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1. INTRODUCTION

Milkwood Communications was requested by DWAF, following a WCWSS Strategy Steering Committee (SSC) Meeting held on the 18 September 2008, to undertake a strategic assessment of the water re-use potential within the WCWSS, based on the City of Cape Town’s effluent discharges, and to propose a way forward to utilise this potentially valuable resource.  The results were to be presented at the next SSC meeting scheduled for 11 March 2009.  This summary document highlights the main findings of the study and gives a brief overview of the type of information that will be contained in the final report.  Much of the detail has been left out of this document, but will appear in the final report to substantiate all the conclusions and recommendations.  
2. Terms of Reference of Strategic Assessment

The purpose of the study was to assess the potential for the re-use of water (treated effluent) as a water augmentation option for the City of Cape Town, specifically as an extension to the existing Western Cape Water Supply System (WCWSS).  The study consisted of the following components:
· A review of previous water re-use studies undertaken by the CCT.

· A review of the latest information available on water re-use practice nationally and internationally.
· Obtaining up-to-date information on the availability and quality of treated effluent, as well as existing and potential re-use schemes.

· Identify barriers to implementation of water re-use schemes and put forward strategies to address these barriers.

· Conceptualise potential water re-use schemes and do preliminary costings for them.

· Formulate a recommended strategic approach towards water re-use for augmentation of the WCWSS. 

This report briefly covers each of these components, with the most emphasis being placed on the conclusions and recommendations.

3. Categories of WATER Re-use

Water can be re-used in a number of different ways.  Table 1 summarises the three main categories of water re-use.  

Table 1
Categories of water re-use

	Planned

Use is pre-planned to occur through an engineered system
	Potable

Use for potable purposes, e.g. drinking water
	Direct

Treated effluent returned directly into the potable water supply system

	Unplanned

Effluent is discharged into a river or water body and abstracted downstream for potable water supplies.  Common worldwide.
	Non-potable

Use by industry, irrigation, domestic dual reticulation 
	Indirect

Treated effluent returned into a receiving water body, e.g. dam, lake or aquifer, from where the water is abstracted again and treated for potable water supply


Many water supply projects around the world actually fall into the unplanned indirect potable re-use category, since towns in the upper reaches of catchments discharge treated effluent into the river, and towns downstream abstract water from the river, treat it, and supply it as potable water.  The Thames River in England is often quoted as an example of this, but the Vaal River in South Africa is another example.  

4. Review of Previous Studies

Water re-use was studied as part of numerous different projects undertaken for the City of Cape Town and DWAF over the years.  The studies, as well as a brief description of what each study entailed, are given in Appendix A.
The main conclusion from this review of past studies is that in each case the re-use of water was found to have significant potential as a water resource, and in each case it was recommended that further studies be done to investigate this potential in more detail.  Resource constraints and institutional change have made it difficult for a number of the recommendations to be implemented by the responsible local authority. 

5. Review of national and international practice

The latest information available on water re-use practices nationally and internationally were reviewed, and a number of examples of water re-use are given below.  

5.1 Case Studies

Projects that have been implemented in South Africa and internationally were identified and assessed as to how they are performing.  The major water re-use schemes in operation around the world today are listed in Table 2 below.  Detailed descriptions of these projects will be given in the final report.

Table 2
Case studies of water re-use

	Scheme
	Implementation Date
	Category of
re-use
	Description

	Scottsdale Water Campus, Arizona, USA
	1999
	Planned indirect non-potable and potable 
	Water Campus consists of a 45 Ml/d WT plant for non-potable use, and a 38 Ml/d advanced WT plant for groundwater recharge for potable use

	Upper Occoquaan Sewage Authority, Washington DC, Virginia
	1978
	Planned indirect potable
	Conceived as a water quality improvement programme for Occoquan Reservoir, which is the principal water source for >1 million people.  Capacity of scheme is 120 Ml/d. Occoquan Watershed Monitoring Laboratory was established at the outset. 

	Orange County, California
	1976 (current upgrade approved 2003 – completed 2007)
	Planned indirect potable
	Effluent treated at Water Factory 21 and used for aquifer recharge and as a seawater barrier.  Capacity is  63 Ml/d and supplies 2 million people

	Queensland’s Western Corridor Recycled Water Project, Brisbane, Australia
	starting 2008
	Planned indirect potable and non-potable re-use
	Supply to industry, power station cooling water, and Lake Wivenhoe, the region’s principal storage reservoir, from which water is abstracted for potable supplies.  Three advanced Water Treatment plants with a total capacity of 232 Ml/d.  About half will go to indirect potable use.

	The Montebello Forebay Ground Water Recharge Project, Los Angeles, California, USA
	1962
	Planned indirect potable re-use
	Recharge to an aquifer

	Hueco Bolson Recharge Project, El Paso, Texas, USA
	1985
	Planned indirect potable re-use
	 Supply to 250 000 people

	Singapore's NEWater, Singapore
	2003
	Planned indirect potable and non potable re-use
	Supply to industry and a dam. 1% of drinking water to 4.2 million people.

	Atlantis, South Africa
	Stormwater recharge – 1980. 

Treated effluent recharge – 1987.
	Planned indirect potable re-use
	Recharge 4.5 Ml/d of treated effluent to the aquifer.  15 Ml/d is abstracted from this aquifer to supply 70 000 people.  In addition, treated industrial wastewater is used as a barrier against saltwater intrusion near the coast.

	Roodeplaat Dam, City of Tshwane, South Africa
	2005
	Planned indirect potable re-use
	Supply to a dam 

	Windhoek, Namibia
	1968
	Planned direct potable re-use and planned indirect potable re-use
	Direct supply to water supply system and recharge to an aquifer.  26% - 36% of drinking water, supply to 240 000 people.


Figure 1 below shows the various major milestones in water re-use since the Windhoek direct re-use scheme started operation in 1968, including the various technological advances that have been made since then.  
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Figure 1:
Salient milestones in advanced re-use applications (after Law, 2003)

The various milestones relevant to Southern Africa include the construction of the Windhoek plant in 1968 using the technology of that era, although the plant was continuously updated as technology improved over the years.  Ozone coupled with activated carbon was first trialed in a water reclamation context in 1978 at the 5,000 m3/day Stander Plant in Pretoria. 

The improvements in technology are exemplified by the comment by Law (2003) that it is unlikely that the treatment train that was initially implemented at Windhoek in 1968 at the Old Goreangab Water Reclamation Plant will ever be used again for potable re-use; it was considered appropriate at the time but would fall far short of acceptance today.  There have been four technology changes/upgrades at Windhoek since1968, with the most recent being in 2000 when, amongst other changes, an ultra-filtration (UF) membrane filtration system was installed.

5.2 Best Practice

The publication entitled “Best Practices for Indirect Potable Re-use: Phase 1 Report” by the Water Re-use Association (2004) was obtained from the USA.  The goal of the study was to identify best practices to ensure that well planned indirect potable re-use projects receive fair consideration in water supply decisions.  Marketing, communication and technical professionals were brought together and came up with 25 best practices.  

Six case studies were chosen to compare against this list of best practices.  Three of the case studies were successfully implemented, and are the first three examples listed in Table 5.1 (Orange County California Groundwater Recharge System (USA), Upper Occoquan Sewage Authority (Virginia, USA) and Scottsdale (Arizona, USA)).  The other three case studies were not implemented due to negative public opinion.  Each case study was compared against the 25 best practices, and the best practices refined accordingly.  The list of best practices and excerpts from the publication are given in Appendix B.

A number of the best practises relating to implementation risk are highlighted below:

Risk-based best practices

Understand and avoid environmental justice issues

"Don't use minority groups or previously disadvantaged groups as "guinea pigs".  Ideally the leaders proposing the project should be in the community that is being supplied.  Don't offer lower rates for the water."
Understand and use track records

The track record of the local water agency should be used to build confidence that the water quality will continue to be of a high standard should the water re-use project be implemented.  The health and safety records of existing water re-use projects can also be cited.

Break the source-quality connection

This can be achieved by using multiple barriers (i.e. ultra filtration, reverse osmosis and UV radiation) and by ensuring a redundancy of barriers.  An example of this is returning the purified water back to a water resource and then ultimately treating the raw water again by means of a conventional treatment process.  The public should be made aware that the water being returned to the resource will be of a higher quality than the existing water in the resource.
For example: this study was originally called a "Strategic Assessment for the Use of Treated Effluent in the City of Cape Town", but the title of the report has been changed to exclude the words "Treated Effluent", as a first step in this recommendation.

Articulate an ongoing Water Quality Plan 

"The public will be more confident if they are shown a plan for increasing knowledge about risks and improving quality over time, as well as an emergency response plan.  These will show that the diligence of the water utility is what ensures quality and safety, not the physical source of the water."
Other best practises would include the following:

Communicate all the benefits of indirect potable re-use
"Community leaders will support or consent to indirect potable re-use if they believe that the benefits greatly outweigh the risk.  Indirect potable re-use will have to be accurately positioned against the other alternatives in order for it to get fair consideration.  The benefits can be stated in terms of the problems that it solves:

· underutilisation of water

· climate dependency of water supplies

· need for investment in separate infrastructure

· underutilisation of “potable” storage assets

· “unplanned” indirect potable re-use is already happening

· increases surface water quality

Water quality is dependent more on treatment and monitoring and less on the physical source of the water.  Indirect potable re-use projects typically (and should) lead to higher water quality."
Rename the water quality

"The terms "recycled water" or "reclaimed water" do not have to be used to describe a project.  These terms emphasise the source of the water.  "Recycled" implies "re-used".  How many people buy re-used clothes or re-used tyres?  Re-used, recycled and reclaimed imply second class, not the best of class.  Choose another term such as "purified", "highly purified" or simply drinking water to convey the higher quality of the water.  The term purified will be more easily accepted if processes such as reverse osmosis are being proposed and installed.  Disapproving slogans can create a negative idea of value.  Agencies should consider creating a new idea of value to associate with the new name.  In the Scottsdale case study, the water department effectively branded the wastewater effluent as a "valuable resource".
Singapore has used the term "NEWater".

5.3 Conclusions and Recommended Approach

Based on the literature review undertaken, it is clear that international best practice is to focus on indirect planned re-use for potable and non-potable purposes.  The only place in the world that currently practices direct potable re-use is Windhoek, Namibia, and even there it is thought unlikely that approval to implement the scheme would be obtained if they tried to initiate the scheme now (pers comm. P du Pisani  (City Engineer, Windhoek), February 2009).

It is therefore proposed that, for augmenting the supply to the WCWSS, indirect potable and non-potable schemes be investigated.  As a result of this approach, and to conform to international best practice, no new direct potable options were conceptualised as part of this strategic investigation.  The costs of the direct potable scheme put forward in a previous study (Reconciliation Strategy Study) were updated for comparison purposes only.  It is not proposed that this option be investigated further.

6. Current Status of re-use in Cape Town 

6.1 Volume of effluent available

There are 16 wastewater treatment works (WWTW) in the City of Cape Town, as well as a number of marine outfalls, the locations of which are shown on Figure 2.  The effluent disposed of via the marine outfalls is not of a suitable quality for re-use, so was not considered in this study.
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Figure 2:
Location of the CCT’s WWTWs
Approximately 600 Ml/d (218 Mm3/a) of treated effluent was discharged from the WWTWs (excluding marine outfalls) in 2007/2008.  Most of the effluent (90%) is discharged from the 8 largest works, with about half (53%) being treated at the two largest WWTW, namely Cape Flats and Athlone.  The volumes discharged for each works are given in Table 3.  This study focuses on the effluent discharged from these eight larger works (Cape Flats, Athlone, Zandvliet, Bellville, Mitchells Plain, Macassar, Potsdam, Borcherds Quarry).
Table 3
Volume of effluent treated at WWTW

	Name
	Capacity of WWTW
	Actual Flows 2007/08

	
	Capacity of WWTW
	Capacity of WWTW
	Average Annual Daily Flow
	Total Annual Flow

	
	Ml/d
	Mm3/a
	Ml/d
	Mm3/a

	Cape Flats
	200
	73.0
	172.5
	63.0

	Athlone
	120
	43.8
	119.3
	43.6

	Zandvliet
	55
	20.1
	59.5
	21.7

	Bellville
	46
	16.8
	52.3
	19.1

	Mitchells Plain
	37.5
	13.7
	33.6
	12.3

	Macassar
	34
	12.4
	31.3
	11.4

	Potsdam
	32
	11.7
	35.1
	12.8

	Borchards Quarry
	30
	11.0
	33.0
	12.1

	Wesfleur (Atlantis)
	14
	5.1
	9.5
	3.5

	Wildevoëlvlei
	14
	5.1
	11.6
	4.2

	Kraaifontein
	7
	2.6
	20.5
	7.5

	Simonstown
	5
	1.8
	2.3
	0.8

	Scottsdene
	4.5
	1.6
	9.8
	3.6

	Gordons Bay
	3.5
	1.3
	3.3
	1.2

	Melkbos Strand
	2.5
	0.9
	3.3
	1.2

	Parow
	1.2
	0.4
	0.8
	0.3

	 
	606.2
	221.3
	597.8
	218.2


6.2 Seasonal availability of effluent

The seasonal distribution of the effluent discharged is shown in Figure 3.  The bulk of the effluent is available in the winter months (especially June, July, August), due to stormwater ingress into the sewers.  Therefore to maximise the use of the treated effluent resource, this study focuses on all year round use.
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Figure 3:
Seasonal distribution of treated effluent
6.3 Effluent quality

A number of sets of standards for treated effluent are relevant to the effluent discharged by the WWTW in Cape Town.  The existing General and Special Standards that were published in 1984 currently apply, and the updated (more stringent) standards will be applied by DWAF from 2010. The City does not comply with the current standards for effluent on a consistent basis.  This can be attributed to the financial, operational and technical constraints being experienced by the CCT.  As was discussed in Section 5.3 of this document, this study is proposing that only indirect re-use options are considered, and that advanced treatment processes such as reverse osmosis (RO) are used.  This level of processing will deal with most potential contaminants that may still be in the treated effluent, so for the purposes of this study, effluent quality is not of strategic importance.

Quality constraints are, however, relevant for the local re-use proposed as part of the CCT’s Effluent Re-use Master Plan, and need to be addressed in order to maximise the potential identified in the Master Plan.  According to BVI Consulting Engineers, it seems that there would be a demand for treated effluent of a slightly better quality, even if the cost per kl was higher than the current rate.

6.4 Current and planned future re-use of treated effluent in Cape Town

Currently, approximately 80.5 Ml/d (21.1 Mm3/a) of treated effluent is used (10% of the total annual volume available).  Of this, it is estimated that approximately 32.8 Ml/d (7.3 Mm3/a, which is 35% of the annual volume re-used) replaces potable use; i.e. would contribute towards demand reduction.

The CCT has a Master Plan (CCT, 2007) in place for treated effluent use, and this has identified an additional 74.8 Ml/d (10.3 Mm3/a) from April 2007.  Approximately 56.5 Ml/d (7.0 Mm3/a, which is 68% of the annual volume of this) replaces existing potable use.  

This gives a total future re-use of 155.3 Ml/d (31.4 Mm3/a) (14% of the total annual volume currently available).  Of this, it is estimated that 89.3 Ml/d (14.3 Mm3/a, or 46% of the annual volume) will replace existing potable water use in the City.  The estimates of existing and potential re-use volumes for each WWTW are given in Table 4.

Table 4:
Estimated current and potential future re-use per WWTW

	WWTW
	Existing
daily re-use
	Potential
additional re-use
	Total potential
annual re-use

	
	Total
	Portion replacing potable
	Total
	Portion replacing potable
	Total
	Portion replacing potable

	
	Mm3/a
	Mm3/a
	Mm3/a
	Mm3/a
	Mm3/a
	Mm3/a

	Athlone
	0.648
	0.000
	1.775
	1.609
	2.423
	1.609

	Bellville
	1.995
	1.019
	2.625
	1.145
	4.620
	2.164

	Borchards Quarry
	0.360
	0.000
	0.000
	0.000
	0.360
	0.000

	Cape Flats
	1.305
	0.000
	0.472
	0.472
	1.777
	0.472

	Gordons Bay
	0.100
	0.000
	0.133
	0.133
	0.233
	0.133

	Kraaifontein
	2.710
	0.226
	(0.317)
	(0.317)
	2.393
	(0.091)

	Macassar
	0.810
	0.000
	0.326
	0.326
	1.136
	0.326

	Melkbos Strand
	0.396
	0.000
	(0.036)
	(0.036)
	0.360
	(0.036)

	Mitchells Plain
	0.000
	0.000
	0.781
	0.636
	0.781
	0.636

	Parow
	0.259
	0.039
	0.049
	0.049
	0.308
	0.088

	Potsdam
	8.276
	4.553
	3.387
	2.289
	11.663
	6.842

	Scottsdene
	2.034
	0.062
	0.200
	0.200
	2.234
	0.262

	Wesfleur (Atlantis)
	1.680
	1.407
	0.196
	0.196
	1.876
	1.603

	WildeVoëlvlei
	0.000
	0.000
	0.679
	0.305
	0.679
	0.305

	Zandvliet
	0.540
	0.000
	0.035
	0.035
	0.575
	0.035

	 
	21.113
	7.307
	10.305
	7.041
	31.418
	14.348


Most of the existing and potential re-use takes place in summer.  Of the current volume of effluent re-used (21.1 Mm3/a), approximately 77% (16.38 Mm3/a) is estimated to be summer re-use, and the remaining 23% (4.9 Mm3/a) is estimated to be winter re-use.

The Master Plan set a limit on the cost of supplying treated effluent of R2.50/kl, which is approximately half the price of potable water.

6.5 Surplus effluent available

It is estimated (Reconciliation Strategy Study) that the volume of effluent which would be discharged in the year 2020 will be 705 Ml/d (257 Mm3/a).  Assuming the Master Plan will be fully implemented by then, the total estimated surplus effluent available after proposed re-use in 2020 is 549 Ml/d (226 Mm3/a).  Most of this surplus is available in winter.  Table 5 contains details of these estimates.  Pie charts showing the surplus effluent available are given in Figure 2.

Table 5:
Estimated surplus effluent available per WWTW in 2020

	Name
	Future flow estimates
	Total existing and potential re-use
	Surplus effluent 2020

	
	Projected annual daily average flow 2020
	Projected total annual flow 2020
	Average annual daily flow
	Total annual flow
	Average annual daily flow
	Total annual flow

	
	Ml/d
	Mm3/a
	Ml/d
	Mm3/a
	Ml/d
	Mm3/a

	Athlone
	120.5
	44.0
	15.3
	2.423
	105
	41.6

	Bellville
	68.5
	25.0
	19.5
	4.620
	49
	20.4

	Borchards Quarry
	49.3
	18.0
	2.0
	0.360
	47
	17.6

	Cape Flats
	178.1
	65.0
	16.1
	1.777
	162
	63.2

	Gordons Bay
	4.7
	1.7
	2.0
	0.233
	3
	1.5

	Kraaifontein
	17.0
	6.2
	9.0
	2.393
	8
	3.8

	Macassar
	64.9
	23.7
	11.1
	1.136
	54
	22.6

	Melkbos Strand
	4.1
	1.5
	2.2
	0.360
	2
	1.1

	Mitchells Plain
	35.1
	12.8
	6.1
	0.781
	29
	12.0

	Parow
	2.9
	1.1
	1.9
	0.308
	1
	0.7

	Potsdam
	52.9
	19.3
	44.6
	11.663
	8
	7.6

	Scottsdene
	18.0
	6.6
	8.3
	2.234
	10
	4.3

	Wesfleur (Atlantis)
	13.7
	5.0
	6.4
	1.876
	7
	3.1

	Wildevoëlvlei
	15.3
	5.6
	4.8
	0.679
	11
	4.9

	Zandvliet
	57.0
	20.8
	6.0
	0.575
	51
	20.2

	Simonstown
	2.8
	1.0
	0.0
	0.000
	3
	1.0

	 
	704.8
	257.2
	155.3
	31.418
	549
	225.8


Of the eight largest works, treated effluent from Potsdam will be almost fully utilised by 2020, so this works was excluded from further consideration in this study.  The estimated surplus from the remaining 7 larger works is approximately 545 Ml/d (200 Mm3/a).  This volume was considered to be available when conceptualising and costing the various potential schemes in this study.

7. Potential Schemes (costings)

The potential schemes put forward as part of this study are listed in Table 6 in the appropriate categories of re-use.  
Table 6:
Potential Water Re-use Schemes put forward as part of this study

	Category of re-use
	Potential re-use scheme

	Planned direct 
	non-potable
	CCT’s Master Plan – re-use by industry and urban irrigation

	
	potable
	Blending option costed in Reconciliation Strategy Study (UWP) (integrated into WCWSS)

	Planned indirect
	non-potable
	Berg River irrigation exchange

	
	
	Irrigation Exchange (Stellenbosch)

	
	potable
	Discharge into existing dams / aquifers and integrate with the WCWSS
	Steenbras Dam – existing

	
	
	
	Steenbras Dam – raised

	
	
	
	Berg River Dam

	
	
	
	Cape Flats Aquifer recharge

	
	
	Discharge into new dam (not costed)
	Diep River (Platrug Dam)

	Benchmark against desalination (integrated into WCWSS)
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A brief description of each potential scheme is given below.  The location of the development options is shown on Figure 4.
Figure 4:
Potential Water Resource Development Options
7.1 Scheme 1: Delivery of Effluent from WWTW along False Bay Coast to Upper Steenbras Dam
This development option is based on using effluent produced by the four WWTWs located along the False Bay coast (Cape Flats, Macassar, Mitchells Plain and Zandvliet).  This effluent would be treated at a reverse osmosis plant located near the Macassar WWTW and purified to potable standard.  It is estimated that by the year 2020, approximately 118 Mm3/a of effluent would be available for treatment.  Approximately 30% of the inflow to the plant would be lost in the purification process, therefore supplying approximately 83.2 Mm3/a of water before conventional treatment.  The purified water would be pumped into the Upper Steenbras Dam at a point some 2.5 km upstream of the dam wall.  The water would blend with the natural runoff stored in the dam before being abstracted via the existing Steenbras Pumped Storage Scheme and pumped to the existing Faure and Blackheath Water Treatment Works for normal treatment and distribution to consumers.

