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1. Background 

 
On the 23rd November 2011, the Independent Competition and Regulatory Commission released 
its Context and Issues Papers, outlining the framework for its review of the needs of the ACT 
community into the future in respect to water and sewerage services and secondary water use in 
the ACT, inviting community submissions. 
 
The ICRC is commended on its recognition of significant issues needing to be addressed at this 
time, in respect to the future directions of water resource development and management in the 
ACT, and the role of planning, regulatory and pricing instruments in influencing outcomes. 
 
The comments made in this submission reflect my 50 years working in the water industry, in the 
areas of hydro-irrigation design and development, metropolitan water supply design, water 
resources planning, development of National water management practice and water quality 
guidelines, and in urban water research. 
 
2. Comments on the scope of the review framework 

 
I also commend the ICRC in respect to the integrated and comprehensive scope of the review 
framework, with emphasis not only economic outcomes, but also on the environmental and 
social outcomes, and in its encouragement of submissions bringing a holistic approach to the 
issues. 
 
There are however, a few aspects of the review framework deserving of review, in the interest of 
securing the arrangements best securing the amenity and economy of the Canberra community 
into the future. 
 
The pattern of water services development and administration evolving in the ACT is similar to 
that of other Australian States & Territories – a split between the State or Metropolitan based 



water corporations delivery of services, based on large centralised headworks and distribution 
systems, and the locally based water and land management arrangements, administered by Local 
Government related authorities. I have attempted to illustrate this split in the attached ACT 
Water Resources Policy Framework diagram. 
 
It is the distributed nature of the local water and land based management options, and their 
integration with other land, environment, and social amenity considerations, which present 
valuable alternative water source opportunities. Consequently, the separate allocation of cost to 
water supply associated with these facilities is often difficult. This is an issue that I will develop 
further in this submission. 
 
Not-with-standing these difficulties, the inter-relation between market mechanisms and statutory 
planning, at a time of major reform in water resource management, and the emergence of 
environmental/resource constraints, is surely a key issue in respect to this review.  
 
As correctly noted in the Context Paper, the Environment Protection Authority has responsibility 
for the development and regulation of the water quality and environmental guidelines, in respect 
to securing the values identified in the Territory Plan, and ACT Health have responsibility in 
respect to the development and advice to management agencies in respect to public health related 
aspects of water consumption and recreational use. 
 
As noted in the Context Paper, Territory and Municipal Services operates and maintains the 
stormwater drainage aspects of the urban waterways. There are two other key Government 
stakeholders missing from Figure 4.4 ACT Institutional arrangements Figure. 
Parks, Conservation & Land Branch of TAMS manages the urban lakes, ponds and wetlands. 
Sport and Recreation Services within the Economic Directorate manage the public sports ground 
facilities across Canberra, including the responsibility for watering and maintaining the facilities.  
 
These structures reflect a past in which ‘operation and management tasks’ were the key strategic 
activities. This fragmentation of urban waterways management and development is a serious 
impediment to the recognition and innovative promotion of these incredible City assets. 
 
Page 11 of the Context Paper states that “the vertically integrated model is reinforced by the 
natural monopoly characteristics of the reticulation network, which means it is uneconomical to 
duplicate”. 
 
I suggest that it would be more accurate to observe that ‘the monopoly afforded by a 
metropolitan wide reticulation system, and sole access to headworks sources, has led in the past, 
to the predominance of single centralized water supply service providers’.  As we are currently 
observing, advances in technology, a better educated - DIY community, the explosion in cost of 



centralized system capacity augmentation, the cost of replacement of aging or technologically 
redundant infrastructure, and expanding externalities, have led to a mix of local, precinct and 
metropolitan based service systems, across the communication sector, the energy sector, and now 
the water sector. This change also reflects changes in life styles – community expectations and 
engagement in sustainability outcomes - perspectives that have not been accommodated in the 
past by the ‘commercial – long time span based large infrastructure based systems, underpinned 
by a control paradigm. 
 
I don’t see this shift in a negative way, but rather as a time of extraordinary opportunity to build 
partnership and adaptive and economic capacity, better able to respond to an uncertain future. 
  
