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THE PURPOSE OF THIS REPORT 

This report contains the Environmental Protection Authority's environmental assessment and 
recommendations to the Minister for the Environment on the environmental acceptability of the 
proposal. 

Immediately following the release of the report there is a 14-day period when anyone may 
appeal to the Minister against the Environmental Protection Authority's recommendations. 

After the appeal period, and determination of any appeals, the Minister consults with the other 
relevant ministers and agencies and then issues his decision about whether the proposal may or 
may not proceed. The Minister also announces the legally binding environmental conditions 
which might apply to any approval. 

APPEALS 

If you disagree with any of the assessment report recommendations you may appeal in writing 
to the Minister for the Environment outlining the environmental reasons for your concern and 
enclosing the appeal fee of $10 

lt is important that you clearly indicate the part of the report you disagree vvith and the reasons 
for your concern so that the grounds of your appeal can be properly considered by the Minister 
for the Environment. 

ADDRESS 

Hon Minister for the Environment 
18th Floor, Allendale Square 
77 St George's Terrace 
PERTH W i\ 6000 
CLOSING DATE 

Your appeal (with the$]() fee) must reach the Minister's office no later than 5.00 pm on the 
1 August, 1992 
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Summary and recommendations 
The Water Authority of Western Australia has proposed that all municipal wastewater from 
i\lbany undergo secondary treatment at the Timewell Road (No. 2) plant prior to being piped 
and irrigated onto trees and pasture at a land disposal site on the outskirts of Albany. This 
proposal constitutes part of a long-term plan to rehabilitate the eutrophic Princess Royal 
Harbour and would result in the removal of the Point King sewage outfa!l (a significant source 
of nutrients to the harbour), as rccornrnendecl by the Environmental Protection Authority (EPA 
Bulletin 412). 

The Environmental Protection Authority (EPA) required a Public Environmental Review for the 
project because of a high level of community interest and the potential resultant environmental 
impacts. 

The Water Authority's plan to manage the environmental impacts of the project was released for 
public comment for eight weeks on the 7th March 1992. 

The strategy proposed by the Water Authority has outstanding community and environmental 
benefits, including: a 10% reduction in phosphorus and nitrogen inputs to Princess Royal 
Harbour; removal of a major source of faecal contamination known to pose a health risk at 
nearby Middleton Beach; enhanced visual amenity at the Point King and Fortress scenic 
lookouts; and the removal of a large proportion of the nutrient inputs to Lake Powell and 
Torbay Inlet. In addition, the discharge is to be put to a productive use irrigating a woodlot. 

The Water Authority's proposal for the broadscale land-based disposal of secondary treated 
municipal \Vastewater is the first of its kind in Western Australia, though the design is based on 
sitnilar instal1ations in the United States of A.merica, Victoria and South Austra1ia. Although 
local inf'ormation is scant, the Environmental Protection Authority is satisfied that the project 
incorporates a large degree of conservatism and that the environmental issues are manageable, 
provided the Water Authority adheres to the EPA's recommendations contained in this repm1. 

Key issues 
Several major issues were raised by the public and the EPA in response to this plan and these 
have been addressed either by the proponent or the EPA as follows: 

"Will the gmundwater resource in the vicinity be adequately protected?" 

The EPA ;, satisfied that thco quality of water in ground water resources in the vicinity of the 
project will be adequately protected in the long Lenn. 

"Will the development result in comamination of' nearby sutface waters?" 

The EPA is satisfied that nearby watercourses are adequately protected. Removal of the 
Timewell Road sewage discharge would greatly improve the water quality of downstream 
environinents (particularly Lake Povv'ell and Torbay Inlet). 

"Wiil the proposed upgrade and expansion of the Timewell Road treatment plant create 
odour problon'i' in the area?" 

The Water Authority has provided a commitment to establish a fonnal butTer to ensure there 
are no futme housing developments close to the plant to be affected by odours. 





Recommendation 1 
The Envit·onmental Protection Authority concludes that the Water Authority of 
Western Austt·alia's proposal fot· the secondary treatment and land·based 
disposal of wastewater in Albany, as described in the PER and subsequently 
modified in the proponent's response to submissions, is environmentally 
acceptable. 

In reaching this conclusion, lite Authodty identified the following 
environmental issues: 

odours; 

visual impacts; 

• surface water protection; 

• groundwatet· protection; 

• impacts on Lake Powell and Torbay Inlet; and 

nutrient pollution of Princess Royal Hm·bour. 

The Environmental Protection Authority notes that these environmental factors 
have been addt·essed adequately by environmental management commitments 
given by the proponent, or by the Environmental Protection Authority's 
recommendations made in this report. 

The Environmental Protection Authority therefore recommends the pt·oposal 
could proceed subject to the undertakings and comn1itments provided by the 
proponent (Appendix 1), and subject to the recommendations of this •·eport. 

Recommendation 2 
The Envinmmental Pt·otection Authority recommends that the outlet of the 
nsmg main into the holding pond at the land·based disposal site be submerged 
at all times to reduce odout·s. 

Recommendation 3 
The Environmental Pmtection Authority recommends that t·emnant vegetation 
on the land disposal site not be i1-rigated with wastcwatcr. 

Recommendation 4 

The Environn1entai Protection Authority recommends that re:rnnant vegetation at 
tile Timeweli Road (No. 2) treatment plant site he retained where practical, to 
meet the requirements of the Environn1entai Proi.cction Authority. 

Recommendation 5 
The Environmental Protection Authority •·ecommends that the Water Authority 
should measure soil infiltration rates at the !and disposal site on a triennial 
basis to ensure that appropriate soii "Yater storage capacities arc rnaintaincd. If 
measurements show these values to be sufficiently low as to threaten the 
o·etention of contaminants on the site then contingency measures (see section 
4.7) should be implemented, to meet the requirements of the Environmental 
Protection Authority. 
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Recommendation 6 

The Environmental Protection Authority recommends that the Water Authority 
maintain an unharvested 50m vegetative screen along the southern periphery 
(Gunn Road border) of the land disposal site. 

Recommendation 7 
The Environmental Protection Authority recommends the Water Authority 
conduct trial plantings to ascertain the suitability of alternate tree species for 
the land-based disposal site, to meet the requirements of the Environmental 
Protection Authority. 