The unit reference value of this scheme at a 6 % discount rate is estimated to be R5.80.
A variation of this Scheme was also costed which included the cost of raising of Lower Steenbras Dam.   A raised Lower Steenbras Dam would also deliver an additional yield of approximately 20 Mm3/a.  This additional yield was, however, ignored in the URV calculations, as additional pipelines would then also be required between Upper Steenbras Dam and Faure Water Treatment Works.  The investigation into the raising of the Lower Steenbras Dam is going to be carried out as part of DWAF's Western Cape Feasibility Study of various supply interventions.

The unit reference value of this scheme, with a raised Lower Steenbras Dam, at a 6% discount rate, is estimated to be R6.00.

7.2 Scheme 2: Delivery of Effluent from WWTW along False Bay Coast to  the Berg River Dam
This development option is similar to Scheme 1 in that it is based on using effluent produced by the four WWTWs located along the False Bay coast, but pumps the purified water into the Berg River Dam.  This would be done through a new pipeline routed via Stellenbosch and Simondium in order to avoid the mountains.  The pipeline would discharge into the dam about 2 km upstream of the dam wall.  The water would blend with the natural runoff stored in the dam before being abstracted as part of the normal supply and distributed to the water treatment works supplied from the Berg River Dam, for normal treatment and distribution to consumers.

The unit reference value of this scheme at a 6% discount rate is estimated to be R5.80.  This excludes any additional cost of having to pump the additional water from the Berg River Dam to Theewaterskloof Dam.
7.3 Scheme 3: Recharge of Cape Flats Aquifer
This development option would have a lower yield than Schemes 1 and 2.  It is also based on using the effluent produced by the four WWTWs located along the False Bay coast, but only the summer flow would be used in this option.  It is proposed to pump 50 Mm3 in the period from the beginning of November to the end of April the next year to a reverse osmosis treatment plant located near the Mitchells Plain WWTW.  The quantity of 50 Mm3 is the estimated total quantity of effluent that will be available during the summer months from the four treatment works by 2020.  After losses in the reverse osmosis process, about 34 Mm3/a purified water would be available.  This would be injected into the Cape Flats Aquifer in the area to the west of the Mitchells Plain residential area.  The water would be injected during the summer months only because the water table is naturally close to the surface during the wet winter months.  Water would be abstracted from the aquifer throughout the year by means of boreholes spread throughout the Mitchells Plain residential and surrounding area, and pumped to the Faure Water Treatment Works for conventional treatment and distribution to consumers.

The combination of effluent recharge and natural groundwater is expected to give a sustained yield of about 52 Mm3/a.

The unit reference value of this scheme at a 6% discount rate is estimated to be R4.20/m3.
7.4 SEAWATER Desalination

In order to be able to benchmark the planned indirect use of potable water with desalination of seawater, a scheme was conceptualised to integrate a large-scale desalination plant into the bulk water supply infrastructure of the WCWSS. A 228 Ml/d desalination plant to be situated next to the Koeberg Power Plant was costed. The desalinated water was pumped to a 300 Ml/d bulk water supply reservoir (Koeberg Hill) at an elevation of approximately 180 masl. The bulk reservoir was linked to the Voëlvlei bulk water pipeline in order to be able to blend the desalinated water with treated water prior to distribution. The proposed reservoir was also linked to the proposed Voëlvlei to Glen Garry Scheme in order to ensure that the new bulk water supply could feed the area’s high growth.

The unit reference value of this scheme, at a 6% discount rate, is estimated to be between R12.00 and R13.00, depending on the infrastructure required to integrate the desalination plant into the WCWSS.
7.5 Summary of Costs

The results of the preliminary costing exercise undertaken are summarised in Table 7 where unit reference values (URVs) for each scheme are given.  The updated URVs will be contained in the main report.
Table 7:
Comparison of URVs of Development Options
	Options
	Potential yield of scheme
(Mm3/a)
	URV (real elec. increase)
	URV (no elec. increase)

	Return treated effluent to Steenbras
	83
	5.8
	4.3

	Return treated effluent to Steenbras (raised)
	83
	6.0
	4.5

	Return treated effluent to Berg River Dam
	83
	5.8
	4.4

	Recharge Cape Flats Aquifer
	83
	4.5
	3.5

	Desalination
	83
	11.9
	6.9

	Desalination (into system)
	83
	13.1
	7.7

	Irrigation exchange (Stellenbosch)
	5
	
	3.0

	Planned direct potable use - Faure
	Still to be confirmed


7.6 Conclusions

The following conclusions can be drawn from the investigation into the comparison of the development options:
1. The development option where the treated water is pumped back to Steenbras Dam is technically feasible, but would place limitations on the operation and optimisation of the water resources within the WCWSS. The primary reason for this is that the additional water which is pumped into Steenbras Dam has to be pumped back to Faure and utilised to supply winter demand, as no additional storage capacity is provided in Steenbras Dam.

2. Pumping the treated water into the Berg River Dam or into a raised Lower Steenbras Dam would both be technically feasible options and would also not impact significantly on the operation of the WCWSS.

3. The cost of planned indirect use of treated water for potable supply is significantly cheaper than the desalination of sea water.
4. The cost and URVs of all of the development options are sensitive to real electricity tariff increases.  The reason for this is that both desalination and the planned indirect use of treated effluent are energy intensive processes.
5. Desalination of seawater is especially sensitive to real electricity tariff increases. This is due to the high TDS of seawater and the high pressure required for the reverse osmosis process. 
6. The development options proposed need to be modelled in the system model in order to ensure that the yields proposed are realised and that the proposed development options do not negatively impact on the operation and optimisation of the water resources in the WCWSS.
8. Recommended strategic approach for the future use of treated effluent

The overall conclusion which can be drawn from this strategic investigation is that significant potential exists for the large-scale re-use of water in the City of Cape Town, and that this resource can be integrated into the WCWSS.  

The main recommendations are given below.
8.1 Limit development options to planned indirect potable and non-potable re-use
In line with international best practice, it is recommended that only indirect potable and non-potable re-use development options are pursued.  Initial cost estimates for these indirect re-use options are promising, indicating that planned indirect re-use of water may compare favourably against other water resource development options.  The planned indirect use of water is significantly cheaper than desalination. 

8.2 Feasibility study

It is recommended that CCT, in conjunction with DWAF, initiate a feasibility study on indirect planned re-use and the potential for re-use as a water augmentation scheme for the WCWSS.  The results of this feasibility study should be compared with those of the feasibility studies currently underway, such as the Michell’s Pass Diversion, Voëlvlei Phase 1, etc.

8.3 Best Practices

Recommendations from the publication on “Best Practices for Implementing Indirect Potable Re-use Projects” should be implemented, specifically: 

· Create a perception of improvement

· Communicate all the benefits of indirect potable water re-use
· Understand and avoid environmental justice issues

· Understand and use track records

· Break source-to-tap connection 

· Establish the Water Agency and investment as the sources of water quality (including the establishment of a separate monitoring body)

· Rename the water quality.

8.4 Local Re-use
For those WWTWs that are not candidates for supply to a large development option, local re-use options should be maximised.  The focus for local re-use should be on those users who require year-round supplies as well as where the re-use would replace existing potable water use.  The potential and cost-effectiveness of localised post-treatment to provide the required quality of water should also be investigated.  This would involve the review of the threshold charge of R2.50/kl for treated effluent by the CCT.
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APPENDIX A

Review of Previous Studies
Reconciliation Study: Overview of Water Re-use potential from Wastewater Treatment Plants, and Treatment of Effluent to Potable Standards for Supply from the Faure Water Treatment Plant. June 2007  

This was the most recent study undertaken and formed part of the Western Cape Water Supply System: Reconciliation Strategy Study.  The client was DWAF and City of Cape Town and the consultant was UWP Consulting.  They made use of the City’s Master Plan to provide an overview of the status of water re-use at the time.  A potential development option for direct potable re-use was conceptualised and costed.  This was compared against the cost of desalination.  It was found that the direct potable use option was viable and worthy of further consideration, but that indirect re-use or other means may be preferable due to social acceptability and the potential health risk.

Treated Effluent Re-use Strategy and Master Planning within the City of Cape Town. April 2007

This study was undertaken for the City of Cape Town (Water and Sanitation, Water Demand Management and Strategy) by BVI Consulting Engineers.  They undertook feasibility designs for large users within an economical distance of a wastewater treatment works (WWTWs), based on a unit cost of R2.50/kl.  They identified industrial and irrigation users, but did not look at supplying residential dwellings.  The bulk of the water re-use takes place in summer because most of the users are irrigators. 

Draft Report: Re-use of Treated Wastewater within the City of Cape Town. December 2002  

This is an unpublished report prepared for City of Cape Town by GLS.  The aim of the study was to get a better understanding of the potential for re-using treated wastewater for industrial/irrigation purposes within the CMA, and to refine the pre-feasibility wastewater re-use proposals contained in the IWRP Study.  They concluded that the most economical re-use opportunities would be those for which the treated wastewater effluent can be used directly with no additional post-treatment, and recommended that these opportunities be maximised.  This would involve ensuring that all WWTWs complied with the General Standard for Effluent.  They also recommended that a data base of large users and their quality requirements be set up, and then suitable post-treatment opportunities be investigated. 

Integrated Water Resource Planning (IWRP) Study: Potential for the use of treated wastewater within the CMA. October 2001

This report was produced by Ninham Shand and Arcus Gibb for the City of Cape Town as part of the Integrated Water Resource Planning Study.  Three possible options were investigated, namely: reclamation to potable standard, irrigation exchange, and the potential for local use for irrigation and industry.  It was found that the cost of the first two options was too high for immediate implementation, but it was recommended that the potential for local use be pursued immediately.  (This was done in the form of the Master Plan implemented by the CCT).

Water Reclamation: A Strategic Guide. June 1999 

This study was undertaken by Cape Wastewater Consultants for the Cape Metropolitan Council as part of the strategic evaluation of bulk wastewater.  Various development options were conceptualised and costed for direct potable and non-potable (commercial irrigation) re-use, and indirect non-potable re-use (aquifer recharge).  The main recommendation from this study was that the potential for re-use should be further investigated.  Shortly after this, the CCT was formed, with its associated complications as the six separate municipalities merged.  These recommendations were not a high priority and were not implemented at that stage. 

Western Cape System Analysis – Utilisation of Less Conventional Water Sources. December 1992.  

This study was undertaken by Ninham Shand for DWAF, and looked at groundwater (Cape Flats Aquifer – including recharge with effluent), sewage effluent, stormwater and desalination of seawater.  A development option was looked at whereby treated effluent from the purification works along the False Bay coast was reclaimed to potable standard and blended with water at the Faure Water Treatment Works.  The cost of this water was found to be high, but still lower than the desalination of seawater.  Another option was looked at whereby treated effluent would be exchanged for fresh water allocated to irrigators in the Stellenbosch area.  A further alternative was to use effluent directly for non-potable purposes, requiring a dual reticulation system.

An Investigation into the Reclamation of Sewage Effluent as a source of water supply to the Cape Metropolitan Area.  November 1979

This was undertaken for the purposes of a Masters Thesis for the University of Stellenbosch by JF Kapp. The re-use of sewage effluent in the Cape Metropolitan Area was investigated with a view to establish a time-relationship for the introduction of water re-use in the area.  The various forms of water re-use practiced globally were summarised, available technology was reviewed and health aspects considered.  A sample of public opinion with regard to water re-use was presented and the overall position of water supply and demand as well as of sewage works in the Cape Metropolitan Area was reviewed. The conclusion reached was that there was no immediate need to re-circulate reclaimed water, both from a demand and supply and an economic point of view.  
APPENDIX B
List of Best Practices and Excerpts from the Water Re-use Foundation Publication :

Best Practices for Developing Indirect Potable Re-use Projects

	Top 10
	Best Practice Number
	Description
	

	1. Value Based Strategy Best Practices
	

	1.1
Problem Being Solved
	

	**
	#1
	Create a perception of improvement
	

	*
	#2
	Clearly articulate the problem
	

	
	#3
	Have a meaningful supply planning criterion
	

	1.2
Alternatives to Indirect Potable Reuse
	

	*
	#4
	Evaluate alternatives to indirect potable reuse
	

	
	#5
	Communicate all the benefits of indirect potable reuse
	

	
	#6
	Express costs in meaningful terms
	

	1.3
Risks
	

	*
	#7
	Understand and avoid environmental justice issues
	

	
	#8
	Understand and use track records
	

	
	#9
	Break the source-quality connection
	

	
	#10
	Articulate an ongoing water quality plan
	

	Identity of the Water Agency
	

	*
	#11
	Establish the Water Agency and investment as the sources of water quality
	

	
	#12
	Rename the water quality
	

	2 Communication Best Practices
	

	**
	#13
	Communicate and collaborate about value
	

	
	#14
	Inform, don’t educate
	

	*
	#15
	Practice good leadership
	

	
	#16
	Start early
	

	*
	#17
	Identify and collaborate with key audiences
	

	*
	#18
	Embrace potential conflict and opposition
	

	
	#19
	Constantly communicate
	

	
	#20
	Keep communicating after the project is completed
	

	*
	#21
	Develop ongoing relationships with the media
	

	
	#22
	Use general information / advertising campaigns appropriately
	

	
	#23
	Don’t be defensive
	

	
	#24
	Practice conflict resolution
	

	
	#25
	Maintain credibility
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MONTH

Ml

Seasonal Distribution of Monthly Inflow to WWTW (July 2007 - June 2008)
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19583.546
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17018.597

15968.067
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17301.496

19814.545



cumulative
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		Sep		Sep		Sep		Sep		Sep		Sep		Sep		Sep		Sep		Sep		74303.715
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CUMULATIVE TOTAL FLOW BY YEAR

18938.652
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19464.879
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118025.7387

114926.338
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125745.606
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145950.105

129335.707

134576.854

131802.631

149242.191

132042.5257

129588.89

138374.159

140318.517

142770.534

161918.172

144133.551

148950.529

146835.254

164371.774

147861.6787

144923.054

153083.297

155973.466

160493.169

178997.778

159402.87

162812.865

161040.671

179118.32

162840.8507
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168563.973
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178012.922

194876.506

174824.279
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194769.905

178334.3047
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185397.101
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month.comps

		Jul		17705.923		19144.943		19464.879		23388.642		24753.116

		Aug		23680.545		21370.668		21417.513		27664.087		23270.999

		Sep		18295.445		18984.649		17514.272		22113.538		26279.6

		Oct		19188.387		17784.783		17531.043		19583.546		0

		Nov		16222.677		16521.607		17631.09		18474.397		0

		Dec		15120.757		15724.289		16529.793		17707.298		0

		Jan		14743.171		16214.667		16639.336		17018.597		0

		Feb		13417.254		14572.911		16042.608		15968.067		0

		Mar		14709.138		15654.949		17722.635		17079.606		0

		Apr		15480.676		15025.941		17519.753		15878.728		0

		May		16833.128		17370.946		19023.569		17301.496		0

		Jun		20021.66		17694.064		21867.089		19814.545		0
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MONTHLY TOTAL FLOWS BY YEAR

15373.348

18048.103

17710.013
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15645.116

15530.729

15481.894

14662.552

15334.164

15275.593

15789.898
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month.comps.estimates

		Jul		17705.923		19144.943		19464.879		23388.642		24753.116

		Aug		23680.545		21370.668		21417.513		27664.087		23270.999

		Sep		18295.445		18984.649		17514.272		22113.538		26279.6

		Oct		19188.387		17784.783		17531.043		19583.546		19250

		Nov		16222.677		16521.607		17631.09		18474.397		19000

		Dec		15120.757		15724.289		16529.793		17707.298		18000

		Jan		14743.171		16214.667		16639.336		17018.597		17250

		Feb		13417.254		14572.911		16042.608		15968.067		16250

		Mar		14709.138		15654.949		17722.635		17079.606		17000

		Apr		15480.676		15025.941		17519.753		15878.728		16250

		May		16833.128		17370.946		19023.569		17301.496		17500

		Jun		20021.66		17694.064		21867.089		19814.545		20000
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2004/2005
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2008/2009 estimates

MONTH
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MONTHLY TOTAL FLOWS BY YEAR

15373.348
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17710.013
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15334.164
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estimates.2007.2008

		WASTEWATER BRANCH: WASTEWATER FLOWS JULY 2007 to JUNE 2008																										estimated at		Dec-07

		Treatment Works or Outfall		Av Month		Jul-2007		Aug-2007		Sep-2007		Oct-2007		Nov-2007		Dec-2007		Jan-2008		Feb-2008		Mar-2008		Apr-2008		May-2008		Jun-2008		TOTAL

				5 years		Ml		Ml		Ml		Ml		Ml		Ml		Ml		Ml		Ml		Ml		Ml		Ml		2007/2008

		Athlone		2,869.9		4,446.1		5,112.2		4,293.6		3,877.0		3,578.9																21,307.8

		Bellville		1,615.5		1,936.0		2,128.7		1,707.4		1,657.9		1,604.4																9,034.4

		Borcherds Quarry		925.6		1,026.7		1,087.1		975.6		997.9		971.4																5,058.9

		Camps Bay Outfall		64.2		74.2		81.5		65.9		67.0		67.6																356.2

		Cape Flats		4,309.3		7,244.1		9,855.0		6,621.4		5,142.4		4,741.1																33,604.0

		Gordons Bay		81.5		147.5		158.2		93.1		96.0		92.3																587.2

		Green Point Outfall		804.4		1,038.2		1,085.0		850.0		820.0		810.0																4,603.2

		Hout Bay Outfall		122.3		179.4		215.0		199.3		184.9		190.0																968.5

		Kraaifontein		379.0		721.0		857.7		594.9		615.0		590.2																3,378.8

		Llandudno		7.4		7.9		7.3		8.9		6.5		6.2																36.9

		Macassar		1,183.4		1,374.0		1,580.0		1,022.0		1,027.0		889.0																5,892.0

		Melkbosstrand		76.8		110.7		121.9		97.2		102.9		96.7																529.4

		Mitchell's Plain		965.9		1,104.0		1,193.0		1,054.0		1,006.0		931.0																5,288.0

		Parow		44.1		23.8		30.9		38.2		34.7		19.2																146.8

		Potsdam		1,042.8		1,056.0		1,067.5		1,059.9		1,051.8		1,028.3																5,263.5

		Scottsdene		264.1		303.5		321.8		299.8		320.7		285.3																1,531.1

		Simonstown		62.8		148.1		100.5		80.3		66.6		61.3																456.8

		Wesfleur - Dom		179.4		180.5		222.8		197.6		143.1		167.4																911.4

		Wesfleur - Ind		138.5		141.6		131.3		115.5		127.7		124.5																640.6

		Wildevoelvlei		294.6		515.8		579.4		430.8		363.7		325.4																2,215.1

		Zandvliet		1,498.0		1,609.4		1,727.2		2,309.3		1,875.6		1,871.0																9,392.5

		Total (Ml)		16,930		23,388.6		27,664.0		22,114.8		19,584.4		18,451.2		16,500.0		16,500.0		16,100.0		17,000.0		17,200.0		17,400.0		19,000.0		230,903.0

		Average Daily Flow		558.7		754.5		892.4		737.2		631.8		615.0		532.3		532.3		519.4		548.4		554.8		561.3		612.9		632.6

		Cumulative Total				23,389		51,053		73,167		92,752		111,203		127,703		144,203		160,303		177,303		194,503		211,903		230,903

				estimated flow
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2005.2006

		WASTEWATER BRANCH: WASTEWATER FLOWS JULY 2008 to JUNE 2009																										estimated at		13-Oct-08

		Treatment Works or Outfall		Av Month		Jul-2008		Aug-2008		Sep-2008		Oct-2008		Nov-2008		Dec-2008		Jan-2009		Feb-2009		Mar-2009		Apr-2009		May-2009		Jun-2009		TOTAL

				5 years		Ml		Ml		Ml		Ml		Ml		Ml		Ml		Ml		Ml		Ml		Ml		Ml		2008/2009

		Athlone		3,087.1		4,926.5		4,474.1		5,602.3																				15,002.9

		Bellville		1,583.0		2,044.4		1,744.6		2,270.4																				6,059.4

		Borcherds Quarry		940.7		1,132.0		1,024.0		1,041.0																				3,197.0

		Camps Bay Outfall		64.6		93.3		86.7		103.4																				283.4

		Cape Flats		4,521.7		7,074.6		6,719.2		7,125.1																				20,918.9

		Gordons Bay		86.0		150.6		115.2		191.0																				456.8

		Green Point Outfall		831.4		1,023.0		1,025.0		954.9																				3,002.9

		Hout Bay Outfall		136.5		236.2		204.6		223.7																				664.5

		Kraaifontein		459.3		825.0		729.1		863.2																				2,417.3

		Llandudno		7.3		9.2		6.7		20.9																				36.8

		Macassar		1,131.4		1,204.0		1,133.0		1,542.0																				3,879.0

		Melkbosstrand		86.0		123.4		111.4		122.7																				357.5

		Mitchell's Plain		984.6		1,188.0		1,231.0		1,237.0																				3,656.0

		Parow		34.8		28.7		31.4		30.8																				90.8

		Potsdam		1,057.2		1,437.7		1,262.1		1,431.0																				4,130.8

		Scottsdene		279.5		279.0		279.5		310.0																				868.5

		Simonstown		65.6		78.6		72.8		104.0																				255.4

		Wesfleur - Dom		179.4		183.6		174.4		209.0																				567.0

		Wesfleur - Ind		132.5		129.2		114.4		123.4																				367.0

		Wildevoelvlei		313.1		443.8		404.2		525.7																				1,373.7

		Zandvliet		1,596.5		2,142.3		2,327.6		2,248.2																				6,718.1

		Total (Ml)		17,578		24,753.1		23,271.0		26,279.6		19,250.0		19,000.0		18,000.0		17,250.0		16,250.0		17,000.0		16,250.0		17,500.0		20,000.0		234,803.7

		Average Daily Flow		580.1		798.5		750.7		876.0		621.0		633.3																643.3

