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GHD SCREENING RISK ASSESSMENT Tel [03) 8387 H000 Fax. (03) BOST 5111

180 Lermnle Street beboume Vic 00

Limiting contaminant _ |Severity Cikelihoad Flsk Controk TComment UNCERTAINTY

t bl o bt I 2 S ki Bk
(Historical activities -> [phenol, athyl benzene, toluene, |2 ] (Conlrols as per ICMPs - Polential vapaur Vnpuurall! Edibie Vegelation Rmk Rssessment {July zuoq) Thezoﬂ‘Gold'r \nuoomr Unurl-nly-bcullhg r‘pmqnmm!l nh‘halmdy utnvapmmk
|Contaninated soil == xylone axposure within the buildings 1o be vapour risk four data collacted from 50d gas bores (samplad on
Laaching! Infitrationi iimised thiough the continual o of i —Golder testee for VOCs, SV‘JCsaM CA. Four shemical of Ir\luul(GOll}er' dentified ion). ARhough the
Parcolation -> Shallow itfoning systems and adequale These uene S e b Sttt ok st 1 comearvite estimates

entilation. Time spent in poorly ventitated | The risk assassment of the COls dubaclad in indar air used the highest cancentrations of each Jof risk (i, targeting areas closest
jlacations should be minimised pending |chemical measured at any af the indear monitoring locations. Based on the data collocted for  [cannal be determined whether the sampling programme mw captured vapour|
further measurements and |tha indoor air vapour risk assessmant, Golder concluded that the gasworks wasta on the site jconcentrations at the high end of the mnge for the site (Golder discusses this in
recommendations. [did not appear 10 be posing vapour risks to workers and residents on the site. their repart). Nor can it be determined what future vapour risks may be for the
site. Therefore, the vapour risk assessment can only be considered & poiri-in-
time assassment only. Uncertainty regarding the robustness of the ventiation
|systems ie. could they shut off?

Human health: Park users - Child [As above. 2 D s above, |As nbove. |As above.

groundwater > Volatiie
emission -> Soll gas ->
Diftusion into buildings &
structures

Human health: Workers - Surlaca [phendl, eihyl benzens, toluens, |2 O Vapour |Vapour and Edible Vegetaton RIsk Assessment (July 2004} 1n 3ddibon 16 he above [Oncortainty of vapour ingress at other buldings on the sit (here are actually 11
xylene wpmnummh bwldmglboha information, It s noted that the 2004 Golder sampling wass undertaken on & Monday morming to. [buddings on the site and the 2004 study only sampled within two buildings - albeit
afair |ba a8 it was considered that any vapours inside the buiklings may be at higher  targeted as close to potential sources).

conditioning systemsa and adequate concentrations after the buildings were closed/less fraquently usad over the weekend. Twe park|
[ventilation. Time spent in poorly ventilated |based buikdings were selected based on the site history to be as aha as pluetlcql tothe wum
locations should be minimised pending  |potential areas for vapours, i.e. one

funther measirements and the site (west of the former coal gasification plant); and the other in the dressing room of the
recommendations theatre {in the administration building aren of the site, and east of the former underground
purifiers).

Aesthetics VOCs and SVOCs 2 ‘explicitly addressed in the ICMPs, but Rapms urmwﬂommmm ‘within buildings have nol been seen by tha auditor, however  |As above.
fodours can be expected to ged by the site are known to ba odorous. Odours have been observed
[use of the ventilation systems. duﬂnq the 50l and groundvater investigations and notad on logs.
[Fuman health Readants [phenal, cihyl benzene., 1oluena, |2 0] orl ICMF siates that potential vapour [Vapour and Calbie Vegelation FUsk Asassmant (July 2004) - Four non-Carcinogenic COTs were [Uncertainty about the reproseniativensss of the Golder Vapour and Edibie
fone oxposure within the buildings should b [detected within some of the four hummuamwedax the site (2004). Twn of the sampling  [Vagetation Risk Assessmant (July 2004) stusy {ie. vapour samples wore
Leaching! Infillrtion! minimised through the continual use of sir  [locations were within based on the highest collectad o one oceasion and may not be reprasentative of the high-and of the

conditioning systems and adequate fwas conducted and concluded that hand n the data coliacted there did not appaar 1o be a risk [vapour thet may be emitied, or what may be emitted in the future, Tha 2004 siudy|
venillation. Time spant in poorly ventilated |t workers or residents. represents a point in time and is not substantial anough to understand curment risk
emission -> Soil gas - locations should ba minimised pending or futura risks. At the time of praparing tha ICMP, Golder was about o commence
further measurements and indoor vapour testing to pravids further information far guidance on this issue.
homes/Southport recommendations. The (CMP was to be updated should the lesting indicate additional actions are

required. ICMPs were not updated. Uncenainly regarding the robustness of the
ventlation systems ie. could they shut off?

Pescolation <> Shallow

esthetics [VOCs and SVOCs H O [Not explicily addiessed in Ihe TCMPs, bul Rnptﬂs of objectionable odours within buldings have not been seen by he nudior, howavar |As AbOVE.
odoiis cn be concer at the site are known fo be odorous. Odours hava been observed
use of the ventilation avslm- during the soil and groundwaler investigations and noted on logs.

TABCGLMP [Historical activities — Human health: Workars - Subsurface % and SVOCa 3 5 (CRAP - All nirushve malnien Risks. o face works was nol included n the Golder 2004 study. [T Golder 2004 a1l gas sty did not Gxploly addess ks 10 SUboTace
(Contaminated sod > (=30cm bl) must prepare a task specific workers, howewer soil gas bores detected a number of VOCs and SVOCs, and it
Leaching! Infiimtion/ contamination management plan in can be assumed that these would be present in desper excavations that might be;
Percolation -> Shallow ullation with a CoPP Health and Safety undertaken.
igroundwater > Volatile rdinator. Considerations to be included:
lemission -> Soil gas -> lust management, whal 1o 4o s coloured or
Diffusion into excavations sails are encountared, hygiene

practices such ns washing hands after
ing at the site.

TABCGLMG Historical activiies - Fiman health: Park users - AGul [VOTs and SVOCa 0 C [CMPs - do not address T exposure (Vapour and Edibie Vegetalion Risk Assossment (July 2004 ﬂwumwulrwpa\.rﬁk Dincertainty aboul foprasaniatenass of sidy (1. Siudy was Lilied 11 Rcope and
Contaminated soil > |patiweay, likely because the risks were assessment involved sampling four soil gas bores installed at based on a single at4 sail gas bore lacations)
Leaching! Infittation loonsidared to be low. Park. Twenty COls wore identified. Not all COls were detected at all of the soil gas bor|
Percolation -» Shallow locations, and soil gas concentrations varied significantly between locations. A quarfitativa risk
|aroundwater -> Volatile assessment of the highest measured concentrations of the GO did ot find unacceptable risks|
emission -> Soil gas -> o child and adult recreational users of the Park or culdoor maintenance warkers on the Park,

Diffusion into ambient air Therafore, based an the data collected for tha ouldoor air vapour risk assassment, Golder
|conclided that gasworks waste on the site did not appear to be posing vapour risks o
recreational users of, or workers on, the Park, The assessmant of risks to both child and adult
recreational park users found that fisks from all noncarcinogenic COIs to be less than a value
lof 0.2, and risks child and adult ional park users were
found to bs less than 1 x 10-5 and tharefora alsa acoeplable.

[Human hoallh: Park sors - Ghild [VOCs and SVOGs. T G (A above. As above. A5 above.
[P st Werkers ~Suraca GCs and SVOCs g c Tow [Faik TCMP includes moasures o minimise [As above. for park users.
risk w.r .t standard maintenance activates
related to direct contact with sollsiwaste.
[Human healih: Residerts GCa and SVOCs O Ic Tow [P - @0 nol nddross This exposire (A above for park users.
pathweay, likely because the risks ware
considered to be low.
Aesthetics and SVOCs T Ic [[CRIPs - do not address this exposure, Reports of abjectionable odours have not been seen by the audiior, alhough hydrocarbon
pathweay, likely because the risks ware (odours and siaining wes nofed in soil bore locations BHE, BH7, BHA, BH10 and BH11 and
considered to be low. [orounduater monitoring wells GW2 to GW4.
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GHD SCREENING RISK ASSESSMENT

rE'xposure path|Exposure path Beneficial use Limiting contaminant Severity Likellhood Risk Controls. Comment UNCERTAINTY

no. description

TABCGLMR Fistorical actvities Ecosystems: NaturalModihed/Highly Modiled g 5 THa cantrols, althougn plants grow Soma gases may K of harm pURIS BUL 816 genermlly o Boaceumulve 116 olor
[Contaminated sol - t ut the site, in many tond to solid liqui PAHs, PCBS, pesticides.
|Leaching/ Infitrationy Jure established on same form of capping
Percolation - Shallow rmther than directly on wastefcontaminated
aroundwater -> Volatile ol
emission > Soil gas >
Diffusion into plant reot . _
| sones [Food production 1 Edibie vegetables are not being proactively |Some gases may kill or harm plants but are generally not bloaccumulative. The other

farown at the site, ie. trail and i to solid liquid such as PAHs, PCBs, pesticides,
frult trees. Golder identified that some part
lof plants that grow at the site could be eaten|

) but that it is unlikely this

LABDm Historical activities - [Human healh: Park users - Adull [Phencl, ethyl banzena, taluena, |2 0 Canliok as per IGMPs - Potential vapour | The 2004 Golder indoor air vapour fisk assessment involved sampling the air in buldings al | The vapour sk aseessmant Used maas_remant data coleciad from 5ol gas
|Contaminated soil -» Volatile ylane i four locations on the sito. Gakder lested for YOCs, SYOCs and CN. Four chemicals of interest —[boras (sampled on ane occasion) and indoor air (alsa sampled on one occasion).
emission -> Soi gas -> (COls) ware identified. Thesa were: phenol, ethylbenzens, toluene and cylenes, [Athough the sampling design tried 1o collect data that would resull in
Diffusion inta buildings & The risk assessmant of the COls detacted In Indoor air use the highest concentrations of each [canservative estimates of risk (i.o. targeting areas closest to potential sources)
structures chamical maasured at any of the indoor monitoring locations. Based on the data collected for  [without lime-series data it cannot be detemiined whether the sampling

the indoor air vapour sk assessment, Golder concluded thal il actunlly eaplurad vapour concentrations at the high end of the range
didd ot appear 10 bo posing vapols iisks to workers and residentts on the site. for the site (Golder discusses this in their report). Nor can it be determined what
future vapour risks may be for the site. Therefore, the vapour risk assessment
can anly be considered a point-in-time assessment only.
A above. z o (A above. s above.
phenol, ethyl benzene, toluene, |2 D Vapour and Edible Viegetation Risk Assessment (Juyﬁ ) - In addition 1o the above There are actually 11 buildings on the sile and the 2004 study sampled within two
xylene information, it is noted that the 2004 Golder sampling was undertaken on a Monday moming ta |buidings - albeit targeted as close lo polential sources,
be cansarvative as it was considered that any vapours inside the buildings may be at higher
ifter the buildings used over the weekend. Twe park|
(based buildings wera selected based on the site history o be as close as practical to the worst
patentiol areas for vapours, i.e. one location was in the bookshop in the administration area of
the sita (west of the former coal gasification ptant); and the ather in the dressing room of the
theatre (in the administration building area of the site, and east of the former underground
purifiers)

TABOMO |Historical activities - FHuman healih: Residerts [Phanal. ethyl benzane, tolwene, |2 o Souliport ICMP - Pateniinl vapour exposurs | Vapour and Edible Vegatation Riak Assesemant (July 2004) - FOUT nON-CArcinogaric GO were |Vapour samplss woro coloclod on one 6ocasion and may nol ba reprosentative
Contaminated soil -> Volatile xylene [within the buildings to be minimisad through |detectad within some of the four buildings sampied at the site (2004). Two locations were withinof the high-and of the vapour that may be emilted, or what may be emilied in the
emission -> Soil gas -> ihe continual use of i Southport sita. A basad on i was conducted and  [future. Report 6 represents a point in time and is not substantial enough to
[Diftusion info residential |and ndequate ventilation. Tima spentin  [concluded that based on the data collected there did not appear 1o be & fisk 10 workers or |understand current risk or future risks. At the time of praparing the IGMP indoor
homes/Southport residents. [vapour testing was about to be commenced 1o provide further information for

lauidance on this issue. The ICMP was fo be updated should the testing Indicate
fodditional actions are required.
Aesthelics VOCs and SVOCs Z 5 Reports of objectonable Gdours have ol been 566 by the audior, thaugh il i posaibia thal
the ination could giva rise ithiny busldings.

[TAGOVP Fistorical activiies = Human hoallh: Workers - Subsurace VOCs and SVOGs. 5 o 'ark [CMP® - task specific management for [FUska from vapours 1o subsurface works was not included in The Golder 2004 siidy . ncertam whalhar e reaulls From tho SOl gas sampiing by Golder in 2004 can
Contaminated soll = lany works. > 30em bgl. lbe applied to assess risk to subsurface workers.

Lenching/ Infitmtion/
Percolation -> Shallow
|aroundwater > Volatile
lemession -> Soil gas ->
Diffusion into excavations

1ABDMQ [Historical activities < Human health: Park users - Adult 0Cs and SVOCs 1 e [No controls on this expesure pathway. [Vapour and Edible Vegetation Risk Assessment (July 2004) - Tha ouldoor air vapoLr fisk [Again, the 2004 vapour sudy was lImiled in S20pe and conclusions based on &
[Contaminated sail -> Votatile nasessment involved sampling four soil gas bores installed at various locations around the  |single sampling event at four soil gas bore locations.
lemission -> Soil gas -> Park. Twenty COls were iertified, and not all COls were detected at all of the soil gas bore
|Diffusion into ambient air locations. Soil gas concentrations varied significantly between locations. A quantitative risk

nssessmant of the highest meastred concantrations of the COIs did pot find unaceeptable risks|
o chitd and adult recreational users of the Park or outdoor maintennnce workers on the Park.
Tharafors, based on the dats collected for the ouldoor air vapour risk assessment, Goldar
conciuded that gasworks wasta on the sita did not appenr 1o be posing vapour risks 1o
racreational usars of, or workers on, the Park. The assessment of fisks to both child and adult
recreational park usars found that risks from all noncarcinogenic COls to be less than a valuo
o1 0.2 and sk ehiid and adult park users ta be less
than 1 x 10-5, and therafore acceptable.
Fitman heallh Park wsers - Ghild [VOCs and SVOCa 0 c [A& above. Rs above.
Fiuman heallh: Workers - Surface [VOGs and SVOCs 0 C [ above. A= above far park users.
Fiuman heallh; Residents. VGCs and SVOCs 0 C [Ax abave. s above far park users.
(Resthetics VGGs and SVOCs 0 & (A% above. Objeciionable oduurs in the parkland 0o not Bppear 1o ba & SgNITEant [550e, However
[Pydrocarben adours and staining hava baen noted in sevaral soil and groundwater borehole
ocations.

[TABDVR [Historical activiies > Ecosystems; NaturaiModfied/Highly Modified T o [Nocoriroks - plants grow Urough he site, in [Some geses may K of harm plants bul ars generally nol bioaccumutive - The oiher
Contaminated soil -> Volatile many arens establishad on capping rather | hicaccumulative chemicals tend 1o solid liquid such as PAHs, PCBs, pesticides.
emission -> Sail gas = than directly on wastaicontaminated sail.

