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Water Reduction and Recycling in Refining 
 

BP’s Kwinana Refinery is located on the coast of Australia, approximately 
35 km south of Perth, adjacent to Cockburn Sound - an intensively used 
marine bay. Kwinana is the only oil refinery in Western Australia (WA) and 
has been in operation since 1955, with a current refining capacity of 
143,000 barrels of oil per day (bod). 

 

THE ISSUE / CONTEXT 

Since the early 1970s, there has been a significant reduction in river flows, 
due to increased withdrawals for agriculture, industry and public water 
supply throughout the catchment, along with a reduction in mean annual 
rainfall. The average inflow to dams in WA has reduced from 338 million 
m3/year (Mm3/yr, 1911-1974 average) to 82 Mm3/yr (2001-2008 
average).  This has resulted in seasonal water withdrawal restrictions since 
1997. In 1996, Kwinana was the largest industrial user of potable water 
(~6,150 m3/day) supplied by the Water Corporation of Western Australia, 
from surface and groundwater sources. With water supply constraints and 
cost pressures as potential risks, it was essential that BP implemented 
approaches that lowered water use at the refinery. 

 

OBJECTIVE AND PROJECT OVERVIEW 

The refinery started the Water Minimization Programme, with three key 
objectives:  

• Minimize water use and increase re-use.  

• Use lower quality water instead of potable water wherever possible.  

• Achieve zero discharge of process wastewater to environmentally 
sensitive Cockburn Sound.   

To achieve these objectives, we focused on reducing potable water 
demand in our direct operations through reduction and reuse and also 
initiated collective action with industrial partners, the local water 
company and regulator to recycle municipal wastewater. By meeting these 
objectives, BP was able to lower water demands by 42%, including 
reduced potable water use by 93%, over the period of 1996 to 2014. 

 

THE BUSINESS CASE 

With regional water availability declining, the refinery needed to act to 
lower industrial demand for potable water in order to continue to refine 
oil to meet local demand.  At the same time,  the cost of water in the 
region was rising to limit demand, impacting refinery margins. It was, 
therefore, important to act to secure the future of the refinery by 
maintaining access to a suitable water source, while lowering the 
productions costs. 
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DECISION MAKING PROCESS 

A cross functional team was formed under the direction of the Refinery COO, made up of professionals from 
within the existing operations to manage, promote and report on the overall program.  This was an important  
step, as it brought together key process and operations staff to develop a more holistic view of water use at the 
refinery. Initially this team focused on lowering demand within the refinery and replacing high quality water 
supplies with lower quality water supplies, where technically feasible.  

In order to reduce demand for potable water, a cross –sector team was formed between the industrial 
community including the refinery, the Water Corporation of Western Australia (who supplied the bulk of water 
supply to the refinery and other industries) and the local regulator and the Government of Western Australia 
(WA).  The group focused on collectively assessing the technical and financial feasibility of using municipal waste 
water as a source of water for the refinery and other industries. 

 

PROJECT DETAILS  

Following the formation of the cross functional team, a four-step program was implemented to reduce potable 
water use: 

• Step 1 – completion of a detailed cost 
analysis to identify, in combination with 
Step 2 (the water balance), where key 
savings could be made in water supply, use 
and treatment through the refinery. 

• Step 2 – development of a detailed water 
balance (quantity and quality) to establish 
where water was being used and how the 
quality of water changes as it passes 
through the individual refining processes.  
This helped identify how water was used 
throughout the process and where 
efficiency gains could be made. 

• Step 3 – setting and promoting targets for 
water use (abstraction, reuse and 
wastewater treatment). A key element of this step was workforce engagement and motivation to meet 
the desired goals. This was facilitated by running competitions for best water reduction, recycling or 
replacement ideas and by keeping all staff informed of progress through monthly bulletins.  

• Step 4 – detailed examination of each refining process to establish where water could be reduced, re-
used or replaced with lower quality water (see box for examples).  

 

Although significant reductions in water demand at the refinery were made, there was still a large reliance on 
potable water. BP worked with the Water Corporation of Western Australia, the local regulator, the Government 
of Western Australia (WA) and a number of industries to develop an alternative source of water for industrial 
use.  This collaboration gave rise to the Kwinana Water Reclamation Project (KWRP) which involved the use of 
treated municipal wastewater for industrial purposes, reducing potable water demand from six industrial 
partners, as described below.   