		Cumulative Total				24,753		48,024		74,304		93,554		112,554		130,554		147,804		164,054		181,054		197,304		214,804		234,804

				estimated flow



PKING:
flow estimated for part of period

PKING:
estimated 39Ml overflowed from a blocked sewer
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BOR

		WASTEWATER TREATMENT DEPARTMENT: WASTEWATER FLOWS JULY 1997 to JUNE 1998

		Treatment Works or Outfall		Historical		Jul		Aug		Sep		Oct		Nov		Dec		Jan		Feb		Mar		Apr		May		Jun		TOTAL

				Year Tot.		1997		1997		1997		1997		1997		1997		1998		1998		1998		1998		1998		1998		1997/1998

		Athlone		40,680.0		3,897.71		3,976.93		3,628.81		3,537.57		2,855.61		2,612.11		2,722.48		2,584.38		2,797.35		2,769.33		3,571.95		3,446.12		38,400.34

		Bellville		14,400.0		1,541.77		1,668.04		1,406.76		1,390.54		1,436.90		1,242.77		1,357.59		1,296.67		1,300.88		1,397.42		1,390.21		1,516.22		16,945.77

		Borcherds Quarry		10,440.0		886.10		788.90		818.70		830.40		824.00		749.20		699.90		755.40		755.50		717.00		821.10		740.60		9,386.80

		Camps Bay Outfall		720.0		63.05		69.61		66.99		66.80		67.75		70.62		66.73		57.75		62.00		63.83		86.87		64.14		806.12

		Cape Flats		54,000.0		4,856.76		5,751.01		4,859.10		4,277.00		4,676.53		4,556.32		4,086.50		3,827.70		4,184.28		4,129.91		5,321.74		4,651.42		55,178.27

		Gordons Bay		576.0		65.76		55.85		48.24		45.44		51.96		61.94		54.11		44.39		49.31		49.52		91.02		68.33		685.87

		Green Point Outfall		9,720.0		834.43		906.35		795.35		808.98		826.18		808.57		811.25		757.84		818.44		745.37		948.02		856.83		9,917.60

		Hout Bay Outfall		720.0		139.50		135.40		122.80		132.61		116.43		135.13		122.69		136.33		147.76		148.62		161.97		126.42		1,625.64

		Kraaifontein		2,160.0		178.18		210.28		162.37		159.49		151.45		146.85		142.17		130.68		139.75		139.93		175.45		176.08		1,912.66

		Kuilsriver		540.0		45.19		62.55		58.98		57.08		closed		closed		closed		closed		closed		closed		closed		closed		223.80

		Llandudno		169.2		12.40		13.62		11.85		14.23		14.52		16.52		16.44		13.46		15.09		14.42		17.97		15.34		175.86

		Macassar		9,360.0		975.87		968.37		826.42		769.97		801.70		779.43		704.87		683.09		746.02		693.84		810.73		859.53		9,619.84

		Melkbosstrand		468.0		40.42		41.30		38.71		38.30		37.85		48.90		42.05		47.81		37.80		38.51		42.34		57.03		511.02

		Mitchell's Plain		10,080.0		896.62		915.79		865.11		913.37		881.14		950.06		939.44		823.94		911.32		884.82		922.81		870.76		10,775.18

		Parow		360.0		27.61		29.62		42.49		40.56		46.51		37.41		34.96		32.34		38.57		36.77		40.87		33.82		441.51

		Potsdam		8,640.0		818.24		821.25		766.29		745.50		718.66		734.42		724.26		676.23		778.15		698.17		859.18		877.28		9,217.63

		Scottsdene		1,188.0		98.46		96.33		93.70		88.72		88.50		127.00		123.00		120.00		133.00		126.00		144.00		144.00		1,382.70

		Simonstown		540.0		41.66		53.18		45.00		45.00		45.00		45.00		45.00		45.00		45.00		45.00		45.00		45.00		544.84

		Wesfleur - Dom		2,052.0		178.00		204.00		192.00		192.00		319.00		270.00		180.00		183.00		182.00		163.00		175.00		166.00		2,404.00

		Wesfleur - Ind		1,548.0		138.00		138.00		147.00		147.00		6.00		64.00		143.00		126.00		132.00		145.00		152.00		140.00		1,478.00

		Wildevoelvlei		2,160.0		245.16		245.73		232.48		217.63		191.52		235.64		229.16		145.80		195.44		190.46		261.21		215.12		2,605.35

		Zandvliet		14,832.0		1,367.20		1,460.93		1,357.70		1,436.35		1,445.58		1,452.96		1,393.98		1,259.59		1,486.39		1,495.41		1,638.21		1,529.25		17,323.53

		Total (Ml)		185,353		17,348		18,613		16,587		15,955		15,603		15,145		14,640		13,747		14,956		14,692		17,678		16,599		191,562

		Average Daily Flow		507.8		559.62		600.42		552.89		514.66		520.09		488.54		472.24		490.98		482.45		489.74		570.25		553.31		524.83

		Cumulative Total				17,348		35,961		52,548		68,502		84,105		99,250		113,890		127,637		142,593		157,285		174,963		191,562

				estimated flow

		Scottsdene flows revised in Feb 2003 to include unmetered flow
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MIT

		WASTEWATER TREATMENT DEPARTMENT: WASTEWATER FLOWS JULY 1998 to JUNE 1999

		Treatment Works or Outfall		TOTAL		Jul		Aug		Sep		Oct		Nov		Dec		Jan		Feb		Mar		Apr		May		Jun		TOTAL

				1997/98		1998		1998		1998		1998		1998		1998		1999		1999		1999		1999		1999		1999		1998/1999

		Athlone		38,400.3		3,805.74		3,480.11		3,197.71		3,124.90		3,025.39		2,914.05		2,971.86		2,717.72		2,500.56		2,896.14		2,933.70		3,208.38		36,776.26

		Bellville		16,945.8		1,619.27		1,656.46		1,471.63		1,330.48		1,495.91		1,451.36		1,375.17		1,219.47		1,331.76		1,367.58		1,412.40		1,473.23		17,204.72

		Borcherds Quarry		9,386.8		795.20		800.90		776.50		699.90		757.00		786.70		732.80		640.10		775.50		773.10		644.50		663.10		8,845.30

		Camps Bay Outfall		806.1		65.34		62.61		65.93		47.05		53.17		89.37		55.93		54.09		58.54		62.74		58.00		57.86		730.63

		Cape Flats		55,178.3		5,826.16		4,717.37		4,627.51		4,587.37		4,382.95		4,657.81		4,153.34		3,850.72		4,094.95		4,179.62		4,142.56		4,553.47		53,773.83

		Gordons Bay		685.9		70.71		60.80		50.91		48.71		65.07		62.98		55.84		46.59		52.32		52.45		51.15		52.77		670.29

		Green Point Outfall		9,917.6		908.63		850.17		791.64		805.25		772.74		812.24		738.50		742.09		806.45		777.07		782.86		783.00		9,570.64

		Hout Bay Outfall		1,625.6		122.59		110.22		113.99		121.66		114.31		140.80		194.97		168.82		138.89		124.43		116.98		108.76		1,576.42

		Kraaifontein		1,912.7		208.38		192.44		163.13		147.40		174.88		160.15		154.58		126.52		152.40		148.83		155.70		167.85		1,952.24

		Kuilsriver		223.8		closed		closed		closed		closed		closed		closed		closed		closed		closed		closed		closed		closed		0.00

		Llandudno		175.9		7.89		7.23		6.41		6.30		7.10		6.41		5.79		5.18		6.06		6.15		5.12		4.00		73.65

		Macassar		9,619.8		1,003.70		1,009.67		832.45		731.15		808.19		721.16		818.42		799.02		1,053.83		1,098.90		1,240.90		1,080.73		11,198.12

		Melkbosstrand		511.0		49.58		47.50		45.20		42.74		50.96		52.26		48.94		42.29		45.76		47.00		45.90		45.51		563.64

		Mitchell's Plain		10,775.2		923.09		942.38		873.53		879.84		901.04		948.28		953.00		839.76		932.76		861.58		860.76		772.34		10,688.37

		Parow		441.5		48.33		43.96		41.46		36.47		34.97		41.32		38.91		37.46		37.36		35.86		34.66		34.21		464.96

		Potsdam		9,217.6		975.43		923.21		853.42		813.34		901.17		888.49		848.63		753.98		816.59		810.11		848.63		800.67		10,233.66

		Scottsdene		1,382.7		161.00		161.00		144.00		152.00		156.00		152.00		150.00		134.00		143.00		183.00		196.00		168.00		1,900.00

		Simonstown		544.8		53.02		50.56		44.05		45.67		49.44		46.25		44.46		42.36		44.87		46.00		43.85		42.60		553.13

		Wesfleur - Dom		2,404.0		172.00		176.00		179.00		176.00		145.00		196.00		179.00		188.00		184.00		174.00		146.00		150.00		2,065.00

		Wesfleur - Ind		1,478.0		153.00		153.00		148.00		131.00		132.00		160.00		121.00		124.00		116.00		146.00		145.00		149.00		1,678.00

		Wildevoelvlei		2,605.3		241.14		253.76		238.83		203.06		208.56		268.79		210.75		195.83		227.59		211.73		203.09		150.03		2,613.16

		Zandvliet		17,323.5		1,728.47		1,688.05		1,344.66		1,508.45		1,712.32		1,584.39		1,481.72		1,210.37		1,278.66		1,267.02		1,353.64		1,598.20		17,755.96

		Total (Ml)		191,562		18,939		17,387		16,010		15,639		15,948		16,141		15,334		13,938		14,798		15,269		15,421		16,064		190,888

		Average Daily Flow		524.8		610.92		560.88		533.67		504.48		531.61		520.67		494.63		449.63		477.35		492.56		497.46		518.18		522.98

		Cumulative Total				18,939		36,326		52,336		67,975		83,923		100,064		115,397		129,336		144,134		159,403		174,824		190,888

				estimated flow

		Scottsdene flows revised Feb 2003 to include unmetered flow
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		WASTEWATER TREATMENT DEPARTMENT: WASTEWATER FLOWS JULY 1999 to JUNE 2000

		Treatment Works or Outfall		TOTAL		Jul		Aug		Sep		Oct		Nov		Dec		Jan		Feb		Mar		Apr		May		Jun		TOTAL

				1998/99		1999		1999		1999		1999		1999		1999		2000		2000		2000		2000		2000		2000		1999/2000

		Athlone		36,776.3		4,236.21		4,948.63		5,113.42		3,335.68		2,906.58		1,934.91		1,989.26		2,116.07		1,900.60		2,113.22		2,210.19		2,453.37		35,258.13

		Bellville		17,204.7		1,667.84		1,706.15		1,515.78		1,237.78		1,673.40		1,494.90		1,416.43		1,256.06		1,371.71		1,408.61		1,517.42		1,517.42		17,783.52

		Borcherds Quarry		8,845.3		580.20		773.70		856.80		767.70		736.20		828.00		729.60		626.00		751.20		697.40		508.60		668.30		8,523.70

		Camps Bay Outfall		730.6		64.07		75.13		62.31		53.76		59.86		53.54		62.09		56.28		55.24		49.80		55.24		57.73		705.04

		Cape Flats		53,773.8		4,665.78		5,310.51		5,615.45		4,316.31		4,324.48		4,754.26		4,421.91		3,829.79		3,994.03		3,424.50		3,831.81		5,329.81		53,818.64

		Gordons Bay		670.3		74.13		86.34		76.86		59.77		54.14		61.87		61.55		57.74		56.78		53.88		61.88		67.55		772.50

		Green Point Outfall		9,570.6		813.19		803.06		917.98		763.76		716.49		730.46		641.48		601.00		813.26		774.20		830.79		831.75		9,237.40

		Hout Bay Outfall		1,576.4		132.71		115.74		121.51		120.57		116.09		124.22		104.46		108.17		126.93		106.18		110.55		111.52		1,398.66

		Kraaifontein		1,952.2		199.22		255.07		242.61		182.25		161.73		163.57		156.70		147.63		138.08		145.56		157.18		170.79		2,120.38

		Kuilsriver		closed		closed		closed		closed		closed		closed		closed		closed		closed		closed		closed		closed		closed		0.00

		Llandudno		73.6		6.12		6.05		6.06		5.50		5.53		4.98		7.39		4.92		5.29		5.17		5.35		4.90		67.24

		Macassar		11,198.1		1,380.50		1,514.20		1,623.40		1,220.67		1,190.42		1,485.20		1,315.89		852.33		913.92		872.43		870.00		885.71		14,124.67

		Melkbosstrand		563.6		49.63		58.87		60.33		54.41		51.33		55.02		51.22		46.00		47.48		46.99		49.00		51.97		622.25

		Mitchell's Plain		10,688.4		915.42		804.17		1,032.61		963.44		909.52		1,015.42		962.63		891.88		926.80		870.48		870.00		882.70		11,045.08

		Parow		465.0		44.79		49.91		51.98		45.95		39.62		50.03		54.45		37.10		43.10		38.47		41.61		41.72		538.71

		Potsdam		10,233.7		960.39		1,043.94		1,060.21		864.12		820.51		821.58		769.01		753.08		779.59		798.43		853.93		886.91		10,411.70

		Scottsdene		1,900.0		195.00		211.00		207.00		202.00		165.00		211.00		226.00		203.00		217.00		204.00		195.00		219.00		2,455.00

		Simonstown		553.1		47.10		56.72		53.47		46.68		46.02		48.70		46.35		42.13		44.82		41.77		45.35		47.57		566.67

		Wesfleur - Dom		2,065.0		150.00		195.00		194.00		192.00		175.00		177.00		181.00		171.00		167.00		179.00		165.00		163.00		2,109.00

		Wesfleur - Ind		1,678.0		136.00		138.00		176.00		163.00		148.00		144.00		117.00		130.00		133.00		129.00		115.00		127.00		1,656.00		135.00

		Wildevoelvlei		2,613.2		217.80		217.80		210.77		217.80		210.77		217.80		217.80		203.75		217.80		210.77		214.87		236.68		2,594.42

		Zandvliet		17,756.0		1,435.03		1,394.18		1,340.23		1,318.82		1,303.55		1,356.24		1,510.48		1,447.29		1,670.04		1,692.47		1,634.80		1,541.32		17,644.44

		Total (Ml)		190,888		17,971		19,764		20,539		16,132		15,814		15,733		15,043		13,581		14,374		13,862		14,344		16,297		193,453

		Average Daily Flow		523.0		579.71		637.55		684.63		520.39		527.14		507.51		485.25		438.10		463.67		447.17		462.70		525.70		530.01

		Cumulative Total				17,971		37,735		58,274		74,406		90,220		105,953		120,996		134,577		148,951		162,813		177,156		193,453

				estimated flow

		Scottsdene flows revised Feb 2003 to include unmetered flow
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		WASTEWATER TREATMENT DEPARTMENT: WASTEWATER FLOWS JULY 2000 to JUNE 2001

		Treatment Works or Outfall		TOTAL		Jul		Aug		Sep		Oct		Nov		Dec		Jan		Feb		Mar		Apr		May		Jun		TOTAL

				1999/00		2000		2000		2000		2000		2000		2000		2001		2001		2001		2001		2001		2001		2000/2001

		Athlone		35,258.1		3,162.09		3,476.90		2,955.57		2,612.14		2,343.67		1,961.84		1,743.78		1,589.25		1,954.86		1,846.25		1,800.00		2,038.11		27,484.45

		Bellville		17,783.5		1,631.99		1,669.47		1,483.19		1,175.89		1,637.42		1,462.76		1,385.98		1,229.05		1,342.22		1,378.33		1,484.80		1,484.80		17,365.90

		Borcherds Quarry		8,523.7		678.60		680.90		693.20		672.40		668.70		643.70		640.00		921.60		721.90		685.60		675.00		684.70		8,366.30

		Camps Bay Outfall		705.0		56.75		55.83		55.24		54.47		52.82		61.43		67.26		46.41		56.99		52.40		56.91		53.68		670.19

		Cape Flats		53,818.6		5,568.59		5,917.69		6,439.72		5,596.08		5,503.26		5,453.40		4,712.26		4,549.43		4,831.80		4,334.28		4,808.07		5,273.46		62,988.04

		Gordons Bay		772.5		55.90		101.79		65.00		77.90		65.00		51.55		63.40		63.00		55.00		55.00		84.64		64.23		802.40

		Green Point Outfall		9,237.4		844.13		867.58		867.05		801.63		747.98		736.82		844.47		682.82		690.14		741.58		847.25		793.45		9,464.90

		Hout Bay Outfall		1,398.7		120.07		117.25		129.57		115.72		123.77		97.84		115.76		119.73		127.08		116.47		131.74		126.42		1,441.41

		Kraaifontein		2,120.4		160.00		230.54		184.52		147.32		149.74		140.00		164.32		138.41		156.18		164.93		190.01		185.19		2,011.16

		Kuilsriver		closed		closed		closed		closed		closed		closed		closed		closed		closed		closed		closed		closed		closed

		Llandudno		67.2		5.28		5.04		5.35		5.14		5.41		4.06		4.00		4.73		4.50		3.50		3.50		3.00		53.53

		Macassar		14,124.7		1,165.72		1,147.35		1,247.23		952.66		1,150.30		891.44		1,069.33		921.39		1,007.32		897.46		968.84		957.78		12,376.82

		Melkbosstrand		622.3		52.88		51.96		49.29		52.93		46.22		48.44		46.62		41.03		44.09		44.83		49.42		47.60		575.30

		Mitchell's Plain		11,045.1		756.41		821.60		938.68		913.00		824.39		973.50		950.00		733.82		871.62		905.00		901.00		886.00		10,475.01

		Parow		538.7		48.36		42.00		42.27		44.64		44.90		46.61		46.19		48.09		56.07		47.61		51.74		38.49		556.96

		Potsdam		10,411.7		911.78		922.69		914.38		915.16		860.62		852.28		846.53		789.56		861.92		817.98		911.87		870.69		10,475.44

		Scottsdene		2,455.0		213.00		210.00		201.00		204.00		213.00		239.00		240.00		198.00		210.00		182.00		204.00		214.00		2,528.00

		Simonstown		566.7		53.94		54.46		53.29		47.04		44.75		45.13		44.25		39.87		45.01		41.74		50.54		47.53		567.54

		Wesfleur - Dom		2,109.0		167.16		169.19		145.59		183.72		186.62		192.75		180.17		173.27		180.00		171.00		161.00		177.00		2,087.47

		Wesfleur - Ind		1,656.0		128.48		134.96		119.16		123.94		142.41		120.28		119.60		107.79		124.24		133.00		169.00		125.00		1,547.85

		Wildevoelvlei		2,594.4		230.24		238.31		235.50		228.01		206.19		283.34		268.98		231.56		214.68		180.00		180.00		140.55		2,637.36

		Zandvliet		17,644.4		1,424.91		1,329.01		1,363.94		1,580.71		1,570.57		1,531.71		1,510.00		1,311.29		1,477.01		1,406.46		1,689.34		1,411.95		17,606.92

		Total (Ml)		193,453		17,436		18,245		18,189		16,505		16,588		15,838		15,063		13,940		15,033		14,205		15,419		15,624		192,083

		Average Daily Flow		530.0		562.46		588.53		606.29		532.40		552.92		510.90		485.90		449.68		484.92		458.24		497.38		503.99		526.25

		Cumulative Total				17,436		35,681		53,870		70,374		86,962		102,800		117,863		131,803		146,835		161,041		176,459		192,083

				estimated flow

		Scottsdene flows revised Feb 2003 to include unmetered flow
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		WASTEWATER TREATMENT DEPARTMENT: WASTEWATER FLOWS JULY 2001 to JUNE 2002

		Treatment Works or Outfall		TOTAL		Jul/2001		Aug/2001		Sep/2001		Oct/2001		Nov/2001		Dec/2000		Jan/2002		Feb/2002		Mar/2002		Apr/2002		May/2002		Jun/2002		TOTAL

				2000/01		Ml		Ml		Ml		Ml		Ml		Ml		Ml		Ml		Ml		Ml		Ml		Ml		2001/2002

		Athlone		27,484.5		3,529.93		3,582.23		4,099.39		2,802.40		2,761.36		2,035.60		2,433.80		2,229.71		1,936.85		1,868.87		2,446.66		3,003.20		32,729.99

		Bellville		17,365.9		2,605.42		2,500.00		2,347.95		1,812.15		1,753.69		1,598.42		1,628.88		1,474.54		1,578.48		1,527.17		1,629.78		2,262.03		22,718.49

		Borcherds Quarry		8,366.3		960.70		872.50		950.00		950.00		950.00		900.00		900.00		950.00		950.00		911.97		908.63		838.38		11,042.18

		Camps Bay Outfall		670.2		101.18		66.64		64.09		58.41		60.72		68.99		64.40		55.90		59.50		58.75		64.40		61.20		784.18

		Cape Flats		62,988.0		7,780.84		6,330.88		6,134.66		6,000.00		4,495.36		4,774.31		4,987.12		3,853.81		4,457.98		4,539.55		4,406.83		3,970.00		61,731.34

		Gordons Bay		802.4		147.85		93.25		92.94		73.60		62.99		60.00		75.51		54.53		63.10		82.03		89.89		102.47		998.16

		Green Point Outfall		9,464.9		1,158.68		1,044.59		864.40		857.51		855.97		734.23		700.00		700.00		700.00		640.00		750.00		750.00		9,755.38

		Hout Bay Outfall		1,441.4		174.29		168.46		150.00		158.48		145.03		128.81		132.58		130.61		127.85		124.32		126.75		112.81		1,679.99

		Kraaifontein		2,011.2		380.99		326.50		343.26		236.68		217.59		201.14		205.90		181.07		196.25		191.00		193.19		226.58		2,900.14

		Kuilsriver		closed		closed		closed		closed		closed		closed		closed		closed		closed		closed		closed		closed		closed

		Llandudno		53.5		7.34		7.39		6.83		7.03		7.31		7.19		7.52		6.62		7.09		6.75		7.29		6.35		84.71

