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BACKGROUND INFORMATION

The Kafue sewage treatment plant is a biological treatment plant. This plant receives raw sewage of about 20 000 m3 from Kafue estates and other parts of Kafue town (personal communication with Mr. Kamizhi, foreman, Kafue Sewage Treatment Plant (KSTP)). The raw sewage firstly passes through the trommel screens, which removes some suspended materials (rags and stones) which otherwise would damage the pumps to be used at some point. The sewage then under goes through the process of aeration and clarification after which between 45 - 50% sludge is removed. The sludge goes through secondary aerators and is finally sent to the drying beds. The dry material is used as fertilizers. The clarified water resulting from the processes of aeration and clarification go through four oxidation ponds before being discharged from the last pond through a pipe that goes directly into the Kafue River.

OPERATIONAL PROBLEMS AT THE KSTP
Over the years, untreated sewage has been one of the chief contributors to the high concentration of deleterious pollutants in vital water bodies. High concentrations of phosphate, nitrates, ammonia and chlorides act as one of the indicators of inefficient sewage effluent handling.

From the survey, it has been concluded that the effluent treatment at the KSTP is not effective. As seen from the results below, there is careless discharge of nutrients resulting from the untreated sewage. Examples of these are total nitrogen and the phosphates, which have exceeded the ECZ standard values by large amounts.  Two prominent reasons for this are: Firstly, the old treatment plant lacks maintenance. Since the plant was opened maintenance has never been consistent if not that it has never been done. The plant manager Mr. Kamizhi was not sure what had actually gone wrong but he however attributed the problem to lack of finances faced by the council. Secondly, the new treatment plant was non operation at the time of visitation.

Fig.1. Showing the defunct KSTP new treatment plant.
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A number of electrical faults faced by the pumps and other electrical equipment render the treatment ineffective. This is because every now and then, the pumps are reported as non operational. During the period this report was being compiled, only two out of five pumps were operational. Therefore the process is very slow as regard the amount of sewage the plant has to handle. Because of this accumulation of sewage waiting to be treated, the area around the plant experiences an irritating odour resulting from the plant. 

As pointed out earlier on, the over growth of the weeds in the oxidation ponds observed (figure below), which extensively contribute to the outbreak of malaria (From the rollback malaria survey findings) is an indication of the excessive pollutants leaving the treatment plant. Under normal circumstances when the plant is performing effectively, the level of deleterious pollutants should meet the ECZ regulations.

There are at the moment no laboratory facilities to monitor the effectiveness of the treatment plant. In the past there used to be a small laboratory at the plant that is now no longer in use because all the equipment broke down. This has had a negative effect on the operations of the plant. If the plant personnel were given an opportunity to monitor some of the simple parameters like pH, BOD, COD, e.t.c right there at the plant, relevant adjustments could easily be made instantly instead of waiting for physical indicators and outbreaks of diseases like malaria. 

The oxidation ponds are sanctuaries to crocodiles, and these threaten employees of KSTP and the nearby farmers when ever they intend to do some work in the vicinity of the ponds. The presence of the crocodiles in the oxidation ponds has contributed to the delay of the rehabilitation work on the oxidation ponds. ARE added its concerns to the Kafue Council Secretary that ways and means of getting rid of the crocodiles should be found at the earliest. 

Fig.2. Showing the overgrown weeds in the oxidation ponds at KSTP. This is attributed to the raw sewage the ponds are receiving, a sign of inefficient effluent treatment.
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In order to monitor the levels of different parameters the plant is discharging out either into the oxidation ponds or into the Kafue River itself, it has been strongly suggested that there is need to re-equip the laboratory at the plant. “How can I positively change the parameters if I don’t know the level at which they are.” Narrated Mrs. Simwiinga - the plant laboratory analyst.
RESULTS FROM THE SAMPLES COLLECTED
Table 1:   KSTP 1: Discharge From Old Treatment Plant

	PARAMETER
	RESULTS ( mg/l)
	ECZ STD VALUES

	pH

PHOSPHATE

NITRATE

AMMONIA-N
	8.44

42.8

3.96

29.12
	6-9

1.0

50

10


Table 2: KSTP2: By pass from New Treatment Plant

	PARAMETER
	RESULTS (mg/l)
	ECZ STD VALUES (mg/l)