Diffusion into plant root
zones.
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GHD SCREENING RISK ASSESSMENT
IExpoaure path|Exposure path Beneficial use Limiting contaminant Severity Likelihood TRisk |Controls E_omment UNCERTAINTY
description

Food production 1 B Tow [Edible vegetables are nol being pronclively |Soma gasas may Kl or Rarm pianis il ar gencrmlly not bonccumuialive — The oler
[orown at the site, ie. bush tucker trail and PAHs, PCBs, pesticides.
it rees. Golder identified that some part
of plants that grow at the sita could be eaten
but that i s unlikely this would occur.

TABE Historical activilies -> |Buidings and structures pH. sulphates g o No explicit controls, Towever new buidings |Review of Contaminalion Status, Soulhport Nursing Home (July 2008) have ndicated @ e available injormialon relates mostly to the Soullport Site and, while 115
Contaminated soil => Direct [would need to be approved by CoPP, and | patential for site salls to impact upon buildings and structures buill on the site, le. soll data  |probably indicative of the situation elsewhero, there is some uncertainty in this,
contact [CoPP s liksly to consider the requirements. [coliected during the various assessments reparted pH range betwoen 2. 705 p i, I boih

for building design (g low pH iphate: [the fil and Golder I the issue, and
impact on buildings and structures). hat the site con bo considered suitable for the proposed uses (baing rmdmmfhoghdon!l!y
residential andfor open space uses).
The Australian Standard for Piling Design and Installation (AS 2159-1995) indicates. thal for
concrete piles the site soil pH would ba considered very severs 1o non-aggressive. Golder
ndvised that soil condition on the site can be variable and caution should be taken when
designing naw buildings and structures.
Sulphate was of less significance, and Golder found that two samples oul of 38 analysed wore
nbove tha adopted criterion and therefore the risk of impacts to buildings and structures
representad by the sulphate in soils was considared lo be low. It is noted that Golder used the
NEPM EIL for suiphata of 2000 mgikg to asaess impact 1o this beneficial use; this is conservatiy

TABEH Historical actvilies = [Fuman health: Park sers - Adul PArs, TPHs, Benzone, cyanide |2 i oW [CMP requires hat the separation kayer be | Soils on Gasworks Park and Soulhort are contaminated wilh gasworks waste, A number of | Thars 18 uncartainty regarding tha extent of the capping ol The site and e
|Contaminated soil -» Direct |maintained over the non-bullding areas of i found criteria adopted for the protection of |concentrations of contaminants that might occur al the surface of the site
|contact > Dermal contact the site. human health umhwnnmmlhenmml sile usage. Elevated concentrations were found

for lead and 9 such as tolal  and polycyclic
including nsistent

esworks sites, Golder Associates colleciod surface ‘samples from across the Park in 2004.

[Results wore compared to NEPME HIL rileria to assess the sevarity. The low severity mnking

is: based an the measurement of PAHs at the surface al up to 120 ppm (ses Furthar

IRecommendations for Action Letter, February 2004), which is only slightly greater than the

INEPM D threshoid value (80 mg/kg) for commercial land use

[Fuman healih: Park users - Child [FAFis, TPHs, Benzene, cyanide |2 B r" A5 abova [As above. Rs above

Fuman health. Wohers - Suriace PAHs. TPHs, Banzans, cyande |2 g (1P - Galdor recommended that workers | T ponre P pulhmy EoREdars Corarcal NG Workers ond eaidont afis ot WA
[or peaple who spend more than two days a_|ihis category. Elevaled for lead and
[waak at the site be briefed by the Health Mlh ites, such.

Safety Coordinator regarding site issues, thefand polycyclic aromatic hydrocarbons, inciuding benzo(a)pyrene. Golder Associates collected

Inaed to minimise exposure 1o soil at the site. surlaw samples from across tha Park in 2004. Results were compared to NEPM E HIL criteria

and the need to hygiene The low severity ranking is based on concentrations of PAHs at the

practices following contact with the suﬂw ot up to 120 ppm (rafer to commsent above for significance).

surrounding sois.

[Fluman heallh: Workers - Subsuriace PAHs, TPHa, Benzena, cyande |4 B [CHP - Al ninsive mainteniance works —Eievaled cancarirations ware found for oad and SO Grganic conpounds cormisiont wih [ Thers 1@ unoemlnlv Tegading the extent of the capping at the site and ha
»30cm task specific ¥ from gas . such as lolal ind polycyclic that might oceur al
samination maragement aromatic including Severlty is based maasured results

jconsultation with a CoPP Health and Safety |for sils from surface to maximum investigation depth. Results wera compared to NEPM F HIL

(Coordinator. Canmdemmlobe-m\udm criteria to assess the severity. Severity is based on the maximum measured benzene
duat ata depth of 2.3- 2.4 m. Howevar, thare ara reports of tar and tanry odour (2g

odorous soils are encountered, hygiene  (Report 7). and this suggasts that the investigations to date have not idenified the highest

practices. h after

working at the site.

Human health: Residants PAHS g g ow Souihport IOMP s pecified Gortiol w.r1._|Soils on Gasworks Park and Southport ira contaminated 1o Various degroos il gasworks [ There s UGRITATHY roGAing ha axiert of e CappIng o the llo and the
nocess o fillnatural soils underlying the  |waste. A number of contaminant concantrations were found to excasd that might occur at 1he surface of the site
weparation layers, and that capping be adopted for the ! and the envi for a site used for the current
maintained over non-building areas of the  |purpoacs, The elevated concentrations ware generally found for lead and some organic

ite. compounds consistent with matarial originating from gasworks siles, such as total recoverable
and polycyclic i Severily is
based on the measured concentrations of PAHs and B(a )P in surface soils,

TABET [Historical activibes - [Fiman health. Park users - Adul PAHS, TPHs, Benzens, cyande |3 0 [ICMP requires that the separation layer ba | Sails on Gasworka Park and Soulhport re contaminaled 1o vanous dograss wih gasworks | There i uncertamty regarding the extent of the capping al 1ha aite and Tha
Contaminaied soil -> Direct rintained over the non-building areas of  [wasta. A number of contamsinant concentrations were found ta exceed the critaria ganerally  [concentratiens of contaminants that might occur at the surace of the sita.
contact -> Ingastion the site. |adopted for the protection of human health and the environment for a site used for the current

purposes. The elevated concentations were generally found for lead and some organic

carpoursts consistent with material originating from gasworks sies, such as total recaverable

Ihydrocarbons and polycyclic aromatic

piovided by Golder commences at a dapih of 0.5 m below surface. Resulls wore compared o

INEPM F HIL criteria to assess the severity. Sewarity is based on the mensured benzene

concentration at  depth of 2.3 -2.4 m.
Fuman health: Park users - Chid A, TPHs, Benzene, cyanide |1 A5 above. A& above. [R5 above.
Fuman health: Workers - Suriacs AHs, TPHs, Bonzene, cyanie |4 [ ICMP - Golder recommanded mmm.en This exposire palivay considers commarcial BUIIING wWorkers and reaident alisls olc wiin |As above.

FLOWCHART 1

or peaple who sp
wook ot the sita be briefed by the Hmm..m
Salety Coordinator regarnding site issues, thel
need to mininise exposure to soil at the sita

nd the need to adopt standard hygiene
practices following contact with the
[surrounding soils

Analytical data provided by Goldar commancas st depth of 0.5 m below
surface. Results were compared to NEPM F HIL criteria 1o assess the severity, Severity is
based on a banzene concentration at a depth of 2.3-2.4 m,
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GHD SCREENING RISK ASSESSMENT

Exposure path path use Limiting contaminant Severity Likelihood Comment UNCERTAINTY

no. description

[Human health: Workers - Subsurtace PAE, TPHs, Bonzens, cyanis |4 B IOMP - All Inirsive maintenance works  |Sevarity 15 based on 5015 rom SUMaCa 10 MAXimUM NvesgalGns depth. FResuls were There 1 uncerainty regaiing 1he exient of The Gapping ol tha e and ha

~30cm bgl) must prapara a task specific  [compared to NEPM F HIL criteria to assess the severity. Severly is based on of hat might ocour at shallow depths on the site.
contamination management plan in banzens concentration at a depth of 2.3- 2.4 m. Howevar, there are reports of tar and tarry
itation with a CoPP Health and Safety |odour (ag Raport 7), and hat o date have
jimtor. C: fons to highest
dust management, what to do is coloured o
odoraus soils are encountered, hygiene
[practices such as washing hands ofter
working at the site.

Fuman hea idanis A T g oullport ICMP puls conirols over acoess | Soils on Gasworks Park and SOUhpor are contaninated (o VAroUs degreas wilh gasworks | Thare s UnNcenaily regaring 1he extent of the capping al 1o S5 and 1o
o filnatural sos undarlying the separation [wasta. A numbar of contaminant concentrations were found to excoed that might oocur at ihe surface of the site.
inyers. adopted for the p and the anvi for asita used for the current

purposes. The elovated concentrations were ganerally found for lead and some organic
originating ites, such as total
hydracarbons and polycyclic aromatic hydrocarbons. including benzo(ajpyrene. Severty is
based on the measured concentrations of BaP in soils less than 0.4m below surface level, Onal
of four samples between surface and 0.4 m recorded a B(a) concentration excaeding NEPM D)
HIL criteria. However, it should be noted that tha highest sevarity recorded on tha sita is 4,
based on the B{a)P concantration at a dapth of 0.5 - 0.6 m. Howaver, thera is uncertainty as to
[whether the highest concentrations have baen identified.

TRBES FrstonGal activilies - [Resthetics Surface wasio z o Asstialic msues partially addressed by site [Repori 7 — Al the site NIl malerial varies from 0.5 m and 3.2 m i thickness. Mear tha surface, |A basis for (ha coniols in Tha ICAMPS was generally thal Actiilies undertaken at
(Contaminated sod -> Direct management actions. The site ICMPs fil material has been reporied as generally comprised of biack sands with fragments of coke, |the site by sita occupiars and the genaral public are not considered to pase &
contact -> Surface specify that most areas of the site outside of |bricks and glass. In addition, the fill has also been reportad to include tar and larga sactions of [significant human health risk in the shart term due 10 the infrequent exposurs to
contamination/ waste the buildings are covered by a separation |sieel and oiher metallic wasta. A strong tamy adour has bean associated with the fill material at |the soil. However, there is some uncertainty regarding the extant of tha capping

i |..,.. Ihulmmn!au!'p-vsd areas including [the locations reporting tar. Hydrocarbon odours and staining hava been identified within the fill |at the site.
hs, grassed arcas with a dense  |and natural matarial on the site.
mn-, oowund landscaped gardens with
dehip cover.

TABFK Historical nciities - Naturalmodifiedighly moalhied PAHs, molals z B [Na cantrols - piants grow i ugh the S, 1n | The major contaminants in sol have boen found to be PAHS, including benzo(alpyrene) and | The effect of (he contamination on plants s not baen wel characiersed.
Contaminated soil = Root mary arons established on capping rather [ TPHs. (>C9). The PAHS are considered to have potential 1o ba in two forms in sois on the sie
rones -> Plants/Produce than directly on wastelcantaminated sail. |~ a iquid form (e.q., lars, lquors in and near tanks and pits) and in solid fom {e.g., ash, ook,

|coal in and near happers and bunkers). The potantial for the VOCs and SVOCs to impact on
the terrestrial ecosystems (eg plants has not been well characierised In the assessmant reports.
Metals have been NEPM ElLs, and other such as low pH and
impact the i i In practica, park
been able (o that will grow in the soils at the site, and
contaminant concentrations in surface soils da not appear ta ba a limiting consideration.

Fuman hoallh: Park users - Adull FAHs, metaks. 1 Noglgibie The bush tucker trail is understood to have | To derive an overall risk ranking for contaminant uplake and patential consumptian, Golder The contamination i soil and fill has nol been wall charactersed, and the
e remoued from the sit. Not sure about |idanifisd ste plants, and azsassed the axpactad roat apth the edible portion ofthe lant, tha.|potariial for uptake by plant o not wel charactersed: pradiction of piak (s
the fruit trees. likelihood of and i of the P, The risks. highly uncertain. Analysis of plant material would provide a more direct measure

associated with consumption of ather edible vegetation an Gasworks Park wera expected |of plant uptake.
ranked as negligible 1o il - as uplake was expected to be low and consumption of vegetation
expected to ba infrequent.
Human health. Park users - Child [PAHs, metals 1 B [Nogigible The bush tucker trail is understood o have [As above for adul park users.
[been removed from the site, Not sure about
lthe frut trees.

[Fluman healih: Workars - Surace FAHS, metals T 0 Ty The bush fucker il 15 undersiood 1o have |As above for park users, Bul conakerg Thal frequency at The park is xpeciad 1o be Tess han
lbeen removed from the site. Not sure about [park users,
the fruit trees.

Human health: Warkers - Subsurface FAHS, metak 1 g Neglgible Cdibla vegetables are nof being proactivaly |As above for park users, bul considering thal irequency at the park i expocied 1o ba 1658 han
grown at the site, ie. bush tucker il and  |park isers.
it traes. Golder deniified that same part
[of plants that grow at the site couid be eaten
\(see Report 5) but that it is unlikely this
woild oecur,

Human heshf: Residents [PAHS, metals 1 B |Fegiigitie [The bush fucker trail i3 undersioad 1o have |As abova for &dLll park Usars.

[been remaved from the site. Not sure about

the fruit trees.

Food production [FAHs, metals B B Tow The major coniaminants 11 5ol Tiave been 1ound 1o be PAFS, InGiiding benzo(alpyrene) and | The signilicance of 1o coniamination Wi 1aspact 1o pIAnT Uptake and aTioats on