Recommendation 8 
The Environmental Pwtection Authority 1·ecommends that Resene 20948 
(vested in the Depal"tment of Conservation and Land Management) not be 
irrigated with wastcwater and t hnt- the Water Authority prepare an alternate plan 
to meet the requirements of the Environrnentai Protection Authority for the 
tempm·ary irrigation of treated wastcwater in the event that insect attack, fire 
o1· a decline in soil infiltration should threaten to cause: 

nutrient iosses from the site to exceed three tonnes of nitr·ogen and one 
tonne of phosphorus per annum; and 

sudace runoff from the site more frequently than one year out of I 0. 

Ill 





1. Background 
The Environmental Protection Authority conducted investigations between 1987 and 1989 to 
ascertain the causes of seagrass decline in Princess Royal Harbour and Oyster Harbour (EPA 
Bulletin 412). This study showed that nutrient discharges from industrial, agricultural and 
urban sources exceeded the harbours natural capacity to assimilate these nutrients, resulting in 
detrimental changes to the aquatic ecosystem. 

The Environmental Protection Authority made a number of recommendations as a consequence 
of these investigations, which were subsequently endorsed by State Government (EPA Bulletin 
426). One recommendation placed an onus on the Water Authority to remove the No. 1 (Point 
King) treatment plant outfaii in I 994. 

Subsequently, the Water Authority carried out a number of studies to review future waste water 
treatment and disposal options for Albany (WAWA, 1989a and I 989b). These reviews led to a 
preferred strategy, that all municipal wastewater from Albany undergo pre-treatment at the 
Timewell Road (No. 2) treatment plant prior to discharge to a land disposal site. It is this 
document which is the subject of this assessment. 

2. The proposal 
The Water Authority proposes that municipal waste water from the town of Albany undergo pre
treatment at the Water Authority's Timewel! Road (No. 2) treatment plant prior to being 
discharged to a land-based disposal system. This system utilizes overland flow through 
pasture, foliowcd by irrigation of a plantation of trees, to further treat and dispose of 
waste water. 

The Water Authority proposes to extend the Timewell Road treatment plant to cater for the 
secondary treatment of all municipal wastewater from Albany (including the existing No. I, 
No. 2, No.3 and No. 4treatment plant inflows). Wastewater from the Timcwell Road treatment 
plant would then be transported via rising n1ain to a land treatrncnt site adjacent to the airport. 

3. Public review 
During the public review of the PER, 12 subrnissions were received frOin mernbers of the 
public, community groups, local government and government agencies: six submissions were 
in favour and two were against the proposal (the remaining two raised technical issues). A 
detailed summary of these submissions is presented in Appendix 2. The proponent's responses 
to the issues and comments raised in the summary of submissions is included in Appendix 3. 

The main environmental issues raised were: 
groundwater protection; 

protection of remnant vegetation: 
protection of surface water and downstream environments (particularly Albany Harbours, 
Lake Powcll and Torbay Inlet); 

• odours: and 
visual impact. 

4. Environmental impacts 
Based on the Environmental Protection Authority's assessment of the proposal, additional 
information provided in the public submissions, the proponent's responses to the public 
submissions and further clarification of issues by the proponent and government agencies, the 
Authority identified the following major environmental issues: 



4.1 Odours 

The Water Authority has provided commitments that the Timewell Road treatment plant would 
be managed in such a manner that: 

• wastewater from the plant would not create odour problems at the land disposal site; and 

offensive odours would only be detectable at the nearest odour-sensitive premises on rare 
occastons. 

The Water Authority has also provided a commitment to undertake appropriate remedial action 
if odours did reach unacceptable levels away from the treatment plant. Such action could entail 
construction of separate aerobic digesters, installation of mechanical dewatering devices, 
venting or covering the anoxic zones of the plant. 

In mldition, the \Vater Authority is committed to establishing a formal buffer zone around the 
Tin1c\vel! Road treatment plant to ensure future housing is not affected by odours (Appendix 3 -
response to submissions 2.2 ). The Water Authority aims to prevent any development within 
this buffer zone which is not compatible with the nearby treatment plant. The Environmental 
Protection Authority endorses this aim and suggests that the Water Authority should liaise with 
the Town and Shire of Albany and the Department of Planning and Urban Development in this 
regard. 

The treated wastewatcr pumped to the land disposal site would have an organic content below 
the threshold for odour generation. It is proposed to discharge this wastewatcr to a holding 
pond on the site, which would be i .5 km from the Albany Highway; however, potential does 
exist for odour build-up within the confines of the pipeline. Accordingly the Environmental 
Protection Authority n1akcs the following recon1111endation: 

necommendation 2 

The Environmental Protection Authority recommends that the outlet of the 
nsmg main into the holding pond at the land-based disposal site be submerged 
at aii times to reduce odours. 

4.2 Dust 

Potential exists for dust gencr~ltion as a consequence of earth rnoving activities associated with 
construction of the rising main. extension of the Timewell Road treatment plant and preparation 
of the land disposal site (particularly due to shatter ploughing, mounding and dam 
constmction). 

The Water Authority proposes to follow standard dust suppression procedures by applying 
water from tankers and sprinklers to the land surface. 

Dust control rneasures would also be incorporated in works approval and licence condition;; 
under the Environmental Protection Act. 

4.3 Protection of native vegetation 

4.3.1 Rising main 

The route of the rising n1ain, connecting the Tirnewell Road treatment plant with the land 
disposal site, has been selected to follow road reserves, other services, fencelines and to 
minimize clearing of remnant vegetation. The route would pass through previously cleared 
areas at every opportunity. 
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4.3.2 Land disposal site 

Two significant areas of remnant vegetation on the land disposal site will be fenced and retained 
(about 5 ha each). 

Due to the low tolerance of some native vegetation to elevated nitrogen and phosphorus 
concentrations, the Environmental Protection Authority considers that these areas should not be 
irrigated with wastewater: 

Recommendation 3 

The Environmental Protection Authority recommends that remnant vegetation 
on the land disposal site not be in·igated with wastewater. 

4.3.3 Timewell Road (No. 2) treatment plant 

The No. 2 treatment plant site has an area of 14.4 ha, of which ponds and facilities cunently 
occupy about 7 ha. The remajnder of the site comprises re growth, 1 ha of remnant jarrah and 
son1e riparian vegetation along Five Mile Creek (downstr~rlm of the existing '.vastcwatcr 
discharge). 

The amount of vegetation retained would largely depend on future research findings to 
detem1ine what type of plant would be best suited to the site. However, where practical remnant 
and riparian vegetation should be retained on the site. 

Recommendation 4 
The Environmental Protection Authority r·ecommcnds that remnant vegetation at 
the Tirnewell Road (No. 2) trc:Jtment plant site be retained where practical, to 
meet the requirements of the Envir·onmental Pr·otection Author·ity. 

