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Former liquid waste disposal site, Gnangara Protection of drinking water sources
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cru/mL. 1 B — Io . outlines activities and land uses that are groundwater contamination exists,
* Investigation recommended relocation S e The Department of.Wa.ter implements the “acceptable”, “compatible with conditions” including:
of proposed drinking water supply o 33 ADWG t.hrough a drlnqug .Water source or “incompatible” within each of the o high acidity and sulphate
bore. " o protection program. This includes three priority areas. . .
e This site is | d4in a P +] st different protection areas declared within o asuite of heavy metals exceeding
f]é S‘teg‘S OISSJ\CSSAm V?/ : are‘zca B T Public Drinking Water Source Areas (PDWSA): ADWG by 10 times or more.
of Gnangara . Wastewater . : :
treatment and d'lsposal Would nOW ExtentofgrqundwatercontaminationfromGnangaraLiquidWasteDisposalSite (adapted from g Pr]Or]ty 1 (P1) areaS are managed fOr I’lSk Health \cl:\ll.al'mng. WaS :)Ssued to
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and P2 areas. however would be e OO o A e iy T * This site is not located within
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Source: Parsons Brinckerhoff (2004) Final remediation works for the former Cresco site, Aerial photograph of the premises, 1969 (courtesy Battye Library 342847PD).

Bayswater - Public Environmental Review. CSBP Limited, Perth. /

Septic tanks, Gwelup

e Analysis of ~40 domestic bores (some =t
in Gwelup PDWSA) found: e N
> NO,-N concentrations ranged Former railway workshops, Midland
from <1 to 15 mg/L with high .
concentrations generally associated * Site used for the manufacture and
with unsewered areas &% maintenance of locomotives and

rolling stock from 1904 to 1994.
e Groundwater monitoring indicates:

o Pathogen presence indicative of
faecal contamination in five bores

where septic tanks were nearby. ®

o elevated heavy metals, with nickel
JOONDALUP

exceeding ADWG criteria (up to 10
mg/L)

o high concentrations of
hydrocarbons and chlorinated

e Septic tanks are “incompatible”
to P3 areas. New residential
development requires connection to
deep sewerage, however, many older