		Macassar		12,376.8		1,277.98		1,408.09		1,469.54		1,111.24		1,225.58		1,069.03		1,104.33		950.08		1,005.20		976.90		1,019.00		1,324.81		13,941.78

		Melkbosstrand		575.3		67.86		66.23		70.57		66.00		57.91		57.57		61.98		49.66		52.61		51.45		51.31		53.24		706.38

		Mitchell's Plain		10,475.0		952.00		1,022.00		1,041.00		1,026.00		1,100.00		1,011.00		977.00		867.00		920.00		894.00		900.00		1,023.00		11,733.00

		Parow		557.0		38.53		52.86		36.36		79.94		55.64		83.03		59.96		65.78		76.12		52.79		74.51		74.83		750.34

		Potsdam		10,475.4		1,288.64		1,255.06		1,205.37		1,039.16		1,000.00		926.91		996.91		885.73		939.50		925.00		961.91		952.62		12,376.80

		Scottsdene		2,528.0		293.00		258.00		252.00		253.00		229.00		249.00		228.00		197.00		194.00		189.00		171.00		221.00		2,734.00

		Simonstown		567.5		84.63		84.35		92.52		62.07		51.88		50.02		56.38		46.71		50.51		50.37		54.63		57.66		741.74

		Wesfleur - Dom		2,087.5		210.51		201.26		205.19		202.84		198.66		166.76		172.34		175.78		183.91		210.47		170.29		162.58		2,260.58

		Wesfleur - Ind		1,547.9		165.00		161.00		159.00		154.00		130.00		133.97		129.94		138.05		112.81		92.10		141.27		177.28		1,694.43

		Wildevoelvlei		2,637.4		361.60		335.05		316.87		257.28		232.35		241.10		220.47		194.84		217.83		215.09		253.26		236.95		3,082.69

		Zandvliet		17,606.9		1,776.05		1,483.17		1,506.42		1,547.52		1,519.45		1,575.14		1,462.91		1,400.00		1,300.00		1,138.96		1,230.99		1,177.79		17,118.39

		Total (Ml)		192,083		23,363		21,320		21,408		18,755		17,110		16,072		16,606		14,607		15,130		14,747		15,652		16,795		211,565

		Average Daily Flow		526.3		753.65		687.73		713.61		605.01		570.35		518.46		535.68		471.21		488.05		475.70		504.89		541.77		579.63

		Cumulative Total				23,363		44,683		66,091		84,846		101,957		118,029		134,635		149,242		164,372		179,118		194,770		211,565

				estimated flow

		Scottsdene flows revised Feb 2003 to include unmetered flow

		Borcherds Quarry flows revised Feb 2003 (was over-estimated)
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		WASTEWATER TREATMENT DEPARTMENT: WASTEWATER FLOWS JULY 2002 to JUNE 2003

		Treatment Works or Outfall		MEAN		Jul/2002		Aug/2002		Sep/2002		Oct/2002		Nov/2002		Dec/2002		Jan/2003		Feb/2003		Mar/2003		Apr/2003		May/2003		Jun/2003		TOTAL

				5 years		Ml		Ml		Ml		Ml		Ml		Ml		Ml		Ml		Ml		Ml		Ml		Ml		2002/2003

		Athlone		34,129.8		3,275.2		3,411.6		3,090.2		2,632.9		2,310.1		2,190.6		2,245.0		2,112.9		2,245.1		2,619.8		2,230.2		2,167.3		30,530.9

		Bellville		18,403.7		1,900.0		1,845.3		1,985.3		1,743.8		1,556.9		1,713.2		1,656.6		1,567.0		1,754.3		1,870.0		1,761.6		1,686.5		21,040.4

		Borcherds Quarry		9,232.9		902.3		917.1		970.5		974.1		973.5		1,000.8		991.5		843.5		961.1		851.5		904.6		857.3		11,147.9

		Camps Bay Outfall		739.2		72.8		69.0		64.5		67.5		66.4		73.6		72.5		65.9		72.3		63.6		60.7		56.5		805.4

		Cape Flats		57,498.0		5,731.0		5,082.9		4,285.4		4,461.6		4,266.3		4,607.6		3,400.2		3,514.3		4,080.2		3,208.5		3,940.9		3,625.0		50,203.9

		Gordons Bay		785.8		125.2		113.9		74.4		71.7		66.1		79.5		75.6		56.9		69.3		66.0		69.3		65.4		933.2

		Green Point Outfall		9,589.2		728.0		690.0		750.0		760.0		740.0		730.0		758.0		760.0		788.0		726.0		773.0		746.0		8,949.0

		Hout Bay Outfall		1,544.4		123.4		127.7		125.5		129.3		124.9		135.5		125.7		115.2		130.0		103.1		115.4		104.2		1,459.9

		Kraaifontein		2,179.3		273.8		276.5		250.6		214.9		196.3		214.6		208.4		179.8		213.3		200.7		217.0		216.0		2,661.8

		Llandudno		91.0		7.8		7.8		7.5		7.8		8.3		9.0		7.8		7.0		7.8		7.5		7.5		5.7		91.3

		Macassar		12,252.2		1,628.3		1,664.2		1,269.8		1,182.0		1,104.8		1,129.8		1,104.7		1,081.8		1,223.6		1,011.3		1,132.6		1,018.7		14,551.6

		Melkbosstrand		595.7		58.3		61.0		58.7		58.5		54.1		61.5		54.0		44.5		53.3		51.7		51.1		52.2		659.0

		Mitchell's Plain		10,943.3		991.0		967.0		925.0		922.0		919.0		992.0		951.0		835.0		962.0		901.0		913.0		882.0		11,160.0

		Parow		550.5		97.7		77.2		68.2		65.3		76.7		66.4		65.4		70.0		72.8		69.4		68.8		73.2		871.2

		Potsdam		10,543.0		1,064.8		1,110.4		1,028.8		1,029.4		963.1		988.0		961.1		880.4		992.6		956.8		995.4		974.6		11,945.3

		Scottsdene		2,199.9		228.3		217.4		214.6		230.2		231.7		238.7		226.5		193.1		217.2		203.5		211.1		241.8		2,654.0

		Simonstown		594.8		64.6		62.7		55.8		53.7		54.5		50.8		52.0		45.1		57.5		52.4		52.9		63.4		665.5

		Wesfleur - Dom		2,185.2		162.6		154.0		162.4		160.0		173.2		161.0		180.0		145.0		161.2		156.0		186.0		264.0		2,065.4

		Wesfleur - Ind		1,610.9		177.3		188.4		162.7		165.1		136.1		120.5		142.4		142.0		179.2		167.3		129.2		59.9		1,770.1

		Wildevoelvlei		2,706.6		288.1		311.6		262.9		269.5		246.2		235.4		227.3		207.8		272.2		306.2		251.2		232.7		3,111.1

		Zandvliet		17,489.8		1,324.9		1,340.7		1,319.7		1,289.5		1,280.0		1,332.3		1,298.3		1,149.6		1,306.2		1,386.8		1,422.0		1,353.8		15,803.8

		Total (Ml)		195,865		19,225.2		18,696.5		17,132.5		16,488.7		15,548.1		16,130.6		14,804.0		14,016.8		15,819.2		14,979.2		15,493.5		14,746.3		193,080.6

		Average Daily Flow		536.6		620.2		603.1		571.1		531.9		518.3		520.3		477.5		452.2		510.3		483.2		499.8		475.7		529.0

		Cumulative Total				19,225.2		37,921.7		55,054.3		71,543.0		87,091.1		103,221.7		118,025.7		132,042.5		147,861.7		162,840.9		178,334.3		193,080.6

				estimated flow
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ACCUMMULATIVE CHARGE JULY 1998 TO DATE
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		WASTEWATER TREATMENT DEPARTMENT: WASTEWATER FLOWS JULY 2003 to JUNE 2004

		Treatment Works or Outfall		MEAN		Jul-2003		Aug-2003		Sep-2003		Oct-2003		Nov-2003		Dec-2003		Jan-2004		Feb-2004		Mar-2004		Apr-2004		May-2004		Jun-2004		TOTAL

				5 years		Ml		Ml		Ml		Ml		Ml		Ml		Ml		Ml		Ml		Ml		Ml		Ml		2003/2004

		Athlone		32,556.0		2,205.4		3,091.6		3,181.6		2,905.6		2,571.3		2,526.8		2,585.6		2,517.8		2,739.0		2,739.1		2,653.0		2,968.6		32,685.4

		Bellville		19,222.6		1,721.5		1,970.1		1,902.1		1,820.9		1,426.8		1,458.5		1,413.8		1,403.6		1,518.6		1,423.2		1,593.4		1,723.2		19,375.7

		Borcherds Quarry		9,585.1		950.0		930.0		900.0		899.0		800.0		756.4		793.4		714.4		711.6		711.6		712.0		823.1		9,701.5

		Camps Bay Outfall		739.1		55.1		65.2		62.7		61.9		62.1		70.3		66.2		62.0		65.1		67.1		61.0		61.6		760.2

		Cape Flats		56,503.2		3,950.5		4,702.9		4,609.8		4,491.5		4,050.5		3,813.2		3,590.1		3,437.0		3,389.8		3,516.1		3,884.8		3,755.2		47,191.4

		Gordons Bay		835.3		76.1		123.8		79.7		80.5		68.0		89.1		76.9		65.6		74.8		80.7		78.6		92.8		986.6

		Green Point Outfall		9,395.5		779.0		914.0		834.0		848.0		773.0		782.0		771.0		725.0		775.0		750.0		775.0		750.0		9,476.0

		Hout Bay Outfall		1,511.3		111.3		124.0		130.1		127.4		117.5		119.7		112.9		126.0		137.6		116.5		113.6		130.5		1,467.0

		Kraaifontein		2,329.1		220.0		293.5		266.4		250.1		225.4		225.3		221.7		223.8		236.1		221.4		258.3		285.6		2,927.6

		Llandudno		74.1		5.9		6.7		6.2		5.7		6.6		7.8		6.7		6.6		7.3		7.4		5.8		5.5		78.2

		Macassar		13,238.6		1,054.3		1,403.7		1,285.2		1,166.0		1,065.8		1,158.7		1,114.5		1,005.4		1,100.5		1,080.0		1,041.5		1,125.8		13,601.4

		Melkbosstrand		625.3		54.5		70.3		69.8		68.0		64.8		71.8		68.7		63.0		69.3		78.9		76.9		77.3		833.3

		Mitchell's Plain		11,020.3		920.0		912.0		925.0		952.0		941.0		967.0		975.0		916.0		953.0		934.0		896.0		964.0		11,255.0

		Parow		636.4		73.2		83.9		65.6		42.8		29.7		35.3		37.6		36.0		37.5		38.9		38.1		39.9		558.5

		Potsdam		11,088.6		1,007.7		1,067.8		1,073.1		1,044.7		1,036.3		1,070.2		1,066.5		996.0		1,055.3		1,050.3		1,048.6		1,071.3		12,587.8

		Scottsdene		2,454.2		190.5		233.3		235.5		231.8		213.6		243.5		306.8		287.0		306.9		289.6		309.7		310.0		3,158.3

		Simonstown		618.9		50.2		62.0		61.0		54.7		49.6		56.5		53.0		49.6		52.3		48.8		46.8		47.4		631.9

		Wesfleur - Dom		2,117.5		195.7		222.0		174.1		172.2		183.2		188.7		170.1		180.9		206.3		175.2		171.6		176.5		2,216.5

		Wesfleur - Ind		1,669.3		145.2		147.0		174.9		181.6		161.1		120.7		147.5		146.3		154.5		149.4		205.2		208.1		1,941.5

		Wildevoelvlei		2,807.7		245.6		305.0		304.6		313.3		249.9		276.4		290.6		246.4		276.8		276.6		280.6		287.7		3,353.4

		Zandvliet		17,185.9		1,361.7		1,319.1		1,368.6		1,419.4		1,548.9		1,492.9		1,613.4		1,454.2		1,466.8		1,520.8		1,539.5		1,415.1		17,520.4

		Total (Ml)		196,214		15,373.3		18,048.1		17,710.0		17,137.1		15,645.1		15,530.7		15,481.9		14,662.6		15,334.2		15,275.6		15,789.9		16,319.2		192,307.7

		Average Daily Flow		537.6		495.9		582.2		590.3		552.8		521.5		501.0		499.4		473.0		494.7		492.8		509.4		526.4		526.9

		Cumulative Total				15,373.3		33,421.5		51,131.5		68,268.6		83,913.7		99,444.4		114,926.3		129,588.9		144,923.1		160,198.6		175,988.5		192,307.7

				estimated flow



pbking:
Recorded flow believed to be too low

pbking:
Includes flow from Ind Works

pbking:
Includes some flow from Ind Works

pbking:
flow estimate revised July 2003
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ACCUMMULATIVE CHARGE JULY 1998 TO DATE
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		WASTEWATER TREATMENT DEPARTMENT: WASTEWATER FLOWS JULY 2004 to JUNE 2005

		Treatment Works or Outfall		MEAN		Jul-2004		Aug-2004		Sep-2004		Oct-2004		Nov-2004		Dec-2004		Jan-2005		Feb-2005		Mar-2005		Apr-2005		May-2005		Jun-2005		TOTAL

				5 years		Ml		Ml		Ml		Ml		Ml		Ml		Ml		Ml		Ml		Ml		Ml		Ml		2004/2005

		Athlone		31,737.8		2,918.7		3,973.7		2,666.5		2,764.5		2,292.1		1,907.0		1,773.0		1,754.1		1,599.9		2,526.6		2,989.9		4,202.0		31,368.0

		Bellville		19,656.8		1,776.6		2,055.5		1,583.1		1,648.7		1,645.6		1,349.4		1,245.9		1,278.8		1,204.6		1,258.4		1,506.4		1,756.1		18,309.1

		Borcherds Quarry		9,756.3		957.4		1,068.5		950.2		1,040.0		925.2		1,038.5		1,016.8		952.0		992.0		960.0		941.8		945.0		11,787.5

		Camps Bay Outfall		745.0		61.0		87.1		63.4		73.3		65.2		65.5		61.4		51.5		54.7		53.2		56.4		62.0		754.9

		Cape Flats		55,186.7		4,418.7		7,927.7		5,723.0		5,622.1		4,146.9		3,584.4		3,720.2		3,083.4		4,059.1		3,750.0		4,236.6		5,206.1		55,478.2

		Gordons Bay		898.6		96.9		108.5		83.3		101.7		71.7		81.6		74.2		58.6		64.1		68.8		67.3		111.0		987.8

		Green Point Outfall		9,376.5		1,060.0		1,059.0		870.0		806.0		766.0		758.0		729.0		711.0		855.9		772.0		835.0		945.0		10,166.9

		Hout Bay Outfall		1,489.4		131.3		153.1		113.4		106.3		72.0		80.9		83.1		76.5		100.9		102.1		107.9		113.5		1,241.3

		Kraaifontein		2,524.2		301.0		399.7		296.4		336.6		290.0		286.4		248.8		225.4		240.1		335.9		400.9		523.1		3,884.4

		Llandudno		75.0		4.9		8.2		5.6		7.7		5.5		6.1		6.0		5.2		5.9		5.7		5.6		7.0		73.6

		Macassar		13,719.3		1,157.0		1,692.8		1,415.4		1,498.6		1,086.8		1,185.8		1,171.0		999.8		1,088.3		1,092.2		1,158.8		1,522.3		15,068.8

		Melkbosstrand		679.2		97.3		88.5		81.1		92.9		86.7		85.2		78.4		69.8		75.5		78.8		77.8		86.8		998.8

		Mitchell's Plain		11,133.6		947.0		1,037.0		974.0		1,039.0		980.0		1,044.0		1,000.0		954.0		877.0		966.0		959.0		954.0		11,731.0

		Parow		655.1		44.9		51.6		43.0		44.7		41.0		38.1		39.1		33.0		52.9		35.8		26.5		28.2		478.8

		Potsdam		11,559.4		1,121.3		1,198.2		1,059.8		1,204.8		1,076.3		1,023.6		975.9		880.8		938.8		934.6		988.6		1,060.9		12,463.5

		Scottsdene		2,705.9		331.4		339.1		326.1		351.7		290.9		223.9		234.9		242.4		254.2		221.9		236.0		235.9		3,288.2

		Simonstown		634.7		58.0		95.0		56.8		69.0		56.4		48.8		55.1		46.1		50.7		63.5		67.0		85.2		751.6

		Wesfleur - Dom		2,147.8		183.3		200.2		185.6		189.9		197.2		188.5		167.6		157.1		167.5		156.9		169.6		186.3		2,149.7

		Wesfleur - Ind		1,722.0		218.7		199.6		187.7		172.8		154.7		117.6		126.8		122.8		121.0		115.4		123.3		117.6		1,778.0

		Wildevoelvlei		2,955.8		328.1		444.8		338.3		378.0		303.2		303.0		294.0		245.2		258.4		304.4		296.5		384.3		3,878.2

		Zandvliet		17,138.8		1,492.4		1,492.7		1,272.6		1,640.1		1,669.2		1,704.5		1,641.9		1,469.6		1,647.7		1,678.2		1,582.2		1,489.4		18,780.6

		Total (Ml)		196,498		17,705.9		23,680.5		18,295.4		19,188.4		16,222.7		15,120.8		14,743.2		13,417.3		14,709.1		15,480.7		16,833.1		20,021.7		205,418.8

		Average Daily Flow		538.4		571.2		763.9		609.8		619.0		540.8		487.8		475.6		432.8		474.5		499.4		543.0		645.9		562.8

		Cumulative Total				17,705.9		41,386.5		59,681.9		78,870.3		95,093.0		110,213.7		124,956.9		138,374.2		153,083.3		168,564.0		185,397.1		205,418.8

				estimated flow



Peter King:
Revised Jan 2004 from 840

Peter King:
estimated

Peter King:
estimated

Peter King:
New meter U/C. using estimated reading based on old meter reading
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Comparison of Generated Wastewater Within CMA 
- figures as recorded during 97/98 financial years -
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ACCUMMULATIVE CHARGE JULY 1998 TO DATE

1



		WASTEWATER TREATMENT DEPARTMENT: WASTEWATER FLOWS JULY 2005 to JUNE 2006

		Treatment Works or Outfall		MEAN		Jul-2005		Aug-2005		Sep-2005		Oct-2005		Nov-2005		Dec-2005		Jan-2006		Feb-2006		Mar-2006		Apr-2006		May-2006		Jun-2006		TOTAL

				5 years		Ml		Ml		Ml		Ml		Ml		Ml		Ml		Ml		Ml		Ml		Ml		Ml		2006/2006

		Athlone		30,959.8		3,849.7		4,306.8		3,827.1		3,214.9		2,903.4		2,296.0		2,640.5		2,406.6		2,720.7		2,507.6		3,499.1		3,599.1		37,771.5

		Bellville		19,761.9		1,633.3		1,688.2		1,685.5		1,621.2		1,489.3		1,379.8		1,479.9		1,331.5		1,358.4		1,361.2		1,671.9		1,592.2		18,292.4

		Borcherds Quarry		10,409.1		978.5		1,047.2		993.0		937.5		928.0		937.5		953.6		813.5		947.5		909.1		941.6		973.9		11,360.9

		Camps Bay Outfall		755.0		52.9		68.7		56.4		64.0		64.2		61.9		64.5		59.0		60.6		52.5		65.8		58.5		729.0

		Cape Flats		55,518.6		4,878.5		5,929.7		4,875.8		4,441.8		4,005.2		3,759.7		3,778.0		3,598.1		3,632.2		3,522.8		3,879.3		4,280.0		50,581.1

		Gordons Bay		941.6		105.2		110.6		77.2		68.9		63.7		72.2		68.5		58.6		66.1		68.2		93.5		84.2		936.8

		Green Point Outfall		9,562.4		955.0		915.0		850.0		825.0		800.0		813.0		778.0		727.0		748.7		730.1		846.8		843.7		9,832.3

		Hout Bay Outfall		1,457.9		108.6		141.8		122.7		114.1		116.1		116.6		130.5		97.5		115.8		118.9		133.4		122.4		1,438.3

		Kraaifontein		2,877.0		546.7		615.5		524.4		472.8		447.8		444.3		449.0		379.3		419.5		426.3		589.8		633.4		5,948.8

		Llandudno		76.3		4.7		6.8		5.3		6.0		5.5		6.2		5.9		5.2		5.8		5.6		5.8		5.7		68.4

		Macassar		13,908.1		1,272.9		1,672.9		1,396.9		1,281.1		1,202.4		1,133.8		1,149.2		997.1		1,101.4		1,011.1		1,177.2		1,162.0		14,558.0

		Melkbosstrand		754.5		83.3		87.4		81.0		81.9		79.2		82.5		77.5		72.3		79.3		75.9		89.8		95.1		985.2

		Mitchell's Plain		11,270.8		1,016.0		1,024.0		979.0		1,026.0		974.0		1,030.0		1,029.0		875.0		988.0		964.0		995.0		987.0		11,887.0

		Parow		643.1		36.3		32.0		30.3		34.0		32.8		45.7		29.8		24.2		23.2		21.8		22.7		26.4		359.3

		Potsdam		11,969.8		1,070.0		1,117.2		1,025.7		994.8		931.7		983.9		1,006.7		917.1		1,008.3		964.1		1,060.3		980.6		12,060.3

		Scottsdene		2,872.5		291.5		276.1		286.9		362.6		321.9		300.8		277.9		223.4		253.0		260.8		265.1		249.2		3,369.2

		Simonstown		671.7		69.4		83.0		74.7		58.0		58.2		58.2		57.4		49.0		56.6		55.1		66.8		61.1		747.5

		Wesfleur - Dom		2,155.9		187.6		187.0		169.5		188.4		161.2		187.0		186.5		168.2		175.7		180.2		167.9		183.8		2,143.0

		Wesfleur - Ind		1,746.4		117.8		128.4		133.2		111.0		131.9		96.9		104.9		112.4		119.3		103.5		139.7		118.1		1,417.1

		Wildevoelvlei		3,212.5		337.2		392.7		333.5		286.0		283.1		276.5		272.0		245.1		270.6		272.3		309.5		296.9		3,575.4