4.4 Nutrients 

Since 1962, about 90% of the seagrass meadows in Princess Royal Harbour and 80% in Oyster 
Harbour have been lost. In recent yem·s, the rate of seagrass loss in the harbours has accelerated 
due to a proliferation of macroalgae which shade anrfsmother the seagrass meadows. Studies 
have identified the algal-growth limiting nutrient as phosphorus (EPA Bulletin 412) and draft 
catchment management plans have now been formulated to reduce phosphorus inputs to the 
harbours. Although nitrogen is not currently an algal-growth limiting nutrient, the 
Environmental Protection Authority is mindful that nitrogen inputs to the harbours must also be 
reduced, otherwise 'new' and opportunistic species of algae may thrive in the ecological niche 
which is left vacant by the departure of the existing species of algae. 

The Water Authority has selected a site near the Albany airport for the disposal of wastewater 
for a nun1ber of reasons: 

• the soils at this location have a very high capacity to retain phosphorus. It is proposed to 
realise this capacity by using trees to reduce the incidence of surface runoff and promote 
infiltration (movement of water through the soil). Studies by the CSIRO and the University 
of Western Australia show that the top 13m of soil could adsorb the phosphorus in the 
wastewater for between 300 and 1,000 yf';a_rs, In addition, no n1easurablc increase in the 
phosphorus content of the ground water is expected wilhin 300 years; 

the area to be irrigated with W'aste water is located outside the Princess Royal Harbour and 
Oyster Harbour catchments; 

the depth to ground water is considerable (1 0-13 m below ground level); and 
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• the soils have a moderate permeability which facilitates the root zone storage of water on the 
site over winter. 

The Environmental Protection Authority believes that the land disposal site exhibits inherent 
characteristics which would, in all likelihood, make offsite losses of nutrients so small as to be 
undetectable for the duration of the anticipated operational life of the site. The Authority is also 
mindful that the satisfactory operation of the site is highly dependant on maintenance of soil 
infiltration rates and the success of shatter ploughing. 

Recommendation 5 
The Environmental Protection Authority recommends that the Water Authority 
should mcasm·e soil infiltration rates at the land disposal site on a triennial 
basis to ensure ihai appropriate soii water storage capacities are maintained. If 
measurements show these values to be sufficiently iow as to threaten the 
retention of contaminants on the site then contingency measures (sec section 
4.7) should be implemented, to meet the requirements of the Environmental 
Protection Authority. 

The \:\later Authority anticipates that residences secved by the No. 3 treatn1ent plant would not 
he connected to mains sewer until late 1996 and residences served by the No. 4 plant would not 
be connected until the year 2000. These plants currently serve about 570 and 390 persons with 
a capacity of about 1,000 persons each. This represents a maximum discharge of about 1,000 
kg of phosphorus and 4,000 kg of nitrogen per annum from each plant, with offsite losses 
being considerably less than this. The Environrnental Protection Authority believes the 
environrnenta1 in1pacts of these plants, prior to their com1ection to n1ains sewer, could be 
readily addressed by licence conditions (Parr V of the Environmental Protection Act). 

4.5 Surface water resources 
The proposed method of disposal of Albany's wastewater offers substantial environmental 
benefits to the community of Albany, as well as the surrounding districts. Existing discharges 
from the Timewell Road treatment plant have a deleterious effect on the water quality of 
downstream waterways, including Lake Powell (a Nature Reserve) and Torbay Inlet, both of 
which exhibit (seasonally) toxic blue-green algal blooms. The Water Authority's proposal 
would result in a large reduction in the nutrient loading to these \vaterways and \Von!d provide 
~m impetus for local community groups currently endeavouring to rehabilitate these systerns 
(such as the Torbay Jnlct Management Advisory Group). 

The Water Authority has provided a commitment that nutrient losses from the land disposal site 
would not exceed three tonnes of nitrogen and one tonne of phosphorns per annum (Appendix 
I). These represent never-to-be-exceeded nitrogen and phosphorus loss rates of 5.2 kg/ha/yr 
and 1.7 kg/ha/yr, respectively. These figures compare favourably with the nearby King River 
catchn1cnt which had loss rates of 6.7 :md 1,1 kg/ha/yr respectively in 1988 (a wet year). 

The never-to-be-exceeded site losses proposed by the Water Authority would also include 
1osses fron1 pre-existing 1anduses on the site, such as previous fertilizer applications and past 
piggery operations. In addition, the Water Authority has provided a commitment that no runoff 
from the site would occur in nine years out of 10 (Appendix 1). 

The Environmental Protection Authority recommends that the proposed monitoring programme 
be modified to incorporate sampling of pathogens in Seven Mile Creek under peak flow 
conditions. 

The Environmental Protection Authority believes that the commitments given by the Water 
Authority and the subsequent recommendations contained in this report will serve to adequately 
protect downstream water resources, and in all likelihood, will contribute to an improvement in 
the environmental values of the downstream watercourses. 
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4.6 Groundwater resources 
The proposal entails achieving the phosphorus binding capacity of the soils at the land disposal 
site by increasing infiltration. It is anticipated that by permitting the irrigation waters to pass 
through the soil, rather than run off, the area and time of contact between the adsorptive soil 
and these phosphorus-rich waters would be increased thereby capitalising on the natural 
binding capacity of the soil. lt is proposed to increase infiltration on the site by shatter 
ploughing (fracturing the soil and hardpan) and planting trees (reducing the incidence of 
waterlogging and providing root channels through the soil). 

Due to the promotion of infiltration and infrequency of surface runoff (no surface runoff in 
90% of years), groundwater management is a key issue in assessing the environmental 
acceptability of this project. The Environmental Protection Authority considers that because of 
the likelihood of increased contaminant levels in Seven Mile Creek not being discernible for 
many years, if at all, monitoring should initially be designed to quantify groundwater rather 
than surface water contaminant losses from the site. 

The Water Authority has placed an emphasis on monitoring the quality of ground water at the 
site (25 borehole sampling sites are proposed). In particular, the measurement of contaminants 
that are common in wastewater (for example, nitrate) and/or that are not readily adsorhed hy 
soii or taken up by plants (for example, salt) should provide a vcr; useful early warning system 
in the unlikely event the site should fail to retain contaminants. 

4.7 Visual impact 

The proposed land disposal site is visible fron1 Albany Highway, consequently it is proposed to 
mairHain an unharvested vegetative screen along this margin of the property. Tree plantings in 
the vicinity of the Albany airport (cast-west) runway will be modified to comply with Civil 
Aviation Authority safety requirements. 