residential areas (some in P3 areas) solvents (above ADWG criteria). ¢ S
St]ll have Septlc tankso ® Th]S S]te 'iS nOt located W'ith]n a MetalworkatMidlad railw;yworkshops 1940s (courtesy B;ttye Library 007317d).
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/ \ ® Locations ‘ W.Ith.ln PDWSA o thgrsgu]ic{j%?i?wvevgteﬂdrmkmg
~ ~ ~ ~ ‘ Case Study Sites | > Nickel > drinking water guidelines gzgge )
Residential development, Stirling | Groundwater monitoring resus - Bore HE-17 (ma/L).
— Groundwater Contours (mAHD) Cment 2
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found high arsenic (40% AN 100 e e Byford area Environmental, 2006)
exceeding ADWG criteria R _é R * VR B Groundwater co
. i 5 ? 5 ' o b Source: ATA Environmental (2006) Helena East Precinct remediation and redevelopment - Public Environmental Review, Volume |, Report No 2005/142, ATA Environmental, Perth, Western Australia.
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Concent(rapt.ions g ) (S;!Jci:ptledfror;App{eyardetal., 200;).t . Former WaSte recyc l]ng and treatment faC] lllty,
e Drilling investigation in 2004 * Some deeper drinking water bores Bellevue
found low arsenic concentrations within Gwelup wellfield had arsenic « Operated from 1987 until 2001 when  Onsite groundwater monitoring resuts (mg/L).
concentrations downgradient (up to ¢ Urban subdivision is an acceptable ® FREMANTLE . . . 1,2 Dichlorobenzene 0.001* [3.48 [0.15
. . * Historical practices and the fire has |
/mg/L) activity within P3 areas. , , : 1,4 Dichlorobenzene 0.003* |0.138 |0.02
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Sources: Appleyard, S., Wong, W., Willis-Jones, B., Angeloni, J. and Watkins, R. (2004) Groundwater acidification caused by urban development in Perth, Western Australia: source, distribution, and Contam] nantS greatly exceed ADWG Ethyl benzene 0.003* 57.7 3.53
implications for management, Australian Journal of Soil Research 42, 579-585; and Appleyard, S.J. Angeloni, J and Watkins, R. (2006) Arsenic-rich groundwater in an urban area experiencing drought . .
and increasing population density, Perth, Australia, Applied Geochemistry 21, 83-97. C il te N a : Toluene 0.025* 125 14.14
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* Received array of waste from surrounding i TET solvents
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. o . o a chlorinated solvent plume.
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. . * This site is not located within a
concentrations present in groundwater
L . . PDWSA, however, above ground
with impacts extending off-site. : e : :
. chemical storage is “compatible with
* 39% of on-site groundwater samples e Q- conditions” (such as bunding) in P2
contained evidence of pathogen seer and P3 areas.
contamination. e i
e This site is not located within a PDWSA. =_e R
Putrescible landfills are “incompatible™ | k| == Source: Golder Assciates (20062) Report on human heath and ecologicl s
W_i thi n P DWS A, > & 35:;5;::325; tfrcz‘rlriger waste control site, Bellevue, Golder Associates, West Perth, | - i : - |
: ° ° ° Leaking chemicals due to poor storage (courtesy of Department of Environment).
- Perth has sandy soils and shallow unconfined aquifers. R ),
Urban development overlies these aquifers, making ~
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. drinking water is sourced from groundwater, therefore | o |
R — " ' ) e Mix of residential, commercial,
mmmmmmm it’s crucial urban development is properly managed. industrial and recreational uses.
Typical landfill (courtesy James Milne, Department of Environment and Conservation) ELodl;q?:::;;r Gc;r:j?rrj;ztci;rt\e:ozrgozzgronia in the vicinity of the South Fremantle ° S tOrmwa ter mon] tO r_i ng _In d_lca teS:
\Source: Golder Associates (2006b) Report on review of the groundwater monitoring program, South Fremantle Landfill site, Golder Associates, West Perth, Western Australia. o elev a t e d n-i tr at e lev elS ( av e r ag e
. . . 14.7 mg/L NO,-N) as a direct result
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nderground storage tank, City of Melville
BTEX (b ol o detections of hydrocarbons and
o o
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1 e e STEX concentrations across the transects. . Pathogens NUt”entS Department of Water). Department of Water and SERCUL, Perth, Western Australia.
(e.g. double-lined tanks and from viestrooketal, 2005  Perth,
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k P3 areas. Journal of Hydrology 302, 255:269. / \ /
Conclusion

When shallow groundwater resources and urbanisation co-exist, as they do in Perth, A certain degree of risk is accepted in P3 areas as pre-existing urban land uses, and Where practical, when selecting new groundwater resources for drinking water
problems can arise with groundwater quality. This is particularly problematic when social and economic pressures are recognised as needing to coexist with water resource supply, urbanised areas should be avoided as the quality of that water may have been
it is a major source of drinking water. The above case studies demonstrate the protection. compromised.

SUSCGp’F]b]l]ty of the superﬁc1a} aquifer to con’Fammatlop f“?m urban land uses and the This reflects the objective of risk management for P3 areas. Best management In conclusion, the current preventative, risk-based approach should continue to be
potential extent and long lasting ettects of this contamination. practices are promoted for land owners and operators within P3 areas to mitigate implemented in order to ensure safe, good quality drinking water for Perth now and
Declining water quality within PDWSA can cause increased health risks, greater water  contamination risks. However, in P1 and P2 areas it is important to continue to into the future.

treatment costs and public expenditure, therefore protection is crucial. Current prevent the establishment of urban land uses thereby preventing increased risk of

management prevents high-risk activities such as heavy industry and landfills from contamination.

being established within PDWSA.

A detailed explanation of all elements of drinking water
source protection can be obtained via our website

drinkingwater.water.wa.gov.au