		Zandvliet		17,366.0		1,549.8		1,539.8		1,456.6		1,594.9		1,522.2		1,641.8		1,675.4		1,412.7		1,504.2		1,414.9		1,349.9		1,340.7		18,002.9

		Total (Ml)		198,891		19,144.9		21,370.7		18,984.6		17,784.8		16,521.6		15,724.3		16,214.7		14,572.9		15,654.9		15,025.9		17,370.9		17,694.1		206,064.4

		Average Daily Flow		544.9		617.6		689.4		632.8		573.7		550.7		507.2		523.1		470.1		505.0		484.7		560.4		570.8		564.6

		Cumulative Total				19,144.9		40,515.6		59,500.3		77,285.0		93,806.7		109,530.9		125,745.6		140,318.5		155,973.5		170,999.4		188,370.4		206,064.4

				estimated flow



Peter King:
estimated

Peter King:
estimated, meter faulty

Peter King:
estimated

Peter King:
estimated

Peter King:
calculated from sum of old and new flow meters

Peter King:
estimated

P B King:
Flow corrected 5th January 2006 to be the sum of "magnetic flow meter" and "pst10.11 meter". ASPI flow excluded as it contains return flows.
Prev reading was 1955.9 Ml

P B King:
Flow corrected 5th January 2006 to be the sum of "magnetic flow meter" and "pst10.11 meter". ASPI flow excluded as it contains return flows.
Prev reading was 2169.6 Ml

P B King:
Flow corrected 5th January 2006 to be the sum of "magnetic flow meter" and "pst10.11 meter". ASPI flow excluded as it contains return flows.
Prev reading was 1891.7 Ml

P B King:
Flow corrected 5th January 2006 to be the sum of "magnetic flow meter" and "pst10.11 meter". ASPI flow excluded as it contains return flows.
Prev reading was 2719.6 Ml

P B King:
Flow corrected 5th January 2006 to be the sum of "magnetic flow meter" and "pst10.11 meter". ASPI flow excluded as it contains return flows.
Prev reading was 3174.5 Ml

P B King:
Flow corrected 5th January 2006 to be the sum of "magnetic flow meter" and "pst10.11 meter". ASPI flow excluded as it contains return flows.
Prev reading was 4279.3 Ml
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Comparison of Generated Wastewater Within CMA 
- figures as recorded during 97/98 financial years -
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ACCUMMULATIVE CHARGE JULY 1998 TO DATE

1



		WASTEWATER TREATMENT DEPARTMENT: WASTEWATER FLOWS JULY 2006 to JUNE 2007

		Treatment Works or Outfall		Av Month		Jul-2006		Aug-2006		Sep-2006		Oct-2006		Nov-2006		Dec-2006		Jan-2007		Feb-2007		Mar-2007		Apr-2007		May-2007		Jun-2007		TOTAL

				5 years		Ml		Ml		Ml		Ml		Ml		Ml		Ml		Ml		Ml		Ml		Ml		Ml		2006/2007

		Athlone		2,751.4		4,150.0		4,549.4		3,258.1		3,290.8		3,362.9		2,832.9		2,691.6		2,565.8		2,717.2		2,866.4		3,422.8		4,132.9		39,840.8

		Bellville		1,662.3		1,792.4		1,890.8		1,597.9		1,614.2		1,581.8		1,422.0		1,549.8		1,473.4		1,654.7		1,536.5		1,783.4		2,018.4		19,915.3

		Borcherds Quarry		917.3		930.8		940.9		908.4		934.9		907.6		1,024.5		1,032.0		905.9		962.5		943.9		1,053.1		994.5		11,539.2

		Camps Bay Outfall		63.9		71.1		72.3		55.5		58.8		66.3		71.6		69.9		63.5		66.0		64.8		70.1		74.2		804.1

		Cape Flats		4,419.8		4,663.0		5,451.5		4,116.0		4,050.7		4,278.6		3,635.8		3,751.0		4,053.0		4,837.0		4,770.0		4,752.0		6,744.0		55,102.6

		Gordons Bay		80.7		120.9		123.7		84.0		81.0		70.5		68.6		68.2		68.0		80.6		76.2		94.4		111.8		1,047.8

		Green Point Outfall		803.0		935.9		999.6		810.5		806.2		823.3		778.5		773.3		705.6		781.2		780.0		837.0		810.0		9,841.2

		Hout Bay Outfall		121.4		141.3		150.4		127.5		147.0		147.8		144.6		135.7		144.7		161.5		148.1		142.9		139.7		1,731.2

		Kraaifontein		305.4		647.0		738.0		580.3		590.1		589.3		553.8		564.3		536.1		583.4		580.7		676.4		679.1		7,318.5

		Llandudno		6.6		21.8		21.7		20.1		19.0		5.7		5.9		6.1		6.0		6.5		6.2		6.3		6.7		132.1

		Macassar		964.4		1,314.0		1,489.0		1,162.0		1,048.0		906.0		928.0		954.0		962.0		1,041.0		974.0		1,118.0		1,328.0		13,224.0

		Melkbosstrand		290.3		94.3		98.8		86.8		95.5		86.6		92.4		95.3		86.5		95.2		96.3		100.8		103.9		1,132.4

		Mitchell's Plain		779.0		1,031.0		1,092.0		983.0		994.0		979.0		1,020.0		995.0		894.0		990.0		954.0		1,040.0		949.0		11,921.0

		Parow		233.3		31.9		33.4		30.9		32.6		24.9		43.8		29.2		27.2		33.8		31.0		26.2		32.1		377.1

		Potsdam		830.1		1,074.6		1,140.7		1,106.3		1,143.9		1,114.5		1,129.9		1,177.1		1,069.7		1,136.0		1,138.9		1,184.8		1,094.4		13,510.9

		Scottsdene		414.1		216.5		245.0		285.3		284.5		261.5		311.7		329.3		273.5		308.2		301.5		282.4		279.4		3,378.8

		Simonstown		92.2		74.5		86.6		71.7		65.4		62.2		61.1		75.1		89.2		80.8		78.7		85.4		138.7		969.4

		Wesfleur - Dom		155.3		194.3		154.5		178.5		183.8		188.0		196.6		182.6		173.8		184.8		186.5		184.0		180.1		2,187.5

		Wesfleur - Ind		152.8		121.9		126.4		118.6		127.1		122.0		96.8		104.1		108.9		121.0		101.8		131.2		121.7		1,401.5

		Wildevoelvlei		260.2		338.8		400.1		302.1		303.5		299.1		287.3		260.2		257.4		271.4		268.0		328.4		440.9		3,757.2

		Zandvliet		1,219.8		1,498.8		1,612.5		1,630.9		1,659.9		1,753.5		1,823.9		1,795.5		1,578.4		1,609.9		1,616.3		1,703.9		1,487.5		19,770.9

		Total (Ml)		16,523		19,464.9		21,417.5		17,514.3		17,531.0		17,631.1		16,529.8		16,639.3		16,042.6		17,722.6		17,519.8		19,023.6		21,867.1		218,903.6

		Average Daily Flow		545.3		627.9		690.9		583.8		565.5		587.7		533.2		536.8		517.5		571.7		565.2		613.7		705.4		599.7

		Cumulative Total				19,464.9		40,882.4		58,396.7		75,927.7		93,558.8		110,088.6		126,727.9		142,770.5		160,493.2		178,012.9		197,036.5		218,903.6

				estimated flow						significant ingress of groundwater										estimated flow revised May 2007

				revised May, error found in formula for calculating flow based on pump hour meter readings



P B King:
estimated  from first 13 days flow

P B King:
recorded flow = 1184 Ml = 38.2 Ml/d.
Too high!. Flow estimated to be 825 Ml for month

P B King:
corrected in Dec for over-read on 25th October

P B King:
Flow revised 5th Jan 2006 as old reading included certain internal return flows. Reading is now sum of magnetic and pst10.11 meters. Prev recorded flow was 3977.8 Ml

P B King:
Flow revised 5th Jan 2006 as old reading included certain internal return flows. Reading is now sum of magnetic and pst10.11 meters. Prev recorded flow was 4504.5 Ml

P B King:
Flow revised 5th Jan 2006 as old reading included certain internal return flows. Reading is now sum of magnetic and pst10.11 meters. Prev recorded flow was 3928.5 Ml

P B King:
Flow revised 5th Jan 2006 as old reading included certain internal return flows. Reading is now sum of magnetic and pst10.11 meters. Prev recorded flow was 3422.3 Ml

P B King:
Flow revised 5th Jan 2006 as old reading included certain internal return flows. Reading is now sum of magnetic and pst10.11 meters. Prev recorded flow was 3105.6 Ml

P B King:
recorded flow = 1124Ml = 37.5 Ml/d.
Too high - flow estimated to be  800 Ml for month

P B King:
Recorded flow = 980 Ml = 32.7 Ml/d.
Too high! Flow estimated to be 850 Ml

P B King:
Recorded flow = 1163 Ml = 37.5 Ml/d.
Too high! Flow  estimated to be 915 Ml

Fawcett:
estimated- flow meter faulty

Fawcett:
estimated- flow meter faulty

P B King:
estimated- flow meter faulty

P B King:
estimated- flow meter faulty
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Comparison of Generated Wastewater Within CMA 
- figures as recorded during 97/98 financial years -
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ACCUMMULATIVE CHARGE JULY 1998 TO DATE

1



		WASTEWATER BRANCH: WASTEWATER FLOWS JULY 2007 to JUNE 2008

		Treatment Works or Outfall		Av Month		Jul-2007		Aug-2007		Sep-2007		Oct-2007		Nov-2007		Dec-2007		Jan-2008		Feb-2008		Mar-2008		Apr-2008		May-2008		Jun-2008		TOTAL

				5 years		Ml		Ml		Ml		Ml		Ml		Ml		Ml		Ml		Ml		Ml		Ml		Ml		2007/2008

		Athlone		2,869.9		4,446.1		5,112.2		4,293.6		3,877.0		3,578.9		3,235.8		3,059.5		2,868.1		3,043.8		3,131.0		3,236.1		3,681.1		43,563.2

		Bellville		1,615.5		1,936.0		2,128.7		1,707.4		1,657.9		1,604.4		1,464.8		1,399.6		1,458.0		1,437.2		1,393.1		1,399.5		1,502.8		19,089.4

		Borcherds Quarry		925.6		1,026.7		1,087.1		975.6		997.9		971.4		1,010.1		1,008.6		982.3		995.9		988.4		1,019.1		991.4		12,054.6

		Camps Bay Outfall		64.2		74.2		81.5		65.9		67.0		67.6		73.0		71.2		65.8		66.3		58.4		61.9		73.0		825.9

		Cape Flats		4,309.3		7,244.1		9,855.0		6,621.4		5,142.4		4,741.1		4,448.6		4,279.4		3,515.2		3,932.0		3,179.7		4,104.3		5,886.2		62,949.4

		Gordons Bay		81.5		147.5		158.2		93.1		96.0		92.3		105.4		89.8		79.8		86.1		76.1		81.7		92.0		1,198.0

		Green Point Outfall		804.4		1,038.2		1,085.0		850.0		820.0		810.0		790.5		806.0		867.0		952.1		840.0		868.0		840.0		10,566.8

		Hout Bay Outfall		122.3		179.4		215.0		199.3		184.9		190.0		199.9		179.3		199.6		198.8		182.1		178.4		203.5		2,310.1

		Kraaifontein		379.0		721.0		857.7		594.9		615.0		590.2		594.5		589.8		568.6		583.7		558.9		586.6		620.8		7,481.7

		Llandudno		7.4		7.9		7.4		7.7		5.7		6.2		6.0		6.5		6.3		7.1		7.6		8.0		6.6		83.0

		Macassar		1,183.4		1,374.0		1,580.0		1,022.0		1,027.0		889.0		843.0		776.0		733.0		802.0		758.0		761.0		868.0		11,433.0

		Melkbosstrand		76.8		110.7		121.9		97.2		102.9		96.7		104.5		99.1		90.2		95.8		91.4		99.2		101.4		1,211.0

		Mitchell's Plain		965.9		1,104.0		1,193.0		1,054.0		1,006.0		931.0		1,001.0		976.0		916.9		1,015.0		974.0		1,030.0		1,079.0		12,279.9

		Parow		44.1		23.8		30.9		38.2		34.7		19.2		23.1		31.5		19.3		25.0		25.0		18.7		24.7		314.3

		Potsdam		1,042.8		1,056.0		1,067.5		1,059.9		1,051.8		1,028.3		1,124.3		996.5		1,012.4		1,068.5		1,036.8		1,130.5		1,176.0		12,808.5

		Scottsdene		264.1		303.5		321.8		299.8		320.7		297.3		301.4		318.9		304.7		314.3		288.6		251.1		255.0		3,577.1

		Simonstown		62.8		148.1		100.5		80.3		66.6		61.3		59.2		53.3		49.8		51.3		47.7		50.8		64.0		832.9

		Wesfleur - Dom		179.4		180.5		222.8		197.6		143.1		167.4		177.1		164.3		160.1		168.2		164.8		172.9		146.8		2,065.6

		Wesfleur - Ind		138.5		141.6		131.3		115.5		127.7		124.5		100.7		104.2		114.1		110.7		112.5		112.5		115.0		1,410.3

		Wildevoelvlei		294.6		515.8		579.4		430.8		363.7		336.6		295.2		291.6		266.0		271.1		261.4		298.8		313.1		4,223.4

		Zandvliet		1,498.0		1,609.4		1,727.2		2,309.3		1,875.6		1,871.0		1,749.1		1,717.7		1,690.9		1,854.5		1,703.3		1,832.4		1,774.1		21,714.5

		Total (Ml)		16,930		23,388.6		27,664.1		22,113.5		19,583.5		18,474.4		17,707.3		17,018.6		15,968.1		17,079.6		15,878.7		17,301.5		19,814.5		231,992.5

		Average Daily Flow		558.7		754.5		892.4		737.1		631.7		615.8		571.2		549.0		515.1		551.0		512.2		558.1		639.2		635.6

		Cumulative Total				23,388.6		51,052.7		73,166.3		92,749.8		111,224.2		128,931.5		145,950.1		161,918.2		178,997.8		194,876.5		212,178.0		231,992.5

				estimated flow								revised estimate
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ACCUMMULATIVE CHARGE JULY 1998 TO DATE
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		WASTEWATER BRANCH: WASTEWATER FLOWS JULY 2008 to JUNE 2009

		Treatment Works or Outfall		Av Month		Jul-2008		Aug-2008		Sep-2008		Oct-2008		Nov-2008		Dec-2008		Jan-2009		Feb-2009		Mar-2009		Apr-2009		May-2009		Jun-2009		TOTAL

				5 years		Ml		Ml		Ml		Ml		Ml		Ml		Ml		Ml		Ml		Ml		Ml		Ml		2007/2008

		Athlone		3,087.1		4,926.5		4,474.1		5,602.3																				15,002.9

		Bellville		1,583.0		2,044.4		1,744.6		2,270.4																				6,059.4

		Borcherds Quarry		940.7		1,132.0		1,024.0		1,041.0																				3,197.0

		Camps Bay Outfall		64.6		93.3		86.7		103.4																				283.4

		Cape Flats		4,521.7		7,074.6		6,719.2		7,125.1																				20,918.9

		Gordons Bay		86.0		150.6		115.2		191.0																				456.8

		Green Point Outfall		831.4		1,023.0		1,025.0		954.9																				3,002.9

		Hout Bay Outfall		136.5		236.2		204.6		223.7																				664.5

		Kraaifontein		459.3		825.0		729.1		863.2																				2,417.3

		Llandudno		7.3		9.2		6.7		20.9																				36.8

		Macassar		1,131.4		1,204.0		1,133.0		1,542.0																				3,879.0

		Melkbosstrand		86.0		123.4		111.4		122.7																				357.5

		Mitchell's Plain		984.6		1,188.0		1,231.0		1,237.0																				3,656.0

		Parow		34.8		28.7		31.4		30.8																				90.8

		Potsdam		1,057.2		1,437.7		1,262.1		1,431.0																				4,130.8

		Scottsdene		279.5		279.0		279.5		310.0																				868.5

		Simonstown		65.6		78.6		72.8		104.0																				255.4

		Wesfleur - Dom		179.4		183.6		174.4		209.0																				567.0

		Wesfleur - Ind		132.5		129.2		114.4		123.4																				367.0

		Wildevoelvlei		313.1		443.8		404.2		525.7																				1,373.7

		Zandvliet		1,596.5		2,142.3		2,327.6		2,248.2																				6,718.1

		Total (Ml)		17,578		24,753.1		23,271.0		26,279.6		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		74,303.7

		Average Daily Flow		580.1		798.5		750.7		876.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		203.6

		Cumulative Total				24,753.1		48,024.1		74,303.7		74,303.7		74,303.7		74,303.7		74,303.7		74,303.7		74,303.7		74,303.7		74,303.7		74,303.7

				estimated flow



PKING:
flow estimated for part of period

PKING:
estimated 39Ml overflowed from a blocked sewer

PKING:
under-recording on some days
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		WASTEWATER BRANCH: WASTEWATER FLOWS JULY 2009 to JUNE 2010

		Treatment Works or Outfall		Av Month		Jul-2007		Aug-2007		Sep-2007		Oct-2007		Nov-2007		Dec-2007		Jan-2008		Feb-2008		Mar-2008		Apr-2008		May-2008		Jun-2008		TOTAL

				5 years		Ml		Ml		Ml		Ml		Ml		Ml		Ml		Ml		Ml		Ml		Ml		Ml		2007/2008

		Athlone		2,611.1																										0.0

		Bellville		1,365.9																										0.0

		Borcherds Quarry		793.1																										0.0

		Camps Bay Outfall		55.5																										0.0

		Cape Flats		3,821.2																										0.0

		Gordons Bay		73.6																										0.0

		Green Point Outfall		705.3																										0.0

		Hout Bay Outfall		109.0																										0.0

		Kraaifontein		374.9																										0.0

		Llandudno		6.5																										0.0

		Macassar		1,005.5																										0.0

		Melkbosstrand		71.8																										0.0

		Mitchell's Plain		840.8																										0.0

		Parow		31.1																										0.0

		Potsdam		912.6																										0.0

		Scottsdene		234.4																										0.0

		Simonstown		55.9																										0.0

		Wesfleur - Dom		154.4																										0.0

		Wesfleur - Ind		115.1																										0.0

		Wildevoelvlei		265.6																										0.0

		Zandvliet		1,346.5																										0.0

		Total (Ml)		14,950		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		Average Daily Flow		493.4		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		Cumulative Total				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

				estimated flow
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		ALL WORKS FLOWS - CALENDAR 2005

		WORKS		Jan-05		Feb-05		Mar-05		Apr-05		May-05		Jun-05		Jul-05		Aug-05		Sep-05		Oct-05		Nov-05		Dec-05		TOTAL

		Athlone		1,773.0		1,754.1		1,599.9		2,526.6		2,989.9		4,202.0		3,849.7		4,306.8		3,827.1		3,214.9		2,903.4		2,296.0		35,243.4

		Bellville		1,245.9		1,278.8		1,204.6		1,258.4		1,506.4		1,756.1		1,633.3		1,688.2		1,685.5		1,621.2		1,489.3		1,379.8		17,747.5

		Borcherds Quarry		1,016.8		952.0		992.0		960.0		941.8		945.0		978.5		1,047.2		993.0		937.5		928.0		937.5		11,629.3

		Camps Bay Outfall		61.4		51.5		54.7		53.2		56.4		62.0		52.9		68.7		56.4		64.0		64.2		61.9		707.3

		Cape Flats		3,720.2		3,083.4		4,059.1		3,750.0		4,236.6		5,206.1		4,878.5		5,929.7		4,875.8		4,441.8		4,005.2		3,759.7		51,946.1

		Gordons Bay		74.2		58.6		64.1		68.8		67.3		111.0		105.2		110.6		77.2		68.9		63.7		72.2		941.8

		Green Point Outfall		729.0		711.0		855.9		772.0		835.0		945.0		955.0		915.0		850.0		825.0		800.0		813.0		10,005.9

		Hout Bay Outfall		83.1		76.5		100.9		102.1		107.9		113.5		108.6		141.8		122.7		114.1		116.1		116.6		1,303.9

		Kraaifontein		248.8		225.4		240.1		335.9		400.9		523.1		546.7		615.5		524.4		472.8		447.8		444.3		5,025.8

		Llandudno		6.0		5.2		5.9		5.7		5.6		7.0		4.7		6.8		5.3		6.0		5.5		6.2		69.9

		Macassar		1,171.0		999.8		1,088.3		1,092.2		1,158.8		1,522.3		1,272.9		1,672.9		1,396.9		1,281.1		1,202.4		1,133.8		14,992.4

		Melkbosstrand		78.4		69.8		75.5		78.8		77.8		86.8		83.3		87.4		81.0		81.9		79.2		82.5		962.4

		Mitchell's Plain		1,000.0		954.0		877.0		966.0		959.0		954.0		1,016.0		1,024.0		979.0		1,026.0		974.0		1,030.0		11,759.0

		Parow		39.1		33.0		52.9		35.8		26.5		28.2		36.3		32.0		30.3		34.0		32.8		45.7		426.5

		Potsdam		975.9		880.8		938.8		934.6		988.6		1,060.9		1,070.0		1,117.2		1,025.7		994.8		931.7		983.9		11,902.9

		Scottsdene		234.9		242.4		254.2		221.9		236.0		235.9		291.5		276.1		286.9		362.6		321.9		300.8		3,265.0

		Simonstown		55.1		46.1		50.7		63.5		67.0		85.2		69.4		83.0		74.7		58.0		58.2		58.2		769.1

		Wesfleur - Dom		167.6		157.1		167.5		156.9		169.6		186.3		187.6		187.0		169.5		188.4		161.2		187.0		2,085.7

		Wesfleur - Ind		126.8		122.8		121.0		115.4		123.3		117.6		117.8		128.4		133.2		111.0		131.9		96.9		1,446.1

		Wildevoelvlei		294.0		245.2		258.4		304.4		296.5		384.3		337.2		392.7		333.5		286.0		283.1		276.5		3,691.8