Due to a number of public submissions regarding the visual impact of the site, particularly on 
nearby residents, the Authority makes the following recommendation: 

Recommendation 6 

The Environmental P1·otcction Authority recommends that the Water· Authority 
maintain a unharvcsted S()m vegetative screen along the southern periphery 
(Gunn Road border) of the land disposal site. 

Advice from the Valuer General and two other local valuers indicates that there is unlikelv to be 
any long tem1 impact on adjacent land values, if the land disposal site is operated as outlined in 
the PER. 

The Water Authority has proposed to purchase and maintain a. controlled buffer zone around the 
Tin1ewell Road (No. 2) treatmEnt plant. ,llJlhough this buffer is primarily for odour control it 
should also provide a visual buffer to surrounding rurallanduses. 

4.8 Contingency measures 

Water balance modelling has been conducted using conservative estimates of the 
evapotranspirational capabilities of the preferred tree species Tasmanian blue gum (Eucalyptus 
globulus). The Environn1ental Protection Authority recognises the in1portance of this n1odeJEng 
to the onsite retention of contaminants, and is aware of a shortage of locally derived 
evapotranspirational data; however, the F.nvironrnental Protection Authority is satisfied that the 
Water Authority has been sufficiently conservative in its modelling approach. 

The Environmental Protection Authority acknowledges the importance of maintaining a cover of 
high water-using plants so that contaminants can be retained onsite, <ll1d recommends that 
judicious plantings of alternate tree species be conducted in order that future impacts on the 
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hydrological functioning of the woodlot (due to insect attack or tree mortality) be reduced. The 
Department of Conservation and Land Management should be consulted in this matter. 

Recommendation 7 
The Environmental Protection Authority recommends the Water Authority 
conduct trial plantings to ascertain the suitability of alternate tr·ee species for 
the land-based disposal site, to meet the requirements of the Environmental 
Protection Authority. 

The proposed land disposal system is in compliance with design criteria specified by both the 
United States Environmental Protection Agency and the Environmental Protection Authority of 
Victoria. In the unlikely event that the land disposal system failed to perform to design, the 
Water Authority has provided commitments to: 

expand the overland t1ow and irrigated tree areas; and 

• construct an additional storage darn. 

The Water Authority has suggested that a nearby reserve (Reserve 20948, vested in the 
Departn1ent of Conservation and Land 1-1anagernent) could be ten1porarily irrigated with treated 
wastewater in the case of severe insect attack. The Environmental Protection Authority 
recommends against this because of the low tolerance of some native vegetation to elevated 
nitrogen and phosphorus concentrations. As a contingency, and in the unlikely event that 
temporary irrigation of treated wastewatcr is required, locallandholclers should be approached 
to ascertain their willingness ro accept treated wastewater for temporary irrigation onto their 
lands. 

Recommendation 8 
The Environmental Protection Authoritv recommends that Reserve 20948 
(vested in the Department of Conservatioi1 and Environment) not be irrigated 
with wastewater and that the Water Authority prepa1·e an alternate plan for the 
temporary irrigation of treated wastewater in the event that insect attack, fire 
or a decline in soil infiltration should threaten to cause: 

nutrient losses from the site to exceed three tonnes of nitrogen and one 
tonne or phosphorus per anmnn; and 

• sut·facc runoff from the sitt~ more ft·equently than one year out of HI. 

The Water Authority anticipates that eft1ucnts from the existing Albany foreshore industries 
could be accommodated under the proposed treatment/disposal strategy, provided these 
effluents were to meet Water Authority of Western Australia sewer entrance criteria. This would 
mean that some effluents would require pre-tremment before they could be cntlOred into the 
mains sewer. Plans to pre-treat eff-luent frorn the foreshore industries and enter this ntaterial into 
the mains sewer would he subject to environmental assessment by the Environmental Protection 
Authority. 

5. References 
Albany Harbours Technical Advisory Group (1990). Albany harbours environmental study 

!988-191\9, a report to the Environmental Protection Authority. EPA, Bulletin No. 412. 

i\lbany Harbours Technical Advisory Group (l'i90). Albany harbours environmental study 
1988-1989, a report to the Environmental Protection Authority - summary and 
recommendations. EP A, Bulletin No. 426. 

Water Authority of Western Australia (l989a). Albany sewerage development review. 

Water Authority of Western Australia (1989b). Albany wastewater treatment and disposal: a 
plan for the future. 
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Appendix 1 
Proponent's commitments on the proposal 



- 9 -

5.4 The Water Authority recognises CALM's expertise in the 
management of woodlots and we have already had some 
discussions with them on their possible participation 
in this project. Further discussions will be held with 
CALM during the preparation of the management plan for 
the woodlot area. The degree of their ultimate 
involvement will depend upon the outcome of these 
discussions and, of course, financial considerations. 
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Chnpter Nine 

SUMMARY OF COMMITMENTS 

9.1 WASTEWATER DISCHARGES 

9.1.1 NO. 1 (KING POINT) TREATMENT PLANT 

Discharge from the No. i treatment plant would cease in December 1994. 

9.1.2 NO. 2 (TIMEWELL ROAD) TREATMENT PLANT 

Discharge from the No. 2 treatment plant into Five Mile Creek would cease in December 
!996. 

9.1.3 LAND TREATMENT SITE 

The nutrient discharge from the land treatment site in groundwater or surface water would 
nor exceed I t of phosphorus and 3 t of total nitrogen per annum. 

9.2 NO. 2 TREATMENT PLANT 

The existing No. 2 aerated pond treatment plant would be upgraded to a capacity of 
3.500 k:L/d by December 1994. 

The treatment facilities would be further upgraded, enlarged or replaced as necessary to 
meet further demand, depending on their performance and that of the land treatment 
system. 

Frorn December 1994, the volume of wastewater pumped daily to the land treattnent site 
would not be less than the volume of water diverted from the No. 1 treatment plant. The 
volume pumped would be gradually increased as the trees grew on the land treatment site, 
until discharge into Five Mile Creek ceased in December 1996. 

The aerated pond plant and any subsequent upgraded or new plant would be managed and 
operated in such a manner that: 

• noise levels from the plant complied with the noise limits likely to be set by the EPA; 
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• offensive odours would only be detectable at the nearest odour-sensitive premises on 
rare occasions; 

• the wastewater from the plant did not create odour problems on the land treatment 
site. 

Appropriate remedial action would be taken if noise or odour reached unacceptable levels. 