TPHs (>C8). The PAHs have polential to be in two farms in soils an the site — a liguid form  [plants and plant growth is uncertain and not wall charactarise
(2.9, tars, liquors in and near tanks and pits) and in solid form (e g., ash, coke, coal in and near|
happers and bunkers). PAHS in solid form are expectad 1o have a lower potential for uplake by
[plant roats. PAHs in liquid form are expected 1o have a higher polential for uplaka by plant
100ts, and effect on plant growth. Metals have been found above NEPM ElLs, and alsa could
give rise 1o plant uptake and effects on plant growth, Because af the controls on the use of
plants for food, of this beneficial
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Exposure path Beneficial usa Limiting contaminant Severity Likelihood Risk Controls Comment UNCERTAINTY
nt: On-nita bansficial uses
2ABCEG Histarical activitios -» Potable waler - Desirable/accaptablo TDS. arsanic, manganesa, 4 A ow xtractive uses of aro not i on sita axcaad the polabla wator guidolng
[Contaminatad soil -» ammonia and cyanide nickel nddressed in the ICMPs, but unlikoly to concentrations for As, Ni, hn, NH3 (health and aesthetics), SO4 (health and aestholics) . NH3
Leaching! infiltration/ sxcesd tha drinking wator critoria. ocour given CoPP managementicontrol aver [espacially is arders of magnituda abova the potable use assthalic guideline concentrations, In
Percolation -> Shallow activitios at the sile additon, the salinity has baen elevated in the aquifer above Segment A background lavels in 5
aroundwater -> Extraction boras within the sits boundaries. Potable use on sits is unlikely o be malised because of the
CoPP controls, the reticulatod water supply lo the area and expectad on-going use of tha park
35 public space
[Agricultura, parks & gardens TDS, boron, asenic, manganas |4 g "|CoPP conirols on use. Usa of groundwalar |Cancaniralians. of arseniz and boron exceed the adopiad imgation crilerion in GW2 and GWa.
for imigation onsite is unikoly. The source of arsenic may be associated wilh the naturally occurring arsenic in the Brighton
mobilised by low pk an tha site. Itis passible hat the boron concentration
is associated with background concentrations. Tha sainity of the groundwaler an parts of the
sita has been slavatad by contamination and this will have altered the potential for use of the
lgroundwater for irrigation. Even in parts af the sita in which the groundwaler has salinity less
than 1500mgiL, contaminants (og boron and CN) are presant that could affect the use of the
lgroundwater for imigation. A medium lavel risk has baen assigned based on the low kkelihood af
axiractive use of groundwater at the sito (that is, ifigation is unlialy (&), but not imprabable
()
O A (CoPP conlioks on use. Use of groundwalar [Molybdanum In moniloring well GWA (0.012 mgiL) and As in MW3 marginally oxceads the
or slock watering onsite is improbable. adoptad stock wataring guideline (0.01 mgiL for Mo},
[soa 2 B oW CoPF controls on use. Uso of groundwaler | Groundwalar unlikaly 1o ba sultable for indusiial uses Wilhou! some Toatmont prior 10 use
for industrial purposes onsile is improbable.
[Frimary contact racreation N3, As. B, Mn. O B Cow CoPF confrols on use. As abova for palable parts of lha sl axcesd M gudains
wator uso. concentrations for primary contact recraation for NH3 by saveral arders of magnituds as well as
baing slighty above guideline concentrations for As, CN, boron and manganese.
2ABCEH Historical activities -> Buildings & stuctures low pH, sulphates. 2 B Low Gioundwaler is currenlly below the likely  |Raeview of Contaminalion Status, Southport Nursing Homa rapart (July 2006) - Sulphate Tharo is uncertainty as lo whether the sewers might be repaired in the future, and
Contaminatod soil = dopih of most structures at the site. concentrations in groundwatar at the sila wera racorded between 220 mg/L and 2,400 mg/L: pH  [in which casa the groundwalsr might risa and affact high rise apartments with
Loaching/ Infiltration/ betwoen 6.2 and 8.1 pH units. The soil assessmant indicated that pH conditians. (and to 3 lesser |potentially deop foundations and basaments
Parcolation -> Shallow oxtont sulphata conditions) may impact upon the beneficial use of tha land for buildings and
groundwater > Direct cantact structures. The groundwater cancenirations indicatad impact from sulphata but less of an impact
from the low pH sails. Tho Australian Standard for Piling Design and Installation (AS2150-1995)
[considers buried concrats, and groundwalar at the sits can bo classifiod as baing batwean mild
lan current indicating that tha condition at the site is
[nat likely 1o presant an unaccaptable risk o the benaficial use of buildings and structures.
[zABCE Histoncal activitios -> r infonance of ecosystams NH3, As 5 [No surfaco walar | Negligibla Mo surlace walar body onsie. (G The sile, the concentration of NH3 and GN oxcead the ecosystem crileria by sevaral ordars of
Contaminated sil > bady onsite magnitude. As and Mn ara also slevated above what coukd be background cancentrations.
Lsaching! Infilration/ Thare is no surfaca water body on sile lo which groundwalor would discharge.
Percolation -> Shallaw
groundwalter -> Discharge
FABDFJ Histarical activitias -> Potablo walar TOS. arsenic, manganese, NF3 (4 A ow Cxliactive uses of groundwalar are not It7s nol expacted that dissolved phase groundwater contamination at the sita will migrate Thara are no data on the groundwalor condilians bonealh e Brghon Group
[Contaminatad soil -> and cyanide nickel excoad the addressed in the ICMPs, bul uniikely to vertically downward io desper aquitars. (unloss via DNAPL - covered later in Flowshart 7). aquiter
Laaching/ Infiltration/ drinking water criteria. occur givan CoPP managemanticontrol over
Percolation -> Deep activities at the site.
lgroundwater > Extraction
[Agricullure, parks & gardens. TDS, boron, arsenic, manganese [4 B As above. |As abave. A medium level risk has been assigned on the basis of the possibilily of extraciiva usa|
of groundwalar at the sita (that is, irigation is unlikely ("'B), but not improbable (A'))
Stock animals. o A [As above. A low loval risk has baan assigned an tha basis af the passibiity of the oxtraclv Use
of groundwatar at the site (that is, this use is improbabla ('A'))
Industial use Z A Cow As abave, A5 above. Use is improbabla.
Primary contact recreation o A Low (A& above s abova. Use is imprababla,
2ABDFK Historical activities -> Buildings & structures 2 B Low Groundwalar is currently below the likely [As above.
(Contaminated scil -> dupth of most sinucturas at the sito.
Leaching/ Infiltration/
[Parcolation > Dasp
groundwatar - Direct cantactl
[ZABDFL (Histoncal actvities -> Maintanance of ecasystams 5 No surface waiar  [Neghaibie Mo surlace walar body oneils (As abova.
Contaminated scil -> bady onsita
Leaching/ Infillration/
Parcolation -> Daep
groundwaler -> Discharge
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Exposure path |[Exposure path Beneficial use Limiting contaminant Severity Likelihood Risk Controls Comment UNCERTAINTY
no. description
lowehart 3 E, tor
[SABCEGKP Historical activities -> [Potable walsr supply: Dosirablo/Accoptabla DS, NH3 g B me Sowors Intercept and |G olfsite excaad tha polabla walar guidaling Tho oxtent of elovatod cancentralions in offsila areas 15 an area of uncortainty.
Contaminated soil > rostict flow under most residential araas | cancanirations for NH3 (a0stholics), As, Ni, Mn, S04 (health and aesthetics) . NH3 espacialy is |Furthar, It Is uncartain whether groundwalar s being used by rasidants in th
Leaching/ Infiltration/ surrounding the sile, although not in all lorders of magni ma  potabla usa 2 ions, particularty in the |vicinity of the site.
Porcolation <> Shallow arsas. Tha likely low yield of the Brightan  {walls i d boundary of the sita, A pluma
lgroundwater > Transfor > (Group aquifer could be a rastiction on the ~|axtnding beneath th rasldanha\ arsa beyond Richardson Streat contains groundwater with
Offsito shallow groundwater - abatraction of groundwater for extractive [elevated salinity above Segment A background lavals (lo Segmant C}, accampaniad by
= Extraction usas. Groundwaler abstraction for potable  [increasas in SO4, BTEX, CN and NH3. There are no known groundwater extraction wells in the
water usa is uniikely 1o be realised due to  [vicinity of tha site, and tha area would not appar ta be within any declared Groundwater Quality
availability of reticulatod wator Rastriclad Use Zone. |t would be possibla for use lo be controlled by the bore licansing Authority
(Southern Rural Waler) if advised by EPA,
Agricultura, parks & gardens TDS 4 Ic As above, noting that groundwaler usa for  [The elevaled salinity in the area bounded by Richardson, Graig and Bridport Straats of up to As above.
irrigation is considared passible. [3600mg/L in GW27 s above desirable concentrations for watering of gardens, and is the limiling
[contaminant. Boron and manganesa are elevated and can axcesd guideline lavels for imgation
uso. Thero is potantial for the groundwater in the residential area adjacent to the site to be usad
for imgation.
Stock walaiing NH3, CN. 0 A Low Groundwater use for slock walaring (Contaminant concantrations in immadiate affsita wells appoar to be wilin of only sighlly above |As above
considared improbabla the guideline concentrations for stock walering, except for ammonia. Stock watoring is unfikely
o bo a realisad banalicial use in tha urban araa, and the contamination s theraforo considorod
to raprasent a lw risk with respect to this benaficial use.
Industial water usa DS, NH3 2 B Noghgible Groundwater uso for mdustial walor usa is | The alevatad NH3 and TDS could i the use of tho groundwaler for industrial usa. I1is ol |As abova.
considared uniikely. expactad that shallow groundwater on tho sito is likely to be used for industrial purposes
because of the ready availabilly of reliabla mains supply.
[Primary contact recraation (e.g. bahing, swimming) |NFG [ © Giounawatar use for Mg swmming pools Tha guidai Tor primary A abov
s considered possible. cantact recreation for NH3 by several oiders of magnitude in the NE comer around Richardson
St as well as elovatod As, CN. boron and Itis possibla that could bo
used by rasidents for make up for swinming pools.
3ABCEGKQ Historical activibies -= Buildings & struciures | EEI 1 & Nogligible Gioundwaler is curently balow the likely The elavaled salinity and the SO4 & not considarad to b high enough to be of concern for desp rnam s ur.;snamw ‘s lo whethar tha sawers might ba repaired in tha fulure, and
Contaminated soil = daplh of most structures at the site. foundations and basements and the range of pH suggests that the walers are nan agg! in might riso and affoct high rse apartmonts with
Lwcmnw‘ Infiltration/ I n
tian - Shallow
gmumrur - Transfor -
Offsita shallow groundwater -
> Direct contact
[AABCEGKR _ |Histoncal acimities -> Maintenanca of ecosyslams NH3 g B [Cow Them are no nearby surface waters into_|11is highly uniikely thal confamination would discharga al concentralions greater han 6oosys om
Contaminated soil > [which the groundwatar will discharge. The  [protection citerla at such a distance from the site.
Leaching/ Infiltration/ Bay Is approximaloly 1 km distant from the
Parcolation > Shallow sita.
groundwaler > Transfer ->
[SABDFHLP Histarical activities -> Fotable waler supply: Desirable/ Accapiable TOS, NH3 T B [Deop sewers intorcept groundwater and |1t s not expected that dissolved phasa groundwalsr contamination af the sila will mgrate Thera aro no direct data aboul he desper aquiler vealar quality I 1he vicnity the:
Cantaminated soil -> restrict flow under most rasidential areas. vartically downward to deeper aquifers, unless via DNAPL migration (coverad in later Flowchart [site. Uncertain usa of deap groundwater by residonts in the area.
Laaching/ Infiltration/ sumounding the site, although not in al 8). Migration uld includa similar idantified n tha shallow
Percalation > Deep areas. Tha likely low yiold of tha Brighton  |aquifar, and in the absence of deeper groundwator data the sama severily as shallow
lroundwater = Transfor - Group aquifer could bo a restiction on the  [groundwater has been assumed.
[Offsite deep groundwater -> abstraction of groundwatar for extractive
Extraction usas. Groundwater abstraction for potable
waler uso is unlikely to be realised dus to
availability of raticulated watar.
[Agriculiure, parks & gardans TS o I (A5 abave, noling that Use for | As above. (As abova,
inigation is cansiderad possibi.
Stock walering INF, CN, 4 A Nogligible Groundwalar use far siock walering is As above. As abova.
|considored improbable
Indusiial waler use TDS, NH3 z B Nagigible Groundwatar use for indus liial walar Use 16 [As above. A& above.
cansidered uniikely.
[Primary confact recrealion (a.g. balhing, swimming) [NH3 O c Gioundwaler use for illing swimming pools |As above. A above.
is considerad possibla.
[FREDFHLG Historical activities -> Buildings & structuras. S04, pH 1 B gligibia Groundwaler is currantly below the lkaely  [Deep groundwater will not come inlo contact with buildings and structures. ofhar than the deep | Thers Is uncertainly as 1o whelher the sewers might be repaired in tha future, and
Contaminated soil -> [dapth of most structures at the site, sowors. It is not expacted that groundwater cantamination will migrate and affect the deeper  [in which casa the groundwaler might rise and alfect high risa apartments with
Leaching/ Infltration/ aquifers. Tho low pH if it wers to migrate to depth could affoct congrala struclures. potentially deap foundations and basements, There is imwrisxrny about tha long
|Percatation -> Daep torm sffect af the on the th
groundwaler -> Transfar ->
[SABDFHLR Historical activitios -> Maintenance of scosystams NH3 g A Cow Thers ara no nearby surfaco walers o | There are na nearby suriace walars Into which (ha groundwalar vl discharga. Tha Bay 1s
Contaminated soil > which the The 1 km distant fram tha site and it is highly unkkely that contamination would
Lsaching/ Infillration/ Bay is approximatoly 1 km distant from the | discharge at concantrations greater than ecasystem prolaction criteria at such a distance from
Porcalation -> Deep sita, tha site.
lgroundwater == Transfar -
(Offsite doop groundwater >
|Dicharge -> Offsite water
hodies
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Exposure path [Exposure path Beneficial use Limiting contaminant Likelihood TRisk Controls Comment UNCERTAINTY
no. description
lowchart 4 , Groun: al ce nt: ite uses (far
AABCEHKN Historical activities = Fotable water supply: Desirablal ACCoplablo NH3, 10 A Tow N controls on groundwaler use mgionally. | Contamination will allanuals with distance and 1 ia highly unfikely Thal contaminants could The aciual uss of groundwaiar regionally is Uncariain. The ofisiic xtant of
Contaminated soil == migrate at concentrations of concem far from tha site. groundwaler contamination is not fully delineatad,
Loaching/ Infiltration/
Parcolation > Shallow
- Transfar ->  parks & gardons TOS, boron Ic Low As above. [As above. As abave.
Offsita shallow groundwaler -
>Extractionidirect contact
Stock waleiing A [Noghaibia A5 abova s above. A5 above.
Industrial wator usa TOS B Noghgible As abovo. [As above. [As abova
[Frimary contact racreation (e.q. bathing, swimming) |NH3 B Low As above. (As abave. (As abova.
[Buidings and stuclares pH. sulphates g Neaigbie Groundwater that is impacted from the sita Is| Groundwalar unilkely to make cantact with building foobngs. As abova
sxpactad to bo bolow the likely depth of
nos! structures.
[TABCEHKOS Historical activibes - WoV Schedule F6 “General” Segment of Port Phillp N3 B Tow Doep sowers intarcept groundwator, The groundwaisr plume from the site in the diecban of Port Philip Bay moslly appears (o ba | Thare is no information regarding 1ha rala of attanuation of 1ho contaminants by
Contaminatod soil = Bay: Mainlanancs of aqualic ecosystems with some aithough not in all aroas. contained by tha sewers along Bridport, Graham and Pickles Streols. Tho concantration of NH3 |degradation, retardation or disparsion of the pluma, It is uncartain as to the exlent
Leaching/ Infiltration/ i ially natural with |axceeds the ecosystem criteria by several arders of magnitude, and GN, As, Mn and passibly Sa [lo which sail contamination, such as gasworks wastos, is present that could give
Parcolation - Shallow some modifications |are also elavatad above what could ba background concentrations by atleast ton timas. The  iise lo Tha flow rate suggestad by
- Transfer - [closest surface water recaptor for groundwalar from the sile is Port Phillip Bay approx km south | Golder is very low (0.01 - 0.002miyr) and appaars 1o be based on very low
Ofisito shallow - of the sila. In tha evant that sewers ara repaired In futtire, provonting g lovel control |hyd f the the sawer (4 x 100 m/sac. ie 3.5 x 10)
> offsite discharge - Offsite [WoV Schedule F6 "General” Sagment of Port Phillip  [NH3 B Low Doop sewars inlarcept groundwater, by the sewars surounding the site, a conservativa estimate of the velocily of flow fowards tha |4 miday). Tha Brighton Group cauld have higher hydraulic conductivity than thi
water body |Le. Port Phillip |Bay: Maintenance of aquatic acosysiems with some although not in all areas. [Bay could ba around 0.4 - 4 miyr (basad on groundwater lovel of 1m AHD at the site and for the [in which case thae estimated offsite migration rates may be higher (0.4 -4 miyr). In
Bay modification - Highly modified ecosystems with some range of hydraulic canductivity for the Brightan Group of 0.1 -1 miday). although tha extentof  [tha Richardson St area, there is almady offsite contaminant migration of 70m or
habitat values migration will ralate to localised soil conditions (and hydraulic conductivity). It can be expected | more - which impbes al least 0,5miyr, This anomaly should ba clarified
that at this flow velocity the extent of atlenuation will be very high and contaminants will not
Wol Schedule F6 "Gonaral’ Sagment of Port Philip |NH3 B Mol Doep sewers intarcep! groundvaler, reach the Bay at concantrations of cancom.
Bay: Water basad racreation - Primary contact although not in all areas
WoV Schedulo F6 “General” Segment of Port Phillip [NH3. g g Doep sewers intarcept groundwalar.
Bay: Water based recraation - Secondary contact aithough not in all areas.
[WoV/ Schedule F& "General" Segment of Port Philip |PAHS B Noghgible Daap sewers intarcapt groundwatar,
Bay: ion of molluscs for b - aithough not in all areas.
|Aesthelics enjoyment
[WaV Schedulo 6 “Genaral Segment of Part Philip |PAHS B Noghgible Dasp sewers miercapt groundwator,
Bay: i molluscs for h - although not in all areas.
[Normal populations
[WaV Schedule 76 “Genaral” Segment of Fart Philip |PAHS. i Noghgible Deep sewers Intercopt groundwater,
Bay: Production of molkiscs for human consumplion - although not in all areas.
Aquacultur
WoV Schedule F6 “General” Segment of Port Philip |PAHSs. B [Negiigibie Deep sewars intercept groundwaler,
Bay: Commarcial and rocreation use of edibls fish althaugh nat in all areas.
and crustacea
[WoV/ Schadule F6 “General Segment of Port Phillp B Noghgibie Doep sewars intercept groundwater,
Bay: Navigation & shipping although ot in all areas.
WoVl Schedule F6 “Genaral Segmant of Port Philip |TDS B Noghgibia Daap sawars intorcepl groundwaler,
Bay: Industrial wator use although not in all areas.
Hisiorical activiies - Effluant discharge from the teatmant plantis 1o Port [NH3, T0S, Mn, E [Cow Deep sewers intercapt Tha inant load into the has beon estimalad by Golder 1o ba vary low, and the | The basis for tha modelling and load to the sewar is uncertain and furthar
Contaminated sil > Phillip Bay under EPA waste discharge licance. alihough nat in all areas. inflow 1o the sewers from tha site is estimatad to be around 0.001% of the typical daily flow rate baing sought from Golder.
Leaching/ Infiltration/ in the sawer in this area. The averall contaminant lead contributed 1o the sewer from the
Parcalation -> Shallow |Gasworks sita which could affact the troatment systam is expactad to be law ta negligible.
aroundwaler -> Transfar -
Offsite shallow groundwater -
> sawer > discharga ->
Offsite waler body ia.
|Western Treatment Plant
4ABCFIMQ Hislarical activities -> Potable walar supply: Desirablef Accaptable TDS, NH3 A Low No conlrols on groundwaler use mgionaly. [Itis nol expactad that groundwaler contamination al the sile will rmigrale vertically downward fo
[Contaminated s deaper aquilars nor likely to be extracted. Migration downwards would include similar There are no data in deaper in the
Leaching! Infiltration/ contaminants to thosa identiied in the shallow aquifer. 1t is unlikely that groundwater will be used|vicinity the site
|[Percolation ->Dasp far potabie purposes bacausa of the availability of reticulated supplies.
lgroundwater -> Transfor =
Deep groundwater -> T
Extrnctonidirect contact |/ 9"CUNUre. parke & gardons DS c Tow No controls on groundwaler Use regionally. | As above, A abova
Stock walaring NH3, CN B Noghgibio o conlrols on groundwater use regionally. |As above. As abova
[ndustrial water use DS, N3 B — |Neaigibie WG controls on groundwater use ragionally. |As above. s abova
Frimary contact recrealion (e.g. bathing, swimming) _|NFH3, CN B Tow NG conlrols on groundwaler use regionally. |As above. As above.
Bulldings and siructues S04, pH B Noglgibia Groundwalar thal is impactad from the sita is| As above. As above.