Finally, the reference to stormwater based source of water supply in the ‘Context paper’ and the 
‘Secondary water use in the ACT’, addresses just one stormwater management component – 
water supply. Typically, ACT urban lakes, ponds and wetlands have been developed on the basis 
of multiple functions, including: 

i. Stormwater pollution control, necessary to protect designated environmental and use 
values of downstream waterways – a condition of urban development; 

ii. Provision of landscape and recreational amenity for adjacent urban areas; 
iii. Amelioration of flood risks to downstream areas (through the incorporation of flood 

detention storage capacity into Ponds such as Gungahlin, Yerrabi, Southwell Park) 
resulting from further urban development in the upper parts of local catchments; 

iv. Provision of second class water for irrigation of local parks and sportsgrounds; 
v. Provision of road, cycle and walkway crossings of drainage and creek lines; 

vi. Micro-climate management (significant tempering of peak summer temperature for local 
area); 

vii. Potential for carbon sequestering associated with changes in design of wetland zones into 
the future. 

 
As a result, the economic benefits of these facilities is enhanced some 3 to 4 fold. 
The design and construction of pond/wetland facilities in association with land development, is 
critical to capturing opportunities for securing a number of integrated – multi-function 
arrangements, and to capture the ‘enhanced property values’ associated with water frontage or 
views of the waterway. 
 
Applying ‘Separable Costs Remaining Benefit’ technique adopted by the US Bureau of 
Reclamation, US Corps of Engineers and the US EPA, it is possible to allocate (separate) costs 
across beneficiaries of multi-purpose resource management projects. 
 
 
 



3. Role of stormwater based water supply 
 
While the small size of stormwater based water supply facilities places them at a disadvantage in 
respect to their lack of ‘economies of scale’, there are several important features of local 
stormwater based water supplies, underpinning their technical, economic, environmental and 
social values, as follows: 

i. as a distributed source, water can be supplied locally without the need for extensive and 
costly distribution pipe systems; 

ii. the opportunities to develop water supply function in association with other functions 
(multi-purpose), yields a significant enhancement in the Benefit/Cost ratio, enabling the 
allocation of costs across a range of beneficiaries, rather than to water supply charges 
alone; 

iii. the location of facilities locally provides an opportunity for enhancement of local 
landscape and recreational amenity; 

iv. the small capital investment in local facilities, and the immediate return on investment in 
respect to immediately bringing users on-line, significantly enhances the return on these 
investments, as compared to the long time-lags with large headworks facilities reaching 
capacity; 

v. the nature of specific use of stormwater (irrigation of sportsgrounds and parks), enables 
design based on ‘fit for purpose’ water quality & reliability levels, thereby reducing the 
high cost associated with ‘high reliability & low risk’ built into headworks supplies; 

vi. the scale of stormwater based supplies, and the sustained stormwater discharges over dry 
periods, enables a reduction in the scale of storage requirements, and the utilization of 
local storage opportunities (lakes, ponds, groundwater). 

 
4. Comparison of stormwater and metropolitan water supply costs 

 
A comparison of the total (capital plus operating) cost of the Canberra Integrated Urban 
Waterway projects with the operation costs of the Murrumbidgee River to Googong Reservoir, 
Googong Treatment & Googong Treatment Plant to Stromlo water supply, indicates that the 
stormwater based supply is significantly less than the Googong supply. This comparison is 
important, as it recognizes the capital investment already made in the augmentation of the 
Googong water supply system (Googong operations cost only), hence focuses solely on future 
costs. 
 
Murrumbidgee River to Googong pump & diversion pipeline 

Pump capacity = 100 ML/d = 105 m3/d 
Lift plus friction head loss = 350 m 
Pump energy = 9800 N/m3 x 100 x 103 m3/d x 350 m/(86400 x 1000 x 0.75) = 5290 kW 
Energy cost = 5290 x 24 (kWhr) x $ 0.15/kWhr ÷ 100,000 m3 = $0.19/m3 



 
Googong Water Treatment Plant cost 

Plant capacity 270 ML/d 
Cost of treatment (clarification, filtration, disinfection, pH adjustment) = $0.15/m3 

 
Googong Water Treatment Plant to Mt Stromlo Rising Main 

Pump capacity 270 Ml/d 
Lift plus friction head loss = 200 m 
Pump energy = 9800 N/m3 x 270 x 103 m3/d x 200 m/(86400 x 1000 x 0.75) = 8170 kW 
Energy cost = 8170 x 24 (kWhr) x $0.15/kWhr/270,000 m3 = $0.11/m3 