Sludge from the plant would be disposed of in accordance with the proposed Australian 
Water Resources Council Draft guidelines for sewerage systems-Sludge management or 
by a rnethod approved by the Health Department of Western Australia. 

Earth works for the new aerated pond and storage pond would be carried out in a manner 
that minimized increased sediment flow into Five Mile Creek. 

9.3 LAND TREATMENT SYSTEM 

9.3.1 CONSTRUCTION 

Establishment of woodlot 

Establishment of the woodlot would be carried out in an environmentally responsible 
manner. 

In particular, shatter ploughing and mounding would avoid developed watercourses and 
would be managed to minimize increased sediment flow into Seven Mile Creek. Fifteen 
metre wide buffer zones would be maintained on each side of the creek. 

The spraying of herbicide for pre-emergent and post-emergent weed control would be 
closely managed to avoid pollution of Seven Mile Creek or overspray on to adjoining 
propenies. 

Earth works 

Earth works for the construction of the storage dam and tracks and roads on the property 
would t~ lee place du..""ing t1e summer. T.'ie drainage discharge fforn disturbed areas would 
be diverted on to areas of established pasture to minimize increased sediroent flow into 
Seven Mile Creek to the satisfaction of the EP A. 

The generation of dust would be suppressed by the use of water tankers. 

9.3.2 OPERATION 

The land treatment system would be managed and operated in accordance with the 
National Health and Medical Research Council and Australian Water Resources Council 
guidelines (1987) for land treatment of wastewater, or as otherwise approved by the 
Health Department of Western Australia. 
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Overland flow area 

The overland flow area would be operated to remove the nitrogen content in the incoming 
wastewater to a level that resulted in not more than 106 kg/ha of total nitrogen per annum 
being applied to the area of trees irrigated. 

Storage dam 

The storage of wastewater in the dam would be managed so that no overflow of the dam 
occurred in 90% of years. 

Irrigation system 

The operation of the irrigation system would be msnaged in a manner that: 

• 

• 

• 

achieved no runoff in 90% of years; 

achieved moisture levels in the effective root zone of the trees sufficient to limit 
downward percolation to the amount required to ensure root zone salinity was 
maintained at a sustainable level; 

optimized evapotranspiration by the trees . 

Monitoring 

The performance of the system would be monitored in accordance with the programme 
set out in Appendix D. 

Insect attack 

The Water Authority would join with CALM and other landholders with tree plantations 
in the Albany area to monitor insect activity in order to provide early warning of insect 
build-up. 

If serious insect attack appeared likely, the Water Authority, in conjunction with CALM, 
would develop and implement a plan to control the attack. 

Fire 

The Water Authority would: 

• maintain firebreaks on the site to the satisfaction of the Bush Fires Board; 

• keep all fire dams on the site full of water during summer; 

• provide and maintain fire control vehicles on the site to the satisfaction of the Bush 
Fires Board; 
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• ensure that Water Authority employees were trained to handle fire incidents; 

• ensure that staff complied with the provisions of the Bush Fires Act 1954; 

• prohibit smoking in the areas planted with trees. 

9.3.3 CONTINGENCY PLANNING 

If the land treatment system failed to perform to design, the Water Authority would, as 
necessary: 

• 
• 

expand the overland flow and iuigated tree areas 
construct an additional storage dam . 
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SUMMARY OF SUBMISSIONS MADE DURING THE PUBLIC SUBMISSION 
PERIOD 

PROPONENT: Water Authority of Western Australia 

PROPOSAL: Albany sewage- treatment and disposal of wastewater 

CLOSING DATE: 2nd May 1992 

NO. OF SUBMISSIONS: 12 

The foliowing comments, issues and questions have been raised with the Environmental 
Protection Authority during the public review period. 

I. Summary 

Of the submissions 8 were in favour and 2 were against the proposal, the remainder 
queried the project on technical t,'Tounds. 

2. General 

2.1 The site is far too small, has a limited operational life (until 2020) and has limited 
scope for future expansion. The site should be located further inland. 

2.2 A buffer zone must apply to the site. The summary on page ii suggests this; 
however, figure 4.8 doesn't. 

2.3 lt is unfair for local land owners to bear the cost of this development. Independent 
evaluations indicate that real estate values in the vicinity of the site will fall bv about 
20%. . ~ 

2.1i No specific time frame is given for the connection of the No 4 Sewage Treatment 
Plant (Bayonet Head) to the centralised facility at Timewell Rd (this services about 
100 dwellings). 

2.5 The proposed construction of an activated sludge treatment plant at Timewell Rd 
should not occur later than 1996. A delay would overtax the existing plant which 
would already be under pressure to cope with the proposed effluent vo1urnes. 
Deiays would also defer the consideration of establishing a septage lreatrnent plant 
for A!bany. 

2.6 Trees may be an added clanger to the airport in case of a forced landing. ln addition, 
the trees and clams may hinder air traffic by enticing birds into the area. 

2. 7 The aquifer is likely to be a regional one with preferential zones. The rain-fed trees 
should cover a strip along the southern boundary of the project area in order to 
intercept groundwater nows. 

2.8 The intent of the document to consider as a contingency the irrigation of the Down 
Road Nature Reserve is undesirable. The document fails to appreciate the recent 
change to purpose and vesting of this reserve. 



3. Alternative Proposals 

3.1 There is no consideration given to alternative treatment processes prior to irrigation. 
lt may actually be feasible to discharge tertiary treated effluent to Five Mile Creek. 

3.2 Tertiary treatment should be conducted prior to land disposal on this site. 

4. Technical Issues 

4.1 A budget for nitrate, nitrite, orthophosphate, salinity, pathogens and heavy metal 
losses from the site should be included. 

4.2 The effluent quality of BOD/SS quoted as 50i180 is very poor for a treatment 
process of this kind (pg 4-14). 

4.3 For at least 5 months of the year evaporation rates at Albany would not be adequate 
for any nett loss of effluent by evapotranspiration, necessitating storage until 
summer (Marsh all, 1991 ). From the figures in the PER. the storage would have to 
be at least 900,000 kL (ie !50 clays at 6000 kL per day); this does not agree with 
the graph on page 4-17 which gives only 1/3 this figure. 

4.4 On poge 7-9, it is proposed to limit discharge of nitrogen to 3t per annun1, which is 
very different from the preliminary study which proposed zero discharge. Why? 

4.5 Discussion of pathogen loads in the storage dam is inadequate, It is not correct to 
assume that these pathogens would die in the storage dam (page 7-11 ). Viruses may 
be relatively long-lived and may persist in the sediments over winter, or may 
survive in the groundwater. Any surface discharge during high rainfall may result 
in the discharge of potential pathogens, particularly entero-viruses and enteric 
bacteria such as Salmonella spp into Seven Mile Creek. 