expecied lo ba below the likely dapth of
most structures,
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Exposure path |Exposura path Beneficial use Limiting contaminant Severity |Likelihood R |Controls. Comment UNCERTAINTY
no. description
[4ABCFIMRU Histarical activities -> [Wol/ Schedule F& "General Segment of Port Phillp [NIT3 3 B Cow Doep sewers inlarcept groundwater, Migration downwards would include similar contaminants to thasa identfied in the shallow
[Contaminatad soil -> Bay: Maintanance of aquatic ecasystems with some althaugh not in all areas. laquifor. Contamination will attonuate with distance and it is highly unlikely that contaminants
Laaching! Infiltration/ tural with could migrala at concantrations of concam to Port Phillip Bay.
Porcolation - Deep some madifications
groundwater - Transfor -
Offsite desp groundwater -
offsita discharge -> Offsite
watar body |.6. Port Phillip
Bay
Wol Schedule F6 ‘Gonoral” Segment of Port Phillp [NH3 3 B Cow As abova s above.
Bay: Maintenanca of aquatic acosystems. with some
modification - Highly modified ecosystems with some
habitat values
WoV Schedule F6 "General” Segment of Port Phillp [NH3. 1 g Noghibia As abova (As above.
Bay: Water basad recreation - Primary contact
[WoV Schedule F& "General” Segment of Part Philip 1 B Noghgible As above. A5 abovo.
Bay: Water based recraation - Secondary contact
WV Schedule 6 “Genaral' Segment of Port Philip |PAH= 0 0 Nogbgibie As above. [As abave.
Bay: 9 1 .
Aosthatics anjoymant
[WoV' Schedule F6 “General” Segment of Port Philip [PAHS. 1 B Nogiabie R above. s above.
Bay: Production of molluscs for human consumption -
Normal populations.
[WoV/ Schadule F6 “General” Segment of Port Phillp [PAHS T B Foghgbia s above [As abova
Bay: Production of malluscs for human consumption -
Aquaculture
WoV Schadule F6 “General” Segment of Port Philip |PAHS 1 B Noghaibie s above [As above.
Bay: Comimercial and recieation use of adibla fish
and crustacea
[WoV Schedule F& "Genaral Segment of Part Philip 1 B Noghgibie A& above. As above.
Bay: Navigation & shipping
[WaV Schedule F& “General Segment of Port Philip |TDS i B Noghgible s above. [As above.
[Bay: Industrial watar use
[4ABDGIU Historical activitias -> VoVl Scheduls 6 “Genaral’ Segment of Forl Philip |Sedimantturbidity 1 0 Noghgibio The sito is capped, allhough the inlegrity of |ILis passibls for samea contamination to ba prasent in the surfaca solls above sediment citena _|Uncerainties mclude e axtent of suriace soil contaminabion exceading sadiment
[Contaminated soil > Runoff - [Bay: Maintananca of aquaic scosyslems with soma e capping is uncertain applicable to tha Bay. It may arode under starm conditions into the stormwatar drainage system |critaria, the polential for surfaca soils ta entor stormwaler system, and the level of
> Drainaga > jion - natural with and reach the Bay. Dilution will occur with othar run off into the starmwater system, and the dilution that wil oceur prior to final dischargs into the Bay,
Discharge -> Offsite water  [some modifications potential for tha cantamination o give rise la significant areas of contaminated sediments (from
body i.6. Port Phillip Bay ihe site) is low.
Wol Schedule 6 *Goneral” Segment of Port Phillp _[Sedimentturbidity T B Nagiibie A5 above. As above.
Bay: Maintenance of aqualic acosystems with some
madification - Highly modified ecosystams with somea
habitat valios
WoV/ Schadula F6 “General Segment of Port P Sedmentiubidty 1 B [As abova. [As abova. [As abave.
Bay: Water based recreation - Primary contact
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TeL.(02) 87 800 Fa f03 2857 8111
180 Lonsdale Streal Melbouma Vie 3000

[Expesure path [Exposura path Bonoficial use Limiting Tikelih Risk Controls Comment UNCERTAINTY
no. description

[WoV Schedule F& "Genaral” Segment of Port Phillip  |Sedimantfurbidity Cl Naghgiblo As above, |As above. |As ahova,

[Bay: Walar based rocreation - Secondary contact

WoV Schedule F& "Ganeral” Segment of Port Phillip [Sedimentturbidity B (Nagligible As above. As above. As above.

Bay: Production of molluscs for human consumption -

|Aasthetics enjoyment

WoV Schadule FE "General” Segmant of Port Philip [Sadimentiurbidity B [Nogligible As abova, As above. As above

Bay: Praduction of molliscs for human consumption -

Normal populations

|WeV Schedule F& "General” Segment of Port Phillip  |Sedimentiturbidity G 'l_hﬁhplhls As above. As above. A8 abova.

Bay: Production of molluscs for human consumption -

|Aquaculture

oV Schedule FG “General” Segment of Part Phillp | Sedimenyiurbidiy 0 Nogigibo A abov. 7S above As above

[Bay: Commercial and recreation use of edible fish

land crustacea

oV Schedule F& "General” Segmant of Porl PHilip B Nogigible s above. s above. A above.

Bay: Navigation & shipping

WoV Schedule F6 “General’ Segmant of Port Phillp 0 Noghaibia s above A abova A above

Bay: Industrial waler use
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GHD SCREENING RISK ASSESSMENT camau
ol (03) 8687 BOOD Fax (138687 B111