		Zandvliet		1,641.9		1,469.6		1,647.7		1,678.2		1,582.2		1,489.4		1,549.8		1,539.8		1,456.6		1,594.9		1,522.2		1,641.8		18,814.2

		Total (Ml)		14,743.2		13,417.3		14,709.1		15,480.7		16,833.1		20,021.7		19,144.9		21,370.7		18,984.6		17,784.8		16,521.6		15,724.3		204,736.0

		DAILY MEAN		475.6		479.2		474.5		516.0		543.0		667.4		617.6		689.4		632.8		573.7		550.7		507.2		560.9



P B King:
Flow revised 5th Jan 2006 as old reading included certain internal return flows. Reading is now sum of magnetic and pst10.11 meters. Prev recorded flow was 3977.8 Ml

P B King:
Flow revised 5th Jan 2006 as old reading included certain internal return flows. Reading is now sum of magnetic and pst10.11 meters. Prev recorded flow was 4504.5 Ml

P B King:
Flow revised 5th Jan 2006 as old reading included certain internal return flows. Reading is now sum of magnetic and pst10.11 meters. Prev recorded flow was 3928.5 Ml

P B King:
Flow revised 5th Jan 2006 as old reading included certain internal return flows. Reading is now sum of magnetic and pst10.11 meters. Prev recorded flow was 3422.3 Ml

P B King:
Flow revised 5th Jan 2006 as old reading included certain internal return flows. Reading is now sum of magnetic and pst10.11 meters. Prev recorded flow was 3105.6 Ml

P B King:
estimated  from first 13 days flow

P B King:
Recorded flow = 1163 Ml = 37.5 Ml/d.
Too high! Flow  estimated to be 915 Ml

P B King:
Recorded flow = 980 Ml = 32.7 Ml/d.
Too high! Flow estimated to be 850 Ml

P B King:
recorded flow = 1184 Ml = 38.2 Ml/d.
Too high!. Flow estimated to be 825 Ml for month

P B King:
recorded flow = 1124Ml = 37.5 Ml/d.
Too high - flow estimated to be  800 Ml for month

P B King:
corrected in Dec for over-read on 25th October



		WASTEWATER BRANCH - MONTHLY FLOW COMPARISONS (1997/1998 to 2008/2009 FY)

		MONTHLY

		YEAR		Jul		Aug		Sep		Oct		Nov		Dec		Jan		Feb		Mar		Apr		May		Jun		TOTAL

		1997-1998		17,348		18,613		16,587		15,955		15,603		15,145		14,640		13,747		14,956		14,692		17,678		16,599		191,562

		1998-1999		18,939		17,387		16,010		15,639		15,948		16,141		15,334		13,938		14,798		15,269		15,421		16,064		190,888

		1999-2000		17,971		19,764		20,539		16,132		15,814		15,733		15,043		13,581		14,374		13,862		14,344		16,297		193,453

		2000-2001		17,436		18,245		18,189		16,505		16,588		15,838		15,063		13,940		15,033		14,205		15,419		15,624		192,083

		2001-2002		23,363		21,320		21,408		18,755		17,110		16,072		16,606		14,607		15,130		14,747		15,652		16,795		211,565

		2002-2003		19,225		18,697		17,133		16,489		15,548		16,131		14,804		14,017		15,819		14,979		15,493		14,746		193,081

		2003-2004		15,373		18,048		17,710		17,137		15,645		15,531		15,482		14,663		15,334		15,276		15,790		16,319		192,308

		2004-2005		17,706		23,681		18,295		19,188		16,223		15,121		14,743		13,417		14,709		15,481		16,833		20,022		205,419

		2005-2006		19,145		21,371		18,985		17,785		16,522		15,724		16,215		14,573		15,655		15,026		17,371		17,694		206,064

		2006-2007		19,465		21,418		17,514		17,531		17,631		16,530		16,639		16,043		17,723		17,520		19,024		21,867		218,904

		2007-2008		23,389		27,664		22,114		19,584		18,474		17,707		17,019		15,968		17,080		15,879		17,301		19,815		231,993

		2008-2009		24,753		23,271		26,280		0		0		0		0		0		0		0		0		0		74,304

		2009-2010		0		0		0		0		0		0		0		0		0		0		0		0		0

		MEAN		19,706		20,759		18,790		17,474		16,550		16,053		15,695		14,475		15,565		15,224		16,265		17,524		202,484

		STD DEV		2,855		3,030		1,982		1,357		940		716		864		891		1,031		962		1,355		2,193		13,710

		MEAN-1 SD		16,851		17,729		16,808		16,117		15,610		15,337		14,831		13,584		14,535		14,263		14,910		15,331		188,773

		MEAN+1SD		22,560		23,789		20,772		18,832		17,490		16,769		16,558		15,365		16,596		16,186		17,620		19,717		216,194

		CUMULATIVE

		YEAR		Jul		Aug		Sep		Oct		Nov		Dec		Jan		Feb		Mar		Apr		May		Jun

		1997-1998		17,348		35,961		52,548		68,502		84,105		99,250		113,890		127,637		142,593		157,285		174,963		191,562

		1998-1999		18,939		36,326		52,336		67,975		83,923		100,064		115,397		129,336		144,134		159,403		174,824		190,888

		1999-2000		17,971		37,735		58,274		74,406		90,220		105,953		120,996		134,577		148,951		162,813		177,156		193,453

		2000-2001		17,436		35,681		53,870		70,374		86,962		102,800		117,863		131,803		146,835		161,041		176,459		192,083

		2001-2002		23,363		44,683		66,091		84,846		101,957		118,029		134,635		149,242		164,372		179,118		194,770		211,565

		2002-2003		19,225		37,922		55,054		71,543		87,091		103,222		118,026		132,043		147,862		162,841		178,334		193,081

		2003-2004		15,373		33,421		51,131		68,269		83,914		99,444		114,926		129,589		144,923		160,199		175,989		192,308

		2004-2005		17,706		41,386		59,682		78,870		95,093		110,214		124,957		138,374		153,083		168,564		185,397		205,419

		2005-2006		19,145		40,516		59,500		77,285		93,807		109,531		125,746		140,319		155,973		170,999		188,370		206,064

		2006-2007		19,465		40,882		58,397		75,928		93,559		110,089		126,728		142,771		160,493		178,013		197,036		218,904

		2007-2008		23,389		51,053		73,166		92,750		111,224		128,932		145,950		161,918		178,998		194,877		212,178		231,993

		2008-2009		24,753		48,024		74,304		74,304		74,304		74,304		74,304		74,304		74,304		74,304		74,304		74,304

		2009-2010		0		0		0		0		0		0		0		0		0		0		0		0

		MEAN		19,509		39,597		58,186		75,523		91,987		107,957		123,556		137,964		153,474		168,650		185,043		202,484

		STD DEV		2,855		4,964		6,596		7,750		8,541		9,039		9,722		10,323		10,958		11,412		12,062		13,710

		MEAN-1 SD		16,655		34,632		51,590		67,772		83,445		98,918		113,834		127,642		142,517		157,238		172,982		188,773

		MEAN+1SD		22,364		44,561		64,783		83,273		100,528		116,996		133,277		148,287		164,432		180,063		197,105		216,194

		MEAN is since Jul 1997

		CUMULATIVE PAST 5 YEARS

		YEAR		Jul		Aug		Sep		Oct		Nov		Dec		Jan		Feb		Mar		Apr		May		Jun

		2003-2004		15,373		33,421		51,131		68,269		83,914		99,444		114,926		129,589		144,923		160,199		175,989		192,308

		2004-2005		17,706		41,386		59,682		78,870		95,093		110,214		124,957		138,374		153,083		168,564		185,397		205,419

		2005-2006		19,145		40,516		59,500		77,285		93,807		109,531		125,746		140,319		155,973		170,999		188,370		206,064

		2006-2007		19,465		40,882		58,397		75,928		93,559		110,089		126,728		142,771		160,493		178,013		197,036		218,904

		2007-2008		23,389		51,053		73,166		92,750		111,224		128,932		145,950		161,918		178,998		194,877		212,178		231,993

		MEAN		19,016		41,452		60,375		78,620		95,519		111,642		127,661		142,594		158,694		174,530		191,794		210,937

		STD DEV		2,929		6,282		7,972		8,887		9,853		10,684		11,275		11,891		12,689		13,034		13,651		15,067

		MEAN-1 SD		16,086		35,169		52,403		69,734		85,667		100,958		116,386		130,703		146,006		161,496		178,143		195,871

		MEAN+1SD		21,945		47,734		68,347		87,507		105,372		122,326		138,937		154,485		171,383		187,564		205,446		226,004

		2003-2004		495.9		582.2		590.3		552.8		521.5		501.0		499.4		523.7		494.7		509.2		509.4		544.0

		2004-2005		571.2		763.9		609.8		619.0		540.8		487.8		475.6		479.2		474.5		516.0		543.0		667.4

		2005-2006		617.6		689.4		632.8		573.7		550.7		507.2		523.1		520.5		505.0		500.9		560.4		589.8

		2006-2007		627.9		690.9		583.8		565.5		587.7		533.2		536.8		573.0		571.7		584.0		613.7		728.9

		2007-2008		754.5		892.4		737.1		631.7				571.2		549.0		570.3		551.0		529.3		558.1		660.5

						611										546								575.3424657534
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		ATHLONE WWTW - COMPARISON OF MONTHLY FLOWS BY YEAR

		YEAR		JUL		AUG		SEP		OCT		NOV		DEC		JAN		FEB		MAR		APR		MAY		JUN		TOTAL

		1997/98		3,897.7		3,976.9		3,628.8		3,537.6		2,855.6		2,612.1		2,722.5		2,584.4		2,797.3		2,769.3		3,572.0		3,446.1		38,400.3

		1998/99		3,805.7		3,480.1		3,197.7		3,124.9		3,025.4		2,914.1		2,971.9		2,717.7		2,500.6		2,896.1		2,933.7		3,208.4		36,776.3

		1999/00		4,236.2		4,948.6		5,113.4		3,335.7		2,906.6		1,934.9		1,989.3		2,116.1		1,900.6		2,113.2		2,210.2		2,453.4		35,258.1

		2000/01		3,162.1		3,476.9		2,955.6		2,612.1		2,343.7		1,961.8		1,743.8		1,589.3		1,954.9		1,846.3		1,800.0		2,038.1		27,484.5

		2001/02		3,529.9		3,582.2		4,099.4		2,802.4		2,761.4		2,035.6		2,000.0		2,229.7		1,936.9		1,868.9		2,446.7		3,003.2		32,296.2

		2002/03		3,275.2		3,411.6		3,090.2		2,632.9		2,310.1		2,190.6		2,245.0		2,112.9		2,245.1		2,619.8		2,230.2		2,167.3		30,530.9

		2003/04		2,205.4		3,091.6		3,181.6		2,905.6		2,571.3		2,526.8		2,585.6		2,517.8		2,739.0		2,739.1		2,653.0		2,968.6		32,685.4

		2004/05		2,918.7		3,973.7		2,666.5		2,764.5		2,292.1		1,907.0		1,773.0		1,754.1		1,599.9		2,526.6		2,989.9		4,202.0		31,368.0

		2005/06		3,849.7		4,306.8		3,827.1		3,214.9		2,903.4		2,296.0		2,640.5		2,406.6		2,720.7		2,507.6		3,499.1		3,599.1		37,771.5

		2006/07		4,150.0		4,549.4		3,258.1		3,290.8		3,362.9		2,832.9		2,691.6		2,565.8		2,717.2		2,866.4		3,422.8		4,132.9		39,840.8

		2007/08		4,446.1		5,112.2		4,293.6		3,877.0		3,578.9		3,235.8		3,059.5		2,868.1		3,043.8		3,131.0		3,236.1		3,681.1		43,563.2

		2008/09		4,926.5		4,474.1		5,602.3		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		15,002.9

		2009/10		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		past 5 years

		MEAN		3,749.4		4,206.7		3,445.4		3,210.6		2,941.7		2,559.7		2,550.0		2,422.5		2,564.1		2,754.1		3,160.2		3,716.7		37,281.2

		MAX		4,926.5		5,112.2		4,293.6		3,877.0		3,578.9		3,235.8		3,059.5		2,868.1		3,043.8		3,131.0		3,499.1		4,202.0		44,827.5

		MIN		2,205.4		3,091.6		2,666.5		2,764.5		2,292.1		1,907.0		1,773.0		1,754.1		1,599.9		2,507.6		2,653.0		2,968.6		28,183.3

				Estimated reading
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		BELLVILLE WWTW - COMPARISON OF MONTHLY FLOWS BY YEAR

		YEAR		JUL		AUG		SEP		OCT		NOV		DEC		JAN		FEB		MAR		APR		MAY		JUN		TOTAL

		1997/98		1,541.8		1,668.0		1,406.8		1,390.5		1,436.9		1,242.8		1,357.6		1,296.7		1,300.9		1,397.4		1,390.2		1,516.2		16,945.8

		1998/99		1,619.3		1,656.5		1,471.6		1,330.5		1,495.9		1,451.4		1,375.2		1,219.5		1,331.8		1,367.6		1,412.4		1,473.2		17,204.7

		1999/00		1,667.8		1,706.2		1,515.8		1,237.8		1,673.4		1,494.9		1,416.4		1,256.1		1,371.7		1,408.6		1,517.4		1,517.4		17,783.5

		2000/01		1,632.0		1,669.5		1,483.2		1,175.9		1,637.4		1,462.8		1,386.0		1,229.1		1,342.2		1,378.3		1,484.8		1,484.8		17,365.9

		2001/02		2,605.4		2,500.0		2,347.9		2,100.0		2,000.0		1,598.4		1,628.9		1,474.5		1,400.0		1,527.2		1,629.8		2,262.0		23,074.2

		2002/03		1,900.0		1,845.3		1,985.3		1,743.8		1,556.9		1,713.2		1,656.6		1,567.0		1,754.3		1,870.0		1,761.6		1,686.5		21,040.4

		2003/04		1,721.5		1,970.1		1,902.1		1,820.9		1,426.8		1,458.5		1,413.8		1,403.6		1,518.6		1,423.2		1,593.4		1,723.2		19,375.7

		2004/05		1,776.6		2,055.5		1,583.1		1,648.7		1,645.6		1,349.4		1,245.9		1,278.8		1,204.6		1,258.4		1,506.4		1,756.1		18,309.1

		2005/06		1,633.3		1,688.2		1,685.5		1,621.2		1,489.3		1,379.8		1,479.9		1,331.5		1,358.4		1,361.2		1,671.9		1,592.2		18,292.4

		2006/07		1,792.4		1,890.8		1,597.9		1,614.2		1,581.8		1,422.0		1,549.8		1,473.4		1,654.7		1,536.5		1,783.4		2,018.4		19,915.3

		2007/08		1,936.0		2,128.7		1,707.4		1,657.9		1,604.4		1,464.8		1,399.6		1,458.0		1,437.2		1,393.1		1,399.5		1,502.8		19,089.4

		2008/09		2,044.4		1,744.6		2,270.4		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		6,059.4

		2009/10		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		past 5 years

		MEAN		1,772.0		1,945.6		1,797.9		1,675.0		1,619.7		1,483.4		1,480.1		1,394.0		1,461.8		1,479.3		1,633.0		1,789.0		19,530.8

		MAX		1,936.0		2,500.0		2,347.9		2,100.0		2,000.0		1,713.2		1,656.6		1,567.0		1,754.3		1,870.0		1,783.4		2,262.0		23,074.2

		MIN		1,633.3		1,669.5		1,483.2		1,175.9		1,426.8		1,349.4		1,245.9		1,229.1		1,204.6		1,258.4		1,484.8		1,484.8		17,365.9

				Estimated reading
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		BORCHERDS QUARRY WWTW - COMPARISON OF MONTHLY FLOWS BY YEAR

		YEAR		JUL		AUG		SEP		OCT		NOV		DEC		JAN		FEB		MAR		APR		MAY		JUN		TOTAL

		1997/98		886.1		788.9		818.7		830.4		824.0		749.2		699.9		755.4		755.5		717.0		821.1		740.6		9,386.8

		1998/99		795.2		800.9		776.5		699.9		757.0		786.7		732.8		640.1		775.5		773.1		644.5		663.1		8,845.3

		1999/00		580.2		773.7		856.8		767.7		736.2		828.0		729.6		626.0		751.2		697.4		508.6		668.3		8,523.7

		2000/01		678.6		680.9		693.2		672.4		668.7		643.7		640.0		921.6		721.9		685.6		675.0		684.7		8,366.3

		2001/02		960.7		872.5		950.0		950.0		950.0		900.0		900.0		950.0		950.0		912.0		908.6		838.4		11,042.2

		2002/03		902.3		917.1		970.5		974.1		973.5		1,000.8		991.5		843.5		961.1		851.5		904.6		857.3		11,147.9

		2003/04		950.0		930.0		900.0		899.0		800.0		756.4		793.4		714.4		711.6		711.6		712.0		823.1		9,701.5

		2004/05		957.4		1,068.5		950.2		1,040.0		925.2		1,038.5		1,016.8		952.0		992.0		960.0		941.8		945.0		11,787.5

		2005/06		978.5		1,047.2		993.0		937.5		928.0		937.5		953.6		813.5		947.5		909.1		941.6		973.9		11,360.9

		2006/07		930.8		940.9		908.4		934.9		907.6		1,024.5		1,032.0		905.9		962.5		943.9		1,053.1		994.5		11,539.2

		2007/08		1,026.7		1,087.1		975.6		997.9		971.4		1,010.1		1,008.6		982.3		995.9		988.4		1,019.1		991.4		12,054.6

		2008/09		1,132.0		1,024.0		1,041.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		3,197.0

		2009/10		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		past 5 years

		MEAN		968.7		1,014.8		945.5		961.9		906.4		953.4		960.9		873.6		921.9		902.6		933.5		945.6		11,288.7

		MAX		1,026.7		1,087.1		993.0		1,040.0		971.4		1,038.5		1,032.0		982.3		995.9		988.4		1,053.1		994.5		12,054.6

		MIN		930.8		930.0		900.0		899.0		800.0		756.4		793.4		714.4		711.6		711.6		712.0		823.1		9,701.5

														estimated
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		CAMPS BAY SEA OUTFALL - COMPARISON OF MONTHLY FLOWS BY YEAR

		YEAR		JUL		AUG		SEP		OCT		NOV		DEC		JAN		FEB		MAR		APR		MAY		JUN		TOTAL

		1997/98		63.1		69.6		67.0		66.8		67.7		70.6		66.7		57.7		62.0		63.8		86.9		64.1		806.1

		1998/99		65.3		62.6		65.9		47.0		53.2		89.4		55.9		54.1		58.5		62.7		58.0		57.9		730.6

		1999/00		64.1		75.1		62.3		53.8		59.9		53.5		62.1		56.3		55.2		49.8		55.2		57.7		705.0

		2000/01		56.8		55.8		55.2		54.5		52.8		61.4		67.3		46.4		57.0		52.4		56.9		53.7		670.2

		2001/02		101.2		90.0		80.0		75.0		70.0		70.0		70.0		65.0		65.0		65.0		65.0		65.0		881.2

		2002/03		72.8		69.0		64.5		67.5		66.4		73.6		72.5		65.9		72.3		63.6		60.7		56.5		805.4

		2003/04		55.1		65.2		62.7		61.9		62.1		70.3		66.2		62.0		65.1		67.1		61.0		61.6		760.2

		2004/05		61.0		87.1		63.4		73.3		65.2		65.5		61.4		51.5		54.7		53.2		56.4		62.0		754.9

		2005/06		52.9		68.7		56.4		64.0		64.2		61.9		64.5		59.0		60.6		52.5		65.8		58.5		729.0

		2006/07		71.1		72.3		55.5		58.8		66.3		71.6		69.9		63.5		66.0		64.8		70.1		74.2		804.1

		2007/08		74.2		81.5		65.9		67.0		67.6		73.0		71.2		65.8		66.3		58.4		61.9		73.0		825.9

		2008/09		93.3		86.7		103.4		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		283.4

		2009/10		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		past 5 years

		MEAN		62.9		75.0		60.8		65.0		65.1		68.5		66.6		60.4		62.5		59.2		63.0		65.9		774.8

		MAX		74.2		87.1		65.9		73.3		67.6		73.0		71.2		65.8		66.3		67.1		70.1		74.2		825.9

		MIN		52.9		65.2		55.5		58.8		62.1		61.9		61.4		51.5		54.7		52.5		56.4		58.5		729.0

				Estimated reading





		



1998/99
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CAMPS BAY SEA OUTFALL - MONTHLY FLOWS



		CAPE FLATS WWTW - COMPARISON OF MONTHLY FLOWS BY YEAR

		YEAR		JUL		AUG		SEP		OCT		NOV		DEC		JAN		FEB		MAR		APR		MAY		JUN		TOTAL

		1997/98		4,856.8		5,751.0		4,859.1		4,277.0		4,676.5		4,556.3		4,086.5		3,827.7		4,184.3		4,129.9		5,321.7		4,651.4		55,178.3

		1998/99		5,826.2		4,717.4		4,627.5		4,587.4		4,383.0		4,657.8		4,153.3		3,850.7		4,095.0		4,179.6		4,142.6		4,553.5		53,773.8

		1999/00		4,665.8		5,310.5		5,615.5		4,316.3		4,324.5		4,754.3		4,421.9		3,829.8		3,994.0		3,424.5		3,831.8		5,329.8		53,818.6

		2000/01		5,568.6		5,917.7		6,439.7		5,596.1		5,503.3		5,453.4		4,712.3		4,549.4		4,831.8		4,334.3		4,808.1		5,273.5		62,988.0

		2001/02		7,780.8		6,330.9		6,134.7		6,000.0		4,495.4		4,000.0		4,000.0		3,853.8		4,458.0		4,539.6		4,406.8		3,970.0		59,969.9

		2002/03		5,731.0		5,082.9		4,285.4		4,461.6		4,266.3		4,607.6		3,400.2		3,514.3		4,080.2		3,208.5		3,940.9		3,625.0		50,203.9

		2003/04		3,950.5		4,702.9		4,609.8		4,491.5		4,050.5		3,813.2		3,590.1		3,437.0		3,389.8		3,516.1		3,884.8		3,755.2		47,191.4