	pH

PHOSPHATE

NITRATE

AMMONIA-N
	7.94

94.7

3.92

89.6
	6-9

1.0

50

10


FLOW RATE = 159 m3/h

Table 3: KSTP3: Discharge to Oxidation Ponds

	parameter
	results (mg/l)
	ECZ STANDARDS

	pH

PHOSPHATE

NITRATE

AMMONIA-N
	8.81

96.0

7.44

53.76
	6-9

1.0

50

10


Table 4:  KSTP4: Discharge to Kafue River

	parameter
	results (mg/l)
	ECZ STANDARDS

	pH

PHOSPHATE

NITRATE

AMMONIA-N
	8.0

88.0

12.04

42.56
	6-9

1.0

50

10


SAMPLE FLOW RATE = 151m3/h

DISCUSSION OF RESULTS

Pollutant levels in all KSTP samples exceeded ECZ set standards. Effluent in the new plant is in fact made to by pass the treatment process. In some cases effluent values were above ECZ standards by 93.7 mg/l and 79.6 mg/l for phosphates and ammonia respectively. It was noted that when the effluent treatment was continuous, there was a corresponding reduction in the concentration of the pollutants. That was an indication of the ability of the effluent to respond to treatment. It was estimated that 60 % of the effluent discharged to the environment was actually untreated. 
On the aspect of effluent treatment, it is always necessary that sewage material pass through the treatment plant so as to minimize the concentration of some of the common biological pollutants. Conditions for the safe discharge of affluent depend on the nature of the receiving water. BOD, nitrate, ammonia and phosphate levels in the sewage effluent are unacceptable (see Table of results). From the survey conducted by AREZ at Kafue Sewage Treatment Plant, it was discovered that the Kafue Sewage Treatment Plant pass untreated. 

From the results obtained above the following may be interpreted: 

· The values of the different parameters decrease on treatment.

· The nutrient level of the by-pass from the new treatment plant exceeded that of the old treatment plant, which is treated.

· The levels of nutrients in the discharge to the river exceed the acceptable levels by the ECZ despite passing through different stages of the treatment plant.

· The reported results are an average of the results obtained during the period of study. This implies that at some point in time the amount of deleterious pollutants go higher than the reported values.

· The values of nitrates and ammonia were analyzed separately to determine the composition contribution to total nitrogen in the effluent.

Fig.3. Showing the clarifier bound sewage. This is one of the significant stages in sewage treatment.  
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Untreated sewage material contains high levels of nitrogen, phosphates, BOD, COD and other nutrients. Nitrates and phosphates in a water body can contribute to high BOD levels. Nitrates and phosphates are plant nutrients and can cause plant life and algae to grow quickly. When plants grow quickly, they also die quickly. This contributes to the organic waste in the water, which is then decomposed by bacteria. This results in a high BOD levels. From the sewage oxidation ponds, this effluent high in BOD, nitrogen and phosphorous goes straight into the Kafue river thereby increasing the BOD of the Kafue river as well. 

Looking at the analytical results from the laboratory, the above scenario has been confirmed. The results from the bypass show that levels of ammonia, nitrogen and phosphates are so high that they exceed ECZ standards by far. No matter how these effluents are made to stay in the ponds for additional treatment (removal of some nutrients, which are a nuisance) the desired extent of removal of these nutrients is not achieved because in the first place they are loaded in very high amounts.

When BOD levels are high, dissolved oxygen levels decrease because the bacteria are consuming the oxygen that is available in the water. Since less dissolved oxygen is available in the water, survival of fish and other aquatic organisms is affected. 

From the sewage oxidation ponds, it was discovered that there was an over growth of weed and that was due to the careless loading of untreated effluent into the ponds. 

How ever, it is worth mentioning that though growth of weeds is necessary because they help remove some of the deleterious pollutants from the effluent ready to be discharged into the Kafue river, these ponds were found to be ideal and conducive breeding ground for the mosquitoes, which are the vectors for malaria parasites which cause malaria-the number one killer disease in sub-Sahara Africa.

In 2003, AREZ conducted a follow-up to the 2002 malaria survey in order to build a case to have the weeds cleared as a matter of urgency and to restore effective sewer effluent treatment processes. This was carried out among the local communities living in the vicinity of the sewage plant. A random household sample survey of approximately 50 families was carried over for the period of November/December and January/February. Average households comprise 6 – 12 members of the family. The respondents were unanimous in stating that sewerage ponds were breeding grounds for mosquitoes and that on average each member of the respondents households suffered from malaria more than three times every year. In some instances, deaths have been noted from the malaria related diseases.

Efforts should be made to rehabilitate broken sewer pipes in the quickest possible time. This can possibly result to an out break of diseases like cholera and diarrhoea among the communities through which the leaking sewer finds its way. The above examples of diseases result from contamination with faecal coli forms.  