180 Lenadaie Strost Mabioume Vic 3000

Beneficial use iling contaminant  [Severity Likelihood  |Risk Contrals Commant
uses (near to the site)
SABCFEDGIK |Historical activities -> Human healih: Goneral Publc - Adull NH3 2 C Cow Doop sowers inlarcopl groundwatar, Field Iaqt from tha nﬁula boras MW26-28 and M0 drilod In tho Richardson S1 araa wher [No 5ol gas of aif monilonng data for off sito scananos avalable.
(Contaminated soil > minimising offsite transfor o P hava boen detactad do not report significant edours at the
Loaching/infilration/ groundwater, allhough the sewors do no |watar tabla lovol Anoamy bora MW20 raported siight hydrocarbon orours at about m. but no
Shallow inteicapt flow in all areas. samplas from this bors, In MW 15 offsito in Bridport
groundwaler -> Transfar -> St on the SW camer a slight o adarate odour was delected at a dopth of 7.5 - 7.7m, just
Offsita shallow groundwator - above tha water tabla (around 8.6m). PID readings waro 0 ppi for the soil sample collected
> Volatilo emission -> Sail from this location, Groundwaler is typically below tha likely depth of most buildings in the vicinity
gas = Diffusion into tha site. However thers is prasantly polantial for volatile emissions to migrate into deep
Buildings and structures foundations and basements. In the avent of tha sawers being repairad and water lovels boing ro-
establishad to natural lovols, there s patontial for shorter pathways 1o vapour receplors, The
ammania plume thal has been identifiad offsite (NE & W) would present an adour issue rather
than a health issue.
[Human hoalth; Ganeral Public - Child N3 Z F Tow As above (As abova.
Human heall. Workars - Suiface N3 z C Cow As abave. [A= abova. A8 above.
Human heallh: Warkers - Subsurace NH3 B G Typical GHS procedures for entry into doap |As above - though noling thalt the pathway is shorter, and the concantralons of gases can be | Th aflecivanass of e Waler Auliorily noificalions/agroaments s not knawn
newars should ba proteciive of nighor, but tima duration of exposure can be less for works being carried out in renches
wower/maintenance warkers. compared with expasura occurring in buildings. Undarstood that Melbourmne Wator was informed
of the contamination that may be entering the sewer from the Site. Golder Associalos
thata similar [ with Melbouma Water bo sought with
South East Water to infor workers of tha potontial contamination status of the sewsr dus to tha
ingress of (283 Further G Picklo Straat
Sewer, West of the Former South Melboume Gasworks, Gasworks Pracinct, October 2007). Low|
rala of saspage, minmal exposurs to seepage because of the low e of dischargs, OHS and
confined space procedures in place for deep sewer entry should be protectiva of persannel
[Rosthatics NH3 2 c As above. Uniikaly that volaliles (sg ammonia) would ba al levals thal would give riso o odours within No soil gas or air monitoring dala fo off sito sconarios available.
buildings.
GABCFEDGIL Historical activilies = Fiiman hoalln: Residents N3 Z c Tow A8 above. Fioid 1ogs from the offsile bores MW26-28 and MW30 drilad in tha ichardson 51 area whera | No soil gas o air manitorng data for off silo sconanos avalabia
Contaminated soil -> tha highest impacts of groundwater have been datected do not report significant odours at the
LoachingAinfiftration/ walor table level. A naarby bore MW 20 reportad slight hydrocarbon adaurs at abaut 8m, but na
Percolation -> Shallow wera detectad in samplos from this bare. In MW16 offsita in Bridport
groundwater -> Transfor - St on the SW comer a slight to moderate odour was delected at a depth of 7.5 - 7.7m, just
Offsite shallow graundwaler - abave the walar table (around B.8m). PID readings ware 0 pprm fof tha soil sampla collected
= Volatile mission -> Soil from this location. Groundwater is typically below the likaly depth of mast buildings in the vicinity
as -> Diffusion into the sita. Howaver thare is prasently patential far volatile emissions to migrate into deap
Residential homas foundations and basemants, In the ovent of the sewars being repaired and walar levels being ra-
lastablished to natural lavels, thera is potantial for shortor pathways to vapour receplars, The
[ammonia plume has been idantified offsita (NE & W) and can be expaciged o prasent an odour
issue rather than a haalth issue.
Assihatics NH3 2 C [Low |As abova, Ammonia Trom soil gas unlikely to be delectable (as odour) insida bulldings. As abave.
SABCFEDGIM [Historical aclivites - Human hoalth: Genoral PUDIG - AduIL NF3 i B Nogigible Daap sewsrs inlarcapt groundwator, Fiald logs from tha offsile bores MW 26-26 and MW30 driled in he Richardson St arma whers NG 80l gas of air monilonng data for off 56 scanarios avalabin,
|Cantaminated soil -> minimising offsito transfer of contaminated  [tha highest impacts of groundwatar have been detected do not raport significant odaurs al Ihe
Leaching/Infiltration/ although the sewersdono  |water tabls lavel. A nearby bore MW29 reportad slight hydracarban odours at about 8m, but no
Percolation > Shallow intercept flow in all areas. wers detacted in samples from this bore, In MW 15 offsite in Bridport
froundwater -> Transfor - Stan the SW comer a slight to moderala odour was datecied at a depth of 7.5 - 7.7m, just
(Offsite shallow groundwater - abova the water tabla (around 8.8m). PID readings were 0 ppm for the soil sample collected
= Volatile smission -> Soil from this location. Groundwater is typically balow tha fikely depth of mast buidings in the vicinity
gas - Diffusion into ambient Ihe site. Howsver thera is prasantly potential for volatila emissions to migrate inlo desp
air loundations and basements. In the avant of the sewars baing rapairad and water levels baing re-|
establishad to natural lavels, thers is patantial for shorter palhways 1o vapour receplors, The
ammonia piume has bean idantified offsita (NE & W) would presant an odour issua rather than a
health issus.
Human hoalth: General PUbIic - Child (NH3 1 B ‘r.gugmn As abave. A above. A5 above.
[Aasthatics z c Tow s above (A= abova [As above.
(Histoncal activities - [Ecosystoms: NaturalModifieal Highly Modified Ammonia 1 B Noghgibia Dosp sewars INMOrCopt groundwaer, 175 highly uniikely fat soil gas associaled with ammonia and ather contamnants wil cause | No data that reilales (o soil gas mpacts on olfslle cosystemsiplants, bul his 1
Contaminated soil -> ffsite transfar of ladverse impact e plants compared fo direct contact with contamination. not considered ta be a significant area of uncertainty as risk is sxpected to be ver
Lsaching/infilration/ [groundwater, allhough the sewers do no low.
Percolation > Shallow intarcapt flow in all areas.
= Transfor ==
Offsite shallow groundwater - [Food production Ammonia 1 g | As above. As above. As abave.
= Volatila emission -> Soil
9as -> Root zones! Plants/
Produce
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GHD SORSENING RISK ASSEBGMENT, Tel. (03) 8587 BAOO Fax. :na:rauanu 1
160 Lonsd e Strast Msboune Ve 3000
Expmura path |[Exposure path Beneficial use Limiting contaminant Severity Likelihood Controls Commant
no. description
[FABCFHIO Historical activiios - Human health: Workars - Subsuriace NH3 3 C Typical OHS proceduras o entiy inlo desp |Undarsiood thal Melbouma Waler was informed of the contamination thal may ba entaring the | Tha frequency thal Worke N6ad 10 SCCOBS SGwGr 15 UMANown. Sewsrs hought 1o
Contaminated soil - sewors shauld be protective of sawr from tha Site. Golder A f that a similar to that proposed |be too narrow to allow entry. The effactiveness of the Water Autharity
Leaching/ Infiltration/ - |sewerimaintonance workers. [with Melboume Water b sought with South East Water ta inform workars of th potential notifications/agresmants is not knawn.
Parcolation -> Shallow [contamination status of the sewor dua ta th Ingrass of contaminated groundwater (see Further
proundwatar > Discharga - Groundwater Invesligation, Pickle Siroal Sewer, Wast of the Farmer South Melbourms
Sawer > Domal Gaswarks, Gasworks Pracint, Oclabor 2007). Low rate of seepage, minimal exposure to
conlactdirect contact [seepage because of the low rate of discharge, OHS and confined space pracaduras in placa for
deep sewer oniry should be prolactiva of personnel
Buikdings & structures |S0a o 1 B The concentralion of the groundwaler and the pH is gsnarally batwaan 7 and 7.6, One location |Uncertin whethar Ihe sewsraga system has been consiructad with malerials that
GW6 has pH 6 and 8.2 which al ides with sulphata of 2400 and 2000 conditions - they are known o ba
mgil. The groundwater discharga inta tha sawor is not considered to be highly cormosive, leaky, in that groundwaler is leaking into them.
Likewise the salinity at less than S000mgiL is unlikely to be corrosive 1o the sewsr infrastnctura.
[EABCFHIP Historical activitias - uman hoallh; Workers - Subsurfaca NS g C Typical OFS proceduras for eniry inla desp_[Undarstood thal Melbourna Walar was Informod of the contamination thal may be entaing he nat known.
Contaminated soil -» sewars shaukl be protactive of sewor from the Site. Golder Associates recommended that a similar agraement to thal proposed
Laaching/ Infiliratian/ sewer/mainlenanca workers. [with Melbourne Water be sought with South East Water ta inform workers of the potential
Parcolaion -> Shallow contamination status of the sewar dua to tha ingrass of contaminaled groundwaler (sea Further
|groundwatar - Discharge -> Groundwatar Investigation, Pickle Straot Sewar, West of the Farmer South Malboume
Sewer - Volatile emission Gasworks, Gasworks Precinct, Octobar 2007). Low rale of seepage, minimal axposura la
|seepage bacause of the low rate of dischargs, OHS and confinad space procedres in place for
[deap sawer entry should be protectiva of parsonnel.
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GHD SCREENING RISK ASSESSMENT g
Tl (03) 587 8000 Fax. (036857 8111
180 Lonsdale Sireel Mebourn Vie 3000
Exposure path (Exposure path Beneficial use Limiting contaminant Severity Likelihood Risk |Controls ‘Comment UNCERTAINTY
no. description
[BABCFK [Fistorical activities > NAPL [Human health: Park usars - Adull coal fars & tar oils; likely 2 Gl Controls a8 por ICMP io Potential vapour | Vapour and Edibla Vegelation Risk Assessmant (July 2004) - Gokler lasted for VOCs, SVOCs |NAPL 1s expactad 1o ba al lha Sila bul thera i uncertainly about whers, such s
on-site -> Valatile emission ->| chemicals - VOCs and SVOCs, i oxposurs within tha bulldings to ba [and GN within four onsite buildings. Four chemicals of intarnst (COs) ware identified: phenal,  [whethar NAPL is prosent in the southeas! part of the sita as well as in the vicinity
Soil gas -> Diffusion info PAHs, BTEX, phanals minimised through the continual use of air toluane and xylenas. The risk assessment of the COls dalactad in indoor alr used |of the Southport Nursing Homa in the nartheast., Uncertain about the extant 1o
buikdings & structures. conditioning systoms and adequate he Wghest concentrations of each chemical measured at any o the ndoor monioring locatlons. \which volaties may migra Ino buildings, a5 a function oflacafon and different
ventilation. Time spent in poorly vantitatad | The 2004 Golder sampling was undertakon on a Monday morning to b as it was regarding the of the ventitation
locations should be isod pending thatany inside the buildings may be at higher concantrations aflar the. systams io. could thay :hul olf?
further measuroments and bulldings wore closadiass fraquontly used over the wookend. Two park based bulklings wera
recommendations. selactad based an tha site hislory to be as close as practical to the worst patential areas for
vapours, Le. one localion was in tha bookshop in the administration area of the site (wesl of the
former coal gasification plant); and the ather in the drossing raom of tha theatre (in the
ladministration building area of the site, and east of the formar undarground purifiers), Golder
lconcludad that the gaswarks wasta on the sita did not appear to bo posing vapour risks to worka
[Human health: Park usars - Chid As above. z O A5 above. (A abova [As above.
[Ruman heallh: Workars - Surface As above. 2z B s abova. [As abova. As abave.
Aastolios (As above. 2z 0 ol expicilly addressed in the ICMP, bul _[Reports of abjectionabla odours within builings. have nat boen seen by ha auditor, howaver the | As above.
|odours expectad to bs managed by use of — |contaminants of concern at the site are known 1o ba odorous. Odours have been observed
ihe ventiiation systems. during the soil and groundwaltar invastigation, and notad on bore lags.
[GABCFL. |Historical activities -> NAPL _[Fuman health: Residents coal tars & are oils, likely 2 5] [Contials as per ICMP 1o Polantial vapaur  |As for pathway BABGFK. Four non-carcinogenic GOIs were dalected willin some of the four | Vapour sampios were collected an one oocasion and may nol ba prosontalive o]
on-site - Volatda smission - chemicals - VOCs and SVOCs, ie {oxposure vithin the buikdings o ba buikdings samplad at the site (2004). Two locations wers within the Southport site. A quaniitative| the high-and of the vapour that may ba emitied, or what may ba anitted in the
Soil gas -> Diffusion into PAHs, BTEX, phenols minimised through the continual use of air IRA basad on the highest concentrations was conducted and condluded that based on the data  [future. The 2005 vapour study represents a point in time and is not substantial
rasidential homesiSouthport conditioning systams and adequala collected thera did not appear o be a risk to workers or residants. encugh ta undarstand current risk or future risks. At the time of preparing the
vontilation. Time spent in poorly ventilated ICMP indoor vapour lesfing was about to be commenced to provide furthaer
ocations should ba minimisad panding infarmation for guidance on this issus. Tha ICMP was fa be updated should the
further meastrements and tosting indicate additional actions are raquirod - ICMPs were not updated,
recommendations. prabably bacausa Golder canchuded that risk was low.
Aesthetics [As abave. H ] INot explicitly addressed in the ICMP, bul Rspum ‘of objectionable adaurs within buildings have nol been seen by the auditor, however the |As above.
lodours expactad to be managed by usa of of concern al tha site are known 1o be adorous. Odours have been observed from
ihe vantitation systams. the soll and groundwater investigation bores.
GABCFM Historical aclivitios - Human health: Workers - Subsurtace coal fars & ars oils; likely 3 Fark ICMP - task specinG Tor _|Contami by volatie s prosent in the Risks from vapours fo Uncortain whethor the resuls from he gas sampling can be_appliad 1o assass.
[an-sita -> Volatila a = chamicals - VOCs and SVOCs, io any works > 30cm byl subsuriace workers was not includad inta the Goldar 2004 study. risk to subsuriace workers. Uncartain whethar the Park ICMP is being adoquataly
Soil gas > Diffusion inlo PAHs, BTEX, phenols 1o protect warkars.
|axcavations
[BABCFN Historical activities -> NAPL ~|Human health: Park usars - Adult coal tars & aro oils; likely 1 C Low No controls on this exposure pathway. | The outdoor air vapour risk assassment (Golder 2004) involved sampling four soil gas bores Uncertainty as lo the adequacy of rasults of invastigations in characlarising the
[an-site -> Vatatile emission - chemicals - VOCs and SVOCs, lo instaliad at various locations around th Park. Twanty COls ware identified, and not all COls volatile g limitad in scopa and conclusions
[Soil gas > Diffusion into PAHs, BTEX, phanals wera detected at all of the soil gas bore locations. Soil gas concentratians varied significantly |based on a singlo sampling evantat 4 soil gas bora locations}.
lambiant air batwenn locatians. A quantitative risk assessmont of the highest measured concentiations of the
(COls did not find unacceptable risks o child and adult recraational usars of the Park or ouldoor
maintenance workars on the Park. Thersfars, basad on the data collected for the outdaor air
vapaur risk assessmont, Golder concluded that gasworks wasla on tha site did not appear to be
[posing vapaur risks to recreational users of, or workers on, the Park. The assessment of risks lo
both child and adult racreational park users found that risks from all nencarcinogenic COIs to ba
loss than a value of 0.2, and carcinogenic risks from banzene to child and adult recreational park|
users wera found o ba less than 1x 10-5 and therafors also accaptable. In general, dilufion in
unconfined ambiant air can ba expactad lo be very high and the risk low.
Human health: Park usors - Child [As abova 1 © oW As abave. s above. As abava.
FHuman heallh: Workars - Surface [As abova. T Low (As abave, A5 above. As above:
Human heallh, Residants [As above. O c aw As abave. e above. As above.
[Aasthetics Az above. 1 (s3 Cow As abave. Objoctionable adours in tha parkiand does nol appear 1o ba a signilicant issue, howsver As above.
hydrocarbon odoirs and staining have besn notad in several soi and groundwaler borehole
locations.
GABCFO rical activilies > NAPL _|Ecosystems: NaturaUmodifed/mighly modiiod Coal tars, tar olls, PATS T D Cow [a contrals - piants grow through tha aile, in |Soma gasas may kil or harm plants bul ara gonarally nol Bloaccumulalive - The aler A8 abovo.
lon-site -> Volatiia emission > many ateas established on capping rather  [bicaccumulative chemicals tend to solid liquid such as PAHs, PGBs, pasticides.
Soi gas > Diffusion into ihan directly on wasta/contaminated soil.
plant oot zones
Food production coal tars, lar oils, PAS T D [Cow [dibla vogelables are not being proactively [Some gases may kil or harm plants but ara generally not bioaccumulative . The athr [As abovo.
grown at the sile, ia. bush tucker trall and  [bicaccumulative chemicals tend to solid liquid such as PAHs, PCBs, pesticidos.
fruil irees. Golder ideniified that soma part
of plants that grow at tha site could b aaten
(560 Report 5) but thal it is unliksly this
would occur.
GABDG |Fistorical activiies -~ NAPL _|Human haalth: Park ussrs - Adult As above. 2 Ic [Maintenance of tha saparation layar over tha|Sails on Gasworks Park and Southpart are contaminaled (o various degroes with gasworks |NAPL is axpecied 1o be at the Sita bul thers is uncertainty aboul where, such as
on-site - Direct contact -> sita required as part of the ICMP. waste and free product/lars/NAPL and whila sxpected to remain at tha sita freo productnat  |whether NAPL is prasant in the southeast part of tha site as wall as in tha vicinity
Dermal contactidirect contact lobsarved on sile surface. of the Sauthport Nursing Home in the northeast.
Human health: Park users - Child |As above. 2 IC As above. |As above |As above.
[Human health: Workers - Surfaca [As above. B c [Cow s abova [As above. As abave.
Human health: Workers - Subsuriace |As abave. 2 B Park ICMP - task specific management for  [Soils on Gasworks Park and Southport are [} with gasworks As abave.
any works > 30cm bl wasts and fres producttars/NAPL are expacted o be encountered ai depth.
Human haalth: Residents [As above. B c Mainienance of tha saparation layer over ha|As abave. s abave
sita required as part of the ICMP.
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[Exposure path [Exposure path [Cimiting contaminant _ [Severity Likelihood _ |Risk Controls Commant UNCERTAINTY
no. description
[Buildings & structuros Coal tars and tr oils 1 0 Cow No specific conlrols on exisling building w.r.L|NAPL/tar has bean idenbified in wells in the southam portion of th Sita and would ba bXpactad | Thars 18 potontial Tof ar and SGI Contamnation pIosont o allack conciols
resistance lo NAPLitars. Golder advica  [ta be in contact with subsurface structures at depth. Potential for attack on existing and new  [structures, the extant of fraa product occurrance has not been delerminad.
CoPP (as per reports) is limited to the nead  |structures has not been characterised, although axient of attack is likely 1o ba limited.
1o assess naw building designs for
campatibility with low pH and high sulphatas.

GABDH Hislorical activilios - NAPL _|Human heallh, Park users - Adult coal tars & tar oits; Ikely Z c Low ICMP requires. thal the saparation layer bo [Solls an Gasworks Paik and Southport aro conlaminaled (o various dogroes wilh gasworks NAPL is axpocied o ba al the Sita bul there 1s uncertainty aboul whera, sUch as
on-site == Direct contact - chemicals - VOCs and SVOCs, io wintained over the non-building areas of  [wasle and NAPLftars are expected to remain al the sila. In temms of assessing the whalher NAPL is prasent in the southeast part of the site as wall as in the vicinity
ingestion PAHs, BTEX, phenols ihe site to minimise access to subsurface  [contamination, Golder has applied NEPM D and E criteria - these appaar of the ., ing Homa in the northeast.

|santamination,
[Human heallh: Fark users - Ghild As above. 2 c ow s abova [As above. A& above.
Human haalth: Workers - Surface [As abave 2 c [Cow ICMP - Golder recommended thal workers or|Free producl not observed on sile surface and unlikely to encounlared by workers (ia wilhin (As abave.
peaple wha spand mors than two daysa  |buildings, gardeners otc) at the site
weok at the sile ba briefed by the Health and|
Safaty Coordinator regarding sito issues, the
nead o minimise axposure o soll at the site
and the naad to adopt standard hygiana
praclices folloving contact wilh the
sumounding soils.
FHuman health: Workers - Subsurface (As abave. Z o3 o JCMIP - A intrusive maintenance works Tar abserved in al loast two bore holes in he southem poriion of the sila. Expaciad fo ba A5 abova.
(~30cm byl) must prapara a task spacific  |contacted should subsurface works be undertaken in the area.
contamination managamant plan in
consultation with a CoPP Health and Safoty
Coordinalor. Considerations to ba includad:
dust management, what to do s coloured o
odorous sails are encounlared, hygene
practices such as washing hands after
working at the sila.
[Human heallh: Residents A5 above. [z © Low Southport [CMP puts conlrols over accass lo|Sails on Gaswarks Park and Southport are cantaminaled la various degrees with gasworks. s abova.
filliatural soils underlying the separation  [wasle, but free product is not being abserved en tha site surface and Is unfikely to be
layers. contactedfingssled by users of the park.

6ABDI Historical activities - NAPL |[Agsthatics [coal tars & ara oils; (kaly 2 g Cow ICMP - Gokdar recommanded that workars or[F1ae product nol obsarved on sita surface As abova.
lon-site - Direct contact -> [chemicals - VOCs and SVOCs, is pocple who spend more than two days a
Surfaca contamination! waste PAHs, BTEX, phenols waak al the sita be briefed by the Health and

Safety Coordinator regarding sito issues, tha
nesd to minimisa expasure o soil at tho site
and the need to adopt standard hygiene
practicos following contact with the
surrounding solls.