 
Total operating cost = $0.45/m3 
PVO&M = $0.45 x [(1.065)50 – 1]/[0.065 x (1.065)50] = $6.65/m3 

 
While there is a significant evaporation loss of water stored in Googong (60 – 70% of Mean 
Annual Inflow), which could be allocated in part as a loss of Murrumbidgee pumped water, this 
analysis has assumed that all of the water pumped from the Murrumbidgee is in fact conserved in 
full as supply. Hence, the levelised operational cost = PVO&M = $6.65/m3 
 
Total levelised cost for stormwater recycling, including treatment, storage & distribution = 
$0.58/m3 for the first 700 ML of supply (storage based largely on existing lakes and ponds). 
 
The ‘total levelised cost’ for the 4.5 GL/yr target is $3.02/m3 
 
Note that in the case of the Canberra Integrated Urban Waterways levelised costing, the full cost 
of storage provision has been allocated to the water supply function in cases where a new pond 
or wetland is required as part of the stormwater detention – storage arrangement. Nor has there 
been any allocation to other functions provided by the ponds/wetlands in respect to pollution 
control, flood detention, landscape/recreational amenity, local micro-climate management, 
access, or carbon sequestering. 
 
While acknowledging that the interest and amortization of the investment in the capital works 
investment already made in respect to the ACTEW water supply system is required, irrespective 
of alternative source development, the analysis indicates that the total levelised cost (including 
capital works) of the Canberra Integrated Urban Waterways based water supply is significantly 
cheaper than the levelised operations cost for the Murrumbidgee to Googong - Googong water 
treatment - Googong WTP to Mt Stromlo transfer system. 
 



Therefore, from an economic perspective, there remains a strong case for the full implementation 
of the Canberra Integrated Urban Waterways program of development of urban stormwater as 
an alternative source of water supply. 
 
5. Role of residential rainwater tanks 

 
For a 300 m2 residential roof area x 600 mm/yr average rainfall x 50% harvesting = 90 kL/yr, or 
a 450 mm/yr x 60% harvesting drought year = 80 kL/yr, a $2000 cost of supply and installation 
of rainwater tanks (annual interest plus amortization cost of $120/yr) the cost of harvested water 
ranges from $1.3 to $1.5/kL – a rate well below that of town mains water. It is this mix of local, 
neighbourhood and metropolitan water supply sources and recycling that will provide resilience 
in respect to drought conditions into the future. It is also an approach that fully engages the 
community as partners in urban water management and conservation. 
 
There are significant economies and enhancement of reliability of systems into the future with a 
shift to precinct based harvesting systems. The sustained availability of rainwater during the 
drought, at a time when the headworks catchments had substantially diminished their yield of 
runoff to reservoirs, highlights the important sustainability role of this mix of water supply 
sources in a Climate Change future. There is also a significant social component associated with 
these measures – the engagement of the community as managers of water, with all its 
uncertainties, rather than a ‘water services’ client, having expectations based on commercial 
agreements rather than the variable water availability reality. 
 
6. Economic cost of impacts of urban stormwater discharge on downstream waters 

 
The annual value of Lake Burley Griffin water supply and recreational uses has been assessed as 
part of the Commissioner of the Sustaninability and the Environment Investigation into the state 
of Lake Burley Griffin and catchment, at $25.5 annually. These values are currently at risk, as a 
result of the high incidence of Blue Green algae and faecal contamination of the Lake leading to 
cessation of water based recreation activities. The Lake water quality assessment indicated that 
the major source (80% during critical dry periods) of pollutants promoting the BG algal blooms 
is Canberra and Queanbeyan urban stormwater. 
 
PV = $25.5 x [1.06550 -1]/[0.065 x (1.065)50] = $376 million. 
 
The annual BOD loading during critical dry periods is estimated at 90,000 tonnes (dry year). 
Based on the potential loss of economic return as a result of Lake closures, the Present Value of 
BOD reduction is $376/90 = $0.85/kg intercepted. 
 



