ANSTO E-747


TABLE 21

RADIOACTIVITY IN LIQUID EFFLUENT DISCHARGED FROM LHSTC 

TO THE SYDNEY WATER SEWER, 2001

	MONTH
	TOTAL VOLUME

Discharged
m3
	AVERAGE CONCENTRATION IN DISCHARGES
	Average MONTHLY Concentration QUOTIENT (3)

	
	
	ALPHA (1)
Bq/m3
	BETA (2)
Bq/m3
	TRITIUM

Bq/m3
	

	January
	6729
	< 7.0 x 102
	9.77 x 103
	3.75 x 106
	< 0.15

	February
	9671
	< 7.5 x 102
	7.55 x 103
	2.25 x 106
	< 0.13

	March
	8203
	< 9.2 x 102
	9.18 x 103
	2.82 x 107
	< 0.29

	April
	5100
	  < 8.0 x 102
	4.92 x 103
	1.39 x 107
	< 0.18

	May
	11613
	< 9.1 x 102
	7.18 x 103
	1.60 x 106
	< 0.14

	June
	6677
	< 1.0 x 103
	5.25 x 103
	3.06 x 107
	< 0.30

	July
	6771
	  < 9.3 x 103
	  1.60 x 104
	9.90 x 107
	< 0.24

	August
	8504
	  < 1.1 x 103
	  1.04 x 104
	1.23 x 106
	< 0.18

	September
	5986
	< 1.1 x 103
	  3.32 x 103
	1.99 x 106
	< 0.12

	October
	7689
	< 1.3 x 103
	  3.38 x 103
	4.90 x 106
	< 0.16

	November
	7902
	< 1.2 x 103
	1.83 x 103
	3.99 x 106
	< 0.13

	December
	5971
	< 9.5 x 102
	4.04 x 103
	3.16 x 106
	< 0.12

	Average
	7568
	< 1.7 x 103
	6.90 x 103
	1.62 x 107
	< 0.18

	Activity Concentration        Equivalent at ANSTO (4)


	1.25 x 104       (as 226Ra)
	1.25 x 105       ( as 90Sr )
	1.95 x 108


	1.00




Notes:

1. A mixture of unidentified alpha-emitting nuclides, assumed to be all radium-226 (ie. possible worst case) when calculating the concentration quotient. 

2. A mixture of unidentified beta-emitting nuclides, assumed to be all strontium-90 (ie. possible worst case) when calculating the concentration quotient.

3. Concentration Quotient: the sum of the average monthly concentrations of alpha, beta and tritium radioactivity in the liquid effluent divided by the Activity Concentration Equivalent for that radionuclide. The final quotient term must be no greater than one to comply with the requirements of the Sydney Water Trade Wastewater Agreement.

4. All discharges for 2001 were below the Activity Concentration Equivalents at ANSTO (which are based on the WHO Guidelines for Drinking-Water Quality, 1993).

TABLE 22

NON-RADIOACTIVE COMPONENT OF LIQUID EFFLUENT 

DISCHARGED FROM LHSTC TO THE SYDNEY WATER SEWER, 

1997 – 2001

	Component 

mg/L
	Yearly Average

and Range of Values (1)
	Standard for Acceptance

     mg/L (2)

	
	1997
	1998
	1999
	2000
	2001
	

	Suspended Solids
	22

(5 to 62)
	22

(7 to 51)
	19

(1 to 35)
	19

(2 to 76)
	23

(9 to 133)
	200            (600 from 1st July 2001)

	pH
	7.3

(7.0 to 8.3)
	7.6

(7.0 to 8.3)
	7.3

(6.9 to 8.0)
	7.3

(6.3 to 8.0)
	7.7

(6.1 to 8.6)
	7 – 10

	Ammonia
	16.0

(2.4 to 60)
	10.7

(1.0 to 46)
	10

(1.0 to 40)
	6.7

(0 to 30)
	13.5

(2.1 to 32.6)
	50              (100 from 1st July 2001)

	B.O.D.
	23
	12
	14
	7
	12

( 2 to 54)
	   85 (3)

	Grease
	13
	12
	7
	5
	6

(5 to 46)
	50

	Chromium (4)
	1.4
	1.2
	0.8
	0.01
	-
	3 

	Zinc
	-
	-
	-
	0.39
	0.16

(0.02 to 0.32)
	5


Notes:

1. Yearly averages are slightly overestimated since "less-than" values were included.  The minimum and maximum values for the year are given in brackets.

2. Under the Sydney Water Trade Waste Agreement, the sampling regime was every 15 days until 1 July 2001, when a new Agreement came into effect that stipulated sampling every 4 days. At the same time the allowable concentrations for suspended solids and ammonia were also increased. Of the samples analysed, 95% must be less than or equal to the Standards for Acceptance of Liquid Trade Wastes to Sewers, specified in the Sydney Water Trade Waste Policy and Management Plan (1995). 

3. The standards for acceptance do not stipulate a specific limit for biological oxygen demand (BOD), therefore the agreed limit is applicable in this case.

4. Chromium was removed from the effluent analysis schedule in May 2000 and replaced by zinc.

TABLE 23b

AVERAGE CONCENTRATION OF RADIONUCLIDES IN LIQUID EFFLUENT FROM THE NATIONAL MEDICAL CYCLOTRON, 2001

	Month
	Monthly Average Concentration in Liquid Effluent

 (MBq/m3)

	
	201Tl 
	202Tl 
	67Ga 
	57Co 
	65Zn 
	123 I (1)

	January
	0.84
	3.85
	0.07
	0.64
	0.25
	ND

	February
	0.42
	0.12
	8.15
	0.55
	0.08
	ND

	March
	1.77
	0.09
	0.46
	2.42
	0.38
	ND

	April
	9.12
	1.24
	0.33
	0.90
	0.10
	ND

	May
	0.54
	0.13
	0.09
	0.13
	0.39
	ND

	June
	3.76
	0.69
	0.38
	0.94
	0.20
	ND

	July
	0.60
	0.25
	0.19
	0.55
	0.08
	ND

	August
	0.55
	0.34
	0.41
	0.52
	0.17
	ND

	September
	1.28
	0.68
	0.18
	1.79
	0.24
	ND

	October
	0.47
	0.13
	0.04
	0.14
	0.04
	ND

	November
	0.96
	0.28
	0.12
	0.04
	0.11
	ND

	December
	16.46
	1.31
	0.28
	0.33
	0.25
	0.01

	NSW EPA Monthly Limits
	200
	100
	600
	400
	1008
	6.00

	Half-life (days)
	3.0
	12.2
	3.3
	270.9
	244.4
	0.54


Notes for Tables 23a and 23b:

1. ND indicates that no statistically significant radioactivity was detected. 
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