5. Suggestions 

5.!. Pilot plant studies using biological methods be carried out in order to achieve 
maximum levels of BOD, nitrate and phosphate reduction in Albany sewage. 

5.2 In order to minimise the fire hazard it is suggested that the plantation be grazed from 
time to time. 

5.3 Long term dynamic changes in the demand for water and nutrients from effluents 
have only been studied in pilot trials, CALM would be pleased to be involved in on
going forest research with the proponent. 

5.4 CALM would be pleased to be closely involved with the proponents in preparation 
of an Environmental Management Programme should the EPA recommend that the 
project be approved. 
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A.LBANY SEWERAGE: LAND DISPOSAL OPTION 

Reference is made to your letter o! 24 March, 199~ re~ards 
possible affect on land values to land adjoining, or in n~ar 
vicinitY of the above project. 

Aa tl'\is. type of sewera/e ./~reatment is relatively new to thii: 
state, and especially/the citizens of the Albany area, it is 
perceived that any possible purchasers of land in the 
vicinity would treat the project with some caution, until it 
w~s shown aftor some time of operation that any possible 
problems with:-

1. Odour 
2 Aesthetics 
J or Pollution of waterways and undQrground supply Yere 

unfoundnd. 

Due to the closeness to Albany Town und size of survoyed 
lots, aestheti-cs have a greater influence on value than 
agricultural production and therefore the reluctance of 
purch<tsers to consi(ier buying in the area in the short term 
would have a considerable impact on saleability, from the 
tiine of the rn~ojects announcement until the full impact ie 
evident. 

It may also happen that it' the project is successtul il'l 
establishing a tree plantation with no visible problems to 
neighbours, it may aotually enha.nce the area and therefore 
the value to purchaser!?. rt is difficult to projeot ~t this 
early stage, the longer term outcome especially as we 
currently do not have access to all the relevant expert 
reports on the project. 

Conclusions: 

In re9ard +-n :rating values this Office will only !l'.&:k.e 
adj\1stments when the outcome is evidenced by property sales, 

!' 
V (J.\ 

i 
' 

t 

I 
r 



RT SOUTHN. RE('N r-~ .... _ 
• .J, · • i'iLtfHN'( 
i<t:GN. Ill l!HN y {\{ 0 . 

4 

- 2 -

The general affect on adjoining values is difficult t.o prQdict 
in the longer term as it is dapendant on the success or failure 
et the project. 

¥ours taithful1y 

G PENNER 
REGIONAL VALUER - RtWAL 

l May 1992 

CC MR J\ NUI!< 
D!S'tRIC'l' VAI.Ut;R, ALMNY 
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MR P MOORE 
(!% 224818 

THE CHAIR.1>1AN 
ENVIRONMENTAL PROTECTION AUTHORITY 
WESTRALIA SQ, 38 MOUNTS BAY TCE 
PERTH 6000 
Attention: Mr G Bott 

Dear Geoff 

26:3 F!TZGEP.ALD STREET 
NORTH AM W A 
Postal Address· P Q_ Box 2~35 Nortt1arn 
vVes1crn Austra!1a 6401 
Te!eDhone_ (096) 22 4B88 F'ax· !096; 22 2696 

£NV1RONME:~TAl PRDTF.r' --
1--------·----

PER - .Al>Bl\_,"lY SEWER.'\.GE: TREATMENT AND DISPOSAL OF WASTEWATER -
RESPONSES TO PUBLfC .COYL'1ENTS 

On 25 May you faxed us a summary of the submissions made 
during the public review period for this PER. 

Attached is a copy of t.hat fax together vli th our response to 
each of the issues raised in your sum1nary. 

Should you wish to discuss any of these responses please 
contact me on the above numbt::r. 

Yours faithful 

P MOORE 

9 June 1992 



WATER AUTHORITY OF WA 
GREAT SOUTHERN REGION 

WATER AUTHORITY RESPONSE TO ISSUES AND QUESTIONS RAISED WITH 
THE ENVIRONMENTAL PROTECTION AUTHORITY 

ON THE 
PUBLIC ENVIRONMENT REVIEW 

FOR 
ALBANY SEWERAGE - TREATMEN~D DISPOSAL OF WASTEWATER 

GENERAL 

2.1 The site has been selected to satisfy the anticipated 
demands from Albany until the year 2020 (25 years from 
commissioning) which is consistent '\.vith established 
long term planning horizons. 

It should be noted however, that the Stage 1 Report 
highlighted that large areas of land of similar soil 
characteristics were available immediately north of the 
selected site and the development of thi_s land would 
effectively double the life ~f the disposal system. 

All land in t.he area. is zoned rural with litt.le, if 
any, demand to rezone in the short to medium term. 

'I'he Water Authority therefore believes it would be 
unwarranted to take action to require control of this 
land at such an early stage. 

2. 2 T'he PER {page 4-5) indicates that a forma.l WAWA 
controlled buffer zone will be established around ~ne 
_No- 2 Wli?TP to onsure future housing development 
adjacent to the plant is not affect.ed by a.ny odours 
t.ha.t. may occu.r fr()IT! time to time. 

The Water Authority believes that the development 
proposed for the land disposal site does not require a 
formal buffer zone. Section 7.3.5 of the PER addresses 
t.he issuR ot possi'.ble odour 9eneration a_nd determines 
that odours from the site should not be detected. 

The most probable point for any· odour generation is 
located some l..5km from the Albany Highway and the 
rH~arest housE.: is we.l.1 in excess of any normai buffer 
zone requirements. 



- 2 -

2.3 The effect of the land disposal site on the price of 
adjacent land is difficult to det.ermine with any 
certainty. 

The land disposal system proposed is new to western 
Australia, and as such some form of initial 
apprehension from the community could result in some 
degree of negative movement on adjacent land prices in 
the initial establishment phase. 

Advice received from the Valuer General and two other 
local valuers indicates that, if the land disposal site 
operates as outlined in the PER, there is unlikely to 
be any long term impact on the adjacent land values. 
In fact, there is some possibility that the proposal 
may in fact lead to elevated land prices in the area. 

(Refer letter from Valuer General) 

2. 4 The exist.ing No. 4 treatment plant has the capacity to 
treat sewage from 1,000 persons and currently is only 
serving around 370 persons. As a consequence the plant 
is producing a high quality effluent which is currently 
being discharged satisfactorily on site. There is no 
evidence to suggest that adjacent v;ater..va.ys are in 
anyway being polluted by this plant. 