		2004/05		4,418.7		7,927.7		5,723.0		5,622.1		4,146.9		3,584.4		3,720.2		3,083.4		4,059.1		3,750.0		4,236.6		5,206.1		55,478.2

		2005/06		4,878.5		5,929.7		4,875.8		4,441.8		4,005.2		3,759.7		3,778.0		3,598.1		3,632.2		3,522.8		3,879.3		4,280.0		50,581.1

		2006/07		4,663.0		5,451.5		4,116.0		4,050.7		4,278.6		3,635.8		3,751.0		4,053.0		4,837.0		4,770.0		4,752.0		6,744.0		55,102.6

		2007/08		7,244.1		9,855.0		6,621.4		5,142.4		4,741.1		4,448.6		4,279.4		3,515.2		3,932.0		3,179.7		4,104.3		5,886.2		62,949.4

		2008/09		7,074.6		6,719.2		7,125.1		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		20,918.9

		2009/10		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		past 5 years

		MEAN		5,031.0		6,773.4		5,189.2		4,749.7		4,244.5		3,848.3		3,823.7		3,537.3		3,970.0		3,747.7		4,171.4		5,174.3		54,260.5

		MAX		7,244.1		9,855.0		6,621.4		5,622.1		4,741.1		4,448.6		4,279.4		4,053.0		4,837.0		4,770.0		4,752.0		6,744.0		62,949.4

		MIN		3,950.5		4,702.9		4,116.0		4,050.7		4,005.2		3,584.4		3,590.1		3,083.4		3,389.8		3,179.7		3,879.3		3,755.2		47,191.4

				Estimated reading
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CAPE FLATS WWTW - MONTHLY FLOWS



		GORDONS BAY WWTW - COMPARISON OF MONTHLY FLOWS BY YEAR

		YEAR		JUL		AUG		SEP		OCT		NOV		DEC		JAN		FEB		MAR		APR		MAY		JUN		TOTAL

		1997/98		65.8		55.8		48.2		45.4		52.0		61.9		54.1		44.4		49.3		49.5		91.0		68.3		685.9

		1998/99		70.7		60.8		50.9		48.7		65.1		63.0		55.8		46.6		52.3		52.5		51.2		52.8		670.3

		1999/00		74.1		86.3		76.9		59.8		54.1		61.9		61.5		57.7		56.8		53.9		61.9		67.5		772.5

		2000/01		55.9		101.8		65.0		77.9		65.0		51.5		63.4		63.0		55.0		55.0		84.6		64.2		802.4

		2001/02		147.8		93.2		92.9		73.6		63.0		60.0		60.0		55.0		55.0		55.0		55.0		55.0		865.6

		2002/03		125.2		113.9		74.4		71.7		66.1		79.5		75.6		56.9		69.3		66.0		69.3		65.4		933.2

		2003/04		76.1		123.8		79.7		80.5		68.0		89.1		76.9		65.6		74.8		80.7		78.6		92.8		986.6

		2004/05		96.9		108.5		83.3		101.7		71.7		81.6		74.2		58.6		64.1		68.8		67.3		111.0		987.8

		2005/06		105.2		110.6		77.2		68.9		63.7		72.2		68.5		58.6		66.1		68.2		93.5		84.2		936.8

		2006/07		120.9		123.7		84.0		81.0		70.5		68.6		68.2		68.0		80.6		76.2		94.4		111.8		1,047.8

		2007/08		147.5		158.2		93.1		96.0		92.3		105.4		89.8		79.8		86.1		76.1		81.7		92.0		1,198.0

		2008/09		150.6		115.2		191.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		456.8

		2009/10		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		past 5 years

		MEAN		109.3		125.0		83.4		85.6		73.2		83.4		75.5		66.1		74.4		74.0		83.1		98.3		1,031.4

		MAX		147.5		158.2		93.1		101.7		92.3		105.4		89.8		79.8		86.1		80.7		94.4		111.8		1,198.0

		MIN		76.1		108.5		77.2		68.9		63.7		68.6		68.2		58.6		64.1		68.2		67.3		84.2		936.8

				Estimated reading
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GORDONS BAY WWTW - MONTHLY FLOWS



		GREEN POINT SEA OUTFALL - COMPARISON OF MONTHLY FLOWS BY YEAR

		YEAR		JUL		AUG		SEP		OCT		NOV		DEC		JAN		FEB		MAR		APR		MAY		JUN		TOTAL

		1997/98		834.4		906.3		795.3		809.0		826.2		808.6		811.3		757.8		818.4		745.4		948.0		856.8		9,917.6

		1998/99		908.6		850.2		791.6		805.2		772.7		812.2		738.5		742.1		806.4		777.1		782.9		783.0		9,570.6

		1999/00		813.2		803.1		918.0		763.8		716.5		730.5		641.5		601.0		813.3		774.2		830.8		831.7		9,237.4

		2000/01		844.1		867.6		867.1		801.6		748.0		736.8		844.5		682.8		690.1		741.6		847.2		793.5		9,464.9

		2001/02		1,158.7		1,044.6		950.0		857.5		855.0		734.2		700.0		700.0		700.0		640.0		750.0		750.0		9,840.0

		2002/03		728.0		690.0		750.0		760.0		740.0		730.0		758.0		760.0		788.0		726.0		773.0		746.0		8,949.0

		2003/04		779.0		914.0		834.0		848.0		773.0		782.0		771.0		725.0		775.0		750.0		775.0		750.0		9,476.0

		2004/05		1,060.0		1,059.0		870.0		806.0		766.0		758.0		729.0		711.0		855.9		772.0		835.0		945.0		10,166.9

		2005/06		955.0		915.0		850.0		825.0		800.0		813.0		778.0		727.0		748.7		730.1		846.8		843.7		9,832.3

		2006/07		935.9		999.6		810.5		806.2		823.3		778.5		773.3		705.6		781.2		780.0		837.0		810.0		9,841.2

		2007/08		1,038.2		1,085.0		850.0		820.0		810.0		790.5		806.0		867.0		952.1		840.0		868.0		840.0		10,566.8

		2008/09		1,023.0		1,025.0		954.9		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		3,002.9

		2009/10		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		past 5 years

		MEAN		953.6		994.5		842.9		821.0		794.5		784.4		771.5		747.1		822.6		774.4		832.4		837.7		9,976.7

		MAX		1,060.0		1,085.0		870.0		848.0		823.3		813.0		806.0		867.0		952.1		840.0		868.0		945.0		10,566.8

		MIN		779.0		914.0		810.5		806.0		766.0		758.0		729.0		705.6		748.7		730.1		775.0		750.0		9,476.0

				Estimated reading revised May 2004										estimated
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GREEN POINT SEA OUTFALL - MONTHLY FLOWS



		HOUT BAY SEA OUTFALL - COMPARISON OF MONTHLY FLOWS BY YEAR

		YEAR		JUL		AUG		SEP		OCT		NOV		DEC		JAN		FEB		MAR		APR		MAY		JUN		TOTAL

		1997/98		139.5		135.4		122.8		132.6		116.4		135.1		122.7		136.3		147.8		148.6		162.0		126.4		1,625.6

		1998/99		122.6		110.2		114.0		121.7		114.3		140.8		195.0		168.8		138.9		124.4		117.0		108.8		1,576.4

		1999/00		132.7		115.7		121.5		120.6		116.1		124.2		104.5		108.2		126.9		106.2		110.5		111.5		1,398.7

		2000/01		120.1		117.2		129.6		115.7		123.8		97.8		115.8		119.7		127.1		116.5		131.7		126.4		1,441.4

		2001/02		174.3		168.5		150.0		158.5		145.0		128.8		125.0		120.0		110.0		100.0		120.0		120.0		1,620.1

		2002/03		123.4		127.7		125.5		129.3		124.9		135.5		125.7		115.2		130.0		103.1		115.4		104.2		1,459.9

		2003/04		111.3		124.0		130.1		127.4		117.5		119.7		112.9		126.0		137.6		116.5		113.6		130.5		1,467.0

		2004/05		131.3		153.1		113.4		106.3		72.0		80.9		83.1		76.5		100.9		102.1		107.9		113.5		1,241.3

		2005/06		108.6		141.8		122.7		114.1		116.1		116.6		130.5		97.5		115.8		118.9		133.4		122.4		1,438.3

		2006/07		141.3		150.4		127.5		147.0		147.8		144.6		135.7		144.7		161.5		148.1		142.9		139.7		1,731.2

		2007/08		179.4		215.0		199.3		184.9		190.0		199.9		179.3		199.6		198.8		182.1		178.4		203.5		2,310.1

		2008/09		236.2		204.6		223.7		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		664.5

		2009/10		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		past 5 years

		MEAN		134.4		156.9		138.6		136.0		128.7		132.3		128.3		128.9		142.9		133.5		135.3		141.9		1,637.6

		MAX		179.4		215.0		199.3		184.9		190.0		199.9		179.3		199.6		198.8		182.1		178.4		203.5		2,310.1

		MIN		108.6		124.0		113.4		106.3		72.0		80.9		83.1		76.5		100.9		102.1		107.9		113.5		1,241.3

				Estimated reading
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		KRAAIFONTEIN WWTW - COMPARISON OF MONTHLY FLOWS BY YEAR

		YEAR		JUL		AUG		SEP		OCT		NOV		DEC		JAN		FEB		MAR		APR		MAY		JUN		TOTAL

		1997/98		178.2		210.3		162.4		159.5		151.4		146.8		142.2		130.7		139.8		139.9		175.5		176.1		1,912.7

		1998/99		208.4		192.4		163.1		147.4		174.9		160.2		154.6		126.5		152.4		148.8		155.7		167.8		1,952.2

		1999/00		199.2		255.1		242.6		182.2		161.7		163.6		156.7		147.6		138.1		145.6		157.2		170.8		2,120.4

		2000/01		160.0		230.5		184.5		147.3		149.7		140.0		164.3		138.4		156.2		164.9		190.0		185.2		2,011.2

		2001/02		381.0		326.5		236.7		217.6		205.9		201.1		205.9		181.1		196.3		191.0		193.2		226.6		2,762.8

		2002/03		273.8		276.5		250.6		214.9		196.3		214.6		208.4		179.8		213.3		200.7		217.0		216.0		2,661.8

		2003/04		220.0		293.5		266.4		250.1		225.4		225.3		221.7		223.8		236.1		221.4		258.3		285.6		2,927.6

		2004/05		301.0		399.7		296.4		336.6		290.0		286.4		248.8		225.4		240.1		335.9		400.9		523.1		3,884.4

		2005/06		546.7		615.5		524.4		472.8		447.8		444.3		449.0		379.3		419.5		426.3		589.8		633.4		5,948.8

		2006/07		647.0		738.0		580.3		590.1		589.3		553.8		564.3		536.1		583.4		580.7		676.4		679.1		7,318.5

		2007/08		721.0		857.7		594.9		615.0		590.2		594.5		589.8		568.6		583.7		558.9		586.6		620.8		7,481.7

		2008/09		825.0		729.1		863.2		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		2,417.3

		2009/10		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		past 5 years

		MEAN		487.1		580.9		452.5		452.9		428.5		420.9		414.7		386.6		412.6		424.6		502.4		548.4		5,512.2

		MAX		721.0		857.7		594.9		615.0		590.2		594.5		589.8		568.6		583.7		580.7		676.4		679.1		7,481.7

		MIN		220.0		293.5		266.4		250.1		225.4		225.3		221.7		223.8		236.1		221.4		258.3		285.6		2,927.6

				Estimated reading





		



1998/99

1999/00

2002/03

2003/04

2004/05

2005/06

2006/07

2007/08

2008/09

Megalitres

KRAAIFONTEIN WWTW - MONTHLY FLOWS



		LLANDUDNO WWTW - COMPARISON OF MONTHLY FLOWS BY YEAR

		YEAR		JUL		AUG		SEP		OCT		NOV		DEC		JAN		FEB		MAR		APR		MAY		JUN		TOTAL

		1997/98		12.4		13.6		11.8		14.2		14.5		16.5		16.4		13.5		15.1		14.4		18.0		15.3		175.9

		1998/99		7.9		7.2		6.4		6.3		7.1		6.4		5.8		5.2		6.1		6.1		5.1		4.0		73.6

		1999/00		6.1		6.1		6.1		5.5		5.5		5.0		7.4		4.9		5.3		5.2		5.3		4.9		67.2

		2000/01		5.3		5.0		5.4		5.1		5.4		4.1		4.0		4.7		4.5		3.5		3.5		3.0		53.5

		2001/02		5.0		5.0		4.5		4.0		4.0		4.0		4.0		4.8		4.5		4.5		4.5		4.5		53.3

		2002/03		7.8		7.8		7.5		7.8		8.3		9.0		7.8		7.0		7.8		7.5		7.5		5.7		91.3

		2003/04		5.9		6.7		6.2		5.7		6.6		7.8		6.7		6.6		7.3		7.4		5.8		5.5		78.2

		2004/05		4.9		8.2		5.6		7.7		5.5		6.1		6.0		5.2		5.9		5.7		5.6		7.0		73.6

		2005/06		4.7		6.8		5.3		6.0		5.5		6.2		5.9		5.2		5.8		5.6		5.8		5.7		68.4

		2006/07		21.8		21.7		20.1		19.0		5.7		5.9		6.1		6.0		6.5		6.2		6.3		6.7		132.1

		2007/08		7.9		7.4		7.7		5.7		6.2		6.0		6.5		6.3		7.1		7.6		8.0		6.6		83.0

		2008/09		9.2		6.7		20.9		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		36.8

		2009/10		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		past 5 years

		MEAN		9.0		10.2		9.0		8.8		5.9		6.4		6.2		5.9		6.5		6.5		6.3		6.3		87.1

		MAX		21.8		21.7		20.1		19.0		6.6		7.8		6.7		6.6		7.3		7.6		8.0		7.0		132.1

		MIN		4.7		6.7		5.3		5.7		5.5		5.9		5.9		5.2		5.8		5.6		5.6		5.5		68.4

				Estimated reading





		



1998/99

1999/00

2002/03

2003/04

2004/05

2005/06

2006/07

2007/08

2008/09

Megalitres

LLANDUDNO WWTW - MONTHLY FLOWS



		MACASSAR WWTW - COMPARISON OF MONTHLY FLOWS BY YEAR

		YEAR		JUL		AUG		SEP		OCT		NOV		DEC		JAN		FEB		MAR		APR		MAY		JUN		TOTAL

		1997/98		975.9		968.4		826.4		770.0		801.7		779.4		704.9		683.1		746.0		693.8		810.7		859.5		9,619.8

		1998/99		1,003.7		1,009.7		832.5		731.1		808.2		721.2		818.4		799.0		1,053.8		1,098.9		1,240.9		1,080.7		11,198.1

		1999/00		1,380.5		1,514.2		1,623.4		1,220.7		1,190.4		1,485.2		1,315.9		852.3		913.9		872.4		870.0		885.7		14,124.7

		2000/01		1,165.7		1,147.4		1,247.2		952.7		1,150.3		891.4		1,069.3		921.4		1,007.3		897.5		968.8		957.8		12,376.8

		2001/02		1,278.0		1,408.1		1,469.5		1,111.2		1,225.6		1,069.0		1,104.3		950.1		1,005.2		976.9		1,019.0		1,324.8		13,941.8

		2002/03		1,628.3		1,664.2		1,269.8		1,182.0		1,104.8		1,129.8		1,104.7		1,081.8		1,223.6		1,011.3		1,132.6		1,018.7		14,551.6

		2003/04		1,054.3		1,403.7		1,285.2		1,166.0		1,065.8		1,158.7		1,114.5		1,005.4		1,100.5		1,080.0		1,041.5		1,125.8		13,601.4

		2004/05		1,157.0		1,692.8		1,415.4		1,498.6		1,086.8		1,185.8		1,171.0		999.8		1,088.3		1,092.2		1,158.8		1,522.3		15,068.8

		2005/06		1,272.9		1,672.9		1,396.9		1,281.1		1,202.4		1,133.8		1,149.2		997.1		1,101.4		1,011.1		1,177.2		1,162.0		14,558.0

		2006/07		1,314.0		1,489.0		1,162.0		1,048.0		906.0		928.0		954.0		962.0		1,041.0		974.0		1,118.0		1,328.0		13,224.0

		2007/08		1,374.0		1,580.0		1,022.0		1,027.0		889.0		843.0		776.0		733.0		802.0		758.0		761.0		868.0		11,433.0

		2008/09		1,204.0		1,133.0		1,542.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		3,879.0

		2009/10		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		past 5 years

		MEAN		1,234.4		1,567.7		1,256.3		1,204.1		1,030.0		1,049.9		1,032.9		939.5		1,026.6		983.1		1,051.3		1,201.2		13,577.0

		MAX		1,374.0		1,692.8		1,415.4		1,498.6		1,202.4		1,185.8		1,171.0		1,005.4		1,101.4		1,092.2		1,177.2		1,522.3		15,068.8

		MIN		1,054.3		1,403.7		1,022.0		1,027.0		889.0		843.0		776.0		733.0		802.0		758.0		761.0		868.0		11,433.0

				Estimated reading



groundwater infiltration that mysteriously started and then suddenly ended
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MACASSAR WWTW - MONTHLY FLOWS



		MELKBOSSTRAND WWTW - COMPARISON OF MONTHLY FLOWS BY YEAR

		YEAR		JUL		AUG		SEP		OCT		NOV		DEC		JAN		FEB		MAR		APR		MAY		JUN		TOTAL

		1997/98		40.4		41.3		38.7		38.3		37.9		48.9		42.1		47.8		37.8		38.5		42.3		57.0		511.0

		1998/99		49.6		47.5		45.2		42.7		51.0		52.3		48.9		42.3		45.8		47.0		45.9		45.5		563.6

		1999/00		49.6		58.9		60.3		54.4		51.3		55.0		51.2		46.0		47.5		47.0		49.0		52.0		622.3

		2000/01		52.9		52.0		49.3		52.9		46.2		48.4		46.6		41.0		44.1		44.8		49.4		47.6		575.3

		2001/02		67.9		66.2		70.6		66.0		57.9		57.6		62.0		49.7		52.6		51.4		51.3		53.2		706.4

		2002/03		58.3		61.0		58.7		58.5		54.1		61.5		54.0		44.5		53.3		51.7		51.1		52.2		659.0

		2003/04		54.5		70.3		69.8		68.0		64.8		71.8		68.7		63.0		69.3		78.9		76.9		77.3		833.3

		2004/05		97.3		88.5		81.1		92.9		86.7		85.2		78.4		69.8		75.5		78.8		77.8		86.8		998.8

		2005/06		83.3		87.4		81.0		81.9		79.2		82.5		77.5		72.3		79.3		75.9		89.8		95.1		985.2

		2006/07		94.3		98.8		86.8		95.5		86.6		92.4		95.3		86.5		95.2		96.3		100.8		103.9		1,132.4

		2007/08		110.7		121.9		97.2		102.9		96.7		104.5		99.1		90.2		95.8		91.4		99.2		101.4		1,211.0

		2008/09		123.4		111.4		122.7		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		357.5

		2009/10		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		MEAN		88.0		93.4		83.2		88.2		82.8		87.3		83.8		76.4		83.0		84.3		88.9		92.9		1,032.1

		MAX		110.7		121.9		97.2		102.9		96.7		104.5		99.1		90.2		95.8		96.3		100.8		103.9		1,211.0

		MIN		54.5		70.3		69.8		68.0		64.8		71.8		68.7		63.0		69.3		75.9		76.9		77.3		833.3

				Estimated reading



flow diverted to Zandvliet from Dec 2007
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		MITCHELLS PLAIN WWTW - COMPARISON OF MONTHLY FLOWS BY YEAR

		YEAR		JUL		AUG		SEP		OCT		NOV		DEC		JAN		FEB		MAR		APR		MAY		JUN		TOTAL

		1997/98		896.6		915.8		865.1		913.4		881.1		950.1		939.4		823.9		911.3		884.8		922.8		870.8		10,775.2

		1998/99		923.1		942.4		873.5		879.8		901.0		948.3		953.0		839.8		932.8		861.6		860.8		772.3		10,688.4

		1999/00		915.4		804.2		1,032.6		963.4		909.5		1,015.4		962.6		891.9		926.8		870.5		870.0		882.7		11,045.1

		2000/01		756.4		821.6		938.7		913.0		824.4		973.5		950.0		733.8		871.6		905.0		901.0		886.0		10,475.0

		2001/02		952.0		1,022.0		1,041.0		1,026.0		1,100.0		1,011.0		977.0		867.0		920.0		894.0		900.0		1,023.0		11,733.0

		2002/03		991.0		967.0		925.0		922.0		919.0		992.0		951.0		835.0		962.0		901.0		913.0		882.0		11,160.0

		2003/04		920.0		912.0		925.0		952.0		941.0		967.0		975.0		916.0		953.0		934.0		896.0		964.0		11,255.0

		2004/05		947.0		1,037.0		974.0		1,039.0		980.0		1,044.0		1,000.0		954.0		877.0		966.0		959.0		954.0		11,731.0

		2005/06		1,016.0		1,024.0		979.0		1,026.0		974.0		1,030.0		1,029.0		875.0		988.0		964.0		995.0		987.0		11,887.0

		2006/07		1,031.0		1,092.0		983.0		994.0		979.0		1,020.0		995.0		894.0		990.0		954.0		1,040.0		949.0		11,921.0

		2007/08		1,104.0		1,193.0		1,054.0		1,006.0		931.0		1,001.0		976.0		916.9		1,015.0		974.0		1,030.0		1,079.0		12,279.9

		2008/09		1,188.0		1,231.0		1,237.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		3,656.0

		2009/10		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		past 5 years

		MEAN		1,003.6		1,051.6		983.0		1,003.4		961.0		1,012.4		995.0		911.2		964.6		958.4		984.0		986.6		11,814.8

		MAX		1,104.0		1,193.0		1,054.0		1,039.0		980.0		1,044.0		1,029.0		954.0		1,015.0		974.0		1,040.0		1,079.0		12,279.9

		MIN		920.0		912.0		925.0		952.0		931.0		967.0		975.0		875.0		877.0		934.0		896.0		949.0		11,255.0

				Estimated reading



Peter King:
Big Bay connected in
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MITCHELLS PLAIN WWTW - MONTHLY FLOWS