In 1987, in response to concerns regarding the impact of Tuggeranong stormwater discharges to 
the Murrumbidgee River impacting on the ecology and recreational use of the River, Lake 
Tuggeranong was constructed, primarily as a pollution control measure. The Lake, together with 
Point Hut Pond and Lower Stranger Pond, has been spectacularly successful in protecting water 
quality in the River, with the quality of water leaving the ACT at its northern border equal to that 
of water entering the Act at its southern border. 
 
As part of the response to the 1999 to 2009 drought, ACTEW established a facility at the Cotter 
Pump Stn, for pumping water from the Murrumbidgee River to Mt Stromlo, to augment the 
seriously impaired Cotter catchment water supply. This facility has been retained as part of the 
augmented Canberra water supply system. This option has only been feasible as a result of the 
high level of protection of the Murrumbidgee River from Tuggeranong stormwater discharges, 
afforded by Lake Tuggeranong, Lower Stranger WPCPd and Point Hut WPCPd. 
 
Had Tuggeranong stormwater been discharged directly to the River, the construction of a $5 
million pre-treatment plant, and annual operation cost of $1.0 million would have been necessary 
at Cotter Pump Station, as an additional part of this option. 

PV = 5 x 0.065 x (1.065)50/[(1.065)50 -1] + 1.0 x [1.06550 – 1]/[0.065 x (1.065)50] = $15m 
Annual TP interception = 2800 kg/yr 
Present Value of TP reduction = $15 x 106/2800 = $5,300/kg 

 
7. Value of Kenny Detention Pond in preventing flood damage 

 
The provision of hydraulic capacity in stormwater and floodway planning for north Canberra, 
was based on the areas proposed for urbanization in the 1950s, and 1950s hydrology. As a result, 
flood capacity within the Sullivans Ck urban area has been at limit, with the need to construct 
flood levees through Turner, O’Connor and Lyneham, and a flood detention basin at Southwell 
Park, in the early 1980s. The extension of urban areas to the north (Watson, Throsby, Kenny, 
Harrison) was based on provision of flood detention (ponds) as part of the urban development, as 
in the case of Palmerston, Nichols, Ngunnawal, Amaroo, and Franklin on Gininderra Ck. 
Other functions, including pollution control, water supply, landscape & recreational amenity, are 
incorporated into these water features. 
 

Cost of property damage estimates for 1 in 50 yr flood - $50,000/residential property 
Cost of property damage estimate for 1 in 100 yr flood - $200,000/residential property 
Number of affected properties = 300 

 
PVflood damage for 100 yr period: 

1 in 50 yr flood @ 25 yrs PVflood damage =  $3.11 x 106 
1 in 100 yr flood @ 50 yrs PVflood damage =  $2.57 x 106 



1 in 50 yrs flood @ 75 yrs PVflood damage =  $0.13 x 106 
Total PVflood damage cost   $5.81 x 106 

  
8. Contribution of wetlands and WSUD measures to micro-climate management 

 
The micro-climate for an urban area having treed green space (public & private), together with 
conservation of local rainfall in soil and wetland systems, will have a summer temperature 7 0C 
lower than for an equivalent area largely built and impervious surfaces (roads, paving). 
 
Estimation of the cost of additional air conditioning energy resulting from 7 0C difference 
between pond/wetland & local conservation of rainwater vs high density of buildings & 
roads/pavement surfaces: 
 
For a 200 m2 brick veneer residence & 40% of wall area as single pane glass: 

∆Q/∆twindows = 5.7 W/m2. 0C x 80 m2 x 7 0C 
 = 3.2 kW x 600 hrs/yr x $0.15/kWhr =  $300 

∆Q/∆tbrick wall = 1.5 W/m2. 0C x 120 m2 x 7 0C 
 = 1.3 kW x 600 hrs/yr x $0.15/kWhr =  $120 

Total additional energy cost/residence/yr     $420 
 
9. Potential role of urban stormwater wetlands in sequestration of Carbon 

 
With appropriate zoning of wetlands, it would be possible to establish a ‘Fen’ system within the 
wetland, promoting the accumulation of peat in the sediment. Possible rates for temperate 
conditions are 1.4 to 2.8 tonnes of C per ha per yr. This function is worthy of further research in 
future design of wetlands. 
 