The No. 4 treatment plant was installed some years ago 
to cater for nonfrontal development that took place in 
the Oyster Harbour and Lower King areas. The plant is 
still relatively isolated with the closest acceptable 
discharge main being some 7.5 kms from the current 
site. The cost of connection to the scheme would 
therefore be extremely large and should be avoided 
until this area is linked to the frontal development or 
an observed env irorunental impact occurs. 

Although a time frame for -the removal of the plant is 
not mentiorv:-:.d in the PER, "1P~-.-pn..f- ,..., 1 artt11 rJ(r ind 1 r~a-t-P.c:. 
t.hat developntenL '.-Jithin th~" .. ;;~~,_c;~ld·" di~·tat.e··~th~~,---i.t 
will reach its useful capac around the year 2000. 

2. 5 ~rh.e long term proposal for Albany' s sewerage scheme is 
based on the No. 2 Treatment Plant at Timewell Road 
handling all wastewater from Albany. An integral part 
of this proposal relies on the existing aerated pond 

ant being converted to an acti.vated sludge p1.a.nt. 

Orioi.nal planning indicated that. t:his conversion would 
hav~ occu~red around 1996 however as the proposal has 
been refined it has been possible to delay thi.s 
conversion for an additional 4 years (around 2000) and 
thus achieve signifJ.cant cost savings which can in turn 
be passed on to customers. 
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With regard to the siting of a septage plant, although 
some preliminary contact has been made \vi th the 
Authority there has been no formal proposal submitted. 
Furthermore the Authority has some concerns in relation 
to the overall viability of accepting septage wastes 
into the sewerage system particularly at the Timewell 
Road plant where the aerobic treatment system is 
somewhat incompatible with the anaerobic septage 
wastes. A septage plant is not now nor has it ever been 
part of this proposal and it is recognised that 
separate environmental approval will be required for 
such an installation should it be proposed in the 
future. 

2, 6 The impact of the proposed lctrH..i disposal site on the 
operations of the Albany Airport were summarised in 
Section 7.3.6 of the PER and discussed in Section 12.6 
of the Stage 2 Report. 

The Albany airport is controlled by the Shire of Albany 
who set conditions on the development. These 
conditions which are detailed in Section 12.6 of the 
Stage 2 report have been incorporated into the 
proposal. 

In general terms:-

( i_) plantings in the western flight path approach of 
the east-west runway have been modified to 
safeg-uard planes in the case of emergency 
landings, and 

( ii) information received from C..A..Ll""j_, th.e Civil Aviation 
Authority, and local ornithologists (verbal 
communications) is that no appreciable increase in 
bird hazard should occur as a result of the 
development. 

2.7 Tl1e investigations carried out by the hydrogeologicaJ 
consul t.ant.s A. J. Peck and Associates ( Sta.ge 2 Report) 
indicate that no aquifer as such exists in the vicinity 
of the land treat,rnent site although groundwater was 
encountered at a depth of around 10 metres belo~...v t.h.e 
surface'· 

Due to the clayey soils in the site, sub-surface 
lateral flows w.i..l.l be extremely lov.,r. Vertical 
infiltration will_ be further facilitated by the contour 
ripping of the site prior to tree planting. 

Due to the measures taken to prevent shallow 
sub-surface lateral flows, a strip of rain fed trees 
will be unlikely to have any ceal impact from a water 
management point of view. 
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Consideration will however be given to maintaining a 
zone of unharvested trees along Gunn Road to act as a 
visual buffer and to ensure that evapotranspiration 
from trees along the southern boundary of the site is 
maximised. 

2.8 The Water Authority acknowledges the recent change of 
purpose and vesting of Reserve 20948. 

The use of this reserve for the temporary irrigation of 
effluent was suggested as one of several alternatives 
that could be considered as part of contingency 
planning in c-9se of severe damage from insect attack. 

With the change in purpose of the reserve, other 
contingency options,(the irrigation of adjacent pasture 
would seem to be the most likely as a short term 
measure) will be developed to enable continued 
operation of the proposal should it be necessary. 

It should be stressed that the probability of requiring 
this option is considered to be extremely low 
particularly in view of the protection proposals 
outlined in the PER. 

ALTERNATIVE PROPOSALS 

3.1 The current proposal has been developed after an 
& extensive review of the options available for the 

3.2 disposal of Albany's wastewater. 

In May 1991, Kinhill Engineers, consultants employed by 
the Water Aut,hority, released a report titled 
''Preliminary Study of Options for Disposal of Treated 
Y.Jastevlat:er" ( St_aqc.=: 1 Heport) which cons:Ldered a ranqe 
of disposal options and ul timat_ely rGcommended t.he 
adoption of the current proposal. 

Under Section 4.3 of that report a detaj_led comparison 
of the various lc.~nd disposal options wer~.:: discussed, 
including the effects of changing levels of treatment 
prior to the ]_and disposal system. 

Th~? cc;nc1usion Lrom this section of the report was t~ha.t. 
a land disposal system incorporating the slow rate land 
treatment was the most cost effective option. 
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Section 4. 4 and 4. 5 of t.he same reoort then carried out 
an analysis of possible slow rate treatment systems and 
concluded that there was no benefit gained from 
t.rea.ting to tertiary quality prior to the land 
treatment system and in fact tertiary treatment is 
detrimental for land disposal systems. The nutrients in 
tertiary treated effluent are in a form where they are 
not readily utilised by the vegetation or trapped in 
the soil. 

A treatment system which produced secondary quality 
effluent was therefore recommended. 

Section 4.2 and 4.3 of the Stage l Report discusses the 
potential of discharaina t_o t.he envi rorunent via a 
Wetland system and c~ncludes-that these systems could 
not achieve the original zero nutrient discharge 
criteria. 

An additional literature .review recently carried out 
has confirmed that:-

(i) a tertiary treatment plant followed by a wetland 
system could not reduce the long term nutrient 
discharge levels to a figure below the levels 
currently being discharged into 5 Mile Creek, and 

( i.i) a tertiary treatment plant followed by a 
constructed wetland system would not be as cost 
effective as the current proposal. 

~ECHNICAL ISSUES 

4. 1 The t~heoretical design of the land treatment and 
disposal site as described in the Stage 2 Report and 
the PER .is .for zer-o nutrient loss from the site for 90% 
cf years. In years of highe.r rainfall some discharge 
of nutrients may occur but this will be highly diluted 
by the flood flows in the waterways at. the time. Any 
nutrient discharge will be insignificant compared Vlith 
the nutrients in the existing runoff from the developed 
land . 