The most worrying observation made was that the raw sewage from the pipes is diverted into nearby sugar and maize plantations. The situation where the ‘almost ready’ sugar canes are allowed to absorb raw sewage is extremely worrisome. This is because during the same period of time the same canes were being harvested.

Fig.4. Showing the Soloboni sugarcane and maize fields being fed with diverted raw sewage from nearby broken sewer pipes.
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RECOMMENDATIONS 
a. The weeds in the oxidation ponds should be cleared in order to prevent the out break    of malaria among the nearby communities.

b. Equipment at the new treatment plant should be repaired as soon as possible in order to boost the old treatment plant in effluent handling.

c. There is urgent need to equip the laboratory at the plant.

d. The other three pumps which are not working should be repaired. This is because the two pumps which are operational are being over worked.

e. Funding to the Sewage plant should be increased so as to minimize the current financial constraints KSTP staff is facing.
IMMEDIATE ACTION
The discharge of raw sewage into the Kafue River from Kafue Sewage Treatment Plant (KSTP) should stop.

Bata Tannery and Lee Yeast should as well stop discharging toxic effluent into the aquatic environment.

WAY FORWARD

Constant monitoring and analysis of different industrial effluents will continue. From time to time during the year, ARE will follow-up the effluent treatment process in each industry. Work on other areas which are potential pollutants other than those looked at in this report, will continue. ARE has scheduled a sewerage remediation meeting where ARE will table reports and offer options to effective sewerage system.

ARE has compiled reports and will soon circulate them to relevant stakeholders for action-highlighting gaps in the effective industrial effluent environmental controls. ARE will also target working to have remediation discussions/meetings with the various managements.

PROGRESS INDICATORS

As part of the evaluation process of this campaign, ARE has identified indicators that will show any amount of progress made towards the above mentioned objective. 
· Reduction in the amount of sewage disposal into the Kafue River;

· Clearing of the overgrown weeds;

· Reduction in the growth of  the weed in the oxidation ponds;

· Positive out come of the stakeholders’ consultative meeting planned to take place later this year.

CONCLUSION

The degradation of the KRB ecological system and biodiversity (environment) if not curbed would in the long run affect both the availability of portable water and food. Thus, the intricate sustainable management of food, water and environment in the KRB needs to be developed.
APPENDIX 1

[image: image6.wmf]GRAPH 1: NITRATES

0

5

10

15

20

25

30

LY

BT3

BT4

KSTP1

KSTP2

KSTP3

KSTP4

BTLAG1

BTLAG3

BTLAG4

SAMPLE TYPE

CONCENTRATION


 
[image: image7.wmf]GRAPH 2: VARIATION OF pH OF THE SAMPLED AREAS 

0

2

4

6

8

10

LY

BT3

BT4

KSTP1

KSTP2

KSTP3

KSTP4

BTLAG1

BTLAG3

BTLAG4

SAMPLE TYPE

PH


APPENDIX 2

[image: image8.wmf]GRAPH 3: CONCENTRATION OF AMMONIA IN THE VARIOUS 

PLACES SAMPLED

0

50

100

150

200

250

LY

BT3

BT4

KSTP1

KSTP2

KSTP3

KSTP4

SAMPLE TYPE

CONCENTRATION (mg/l) 



[image: image9.wmf]GRAPH 4: VARIATION OF AMMONIA LEVELS IN THE VARIOUS 

PLACES SAMPLED

0

50

100

150

200

250

LY

KSTP1

KSTP2

KSTP3

KSTP4

BTLAG1

BTLAG3

BTLAG4

SAMPLE TYPE

CONCENTRATION (mg/l)


BIBLIOGRAPHY

Roger Reeve, N.: Environmental Analysis. Analytical Chemistry by open learning (1994). John Wiley and Sons Inc. New York.

CIESE Collaborative Projects: The global water-sampling project (2000)

Chapman, D. (1992): Water Quality Assessments. A guide to the use of            

Biota, sediments and water in environmental monitoring. Chapman and Hall, New York.

GRZ, Ministry of Energy and Water Development (1994): National Water Policy. 

Lusaka, Zambia.

Nemerow, N.L. (1998): Strategies of Industrial and Hazardous Waste Management. 

International Thomson Publishing Company (ITP), New York.

Environmental Council of Zambia (2000): Kafue River Nutrient Loading Study, Main 

Report. ECZ. Lusaka, Zambia.

WHO, (1984): Guidelines for Drinking Water Quality. Vol.1. Recommendations, 

Geneva, Switzerland.

Kalunga, W. (1996): An assessment of water hyacinth control options in the Kafue 

River as influenced by industrial activities of Kafue town, Centre for International 

Environmental and Development Studies. Agricultural University of Norway.