		PAROW WWTW - COMPARISON OF MONTHLY FLOWS BY YEAR

		YEAR		JUL		AUG		SEP		OCT		NOV		DEC		JAN		FEB		MAR		APR		MAY		JUN		TOTAL

		1997/98		27.61		29.62		42.49		40.56		46.51		37.41		34.96		32.34		38.57		36.77		40.87		33.82		441.51

		1998/99		48.3		44.0		41.5		36.5		35.0		41.3		38.9		37.5		37.4		35.9		34.7		34.2		464.96

		1999/00		44.8		49.9		52.0		46.0		39.6		50.0		54.4		37.1		43.1		38.5		41.6		41.7		538.7

		2000/01		48.4		42.0		42.3		44.6		44.9		46.6		46.2		48.1		56.1		47.6		51.7		38.5		557.0

		2001/02		38.5		52.9		36.4		79.9		55.6		83.0		60.0		65.8		76.1		52.8		74.5		74.8		750.3

		2002/03		97.7		77.2		68.2		65.3		76.7		66.4		65.4		70.0		72.8		69.4		68.8		73.2		871.2

		2003/04		73.2		83.9		65.6		42.8		29.7		35.3		37.6		36.0		37.5		38.9		38.1		39.9		558.5

		2004/05		44.9		51.6		43.0		44.7		41.0		38.1		39.1		33.0		52.9		35.8		26.5		28.2		478.8

		2005/06		36.3		32.0		30.3		34.0		32.8		45.7		29.8		24.2		23.2		21.8		22.7		26.4		359.3

		2006/07		31.9		33.4		30.9		32.6		24.9		43.8		29.2		27.2		33.8		31.0		26.2		32.1		377.1

		2007/08		23.8		30.9		38.2		34.7		19.2		23.1		31.5		19.3		25.0		25.0		18.7		24.7		314.3

		2008/09		28.7		31.4		30.8		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		90.8

		2009/10		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		past 5 years

		MEAN		42.0		46.4		41.6		37.8		29.5		37.2		33.4		28.0		34.5		30.5		26.5		30.3		417.6

		MAX		73.2		83.9		65.6		44.7		41.0		45.7		39.1		36.0		52.9		38.9		38.1		39.9		558.5

		MIN		23.8		30.9		30.3		32.6		19.2		23.1		29.2		19.3		23.2		21.8		18.7		24.7		314.3

				Estimated reading
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		POTSDAM WWTW - COMPARISON OF MONTHLY FLOWS BY YEAR

		YEAR		JUL		AUG		SEP		OCT		NOV		DEC		JAN		FEB		MAR		APR		MAY		JUN		TOTAL

		1997/98		818.24		821.25		766.29		745.50		718.66		734.42		724.26		676.23		778.15		698.17		859.18		877.28		9,217.63

		1998/99		975.43		923.21		853.42		813.34		901.17		888.49		848.63		753.98		816.59		810.11		848.63		800.67		10,233.66

		1999/00		960.4		1,043.9		1,060.2		864.1		820.5		821.6		769.0		753.1		779.6		798.4		853.9		886.9		10,411.7

		2000/01		911.8		922.7		914.4		915.2		860.6		852.3		846.5		789.6		861.9		818.0		911.9		870.7		10,475.4

		2001/02		1,288.6		1,255.1		1,205.4		1,039.2		1,000.0		926.9		996.9		885.7		939.5		925.0		961.9		952.6		12,376.8

		2002/03		1,064.8		1,110.4		1,028.8		1,029.4		963.1		988.0		961.1		880.4		992.6		956.8		995.4		974.6		11,945.3

		2003/04		1,007.7		1,067.8		1,073.1		1,044.7		1,036.3		1,070.2		1,066.5		996.0		1,055.3		1,050.3		1,048.6		1,071.3		12,587.8

		2004/05		1,121.3		1,198.2		1,059.8		1,204.8		1,076.3		1,023.6		975.9		880.8		938.8		934.6		988.6		1,060.9		12,463.5

		2005/06		1,070.0		1,117.2		1,025.7		994.8		931.7		983.9		1,006.7		917.1		1,008.3		964.1		1,060.3		980.6		12,060.3

		2006/07		1,074.6		1,140.7		1,106.3		1,143.9		1,114.5		1,129.9		1,177.1		1,069.7		1,136.0		1,138.9		1,184.8		1,094.4		13,510.9

		2007/08		1,056.0		1,067.5		1,059.9		1,051.8		1,028.3		1,124.3		996.5		1,012.4		1,068.5		1,036.8		1,130.5		1,176.0		12,808.5

		2008/09		1,437.7		1,262.1		1,431.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		4,130.8

		2009/10		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		past 5 years

		MEAN		1,065.9		1,118.3		1,065.0		1,088.0		1,037.4		1,066.4		1,044.5		975.2		1,041.4		1,025.0		1,082.6		1,076.6		12,686.2

		MAX		1,121.3		1,198.2		1,106.3		1,204.8		1,114.5		1,129.9		1,177.1		1,069.7		1,136.0		1,138.9		1,184.8		1,176.0		13,510.9

		MIN		1,007.7		1,067.5		1,025.7		994.8		931.7		983.9		975.9		880.8		938.8		934.6		988.6		980.6		12,060.3

				Estimated reading



Flow deliberately restricted from October 2003 onwards



		



1998/99

1999/00

2002/03

2003/04

2004/05

2005/06

2006/07

2007/08

2008/09

Megalitres

POTSDAM WWTW - MONTHLY FLOWS



		SCOTTSDENE WWTW - COMPARISON OF MONTHLY FLOWS BY YEAR

		YEAR		JUL		AUG		SEP		OCT		NOV		DEC		JAN		FEB		MAR		APR		MAY		JUN		TOTAL

		1997/98		98.46		96.33		93.70		88.72		88.50		127.00		123.00		120.00		133.00		126.00		144.00		144.00		1,382.70

		1998/99		161.00		161.00		144.00		152.00		156.00		152.00		150.00		134.00		143.00		183.00		196.00		168.00		1,900.00

		1999/00		195.0		211.0		207.0		202.0		165.0		211.0		226.0		203.0		217.0		204.0		195.0		219.0		2,455.0

		2000/01		213.0		210.0		201.0		204.0		213.0		239.0		240.0		198.0		210.0		182.0		204.0		214.0		2,528.0

		2001/02		293.0		258.0		252.0		253.0		229.0		249.0		228.0		197.0		194.0		189.0		171.0		221.0		2,734.0

		2002/03		228.3		217.4		214.6		230.2		231.7		238.7		226.5		193.1		217.2		203.5		211.1		241.8		2,654.0

		2003/04		190.5		233.3		235.5		231.8		213.6		243.5		306.8		287.0		306.9		289.6		309.7		310.0		3,158.3

		2004/05		331.4		339.1		326.1		351.7		290.9		223.9		234.9		242.4		254.2		221.9		236.0		235.9		3,288.2

		2005/06		291.5		276.1		286.9		362.6		321.9		300.8		277.9		223.4		253.0		260.8		265.1		249.2		3,369.2

		2006/07		216.5		245.0		285.3		284.5		261.5		311.7		329.3		273.5		308.2		301.5		282.4		279.4		3,378.8

		2007/08		303.5		321.8		299.8		320.7		297.3		301.4		318.9		304.7		314.3		288.6		251.1		255.0		3,577.1

		2008/09		279.0		279.5		310.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		868.5

		2009/10		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		past 5 years

		MEAN		252.0		254.1		257.3		274.0		251.7		258.1		263.3		230.6		249.1		235.5		239.9		250.2		3,015.8

		MAX		331.4		339.1		326.1		362.6		321.9		311.7		329.3		287.0		308.2		301.5		309.7		310.0		3,378.8

		MIN		190.5		210.0		201.0		204.0		213.0		223.9		226.5		193.1		194.0		182.0		171.0		214.0		2,528.0

				Calculated reading using flowmeter plus pump hourmeter reading																estimated





		



1998/99

1999/00

2002/03

2003/04

2004/05

2005/06

2006/07

2007/08

2008/09

Megalitres

SCOTTSDENE WWTW - MONTHLY FLOWS



		SIMONS TOWN WWTW - COMPARISON OF MONTHLY FLOWS BY YEAR

		YEAR		JUL		AUG		SEP		OCT		NOV		DEC		JAN		FEB		MAR		APR		MAY		JUN		TOTAL

		1997/98		41.66		53.18		45.00		45.00		45.00		45.00		45.00		45.00		45.00		45.00		45.00		45.00		544.84

		1998/99		53.02		50.56		44.05		45.67		49.44		46.25		44.46		42.36		44.87		46.00		43.85		42.60		553.13

		1999/00		47.1		56.7		53.5		46.7		46.0		48.7		46.4		42.1		44.8		41.8		45.4		47.6		566.7

		2000/01		53.9		54.5		53.3		47.0		44.7		45.1		44.3		39.9		45.0		41.7		50.5		47.5		567.5

		2001/02		84.6		84.3		92.5		62.1		51.9		50.0		56.4		46.7		50.5		50.4		54.6		57.7		741.7

		2002/03		64.6		62.7		55.8		53.7		54.5		50.8		52.0		45.1		57.5		52.4		52.9		63.4		665.5

		2003/04		50.2		62.0		61.0		54.7		49.6		56.5		53.0		49.6		52.3		48.8		46.8		47.4		631.9

		2004/05		58.0		95.0		56.8		69.0		56.4		48.8		55.1		46.1		50.7		63.5		67.0		85.2		751.6

		2005/06		69.4		83.0		74.7		58.0		58.2		58.2		57.4		49.0		56.6		55.1		66.8		61.1		747.5

		2006/07		74.5		86.6		71.7		65.4		62.2		61.1		75.1		89.2		80.8		78.7		85.4		138.7		969.4

		2007/08		148.1		100.5		80.3		66.6		61.3		59.2		53.3		49.8		51.3		47.7		50.8		64.0		832.9

		2008/09		78.6		72.8		104.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		255.4

		2009/10		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		past 5 years

		MEAN		80.0		85.4		68.9		62.7		57.5		56.8		58.8		56.7		58.3		58.8		63.4		79.3		786.7

		MAX		148.1		100.5		80.3		69.0		62.2		61.1		75.1		89.2		80.8		78.7		85.4		138.7		969.4

		MIN		50.2		62.0		56.8		54.7		49.6		48.8		53.0		46.1		50.7		47.7		46.8		47.4		631.9

				Estimated reading
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SIMONS TOWN WWTW - MONTHLY FLOWS



		WESFLEUR DOMESTIC WWTW - COMPARISON OF MONTHLY FLOWS BY YEAR

		YEAR		JUL		AUG		SEP		OCT		NOV		DEC		JAN		FEB		MAR		APR		MAY		JUN		TOTAL

		1997/98		178.00		204.00		192.00		192.00		319.00		270.00		180.00		183.00		182.00		163.00		175.00		166.00		2,404.00

		1998/99		172.00		176.00		179.00		176.00		145.00		196.00		179.00		188.00		184.00		174.00		146.00		150.00		2,065.00

		1999/00		150.00		195.00		194.00		192.00		175.00		177.00		181.00		171.00		167.00		179.00		165.00		163.00		2,109.00

		2000/01		167.16		169.19		145.59		183.72		186.62		192.75		180.17		173.27		180.00		171.00		161.00		177.00		2,087.47

		2001/02		214.00		201.00		205.00		203.00		210.00		166.76		172.34		175.78		183.91		210.47		170.29		162.58		2,275.12

		2002/03		162.60		154.00		162.40		160.00		173.20		161.00		180.00		145.00		161.20		156.00		186.00		264.00		2,065.40

		2003/04		195.70		222.00		174.10		172.20		183.22		188.70		170.11		180.90		206.30		175.20		171.60		176.50		2,216.53

		2004/05		183.30		200.20		185.60		189.90		197.20		188.50		167.60		157.10		167.50		156.90		169.60		186.30		2,149.70

		2005/06		187.60		187.00		169.50		188.40		161.20		187.00		186.50		168.20		175.65		180.24		167.90		183.80		2,142.99

		2006/07		194.30		154.50		178.50		183.80		188.00		196.60		182.60		173.80		184.80		186.50		184.00		180.10		2,187.50

		2007/08		180.50		222.80		197.60		143.10		167.40		177.10		164.30		160.10		168.20		164.80		172.90		146.80		2,065.60

		2008/09		183.60		174.40		209.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		567.00

		2009/10		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		MEAN		188.28		197.30		181.06		175.48		179.40		187.58		174.22		168.02		180.49		172.73		173.20		174.70		2,152.46

		MAX		195.70		222.80		197.60		189.90		197.20		196.60		186.50		180.90		206.30		186.50		184.00		186.30		2,216.53

		MIN		180.50		154.50		169.50		143.10		161.20		177.10		164.30		157.10		167.50		156.90		167.90		146.80		2,065.60

				estimated reading						some flow diverted from industrial works												major sewer overflow in month



Peter King:
Revised Sept 2004 to 45Ml

Peter King:
Revised Sept 2004 to 45Ml

Peter King:
Revised Sept 2004 to 45Ml

Peter King:
Revised Sept 2004 to 45Ml

Peter King:
Revised Sept 2004 to 45Ml

Peter King:
Revised Sept 2004 to 45Ml

Peter King:
Revised Sept 2004 to 45Ml

Peter King:
Revised Sept 2004 to 45Ml

Peter King:
Revised Sept 2004 to 45Ml

Peter King:
Revised Sept 2004 to 45Ml
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2003/04

2004/05
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2007/08

2008/09

Megalitres

WESFLEUR DOMESTIC WWTW - MONTHLY FLOWS



		WESFLEUR INDUSTRIAL WWTW - COMPARISON OF MONTHLY FLOWS BY YEAR

		YEAR		JUL		AUG		SEP		OCT		NOV		DEC		JAN		FEB		MAR		APR		MAY		JUN		TOTAL

		1997/98		138.00		138.00		147.00		147.00		6.00		64.00		143.00		126.00		132.00		145.00		152.00		140.00		1,478.00

		1998/99		153.00		153.00		148.00		131.00		132.00		160.00		121.00		124.00		116.00		146.00		145.00		149.00		1,678.00

		1999/00		136.00		138.00		176.00		163.00		148.00		144.00		117.00		130.00		133.00		129.00		115.00		127.00		1,656.00

		2000/01		128.48		134.96		119.16		123.94		142.41		120.28		119.60		107.79		124.24		133.00		169.00		125.00		1,547.85

		2001/02		165.00		161.00		159.00		154.00		120.00		133.97		129.94		138.05		112.81		92.10		141.27		177.28		1,684.43

		2002/03		177.3		188.4		162.7		165.1		136.1		120.5		142.4		142.0		179.2		167.3		129.2		59.9		1,770.13

		2003/04		145.2		147.0		174.9		181.6		161.1		120.7		147.5		146.3		154.5		149.4		205.2		208.1		1,941.53

		2004/05		218.7		199.6		187.7		172.8		154.7		117.6		126.8		122.8		121.0		115.4		123.3		117.6		1,778.00

		2005/06		117.8		128.4		133.2		111.0		131.9		96.9		104.9		112.4		119.3		103.5		139.7		118.1		1,417.10

		2006/07		121.9		126.4		118.6		127.1		122.0		96.8		104.1		108.9		121.0		101.8		131.2		121.7		1,401.50

		2007/08		141.6		131.3		115.5		127.7		124.5		100.7		104.2		114.1		110.7		112.5		112.5		115.0		1,410.30

		2008/09		129.2		114.4		123.4		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		367.00

		2009/10		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00

		past 5 years

		MEAN		149.04		146.54		145.98		144.04		138.84		106.54		117.51		120.90		125.30		116.52		142.38		136.10		1,589.69

		MAX		218.70		199.60		187.70		181.60		161.10		120.70		147.53		146.30		154.50		149.40		205.20		208.10		1,941.53

		MIN		117.80		126.40		115.50		111.00		122.00		96.80		104.10		108.90		110.70		101.80		112.50		115.00		1,401.50

				Estimated reading										some flow diverted to domestic works
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WESFLEUR INDUSTRIAL WWTW - MONTHLY FLOWS



		WILDEVOELVLEI WWTW - COMPARISON OF MONTHLY FLOWS BY YEAR

		YEAR		JUL		AUG		SEP		OCT		NOV		DEC		JAN		FEB		MAR		APR		MAY		JUN		TOTAL

		1997/98		245.16		245.73		232.48		217.63		191.52		235.64		229.16		145.80		195.44		190.46		261.21		215.12		2,605.35

		1998/99		241.14		253.76		238.83		203.06		208.56		268.79		210.75		195.83		227.59		211.73		203.09		150.03		2,613.16

		1999/00		217.8		217.8		210.8		217.8		210.8		217.8		217.8		203.7		217.8		210.8		214.9		236.7		2,594.4

		2000/01		230.2		238.3		235.5		228.0		206.2		283.3		269.0		231.6		214.7		180.0		180.0		140.5		2,637.4

		2001/02		361.6		335.1		316.9		257.3		232.4		241.1		220.5		194.8		217.8		215.1		253.3		237.0		3,082.7

		2002/03		288.1		311.6		262.9		269.5		246.2		235.4		227.3		207.8		272.2		306.2		251.2		232.7		3,111.1

		2003/04		245.6		305.0		304.6		313.3		249.9		276.4		290.6		246.4		276.8		276.6		280.6		287.7		3,353.4

		2004/05		328.1		444.8		338.3		378.0		303.2		303.0		294.0		245.2		258.4		304.4		296.5		384.3		3,878.2

		2005/06		337.2		392.7		333.5		286.0		283.1		276.5		272.0		245.1		270.6		272.3		309.5		296.9		3,575.4

		2006/07		338.8		400.1		302.1		303.5		299.1		287.3		260.2		257.4		271.4		268.0		328.4		440.9		3,757.2

		2007/08		515.8		579.4		430.8		363.7		336.6		295.2		291.6		266.0		271.1		261.4		298.8		313.1		4,223.4

		2008/09		443.8		404.2		525.7		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		1,373.7

		2009/10		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		past 5 years

		MEAN		353.1		424.4		341.9		328.9		294.4		287.7		281.7		252.0		269.7		276.5		302.7		344.6		3757.5

		MAX		515.8		579.4		430.8		378.0		336.6		303.0		294.0		266.0		276.8		304.4		328.4		440.9		4223.4

		MIN		245.6		305.0		302.1		286.0		249.9		276.4		260.2		245.1		258.4		261.4		280.6		287.7		3353.4

				Estimated reading





		



1998/99

1999/00

2002/03

2003/04

2004/05

2005/06

2006/07

2007/08

2008/09

Megalitres

WILDEVOELVLEI WWTW - MONTHLY FLOWS



		ZANDVLIET WWTW - COMPARISON OF MONTHLY FLOWS BY YEAR

		YEAR		JUL		AUG		SEP		OCT		NOV		DEC		JAN		FEB		MAR		APR		MAY		JUN		TOTAL

		1997/98		1,367.20		1,460.93		1,357.70		1,436.35		1,445.58		1,452.96		1,393.98		1,259.59		1,486.39		1,495.41		1,638.21		1,529.25		17,323.53

		1998/99		1,728.5		1,688.1		1,344.7		1,508.5		1,712.3		1,584.4		1,481.7		1,210.4		1,278.7		1,267.0		1,353.6		1,598.2		17,756.0

		1999/00		1,435.0		1,394.2		1,340.2		1,318.8		1,303.5		1,356.2		1,510.5		1,447.3		1,670.0		1,692.5		1,634.8		1,541.3		17,644.4

		2000/01		1,424.9		1,329.0		1,363.9		1,580.7		1,570.6		1,531.7		1,510.0		1,311.3		1,477.0		1,406.5		1,689.3		1,411.9		17,606.9

		2001/02		1,776.0		1,483.2		1,506.4		1,547.5		1,519.5		1,575.1		1,462.9		1,400.0		1,300.0		1,139.0		1,231.0		1,177.8		17,118.4

		2002/03		1,324.9		1,340.7		1,319.7		1,289.5		1,280.0		1,332.3		1,298.3		1,149.6		1,306.2		1,386.8		1,422.0		1,353.8		15,803.8

		2003/04		1,361.7		1,319.1		1,368.6		1,419.4		1,548.9		1,492.9		1,613.4		1,454.2		1,466.8		1,520.8		1,539.5		1,415.1		17,520.4

		2004/05		1,492.4		1,492.7		1,272.6		1,640.1		1,669.2		1,704.5		1,641.9		1,469.6		1,647.7		1,678.2		1,582.2		1,489.4		18,780.6

		2005/06		1,549.8		1,539.8		1,456.6		1,594.9		1,522.2		1,641.8		1,675.4		1,412.7		1,504.2		1,414.9		1,349.9		1,340.7		18,002.9

		2006/07		1,498.8		1,612.5		1,630.9		1,659.9		1,753.5		1,823.9		1,795.5		1,578.4		1,609.9		1,616.3		1,703.9		1,487.5		19,770.9

		2007/08		1,609.4		1,727.2		2,309.3		1,875.6		1,871.0		1,749.1		1,717.7		1,690.9		1,854.5		1,703.3		1,832.4		1,774.1		21,714.5

		2008/09		2,142.3		2,327.6		2,248.2		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		6,718.1

		2009/10		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		past 5 years

		MEAN		1,502.4		1,538.3		1,607.6		1,638.0		1,673.0		1,682.4		1,688.8		1,521.2		1,616.6		1,586.7		1,601.6		1,501.4		19,157.9

		MAX		1,609.4		1,727.2		2,309.3		1,875.6		1,871.0		1,823.9		1,795.5		1,690.9		1,854.5		1,703.3		1,832.4		1,774.1		21,714.5

		MIN		1,361.7		1,319.1		1,272.6		1,419.4		1,522.2		1,492.9		1,613.4		1,412.7		1,466.8		1,414.9		1,349.9		1,340.7		17,520.4

				Estimated reading
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