. l\1 t,hough no com.,-rrti tments are given for specific losses 
in rAlation to nitrate, nitrite, and orthophosphate, 
the Water lluthority has given specific commitments 1.n 
relation to total nitrogen and total phosphorus. 

The possibility of increases in groundwater salinity is 
discussed at page 7-9 of the PER. Due to the extremely 
sl.ow movement of the oroundwater t JO met~:ees Der annl~m) 
it is estimated that it will take'around 20 years 
before increased salinity will be detected in the 
groundwater adjacent to Seven Mile Creek, Setting a 
salinity budget. to assist short ·to medium t.erin 
management \;vould therefore be meaningless. 
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Section 12.4 of the Stage 2 Report discusses the impact 
of heavy metals from the wastewater on the land 
treatment site. Due to the extremely low 
concentrations of heavy metals in Albany's wastewater, 
heavy metals are not considered to be a management 
problem. 

Pathogens are expected to be completely retained on 
site except in extreme rainfall events. During these 
periods f1ows in Seven Mile Creek will ensure high 
levels of dilution and hence extremely low risk. 

4.2 The effluent quality criteria quoted in Section 4.5.2 
of the PER for the aerated ponds plant are not uncommon 
for this type of plant. 'I'he relatively high suspended 
solids levels can be atLributed to the high algae 
concentrations that are present in this type of 
effluent. It should be noted that if the algae were 
filtered out of the effluent, the quality would be 
better than that of an activated sludge plant 
(ie. BOO/SS of 20/30). 

An essential part of the land treatment option is the 
overland flow area which will effectively filter out 
most algae prior to discharge into the storage dam and 
hence irrigation to the trees. The proposal also 
provides for the complete filtration of effluent prior 
to irrigation. The filtration plants proposed are 
known to have successfully removed algae from pond 
effluents in both Victoria and South Australia. 

4.3 Section 7.3 of the Kinhill Stage 2 Report discusses in 
detail the water balance methodologies for the land 
treatment site. 

The proposal as detailed in the PER and justified in 
the Stage 2 Report is based on:-

11 • storage in the root zone area of th8 irrigated 
t~rees r and 

(ii) storage in the dam. 

The storage requirements have been mathemati.cally 
modelled for a range of rainfall and evaporation 
scenarios and thE? volume of the construct-ed st_oragc~ 
adjusted for the worst case. 

On-site infiltratJ.on tests have been carried out to 
verify the root zone storage capabilities of the soil. 

The comment~ that. 900:rOOOkL of stora.qe is requ.i ... red :ta:LlS 
to t.ake into account, thf:::; .r:oot zone storage. 
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4.4 The design of the system has not changed from the 
original proposal outlined in the Stage 1 Report. 

Section 7.3.2 of the PER and Section 7.4 of the Stage 2 
Report discuss in detail the nutrient balances within 
the site. 

From the modelling that has been carried out all 
nitrogen can be used on site. However although 
theoretically possible, the water Authority accepts 
that in a practical sense it would be impossible to 
guarantee a zero discharge, and as such the Water 
Authority has set a practical limit as a commitment in 
the PER, 

The figure of 3T of total nitrogen represents 
approximately 1/3 of the total nitrogen load currently 
being discharged into 5 Mile Creek from the No. 2 WWTP 
and as such is a significant improvement~ 

4.5 As outlined in the PER it is anticipated that under 
normal operations, pathogenic organisms (bacterial and 
viral) will be retained on site (within the soil 
profile) and progressively die off over time. Section 
12.3 of the Stage 2 report details experiences in the 
U.S.A. which support this premise. 

The Water Authority accepts that some viruses have long 
lives and there is some possibility that they may 
survive until they are transported off site during 
extreme rainfnll events. 

With the site preparation (contour deep ripping) the 
water holding capacity of the site will be greatly 
improved thus making runoff even-ts rare. 

Furthermore, the dilution that will occur during such 
rare events will be extremely high thus significantly 
reducing off site risk. 

It shou_1d be ncrLed t~hat secondary effluent from tl1e 
existing Timewell Road treatment plant has been 
discharging into Five Mile Creek for approximately 10 
years and there is no record of illness resulting from 
this dischargE.:. 

In light of the operational experiences from the 
Timewe11 Dlant and t.he narti.cular design 
safeguards inc~rporated into~the proposal, the risks 
f'rom pathogens are considered t_o be minimal_ 
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SUGGESTIONS 

5.1 The time frame available to the Water Authority before 
the King Point treatment plant is to be closed 
precludes the possibility of carrying out pilot studies 
on the land treatment site. 

The design of the land treatment site has therefore had 
a large degree of conservatism built into the initial 
development. 

As the site has a 25 - 30 year life, a considerable 
degree of research can be carried out before the site 
becomes heavily loaded. 

The initial aerated pond plant is based on well known 
and established technology. 

The design of the activated sludge plant, to be 
constructed in the year 2000, will be the subject of 
numerous studies t.o ensure that the plant delivers the 
most cost effective effluent standards. 

5.2 Section 9.6 of the Kinhill Stage 2 Report outlines the 
proposed approach to minimising the fire hazard. 

As soon as environmental approval is obtained, the 
·~later Authority will commence the development of a 
management plan for the woodlot area. Fire control 
~~v.i11 be an important pari:. of that management plan. 

Section 9. 5 of the Kinh.Ul Stage 2 Report indicates 
that grazing offers a means of practical fire hazard 
minimisation. This opt.ion will be furtcher explored 
during the development of the woodlot management plan. 

5,] In tion to the c;om.:mitments given in relation to ·the 
land tr-eatm.E~rrt sitE~ in Section 9. 3 of the PER t.he Water 
Authority will also be conducting research into the 
Long term impacts of this proposal (i.e. growth rates, 
nutrient uptakes, evapotranspiration rates, nutrient 
and salinity build up in the soil). 

The research proposals as suggested, will be discussed 
\.'.rit-h CALN during t.he prepa:ca.t.ion of the wood1ot. 
management p1a.nr at which tirne thr:::i..r input can be 
considered. 
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5.4 The Water Authority recogni.st~s CALI'1 1 S expertise in the 
management of woodlots and we have already had some 
discussions with them on their possible participation 
in this project. Further discussions will be held with 
CALM during the preparation of the management plan for 
the woodlot area. The degree of their ultimate 
involvement will depend upon the outcome of these 
discussions and, of course, financial considerations. 

'lHXll522. 'IXt:IP 