Value $40 - $80/ha/yr 
PV = 80/0.065 x (1.06525 – 1)/1.06525 = $974 

 
10. Response to specific questions in the Issues ‘Secondary water use in the ACT’ Paper 

 
Q1: What is the market for recycled water in the ACT? 
(a) What types of commercial recycled water services are currently being (or could be) provided 
to the ACT residential and business sectors (new developments or retro-fit)?  
(b) How do they work?  
(c) How much potable water, if any, do they save?  
(d) What are their installation and maintenance costs and how long do they last? 
 



Recycling of treated wastewater by ACTEW, and the role-out of Canberra Integrated Urban 
Waterway ‘water supply’ projects, are primarily focused on user nodes or bulk water users – 
irrigation of Golf Courses, sportsgrounds and parks. 
 
There are opportunities in Apartment & Office building development for more cost effective 
integration of rainwater harvesting and re-use in hot water and toiled flushing facilities. 
However, unless the architect/client is committed to promoting a ‘green’ building, it is unlikely 
that these opportunities will be utilized. 
 
Similarly, there are attractive options in respect to precinct housing development, for integration 
of precinct based wetland into the development, providing a communal system of water 
treatment and supply for landscape watering. Micro-climate concerns associated with Climate 
Change will begin to drive this option more strongly. 
 
My experience is that it is not the ‘pricing signal’ that influences these decisions, but rather the 
commitment to ‘sustainability’ or concerns regarding ‘loss of amenity’ or ‘maintenance’ or 
‘health risk’ issues associated with local water supply systems. viz: need for improved 
information on technologies and their application. 
 
The material included in this submission includes information on costing of rainwater recycling. 
 
Q2: Are there any barriers or impediments to businesses supplying commercial recycled water 
services in the ACT? 
 
The construction of a local sewage treatment and recycling facility was proposed by CIC/Delf in 
respect to the Forde residential development. This was ultimately abandoned – I don’t have the 
details on this case. 
 
Q3: What are the advantages and disadvantages of the Commission’s preliminary 
methodological approach to the inquiry?  
 
My submission raises a number of concerns regarding the lack of recognition of the ‘integrated 
land & water development’ context of the stormwater recycling options, rather than a simple 
‘commercial service provision – user fee’ based arrangement as in the case of the centralised 
metropolitan water services system. 
 
This review has highlighted the serious deficiencies in the economic analysis of water resource 
planning and management in the ACT, in terms of the lack of pricing or value signals in respect 
to pollution control, flood detention, landscape/recreational amenity, access/movement corridors, 



micro-climate management, carbon sequestering/emission reduction, wildlife movement 
corridors/adaptation to Climate Change resilience. 
 
Q4: What are the reasons for choosing to install a recycled water system rather than relying on 
reticulated mains water? (a) Do individuals and businesses have different reasons? (b) What is 
the recycled water used for?  
 
The huge uptake of rainwater tanks and installation of greywater systems across urban areas in 
Australia, appears to be driven by a mix of community sense of responsibility for the Planet in 
respect to sustainability of their life style, and a means of maintaining gardens/amenity during 
periods of water restriction. 
 
Q5: Does recycled water replace reticulated water or is recycled water used in addition to 
reticulated water?  
 
My experience in providing advice and information to clients and the general community, that 
their primary goal is being more self sufficient, with attention to both ‘how to reduce demand’, 
and ‘how to capture local water harvesting and recycling’ opportunities. 
 
Q6: What is the scope for efficiently increasing the use of greywater in the ACT?  
 
Unfortunately, greywater has been captured by manufacturers, often providing systems capable 
of providing treated water of a quality well in excess of ‘fit for purpose’ uses such as sub-soil 
irrigation of gardens, requirements (high cost technologies, limiting their uptake). There is also 
hesitancy on the part of environmental and health regulators regarding the uncertainty of 
appropriate management safeguards being followed. These impediments can best be addressed 
by provision of better information on applications & related best practice, and by establishing a 
number of monitored applications to assess behavior and performance. 
 
Q7: What impact has changed procedures for managing stormwater in new urban areas had on 
the cost of land developments, and what environmental benefits have been achieved?  
 
My experience is that most developers are keen to incorporate a range of WSUD measures and 
recycling facilities into their developments, as part of the marketing of ‘green and sustainable’ 
housing. It has been Government agencies that time and time again reject the Draft Structural 
Plans incorporating WSUD measures and recycling facilities. This is a reflection of concerns 
regarding ‘lack of control’ in the case of resource limited maintenance agencies, and ‘lack of 
adequate pricing signals’ in the case of agencies such as the LDA and Treasury.  
 