GABEJ Historical activilies -~ NAPL |Ecosysioms: Naluralmodinied/highly modifiad coal tars, tar olls, PAHS 3 B Cow Flanis grow ihrough tha site, In many areas | Tha major contaminants in sail have been found 1o be PAHS, ncluding banzo{ajpyiana) and | NAPL 15 0xpoctod 1o b at the Sia bul hore 16 uncertainly aboul where, and at
lon-site -> Rool zona/ Plants/ satablishad on capping rather than directly [TPHs (>C8). The PAHs are cansidered to have potential to be in twa farms in soils an the site — [what depth it may oecur.

Produce on waste/contaminated soil. Planting 2 liquid form (a.g., tars, liquors in and naar tanks and pits) and in solid form (e.g., ash, coke, coal
situation and plant varieties aro generally  [in and near happers and bunkers). PAHs in solid form are expected 1o have a lower potential for
wuitable for the condifions, Produce of the  [uptake by plant roots and effect on plant growth. PAHS in liquid form ara expected to have a
plants is not thought o bo used for human  [higher patential far uptake by plant roots, and effect on plant grawth, but it is not likely that NAPL|
Gonsumption (refer nextitem). will bo in the plant root zona. Metals have baen found above NEPM ElLs, and othar
[contaminants such as low pH and sulphata may impact the beneficial use of maintenance of
lacosystems - but thesa ara not axpecled to ba NAPL-relatad issuss.
Human health: Park users - Adult coal tars & are oifs; likaly 1 B [Nogligibla Tho bush lucker rail s understood 1o have |As above. Ta derive an ovarall risk ranking for contaminant uplake and polantial consumplian, | Extant of uptaka by fruit lrees i uncertain. Extent of consumplion of produca &
chamicals - VOCs and SVOCs, o been removed from the site. Golder Goldar idantified sita plants, and assessad the axpected root dopth, the edible portion of the uncertain. Golder suggested that should quaniitative confirmation of the
[PAHs, BTEX, phenols idontilied that some part of plants that grow [plant, the likelihood of consumption, and the expected form of the PAHs contamination. Golder |qualitativa findings be requirad, that may be possible by analysing the fruit from
at 1he sila coukd be eatan (see Report §) but [ranked the hazard as “nil” when the expasure pathway for a particular plant did not exist (i.e.. the |he fruit tress on the site.
that it is unlikely this would occur. Not sure |plant was not consumed). A hazard was ranked "negligibla” when the plant had an expected
aboul the status of fruit trees on the site.  |shallow reat dapth. A hazard was ranked “low” when a plant had an expected deep root depth
near areas that had potsntial for the presance of liquid PAHs (NAPL) and the plant had an
odible portion that had potential 1o be consumed by Gasworks Park users. No hazards ware
ranked highar than low dus to tha low potantial for PAH uptaka by plants - a8 uptake was
expected to be low and consumption of vegetation expectad ta be infraquent.
Human health: Park users - Child s above. 0 0 [Noghgible As above. (A% above for adull park usars. s above,
Human heallh: Workers - Surlace s above. 1 0 Noghgible Aa above. (A% abave lor park users, but considering thal fraquency al he park is expactad 1o b loss han | s above
park users.
[Human health: Workers - Subsurfaca As abova. 1 B Naghgible As above. [As abave for park users, bul sub-surface workers are nol likely 1 consume produca. [As above
Human hoalth; Rosidents [A5 abova 7 B Nagigibio As above. A abave for adull park users, allhough residants are nol Thaly 10 ConsUma produce. A5 above
Food production [coal tars, tar oils, PAHS g B Cow [As abave. [As above, plants are not expacted 1a be used for systemalic lood pioduction. Most VOGS and | Taxicily of contaninants o plants has nol baen evaluatod. Efect of contammnants
SVOC results hava not bean comparad lo ElLs or similar. an food production has not besn evaluated
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Exposure path [Exposure path Beneficial use ting contaminant |Likelihood [Risk Controls Comment UNCERTAINTY

no. description

Flowchart 7 |GASWORKS SITE, NAPL, E On-sits b uses

TABCEH Hisiorical activilies - NAPL on-|Potable wator [FAHs, melals A Low Extrachive uses of groundwaler ars not Considering tha history of e a1, NAPL might be expectod; howsver, Thara doas nol appaar o [in Toa absance of posiliva [dentfication of NAPL, thera 1s uncartainty aboul tho
site - Dissolution into nddrassad in the ICMPs, but uniikely to be a positive [denlification of NAPL within the saturatad zone at the sito, although some very  [application in this situation of the SEPP GoV clause 18 thal requires that NAPL b|
groundwalar an-sita - Shallow, occur givan CoPP management/cantral over [high dissolved phase concentrations of PAH and soma odours in well MW24 suggest that NAPL |removed from an aquifer unless the Autharity is satisfied that there is na
groundwater -> Extraction activitios at the sito. [may be present nearby. If NAPL is oxtracled by pumping either by a woll panelrating NAPL ar |acceptable risk pased to any beneficial use by tha NAPL.

by boing pumped from the surrounding aquifer into a well, the concantrations will oxcasd
exiractive use lavals. In addition, NAPL will comprise an on-gaing sourca of contaminants to ba
dissalved in migrating groundwater,
[Agriculture, parks & gardens [PAHz, matals B [As above. Tho risk has been assessed as medium on the bass that the eximclive use of [R5 above for polabla waler usa.
|areundwatar at the sita for imigation ks unlikely (8')
[Stock animais PAHS, molals A (As above. Use s improbabls. (As abova far patable watar use.
Industrial Use A Low As above. Graundwalsr uniikely to be suitable for industrial uses wilhoul some fraatment priar to use. Usa |As above for polable waler uso.
is improbable.
[Primary contacl: recraation FAHs, motals (A Cow As abova. [As above. Use is improbabla. (A abave for potablo walor use

TABCEI [Fistonical actvilies > NAPL on-|M: g A, matals No surface waler  [Nogligible NG surface walarigroundwalar depandant
sita - Dissolution into body onsite. acosystem at the site.
groundwalsr on-site > Shallow,
groundwater -> Discharge

TABF Historical activilies -> NAPL on-|Buiklings & structures [PAHs, metals B Cow No explicit controls however groundwaler s [Structures on sife are well above the groundwater lovel and as the park is expaciad Io ramain as |Uncertzinty as 1o whethar tho sawars wil be repairad al same ims in h (liro,
site - Direct contact currently baow the liksly dapth of most public space, this is considered to be an uniikaly impact. giving rise 1o groundwater risa.

structures at sile.

TABDGJ Historical activilies -> NAPL on-| Palabla watar PAHS, matals. B Low Exiractive uses of groundwaler ara nol DNAPL such as tar can migrate verfically downwards through an aquifer. Thero is no dala on _[In the absence of positive idanbiication of NAPL, thare 1s anceriainty about he
site > Dissolution into nddressed in the ICMPs, but unikaly to the daepor aquifer water quality at the site. It s suspactad that NAPL may be present in the SE  |application in this situation of the SEPP GoV clause 18 thal raquires that NAPL bo,
aroundwater on-site <= Deap ocour given CoPP managementicantral over [and NE comars, but it have not bean encountared by the investigations to date. For the removed from an aquifer unless the Autharity is satisfiod that thers is na
groundwater -> Extraction activities at tha sito. [purposes of ranking the risk, it is assumed that some ONAPL may be prosent and may have  |acceplablo risk posed 1o any beneficial use by tha NAPL.

imigrated vertically.
Agricullure, parks & gardens [FAHS, matals g |Use of groundwaler lor imigation onsile is | As above. The risk has beon assessed as medium on ho basks thal he extractiva usa of s abave lor polabla waler use.
likely, groundwater al the site for imigation is unlikely (87

Stock animals FAFS, motals B Usa of graundwalor for slock walering onsito|As above. [A% abova for polable waler usa,
s imprababla

Industial use [PAHs, metals B Cow Usa of groundwator for indusirial purposes | As above As abova for potable walar use.
onsite is improbabla

Primary conlact: recraation [PAHS. matals. B Low Use of Tor filing swimming As above. As abova for potable walar Uso.
pocls or ofher recraational use onsite is.
improbable

TABDGK Historical activities -> NAPL on-|Maintanance of Ecosystoms. FAHz, matals No surface walar  |Neghgibie Na surface waler/groundwater opondant
site -> Dissolution into body onsita. acosystam at tha sito,
|aroundwater on-site -> Doop
laroundwater -> Discharge.
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Beneficial use Limiting contaminant Likelihood [Risk Controls Commant UNCERTAINTY
ta)

[BABCOFL [Fistorical aciivilies - NAPL on]Human hoallh: Residents - Adul Goal lars & are olls; Tkely 3 r Doop sewsrs infercept groundwater and | As for FABGEH. Same very high dissalved phaso concontrallons and some odours In wolls  [Uncertainty aboul 116 prosonce of NAPL and s focalion and rale of magration 1T
site -> Verticallateral migration chemicals - VOCs and SVOCs, polentially NAPL, although not in all areas. | near the SE corner suggest that MAPL may be present. NAPL migration laterally through the  |present
through aquifer -> Off-sile ie PAHs, BTEX, phenols aquifer can ocaur, although the high viscosity and density suggest that migration ralas of NAPL
lgroundwater -> Volalile are not likely 1o be tapid even under the hydraulic gradient in the vicinity of the sewers, and
lomission > Sail gas -> tharefare it is unlikely that NAPL will migrate off site.

Difiusion info buildings &

siructures .
Human heallh: Residents - Chid [As above. A oW A above. As above. [As above.
Fuman health: Workers - Surface A5 above. A s above. s above. [As above.
[Resthetics As above A [Cow s above. [ above. [As above.

[BABCDFIK |Fifstorical activities — NAPL onfHuman healln: Residents. coal tars & are oils; likely A o s above. [As for FABCEH. Some very high dissolved phase concentralions and some Gaours 1 walls |AS above
site -> Verticallateral migration chemicals - VOCs and SVOCs, near the SE carner suggest thal NAPL may be presant. NAPL migration laterally through the
through aquifer -> Off-site ie PAHs, BTEX, phenols laquifer can oceur, although the high viscosity and density sugges! that migration rates of NAPL

> Volatile lare not likely to be rapid even under the hydraulic gradientin the vicinity of the sewers, and
smission -> Soil gas - therefore it is unlikely that NAPL will migrale of site,
Diffusion into residential homes|
Aostolics [As above. A Cow (A= above. [As above. [As above.

BABCDFIL Fistorical activilos -> NAPL on|Human heallh: Workers - Subsurface. Goal tars & are oils; kely G Tow Daap sewers inlercepl groundwaier and [As above. A% above
site -> Verticaliataral migration chemicals - VOCS and SVOCs, potentially NAPL, although notin all areas.
ihrough aquifer -> On-site ie PAHs, BTEX, phenols
lgroundwater > Transfer -> O
site groundwaler - Volatile
lemission -> Soil gas ->
Diffusion Into excavations

[BABCOFIM [Fistorical actvilies > NAPL on{Human heallh; Goneral PUBIG - Adull coal lars & are ols; IIkely B Nogigibia A5 above As above [ above.
site -> Vertical/lateral migration chemicals - VOCs and SVOCs,
through aquifer -> On-site e PAHS, BTEX. phenls
laroundwater -> Transfer - Off-Human health: Goneral PUBIC - Chid As above. B Nogigibl A& above. As above (A above.
site groundwater -> Volatie
lermission -> Scil gas ->

iffusion i air ¥ - Workers - Surface. As abave. B Nogligible As above. [As above. [As above.
Reshatcs s above. c [Tow As above. A& above. [As above.

BABCOFIN Ecosysioms: NaturalModiied Highly Modiied [Goal tars & are oils, ikely A Hogiigibio (A5 above A& above. A above.
site -> Verlicallateral migration [chemicals - VOCs and SVOCs,
through aquifer -> On-site e PAHs, BTEX, phenals

-> Transfer > Off{
site - Volalile  [F [col tars & are oils; ikely B Hogigibio A% above. As above.
emission > Soil gas -> [chemicals - VOGs and SVOCs,
Dissolution info plant root lie PAHS, BTEX, phenols.
zones.

[GABGFGIL |Fislorical activities -> NAPL on{Human healih; Workers - Subsuriace coal tans & ane oils; Ikely. C s above. [ above. In addilion INSpOCIoNS of 1 sewers have shown sElaciies hanging Trom he sewer |As above
site -> Verticallateral migration chemicals - VOCs and SVOCs, rcaf, although it has not been canfirmed whelher of not this is NAPL or some olher material
through aquifer -> On-site ie PAHS, BTEX, phenols ((such ass algae). NAPL wilhin the sewer woukd be an indication of NAPL in the solls surounding|
groundwaler - Discharge -> the sewer walls. The volatile emissions would however be only a small part of the emissions.

Sewer -> Dermal contact present in the sewers so the sevesity is considered 1o be low

[BABCFGI Historical activities -> NAPL on{Human heallh: Warkers - Subsuriace coal tars & are oils, likely e |5 above. [As above. [As above,
site -> Verticallateral migration chemicals - VOCs and SVOC,
through aquifer -> On-site ie PAHs, BTEX, phenols

-> Discharge >
Sewer -> Volalile emission
lowchart SITE, to the site)