 

Examples of water reduction, reuse and 
replacement activities 

• Lower quality groundwater substituted for 

potable water in process water makeup (saving 

2,000 m3/day potable water) 

• Process water reuse where quality restrictions 

allowed (saving 275 m3/day) 

• Fire main maintenance (saving 36 m3/day) 

• Condensate reuse recovered from the boilers 

and steam generators in the refinery (saving 

179 m3/day) 

• Improved “housekeeping”, such as a leak 

maintenance regime (saving 200 m3/day) 
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This required financing and investment in pipelines and a tertiary treatment plant to make the water suitable for 
use. The financing was arranged between the industrial partners, the Water Corporation and the Western 
Australia government. This required a collective commitment to long-term environmental sustainability and 
water supply security over short-term financial gains. KWRP water initially came as a significant premium (~20%) 
compared with the potable water it replaced. However agreements were reached to set the price of the 
reclaimed water at a discounted rate, underwritten by the WA government to meet long term water security 
goals. 

 

PROJECT RESULTS   

Through the implementation of water minimization and 
reuse measures within the refinery alongside the collective 
action approach to change the source of water, the refinery 
was able to lower total water use by 42% (from 7,250 m3/day 
in 1996 to 4,206.1 m3/day in 2014) including, most 
importantly, reduced potable water use by 93% (from 6,152 
to 460.9 m3/day). This improved the potable water efficiency 
metric from 0.40 m3 water per tonne of crude oil throughput 
to 0.026 m3/T. 

Besides conserving potable water for societal use, reduced 
water use also lowered costs. The cost reduction was 
achieved by reducing the volume of wastewater that 
required treatment prior to discharge, in addition to reducing 
water supply costs.  At the same time, KWRP diverted the 
wastewater discharge from the environmentally sensitive 
Cockburn Sound to the Sepia Depression Ocean Outlet some 
4 km offshore. This considerably enhanced the refinery’s 
reputation in the local area. BP has received a number of 
industry and sustainability awards, including the Minister’s 
Award for Excellence from the Western Australia Water 
Industry Awards. 

 

 

The Kwinana Water Reclamation Project (KWRP)  

• Construction of a tertiary treatment plant at the refinery, comprising reverse osmosis plant and 

microfiltration  

• Construction of a 10 km pipeline from Woodland Point Municipal Wastewater Treatment Plant* (treating 

sewage effluent from southern Perth Metropolitan area) to transport 24,000 m3/day of treated effluent to 

the tertiary treatment plant 

• Connecting pipelines from the tertiary treatment plant to the water distribution system to deliver the 

reclaimed water to 6 industrial partners, including BP 

• Construction of a 10 km pipeline from the tertiary treatment plant to Point Peron Wastewater Treatment 

Plant* where the treated wastewater is discharged to the sea via a 4 km ocean diffuser, away from 

Cockburn Sound 

* operated by Water Corporation of Western Australia 

KWRP Tertiary Treatment Plant 

Reverse 
Osmosis 

Plant 

Reclaimed 
Water Inlet 
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LESSONS LEARNED 

This project required a partnership approach at two levels:  firstly within the refinery where different 
departments came together to work to conserve water resources; and secondly a unique cooperative 
relationship between the refinery, several industrial partners, the Water Corporation and the WA Government.  

Within the refinery, the key factors that delivered the reduction in water demand were twofold:  

• development of a cross-functional team with accountabilities and;  

• data collection to define a comprehensive water balance with associated costs   

Success would not have been possible if either of these factors had been missing and depended on all partners 
working towards a common objective to develop legal, financial and technical solutions.  A key area of work was 
to agree on the financial terms between all parties that satisfied the overall objective of improving water 
security but without raising the cost of water to the industrial parties. 

The approach and learnings for this work are actively shared across BP’s downstream operations at workshops 
and webinars.  
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This case study forms part of the WBCSD Business Guide to Circular Water Management (2017), available for 
download here. 

 

ABOUT THE WORLD BUSINESS COUNCIL FOR SUSTAINABLE DEVELOPMENT (WBCSD) 

WBCSD is a global, CEO-led organization of some 200 leading businesses working together to accelerate the 
transition to a sustainable world. We help make our member companies more successful and sustainable by 
focusing on the maximum positive impact for shareholders, the environment and societies.  

Our member companies come from all business sectors and all major economies, representing a combined 
revenue of more than USD 8.5 trillion and 19 million employees. Our Global Network of almost 70 national 
business councils gives our members unparalleled reach across the globe. WBCSD is uniquely positioned to work 
with member companies along and across value chains to deliver impactful business solutions to the most 
challenging sustainability issues.  

Together, we are the leading voice of business for sustainability: united by our vision of a world where more than 
nine billion people are living well and within the boundaries of our planet, by 2050.  

www.wbcsd.org 

VAT No.: CHE-108.244.629 TVA 

Follow us on Twitter and LinkedIn 

Maison de la Paix ¦ Chemin Eugène-Rigot 2B - CP 2075 ¦ 1211 Geneva 1, Switzerland   
Tel: +41 (0)22 839 31 00, info@wbcsd.org 
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