Q8: Are there examples of urban waterways and stormwater harvesting programs other than the 
ACT Government’s Canberra Integrated Urban Waterways Project which the Commission 
should consider? If so, please provide details.  
 
Local Government authorities across Adelaide are perhaps the most advanced in the scale of 
stormwater harvesting in wetlands, and use of ASR for storage and retrieval for irrigation of 
parks and sportsgrounds, and market gardening. The ACT Government’s Canberra Integrated 
Urban Waterways Project builds very much on this experience. 
 
Developers such as Delf have exploited the community demand for sub-division development 
integrating stormwater based waterways into the housing areas, providing both the urban 
amenity in respect to landscape and micro-climate, and the ability to store and use stormwater 
locally for watering of open space and gardens. 
 
Q9: What are the key economic, environmental and social factors relevant to the Commission’s 
inquiry into recycled water in the ACT?  
 
Community as partners in moving jointly to a more sustainable future, provision of 
improved/greater scope of pricing signals influencing decisions on water use/management, 
improved information on management/service options and their performance. 
 
Q10: What are the implications of the draft Murray–Darling Basin Plan for water use (potable 
and non-potable) in the ACT? The Commission notes that responses to this issue will be 
informed by the expected release the draft Basin Plan on 28 November 2011.  
 
The Plan reinforces the message of finite resources and need to change urban life styles, forms 
and water management, to live more sustainably. It requires a shift from the expectation of an 
assured access to water, based on cost alone, to a mix of ‘replacement of water or high water 
dependent landscapes or activities, with landscapes or activities having low or no water 
requirement’, and ‘more efficient use of water’ into the future. 
 
Q11: Are there any water conservation measures that the Commission should consider? If so, 
please provide details.  
 
The major issue facing both the ACT and the MDB is the inappropriateness of lowland surface 
water storage, in view of the huge evaporation loss that incurs. For example, Googong Reservoir 
has an annual evaporation of loss of 60% of the catchment mean annual flow. This value will 
increase as a result of Climate Change. Large groundwater aquifer storages are available in the 
region, capable of storing water with minimal (<5%) water loss. This is something this aged 
Continent does well in nature. Our local waterways were ‘chains of ponds’ prior to European 



settlement, sustained through extended drought periods by conjunctive groundwater aquifers. We 
have systematically destroyed these systems as part of our urban development. 
 
Given the pressure for provision of developable urban land, we continue to impose water 
management measures across the landscape, measures that destroy the capacity of the landscape 
to accommodate increased variability in climatic conditions into the future. 
 
Q12: How have developers responded to the challenge of meeting the 40 per cent reduction in 
mains water usage in new dwellings? 
 
There is some skepticism regarding the effectiveness of this policy into the future. 
I expect that over time, there will be improvements in the instruments designed to secure this 
policy objective, that provide a more equitable and practical means of securing this objective. 
  
Ian Lawrence 
20th December 2011 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
ACT Water Resource Policy Framework 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

International & National Policies & Legislation 
Sustainability     Biodiversity      Water Reform     MDB     Nat Capital Pl 

Land planning/development 
or Local Government 

Water resource policy Environment, Health 
& Economic 
Regulation 

Territory or 
metropolitan water 
corporations 

Territory Plan 2011 
 
Water Use & Catchment 
General Code 
WSUD Guideline 
Floodplain Protection 
Guideline 

ACT Water Resources 
Act 2007 

ACT (Planning & 
Environment) Act 1991 

Water Resource 
Mgmt Plan 
 
Think water, act 
water 2004 

Environmen
tal Flow 
Guidelines 
2011 

Environment 
Protection Act 1997 

Water Quality 
Environmental  
Protection 2008 
 
ACT Guidelines 
for Recreation 
Water Quality 
2010 

ICRC  Utilities Act 
2000 

ACTEW 
water & 
wastewater 
services 

Parks, 
Conservation 
& Land 

River 
Corridor & 
Lakes Mgmt 
Plans 

WSUD related water facilities 
Cnbra Integrated Wwys related facilities 
Land development stmw related facilities 

Metropolitan water & wastewater 
services & facilities 