[sABCE Histonical activilies -~ NAPL on|Potable waler supply coal tars & ar oils; kel B Cow [eep sewers inlercept groundwaler and |As TABCEH. NAPL has not been encauntered by Galder work 1o date, howaver 5ome very hiah | The presance and possible extent of NAPL on sto 1s uncertain. Tha qually of
site -> Lateral NAPL migration chemicals - VOCs and SVOCs, potential NAPL, although not in all areas.  |dissolved phase concentrations and odours in wells near tha SE corner suggast that NAPL may|desper groundwater that may be migrafing from the site (especially in areas
through aquifer -> Shallow ie PAHs, BTEX, phenols be present. The dissolved concentrations around Richardson St where there appears to have  [where groundwater is not being intercepted by the sewer network) is uncertain
laquifer -> Extraction heen offsite conlaminant migration o ot appear to indicate the present of offsite NAPL

similarly, Ihe elevated concentrations of constituents in the NE carner (near Alinta) do nat

appear o indicate NAPL. If NAPL is extracled by pumping eilher by a well penelrating NAPL or

by being pumped from the surrounding aquifer into a well, the concentrations wil e

exiraotive use levels. The SE area betwaen the site and the sewer is Council owned land and it

s Improbable that someane would drill and extract in this area as a polable water supply
[Agricullure, parks & gardens. A5 above. c As above. (A abowe, naling hal groundwaler e for FMGation s Gonsidered possibie. [Rs above.
|Stock watering As above. 3 ow A5 above (AS above, hough noling At groundwater Use Tor SIock walering 1 considered mprobable | As abave.
Indusirial Use As above. B Negighia AS above. [As abova hough naling thal groundwaler Use for indusiiial waler use is considered unikely.  [AS bove,
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Exposure path |Exposure path Benaficial use Limiting contaminant _ [Severity Likelihood Risk Controls Comment UNCERTAINTY
no. description
[Primary contact. recreation (e.g. bathing) [As abave. O C (A5 above [As above, though noting that use for fling 9 is possitle, |As above.
[SABCFK Historical aclivilies -> NAPL onBuildings & siruclures coal tars & ara oils; likely 1 B Nogligiblo Groundwalter is currently below the fikely |NAPL has not been [dentified on site, hough expested. Would scem That itwould |As abave.
sile -> Lateral NAPL migration chamicals - VOCs and SVOCs, depth of most structures at the site. migrale laterally off the site beyond the sewer system and impact of buildings and strustures
through aquifer -> Shallow ie PAHS, BTEX, phenols NAPL might have an impact on the sewer infrastructure itself.
aquifer -> Direct conlact
“BABEFL Historical activilies -> NAPL of E [coal tars & are oils; likely 4 A Noghpibie There are no nearby surface walers inlo[NAPL has nol been idenliied on sile, though expected [As above.
site -> Lateral NAPL migration lchemicals - VOGs and SVOGs, which the groundwaler wil discharge. The
through aquifer -> Shallow ie PAHS, BTEX, phenols. Bay is approximately 1 km distant from the
(aquifer -> Discharge sita.
[AABDGJ Historical activities -> NAPL on{Potable water supply coal tars & are oils; likely 4 B Low Deep sewers intercept groundwaler and NAPL has nol been encountered by Golder work 1o dale, however some very high dissalved  |As abave.
site -> Dissolution into chemicals - VOCs and SVOCS, polential NAPL, although notin all areas  [phase cancentrations and odours in wells near the SE corner suggest thal NAPL may be
groundwaler -> Shallow ie PAHS, BTEX, phenols such as in the SE region of the site. present, and in this area there Is polential for dissolved phase contamination lo move off site.
groundwater - Extraction However, d Richardsan St wher th Io have
been offsite contaminant migration do not appear to indicate the presence of offsite NAPL.
Similarly, the elevated concenirations of constituents in the NE corner (near Alinta) do not
appear o indicate NAPL. If contaminated by NAPL consttuent by
pumping, thy are likely to use levels. Use of groundwater for
polable use is considered to be uniikely.
[Agricullure, parks & gardens As above g C A5 above. [As above, nofing that groundwaler use for rrigation is considered possible. [As above,
Stock walering [As above, O A A5 above. [As above, though noting that groundwater Use for SIGCK walering 15 considerd improbable | As above.
Industrial waler use [As above, B G A5 above [As above though noting that use for usa i Unilkely.  |As above.
Primary Gontact. recreabon {e.0. bathing) [As above. O C As above (As above, though noting (hat grolnawater Use for g SWImTING poois I consdered possible. |AS above.
[9ABDGK Hislorical activiies -> NAPL & structures caal lars & are oils; likely i B Nogligiblo Gioundwaler is currently below he fikely | Due to the deplh fo Twould That the only structure thal might | As above.
site -> Dissolution into chemicals - VOCs and SVOCs, depth of most structures at the site contact groundwaler would be the sewers. The S04 and pH of the groundwater is not
groundwater > Shallow ie PAHS, BTEX, phenols cansidered to ba aggressive; alsa neither is directly related lo NAPL
groundwater > Direct contact
SABDGL Historical activilies -> NAPL on{Mainienance of Ecosystens Goal lars & are ois; lkely [ A [Cow No surface waler body near the site NAPL has nol been ideniiied on site, though expected. [As above.
site -> Dissolution inta chemicals - VOCs and SVOCs,
groundwater > Shallow e PAHS, BTEX, phenols
aroundwater -» Discharge
9ABOHM Hislarical activili NAPL supply [coal tars & are oils, likely 4 B Low Deep sewers inlercept There has not been a direct E; {on or offsita). Tha |1 is unceriain as to whether the deep groundwalter has been contaminated.
site -> Dissolution into |chemicals - VOCs and SVOCs, potantial NAPL, although notin arlama! 1t |densily of gasworks NAPL couid cause It lo migrate vertically to deeper aquifers. and It has
groundwater -> Deep e PAHs, BTEX, phenols is possible that there s NAPL intha SE [been assume that the desper groundwater is affected to the same degree as for the shallow
oroundwater -> Extraction region of the site, and that in this area the  [groundwater. It is unlikely that groundwater will be used for polable purposes.
control applied by the sewer is not effective.
Agiicullure, parks & gardens (As above. g C As above. [As abave, nofing Ihat groundwater use for imigaltion s considered possible As above
Stock watering As above. 4 A oW As above. |As above, though noting thal groundwaler use for slock walering is considered improbable As above.
Industrial waler use As above. 2z B Noghgible A5 above. A= abave though noling that groundwaler use for industrial water uss is considered Uniikely. | As above,
Primary contact recreation (e.g. bathing) [As above. 4 C As above. |As above, though noling thal groundwaler use for filling swimming pools is considered possible. |As above.
SABDHN |Filstorical activities - NAPL on{ Buildings & siructuras. coal tars & are Oils; Kely 1 Nogigble Groundwaler I currently below the tikely | Uniikely for sructures 1o intersect deep aquiters. [As above.
site -> Dissolution intro chemicals - VOCs and SVOCs, {depth of most structures at the site,
groundwaler -> Deep ie PAHS, BTEX, phenols
groundwater - Direct contact
9ABDHO Hislorical activities -> NAPL anMaintenance of Ecosystems coal tars & are oils; likely 4 (A |Low (No surface water body near the site. he impact on of groundwaler discharge on a surface waler ecosystem could be considered | As above.
site -> Dissolution intro chemicals - VOCs and SVOCs, significant; however this is a scenaria that exists far from the site, such as for Port Phillip Bay,
groundwater -> Deep ie PAHs, BTEX, phenals land not locally.
laroundwater -> Discharge
[BABEIM Historical activilies -> NAPL or{Potable waler supply coal tars & are oils; likely 1 B ow [oep sewers inlercepl groundwaler and | There has nat been a direct investigation of desp groundwater undertaken (on or offsite). The | As above.
site -> Vertical NAPL migration chemicals - VOCs and SVOGs, potential NAPL, aithough not in all areas. It |density of gasworks NAPL could cause it to rrlgsls vumuuy to deeper aquifers, and it has
through aquifer - Deep io PAHs, BTEX, phenols i possible that there is NAPL in the SE |been assumed that the deeper as for the shallow
laquifes > Extraction region of the site, and that in this area the It s unlikely wil bes used for pnlams puroses.
control applied by the sewer is not effective.
[Agricuiture, parks & gardens As above. 4 C As above [AS above, noling hal groundwaler Use for iigalion is considered possible. As abave.
Stock walering (As dbove. O A ow A abova A5 above, though noling (hat grounawaler Use Tof SIGCK walenng 15 Gonsidered [mprobabie. | As above.
Industrial water Use (As abave. z B Noghgibla As above. (As above though noling thal groundwaler use for indusirial waler use is considersd uniikely.  |As above.
FLOWCHART 9 ENVIRONMENTAL AUDIT < INTERIM REPORT JULY 2008

Page 203



weew ghd.com au

GHD HOREENNG (AR ARSESSMENT el (03) 8967 £000 Fax. (03) 8667 8111
180 Lonsdate Stroet Maboume Vi 3000
réxpnsum path |Exposure path Beneficial use Limiting Risk (Controls Comment UNCERTAINTY
no. daescription
Primary contact recreation (e.g. bathing) |As above. 4 As above. |As above, though naoling thal groundwaler use for filling swimming pools is considered possible. [As above.
[SABEIN [Historical activities -> NAPL on{Buildings & struclures coal lars & are oils; lkely 1 Negligible Groundwaler is currently below the likely nfikely for struclures o inlersect deep aquilers. |As above.
site -> Vertical NAPL migration chemicals - VOCs and SVOCs, depth of most structures at the site.
|through aquifer -> Deep ie PAHs, BTEX, phenols
laquifer - Direct conlact
[9ABEID Historical activilies - NAPL onJMalnienance of Ecosystons jcoal tars & are oils, likely B Low |No surface water body near the site. [The impact on of groundwaler ischarge on 4 SUMAGE waler Gcosysiem Gould be considered  [AS above.

sita - Vertical NAPL migration
through aquifer -> Deep
aquifer -> Discharge

chemicals - VOCs and SVOCs,
ie PAHS, BTEX, phenols.

significant; however such discharge is far from tha site, such as for Porl Phillip Bay, and not
locally.
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Benoficial use Limiting contaminant __ |Saverity Likelihood  |Risk Controls [Comment UNCERTAINTY
T0ABGENKN Historical activiles - NAPL — [Potable walar supply: Desirablel Accaptable coal tars & aro olls; ikaly 0 A Noghgibie Daap sewers intorcopt groundwaler, and |The high viscosily and dansity of NAPL maks It unisly 1o migrala wilhin aquifers lowards other
Loaching! Infiltration’ chomicals - VOCs and SVOCs, ie although do not offer comploto groundwater |usars or acosystems far from the site. Considerable allanuation can be expected to occur on
Percolation -> Shallow PAHs, BTEX, phanols conlainment, NAPL (if present) is not i migration of groundwater contamination some distance from tha sila.
groundwater -> Transfor -> oxpocted lo migrate far from the site.
(Offsite shallow groundwaltar -
Ll @ parks & gardans [As abova g A Noghgibio As above. s abova.
[Stock wataring [As abova 0 A rhukmhh As abova. s above.
Indusirial waler use. [As above. 0 A Naghgibie As above [As abova.
[Primary contact recreation (a.g. bathing, swimming) | As abave. 0 B Nogegibio As above. [As above
Buiings and stucturas s above. o [~ Noghgibia s above. [As above
[TOABCEHKOS  |Histarical activities - WoV Schedulo FG “Goneral Segmant of Port Phillp |coal tars & are oils, Tkely ) Neghgibie Deep sewars intarcapl groundwater, and _|Tha high viscasity and density of NAPL make 1t unlkaly (o migrate wilhin aquiiors towards ofher
Contaminated soil -> Leaching! |Bay: Maintenance of aquatic ecosystems with some  |chamicals - VOCs and SVOCs, is aithough do not offer complste groundwatar [users or ecasystems far from the site. Gonsiderabla attenuation can be axpectod to acour on
i - i - natural with  |PAHs, BTEX, phenols \containment, NAPL (if presant) is not imigration of groundwater contamination some distance from the site.
Shallow groundwater -> soma medifications Jaxpected to migrate far from the sila.
Transfar <> Offsite shallow
|aroundueater > offsite
ldischarge -> Offsila water body
Lo. Port Phillip Bay
[WaV Schedule FE "General” Segment of Part Phillp |As abave T B TRoghgibla s above. A above.
Bay: Maintenance of aquatic ocosystams with some
|medification - Highly modified ecosystoms with some
habitat values
[WoV Schedule F6 -General” Segment of Forl Phlip|As abova. 0 o Nogkgibio s above. [As abovo.
Bay: Wator based recreation - Primary contact
-~
[WoV Schedula 6 “Ganeral” Sagment of Part Philip |As abova 1 B Nogigibio 7% above, As abova.
Bay: Watar based recraation - Secondary contact
\Wolf Schedule F6 "Ganeral” Segment of Port Philip |As abova, 1 B thiu\lnq As above. As abova.
Bay: Production of molluscs for human consumption -
|Aesthelics enjoyment
[WoV Schadule F& General Segment of Port Phillp | As above. i B Noghgibio Az above. [As abova
Bay: Production of molluscs for human cansumption -
Nomal populations
WoV Schodulo F6 “Ganeral Segment of Porl Philip_|As above. 1 8 Noghitia s above. [As abova
Bay: Production of molluscs for human consumption -
Aquaculture
WoV Schedule F& "Ganaral’ Sagmant of Port Phillp |As abave. 7 5 Rogigioi A= abova, 7a above
Bay: Commarcial and recreation use of adibla fish
and crustacea
[WoV Schedule F& “Ganaral Segment of Part Philip | As above. T g ]Fuquunh 75 abava A= abave.
Bay: Navigation & shipping
[Wiov Schedute F& "General” Segment of Port Phillip [As above. 1 B Neghgible As above. |As above.
Bay: Industrial water use
FLOWCHART & ENVIRCHMENTAL AUDIT - INTERIM REPORT JULY 2008

Page 1 cf3



GHD

SCREENING RISK ASSESSMENT

/ghit com.au
Tl (03)86E7 BOOD Fax. (33)BGE7 8111
180 Lanadalo Strect Moboume Ve 3000

FLOWGHART @

Exposure path |[Exposure path Beneficial use Limiting contaminant Likelihood Risk Controls Comment UNCERTAINTY
no. |description
10ABCEHKLPT  [Historical activitios - NAPL - |Efflusnt discharge from the teatment plant is o Port_[coal tars & ara oils; ikaly 1 B Noghgibio Dilution in sewar; wasle wator taatment al _|Bocause of the vory high lovel of dIklion in the Sowar, INgress 1o the sawor & nol expactod o | Tho basis for the modalling and 10ad (0 he sawar 1& uncarain and & being
Loaching/ Infiltration/ Phillip Bay undar EPA wasla discharge licance. [chemicals - VOCs and SVOCs, ia the plant; discharge limits set my EPA as per|giva rise o problems at the discharge of effluent from the sewage treatmant plant. clarified
Parcolation -> Shallow PAHs, BTEX, phanols licenco.
(groundwatar -> Transfar ->
Offsita shallow groundwaler ->
sawor > discharge - Offsita
water body is. Western
Treatment Plant
TOABCFIMG Historical activities -> NAPL - |Potable water supply: Desirablel Accaptable [coal tars & are oils, hkely A Noghgitla Daep sewars intarcep! graundwater, [Dissalved phase groundwaler contamination has been identified in Iocalised areas off sila and | Exlant of conlamination in deep aquifer is uncartain. Uncartain as 1o exlant i
Leaching/ Infiltration/ chamicals - VOCs and SVOCs, is although not in all areas. close lo the site. ILis not clear that contamination of the deep aguifer has occurrad, and this is  [which the deap groundwatar will be intercapted by the sewer.
Percolation ->Daap PAHS, BTEX, phenols lass likely than the shallow aquifer. C: ion of ba expactad
laroundwater => Transfer > o occur an migration of groundwsaler some distanca from tha sito,
Doop groundwater >
Extraction/direct contact
[Agriculture, parks & gardens As abave. A Noglgibla s above. [ above. s above
[Fiockvatrng A5 above. B Roghgibie As above. A% above. s above.
Industrial wator usa (A5 abave. B Noghgiblo As above. [As abave. s above,
[Primary contact racreation {e.g. bathing, swimming)  [As above. A Noghgible As above. Az abava. As above.
[Buidings and structuras. Coal tars & ara oils, fikaly g B Noghgible Groundwater is cumrently below o lkely | Unlikoly for structures to Intorsect doep aquilrs. Dncartainty as 16 whelhar the sewars wll be epaied al some e in ha flure,
chemicals - VOCs and SVOCs, i dopth of mos! structures at the site. lgiving rise o groundwaler rise.
PAHs, BTEX. phenals
0ABCFIMRU |Historical activibas -> NAPL - [WoV Schedule F6 “General” Segment of Porl Phillip |coal tars & ara oils: ikaly g A Noghgible Doop sewars Intorcapt groundwaler, and | The hugh wacosily and dans ity of NAPL make i Liikely 10 migrala wilhin aquilers owards oier
Loaching/ Infillration/ Bay: Mainlanance of aquatic scosystems with some  |chemicals - VOCs and SVOCs, i although do not offer compl usars or far from tha sile. Considerable atlanuation can be expacted lo occur on
Percolation -> Dsep on - tally natural with  [PAHs, BTEX, phanols containmant, NAPL if prasent) is not migration of groundwater contamination some distance from the site.
groundwater -> Transfer > [some modifications axpacted to migrata far from the site.
Offsite deep groundwater ->
offsita discharga -> Offsita
waler body Le. Port Phillip ey ile F6 “Ganeral Segment of Porl Phllip | above B Nogigibie s above s above
Bay Bay: Maintananca of aquatic scosystoms with some
modification - Highly modifiad ecosystams with soma
habitat values
WoVl Schedule F6 "General” Segment of Port Phillp | As abova A |Nagigibie As abave. A5 above
Bay: Waler based recreation - Primary contact
WoVl Schedule F6 “General Segment of Port Phillp | As abova A Hoghabie s above. [As above
Bay: Waler based recreation - Sacondary contact
WoV Schadula F6 “General’ Segment of Port Phillp | As above. A Nogkaibio s abova. (A& abova.
Bay: Production of molluscs for human consumplion -
Aasthetics enjoyment
WoVl Schedule F6 “General Segment of Port Phillp | As above. A Noghgibla s abova [As above.
Bay: Production of molluscs for human consumption -
|Mormal poputations
WoV Schedule F6 "General” Segmant of Port Philip |As above. 0 s abova, As above.
Bay: Production of molluscs for human consumplion -
Aquaculture
WoV Schedule F& "General” Segment of Port Phillip |As abave. A s abova As above.
Bay: Commercial and recraation use of adiblo fish
and crustacea
[WoV Schedule F& "Genaral” Segment of Part Philip |As above A A abova As above.
Bay: Mavigation & shipping
[WaV Schodule F6 "Genaral' Segment of Port Phillp | As above. A Noghgible A& above. (A above.
Bay: Industrial water usa
10ABOGIU [Historical activitios - MAPL - [WoV Schedule F6 “Genaral’ Segment of Port Philip |coal tars & aro ols; likaly B Noghgible The sila is capped. allhough the extant and possible for some contamination o ba prasent in the surface solls abave sedimant cilora _|Uncaramnlies include e extant of suriace sol conlaminabon oxceading sodiment
Runoff -= ¥ aquatic with some |chemicals - VOCs and SVOCs, ia integrity of the capping is uncertain, applicable fo the Bay. It may erode under storm condilians into tha stormwater drainaga system  [crileria, the potential for surfaca sils lo enter stormwalar system, and tha level of
-> Discharge -> Offsite water t with  [PAHs, BTEX, phenols land reach tha Bay. Dilution will occur with ather run off into the stormwater systam, and the  |dilution that will aceur prior ta final discharge into the Bay.
body Le. Port Phillip Bay  [some madifications. potantial for tha contamination o give rise 1o significant areas of contaminated sediments (from
the site) is low.
WaV Schedule 76 “General” Segment of Port Phillp |As above. B Noghgibin [As abave. (A5 abova.
[Bay: Maintanance of aquatic ecosystams with soma
modification - Highly modified acosystems with some
habitat values
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no.