Mitchell, D.S. (1974): Aquatic vegetation and its use and control. UNESCO. Paris, 

France.

PAGE  
16

_1114199023.xls
Chart1

		LY

		BT3

		BT4

		KSTP1

		KSTP2

		KSTP3

		KSTP4

		BTLAG1

		BTLAG3

		BTLAG4



SAMPLE TYPE

PH

GRAPH 2: VARIATION OF pH OF THE SAMPLED AREAS

7.64

8.45

7.2

8.44

7.94

8.81

7.95

7.74

8.06

8.28



Sheet1

		LY		7.64

		BT3		8.45

		BT4		7.2

		KSTP1		8.44

		KSTP2		7.94

		KSTP3		8.81

		KSTP4		7.95

		BTLAG1		7.74

		BTLAG3		8.06

		BTLAG4		8.28





Sheet2

		





Sheet3

		






_1114199272.xls
Chart1

		LY

		BT3

		BT4

		KSTP1

		KSTP2

		KSTP3

		KSTP4

		BTLAG1

		BTLAG3

		BTLAG4



SAMPLE

CONCENTRATION (mg/l)

VARIATION OF NITRATE CONCENTRATION

218.4

64.96

42.5

29.12

89.6

53.76

42.56



Chart2

		LY

		BT3

		BT4

		KSTP1

		KSTP2

		KSTP3

		KSTP4



SAMPLE TYPE

CONCENTRATION (mg/l)

GRAPH 3: CONCENTRATION OF AMMONIA IN THE VARIOUS PLACES SAMPLED

218.4

64.96

42.5

29.12

89.6

53.76

42.56



Sheet1

		LY		218.4

		BT3		64.96

		BT4		42.5

		KSTP1		29.12

		KSTP2		89.6

		KSTP3		53.76

		KSTP4		42.56

		BTLAG1

		BTLAG3

		BTLAG4





Sheet2

		





Sheet3

		






_1114199340.xls
Chart1

		LY

		BT3

		BT4

		KSTP1

		KSTP2

		KSTP3

		KSTP4

		BTLAG1

		BTLAG3

		BTLAG4



NITRATES

24.1

3.96

3.92

7.44

12.04

5.64

3.72

4.93



Chart2

		24.1

		3.96

		3.92

		7.44

		12.04

		5.64

		3.72

		4.93





Chart3

		LY

		BT3

		BT4

		KSTP1

		KSTP2

		KSTP3

		KSTP4

		BTLAG1

		BTLAG3

		BTLAG4



SAMPLE TYPE

CONCENTRATION

GRAPH 1: NITRATES

24.1

3.96

3.92

7.44

12.04

5.64

3.72

4.93



Sheet1

		LY		24.1

		BT3

		BT4

		KSTP1		3.96

		KSTP2		3.92

		KSTP3		7.44

		KSTP4		12.04

		BTLAG1		5.64

		BTLAG3		3.72

		BTLAG4		4.93





Chart4

		LY

		KSTP1

		KSTP2

		KSTP3

		KSTP4

		BTLAG1

		BTLAG3

		BTLAG4



SAMPLE TYPE

CONCENTRATION (mg/l)

GRAPH 4: VARIATION OF AMMONIA LEVELS IN THE VARIOUS PLACES SAMPLED

198

42.8

94.7

96

88

66.9

72.8

91



Sheet2

		LY		198

		KSTP1		42.8

		KSTP2		94.7

		KSTP3		96

		KSTP4		88

		BTLAG1		66.9

		BTLAG3		72.8

		BTLAG4		91





Sheet3

		






_1112613103.xls
Chart1

		LY

		BT3

		BT4

		KSTP1

		KSTP2

		KSTP3

		KSTP4

		BTLAG1

		BTLAG3

		BTLAG4



NITRATES

24.1

3.96

3.92

7.44

12.04

5.64

3.72

4.93



Chart2

		24.1

		3.96

		3.92

		7.44

		12.04

		5.64

		3.72

		4.93





Chart3

		LY

		BT3

		BT4

		KSTP1

		KSTP2

		KSTP3

		KSTP4

		BTLAG1

		BTLAG3

		BTLAG4



SAMPLE TYPE

CONCENTRATION

GRAPH 1: NITRATES

24.1

3.96

3.92

7.44

12.04

5.64

3.72

4.93



Sheet1

		LY		24.1

		BT3

		BT4

		KSTP1		3.96

		KSTP2		3.92

		KSTP3		7.44

		KSTP4		12.04

		BTLAG1		5.64

		BTLAG3		3.72

		BTLAG4		4.93





Sheet2

		





Sheet3

		






