 1o coose adverse odour impacts in this ares

In terms of odour contno] scenarios, scenanio 4 odour impacts in the *“Tourmament Feeld £ Grand
Stand”™ wrea ure generally Bess than 20U, As such the normal operathon of (ke pl-:lfuﬁl':lplred s
modelled in odour control scenario 4 shoald nof result in sdverse adoar impacts within the
proposed development but as siated above the pobential impact from any mainlenance or
malfunction event can result in higher levels of odour penersiion. Counctl would need 1o consbder
the range of potential operations that result in higher odours than those normally generated by the
plant and the ability for these to be managed, so as not to coincide with events being held in the
“Tournament Field / Grand Stand” area.

Council in considering the proposed Mariners Centre for Excellence DA need to consider a range
of factors relevant to potential odour impacts from the adjacent Wyong South STP and in this
regard DEC, 2006 provides a range of considerations when developing odour mitigation and
avoidance strategies.
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