[Exposure path [Exposure path

description

TBenshicial uso

Limiting contaminant

Saverity

|Likelihood

Risk

Controls

|Comment

UNCERTAINTY

|WeV Schedule FE "General” Segment of Pert Phillip
Bay: Walar based recreation - Primary contact

[As above.

0

Nogigiblo

[AB above.

As above.

VoV Schadule F6 "Ganaral” Segment of Port Phllip.
Bay: Waler based recreation - Secondary cantact

[As above.

Nogighie

As above,

A5 abova.

WoV Schedule F6 “General’ Segment of Port Phillp
Bay: Production of molluscs for human consumpion -
esthstics enjoymont

|As above.

[Regigibie

As above

As abave

[WoV Schedule FG “Ganaral’ Segment of Port Phillip
Bay: P molluscs for h 2
INormal populations

As above

Noghgible

[As above.

A above.

WaV Schedule F6 “General” Segment of Parl Prilp
Bay: Production of malluscs for human consumption -
Aquaculture

[As abova.

Nogiigibie

As above.

As above.

WoV Schadule F6 “General” Segment of Port Phillip
Bay: Commercial and racreation use of adibla fish
and custacea

As above.

Noghgibia

|As abova.

[As above.

WoV Schedulo F6 “General” Segmant of Port Phillp
Bay: Navigation & shipping

As above.

Noghgiblo

As above.

As abave.

[WoV Schedule F& “Genaral’ Segment of Part Phillp
Bay: Induslrial walsr use

As above

Noghgibie

A& abave.

As above.

FLOWCHART 8

ENVIRONMENTAL AUDIT - INTERIM REPORT JULY 2008

Pagadald



hd com au

GHD SCREENING RISK ASSESSMENT ‘Tel. (03)6067 BO00 Fax. (03)8567 8111
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Exposure path [Exposure path Beneficial use Limiting contaminant TSeverity Likelihood Risk Controls Commant UNCERTAINTY
no. description
lawahart 10 3 « Groun 3 uses (far from the site)
10ABCERKN Fisloiical activibes -= NAPL -> [Polable waler supply. Deswablel Accoplable [coal tars & are oi g A Noghgibie Doop sewars Intercopt groundwalor, and | The high wscosity and donsily of NAPL maka it unlikely o migrala wilhin aquilars towards alher
Leaching/ Infiltration/ [chemicals - VOCs and SVOCs, ie although do not offer compl users or far from tha sile. Considerable altenuation can be expactad lo occur on
Parcolation - Shallow PAHs, BTEX. phanols cantainment, NAPL (if present) is not migratian of groundwalar contamination soma distance from the sito.
groundwater -> Transfer > axpectad lo migrale far from the site.
|Offsite shallow groundwater -
FExtaction/disct comtact Agriculture, parks & gardens [As abova, 0 A FB\I‘D‘M As abave. A8 above.
Stock walering (As above. g A Nagigible As above. [As abovo.
Industial waler Uso (A8 above. o A Nogligible As abova. (As abova,
Primary conlact recreation (e.g. bathing, swimming)  [As above. 0 A Negligible As abova. As abova.
Buidings and stuctures [As above. o A Nogligibla s abova, A abova,
[TOABCERKOS  |Histarical activities > WaV Schedule F& "General’ Segment of Fort Philkp |coal tars & are ails, ikely 7 B [Noglgibia Daop sewars inlercapl groundwaler. and | Tha high viscosity and density of NAPL make it uniikely to migrate wilhin aquifers lowards other
|Contaminated soil -> Leaching/ |Bay: Maintenance of aquatic ecosystams with some |chamicals - VOCs and SVOCs, is although do not offor complato groundwatar |users of ecosyslams far from the site. Considerabla altenuation Gan be expected to occur on
2 - ification - natural with |PAHs, BTEX, phenols containment, NAPL (if presant) is nat migration of groundwater contamination some distance from the sits.
Shallow groundwater -> some modifications xpoctod to migrate far from the site.
Transler => Offsite shallow
-> offsite
[discharga -> Offsite water body|
Le. Port Phillip Bay
[WoV Schedule 76 "General Sogmant of Port Phillp |As abave. 1 Roghoibie A above. A8 above.
Bay: Maintanance of aquatic ecsystems with some
modification - Highly modified ecosystems with soma
habitat valuss
Wal Schedule 6 “General Segment of Forl Phlllp |As above. 1 0 Noghgible As above. [As abave.
[Bay: Waler based recreation - Primary contact
[WaV Schedule FG “Ganeral” Segment of Port Philip |As above 1 B Nogligible As above. (As abave.
Bay: Waler based recreation - Secondary contact
Wo\/ Schedula 6 "General Segment of Port Philip [As abova, 1 6 Nogligible (As above A5 above.
Bay: Production of malluscs for human consumption -
Aasthotics enjoyment
WoV' Schedule F6 “General’ Sagment of Port Phillp |As above. T B Noghgivle s above (A abova.
Bay: Production of moliuscs for human consumption -
Normal populations
WoV Schedul F6 "General” Segmant of Port Philip |As above. T B [Negiigibla s abova (s abova.
Bay: Production of molluscs for human consumplion -
Aquaculture
[WeV Schedule F& "General" Segment of Port Phillp |As abave. 1 g |Nogigibia s abova, (A5 above.
Bay: Commercial and recreation use of adible fish
and crustacoa
[WaV/ Schedule 76 “General" Segment of Fort Phillp | As above. 1 B Noghoibie s above. A8 above.
Bay: Navigation & shipping
WaV Schedule F6 “General' Segment of Port Phillp |As above. T o Noghgible As above. [As above.
[Bay: Industrial wator use
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Exposure path Fxpmura path TBeneficial use |Limiting contaminant Likelihood Risk Controls Comment UNCERTAINTY
no. description
10ABCEHKLPT |Historical activites > NAPL = |Eifluent discharge from tha treatment plant s o Porl |coal tars & aro ois, hkely B Noghgitia Diution in saver; wasts waler koatmant at |Bocause of 1o vary g oval of Gition i th sawer, Ingrass Nt tha sewsr & N0l expectad 1o | The basis for the modoling and load [0 (he sowar 1§ uncariain and & being
L saching/ Infiltration/ Phillip Bay under EPA waste discharge licance. chamicals - VOCs and SVOCs, in the plant; discharge limits set my EPA as por|give fise o problems al the discharge of effluant from the sewag treatment plant, clarifiod.
Porcolation - Shallow PAHs, BTEX, phenols licance.
lroundwator - Transfor -
Oftsite shallow groundwater
sowor - discharge -> Olfsi
watar bady i, W
Treatmant Plant
10ABCFIMQ Historical activitias -> NAPL - [Potablo water supply: Desiabla/ Acceplable coal tars & ara oils: likaly A Nogligible Deop sawers inlercapt groundwalar, Dissolved phase groundwaler contamination has been identified in localised araas off sile and |Extent of cantamination in desp aquifar & uncariain. Uncortain as o oxtent to
Leaching/ Infiltration/ [chemicals - VOCs and SVOCs, is although not in all areas. close to the sita. It is not claar that contamination of the doap aquifer has acourrod, and this i |which the deep groundwater will be interceplad by the sawer,
Parcolation ->Doep [PAHs, BTEX, phanols. loss likaly than the shallow aquifer. G of can be axpected
groundwaler => Transfar -> 10 oceur on migration of groundwaler some distance from the sila.
[Doap groundwatar ->
[Extraction/diract contact
(Agricultura, parks & gardens As abova, A (Nogligible | As above. As abova. As above.
Stock walering A5 above. B Moghgibia s abave. s above A5 above
Indusirial walor use [As above. A Noghgibla As above. [As above. [As above.
Primary contact recreation (0.g. bathing. swimming) |As above. 3 Noghgibie As above. |As abova As above.
Buildings and structures coal tars & are ofls, lkaly A [Nogigibia Groundwaler is currantly below the likaly |Uniikaly for structures 1o inlarsect deep aguiiers |Uncartainty as ta wheiher tha sewars will ba rapaired at soma ime in the future,
chamicals - VOCs and SVOCs, in [dopth of most structures at the site. giving riso ta groundwatar rise.
[PAHs, BTEX, phonols
0ABCFIMRU  [Hislorical aciiviles -~ NAPL - [WaV Schedule F6 "General Segment of Pert Piillip _|coal lars & are oifs; Thely 0 A Noghgible Doap sewars inlorcapt groundwalar, and | Tha high viscoslty and density of NAPL make It unikely © migrale wilhin aquiiers fowards other
Laaching! Infiliration/ Bay: Mais of aquatic with same  |chamicals - VOCs and SVOCs, i aithough do nat offar complata groundwaler |users o acosystems far fram the sita. Considerable aftenuation can ba expectsd 1o occur on
Porcolation -> Deep with |PAHs, BTEX, phenols containmant, NAPL (if present) is not migration of groundwater cantamination some distance from the sila
lgroundwator - Transfer > [some modificaions oxpactad to migrata far from (ha site.
Offsito deop groundwater -
offsita dischaige -> Off
Jueser ety L. Rart PRl VoV Schedule FG “Ganarar” Segment of Parl Phillp |As abova. B Noghgiblo 75 abova. A% abovo.
Bay [Bay: Maintoniance of aquatic ecosystems wilh some
modification - Highly modifisd ecasystems with soma
habital values
oV Schodulo F6 “General” Segment of Porl Phillp |As abova, A Noghgibie As above. [As abave.
Bay: Water based recreation - Primary contact
WoV Schedule 6 *General Segment of Port Philip |As abova. A Nogiaibia As abave. s above.
Bay: Waler based racreation - Secondary contact
WoV Scheduls F6 “General Segmant of Fort Pillp|As above A Noghabie s above [A= abova
[Bay: Production of molluscs for human consumpt
(Aasthalics enjoyment
WoV Schedule F6 “General’ Segmant of Port Phillp | As abave. A Noghgitia s above [As abova
Bay: Production of moliscs for human consumplion -
Normal populations
WoV Schedule F& “General” Segment of Port Phillip |As abave. A [Noglgibia s abova, As above
Bay: Praduction of molluscs for human consumpion -
Aquaculture
[WoV Schedulo F& “Ganeral” Segment of Port Phillp |As abave 0 Noglgibia A abova As above.
Bay: Commercial and recieation use of edible fish
land crustacea
[WaV Schedule F& “General® Segment of Port Phillip  |As above. A INogligible [As above. As above.
Bay: Navigation & shipping
'WaV Schodule 6 “Genaral Segment of Port Phillp |As above. B Noghgible As above. [As above.
[Bay: Industrial water use
10ABDGJU Hislorical activitias -> NAPL -> |WaV Schedulo F6 “General” Segment of Fort Phillp [coal fars & ara oils; ikaly A Noghyiblo The sito is cappad. although the exientand |Itis pos&ibla for some contamination (o ba prasent in 1he surface solls abave sediment criteria _|Uncartaintios include the exiant of surface soil contaminabion exceading sediment
Runoff > O of aquatic with some  |chemicals - VOCs and SVOCs, ie intagilty of the capping is uncertain, applicable to the Bay. It may arcde under siorm canditions into the stormwater drainage system  |criteria, the potential for surface soils ta enter stormwaler system, and the leval of
> Discharge -> Offsite walar natural with  [PAHs, BTEX, phanols and reach the Bay. Dilution will oceur with ather run off into the starmwator systam, and tha  |dilution that will aceur prior to final discharge into the Bay.
body ie. Port Phillip Bay some modifications potontial for the contamination to give rise ta significant areas of contaminatod sediments (from
1ho sita) is low.
Wol/ Schedule F6 "General Segment of Port Philip |As abova. B |Raaigibie A= abovs. As above.
Bay: Maintananca of aquatic acosystems with some
|modification - Highly modified ecosystams with some
habitat values
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Exposure path [Exposure path Beneficial use Limiting contaminant Severity Likelihood k ‘Controls ‘Comment
no. lescription

WV Schedule FG “General” Segment of Part Phillp |As above. g B Noghgibie (A% above (As above

Bay: Walar based recreation - Primary contact

WoV Schadula F& "General’ Segmant of Port Philip |As abave. 0 A [Noghgibi As above. As abave.

Bay: Water based recreation - Secondary contact

\WoV/ Schedule G “General” Segment of Fort Philip A above. o A Noglgibio A5 above. As above.

Bay: Production of malluscs for human consumption -

|Aesthelics enjoyment

WoV Schedule F6 "General’ Segment of Port Phillp | As above, 0 A [Nogligibie A above. As above

Bay: Production of molluscs for human consumplion -

Normal populations

Wol/ Schedule 6 “General” Segment of Port Prilip |As abova 0 A Nogligibia s abova. A5 above.

Bay: Production of molluscs for human consumption -

| Aquaculture

[WaV Schedule F6 "General” Segment of Port Phillp | As abave g B [Nogligible As above. As abova

Bay: Commarcial and recraation use of edible fish

Jand crustacea

\Wol/ Schedule F6 "General” Segmant of Port Phillp|As above o B Nogiigibie s above As above.

Bay: Navigalion & shipping

WoV' Schedule F6 "General” Segmant of Port Philp |As abave. g A [Nogigibla As abova. (As abave.,

Bay: Industrial water use
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