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Surface water 
 

This fact sheet describes and evaluates surface water as a water 

source option for towns and cities in NSW. 
 

 
Surface water is rainwater that collects on the 

ground or in a stream, river, lake, dam, reservoir 

or ocean. Surface water is the primary water 

source for most utilities in NSW. It is treated in 

water treatment plants before being distributed 

to customers through town water supplies. 

The tables below outline how surface water from 

natural water courses and surface water from 

man-made structures such as dams, reservoirs 

and weirs are evaluated as town water supply 

source options. 

 

 

Surface water from rivers, streams and lakes 
Table 1. The strengths and challenges in using surface water from rivers, streams and lakes as a source of water for urban 

water supply. 
 

Water source name Surface water (rivers, streams, lakes) 

Description Rainwater that runs off the ground into a river, stream or lake. Surface water is 

pumped to water treatment plants by local water utilities for treatment before 

being distributed to customers through the town’s water supply networks. 

Rainfall dependence 100% rainfall dependent. 

Strengths • Uses existing water bodies. 

• Benefits from any natural processes that filter/clean the water. 

• Generally lower energy requirements and greenhouse gas emissions for its use 

compared to other sources, though these can be offset or eliminated by green 

energy. 

 

© State of New South Wales through the Department of Climate Change, Energy, the Environment and Water 2024. Information contained 
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Figure 1. Bellinger River, Mid North Coast NSW. 
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Surface water from dams, reservoirs and weirs 
Table 2. The strengths and challenges in using surface water dams, reservoirs and weirs as a source of water for urban 

water supply. 
 

Water source name Surface water (dams, reservoirs and weirs) 

Description Dams are wall-like structures built across creeks or rivers to capture the rainfall 

runoff in the surrounding area known as the water catchment. The wall blocks the 

flow of water through the landscape and creates an artificial lake or reservoir 

storage area. Weirs are smaller barriers built across water courses to hold water. 

Water stored in dams and weirs is treated and supplied to the community for a wide 

range of purposes including town water supply. 

Dams can be located ‘on-river’ where it fills directly from river flows or ‘off-river’ 

where water is transferred to it from other sources. When a dam is located on a 

natural waterway, flows are released from the dam to protect and maintain the 

downstream environment. 

In metropolitan areas, dams typically provide the bulk of water supplies. Water from 

dams is dependent on rain. Increasingly, town water supplies are being 

Water source name Surface water (rivers, streams, lakes) 

Challenges • Reliant on variable and unpredictable rainfall. 

• Can be easily polluted with disease causing micro-organisms, chemicals or algal 

blooms. Impacted by floods, bushfire, erosion and poor waste management. 

• Unreliable in drought – social, economic cost of water restrictions and running 

out. 

• Limited by allocation/ licence entitlement held or available to purchase by the 

local water utility. 

Other considerations • Environmental and ecological impacts on land management decisions for surface 

water sources. 

• Impacts on water-dependent cultural sites of management decisions. 

References and 
resources 

Sydney Water (20 April 2021) 'Caring for out waterways' [video] SydneyWaterTV, 

YouTube, accessed 10 January 2024. 

Drinking surface water - Water quality (nsw.gov.au) 

https://www.youtube.com/shorts/TTBvpui07WE?feature=share
https://www.youtube.com/shorts/TTBvpui07WE?feature=share
https://www.dpie.nsw.gov.au/water/our-work/science-data-and-modelling/surface-water/water-quality
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Water source name Surface water (dams, reservoirs and weirs) 

 supplemented by alternative water sources including rainfall-independent water 

sources. 

Rainfall dependence 100% rainfall dependent. 

Strengths • Are important types of water storage. 

• Water quality can be improved by good management of catchments and dams. 

• As storages reduce, they provide lead-time to implement other drought response 

actions. 

• Relatively low ongoing costs to operate a dam if it is near the community 

receiving the water from it. 

• Economic stimulus to an area during dam construction and through tourism. 

Challenges • Reliant on variable rainfall; water losses through evaporation. 

• Unreliable in prolonged drought – social, economic cost of water restrictions and 

running out. 

• May increase flood risks and flood damage risk. 

• Impacts of alteration of river flows downstream of the dam need to be managed 

and reduced wherever possible. 

• Large upfront cost for new dams due to the scale of infrastructure required. 

• Embodied energy of materials to construct new or enhance existing dams – 

greenhouse gas emissions. 

Other considerations • Limited space and appropriate catchments in NSW to build new dams in NSW. 

• Ongoing management costs for catchment protection, and dam maintenance 

and renewal. 

References and 
resources 

NSW Government (n.d.) Dams in NSW, Dams Safety, accessed 10 January 2024. 

WaterNSW (n.d.) Dams and weirs, WaterNSW, accessed 10 January 2024. 

WaterNSW (n.d.) Dams in NSW, WaterNSW, accessed 10 January 2024. 
 

https://www.damsafety.nsw.gov.au/dams-in-nsw
https://www.waternsw.com.au/education/learning-about-water/dams-and-weirs
https://www.waternsw.com.au/nsw-dams
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