1. Introduction

At the LBE, the second six months period was dedicated to the experiments needed for the modelling of the process within the framework of WP2. These experiments consisted in exciting the reactor by varying standard concentrations of sludge, carbon, nitrogen and oxygen. We decided to start by changing the C/X ratio. The rate of variation was changed referring to the EOLI meeting in Mexico. In the same time we have done some experiments to determine the oxygen transfer rate, the sludge activity and the absorption capacity of the sludge. 

Some changes of the SBR operating and phases time were necessary before starting the experiments in order to manage the experiments in better condition.

During the last three months, we met some problems affecting the biological nitrogen removal, which obliged us to stop the experiments. The nitrification did not work correctly and we could not proceed to C/N and C/O2 variations.

In this report, we explain first, how standards conditions were changed and why.  Then, in another section, the experiment results are presented. Finally, the problems encountered during experiments are reported in the last section.

2. Standard conditions and operating modes

The modifications applied to the reactor concern especially the phase’s time and the stirring equipment. The volumetric loading rate has also been increased before the experiments because we wanted to keep a high biomass concentration to later study the settleability.

a. Phases time: 

Initially, we had a total time cycle of 24 hours. Hence, we could not follow the substrate kinetics through 22 hours of reaction (the remaining 2 hours are for settling). So we decided to divide the reaction phases into 2 periods. In each one, half of total influent volume is added. The new operating conditions are shown in the following table.

Table (1): SBR Operating mode
	Time
	09:25
	09:30
	11:30
	20:25
	20:30
	22:30
	1d+07:30
	09:00

	Phase
	Fill
	Anoxic
	Aerobic
	Fill
	Anoxic
	Aerobic
	Settle
	Draw

	(V (L)
	+25 
	0
	0
	+25
	0
	0
	0
	-50


b. Mass loading rate:

 In order to study the sludge settleability in the next part of the project, it is necessary to work at high biomass concentration. Then, we decided to fix the biomass concentration between 10 and 14 g/l and to perform the experiments at these concentration. The volume loading rate was then increased from 0.7 g COD/ l/ D to 1.2 g COD/ l/ D and the mass loading rate was fixed between 0.9 and 1.2 g COD/ g TSS. The sludge is with once a week and the SRT is 35 days.  

c. Mixing:

 In aerobic phase the mixing is guaranteed by aeration. The air flow creates a circulation current that agitates the sludge. Of course, it is necessary to ensure good mixing condition during anoxic phases. At the beginning, this was realized using an internal recirculation pumps. However, it broke flocks and the settleability capacity rapidly degraded. Thus, we stopped to use a mechanical stirring system and began to use short aeration periods (30 seconds) every two minutes to maintain the sludge in suspension during anoxic periods. This is a widely used strategy when applied in industries. It is expected that this way, the COD and nitrogen removal are not disturbed too much. However, it is a point that should be carefully verified by simulation and taken into account in the modelling work.        

3. Experiments

The experiment plan was proposed in Mexico meeting. It consists to obtain data with respect to different Carbon/Nitrogen ratio, Oxygen/Carbon ratio and Carbon/Biomass ratio. It was recommended that at least three standard cycles are run between two variations. The sampling period of the reaction phase was fixed to 5 measurements per phase: 5 measurements in the anoxic phase and 5 others in the aerobic phase.

The input substrates concentration and the standard condition are given in the next table 

Table (2): Standard concentrations
	
	CODt (g/l)
	CODs (g/l)
	NTK (g/l)
	NO3

 (g/l)
	TSS

 (g/l)
	VSS

(g/l)

	Input
	4.8 – 5
	4 - 4.2
	0.250
	0
	0
	0

	Reactor

(Initial concentration)
	0.740
	0.600
	0.035
	0.060
	12-17
	10-14


a. Carbon/biomass variation: 

In these experiments the variation of COD/X ratio is done by increasing or decreasing the concentration of the input COD. The biomass concentration evolves during the week and the off line measurement of TSS take 24 hours, so we cannot know the instantaneous concentration to fix the COD/X ratio. We estimate the TSS concentration (cf  §3.e) and we calculate the concentration of the corresponding COD. 

The different COD/X variations are presented in table 3 :

Table (3) Variation of the Carbon/biomass ratio.
	CODt mg/l
	TSS g/l
	VSS g/l
	CODt/TSS
	CODt/VSS
	CODt/VSS Variation %
	theoretical  variation %

	4781,74
	14,78
	12,58
	0,32353
	0,38011
	0
	0

	3045,09
	12,63
	10,59
	0,24110
	0,28754
	-0,244
	-25

	2403,46
	15,79
	13,45
	0,15221
	0,17870
	-0,530
	-50

	6456,43
	17,33
	13,82
	0,37256
	0,46718
	0,229
	+25

	7009,22
	12,31
	10,83
	0,56939
	0,64720
	0,703
	+75


The results of the experiments are in the appendix 1.

b. Sludge Activity:

 This experiment allowed us to determine the Oxygen Uptake Rate (OUR) for each substrate (Carbon and Nitrogen) and for endogenous respiration. The experiment consists to take some sludge in small batches and aerate them until saturation. Then we add successively: nitrite, ammonium and COD every 20 minutes. The dissolved oxygen is measured on-line and it consumption gives the OUR. 

The test was done with a biomass concentration of MVS = 0.89 g/l. The protocol of the experiment is detailed in appendix 3. the results are plotted in figure 1.

The variation of oxygen is given by:
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Figure (1) :  Respirometric test with reference substrates 

Table (4): Oxygen Uptake Rate
	
	COD
	NH4
	NO2
	endogenous

	OUR/ TSS  (mg O2/d/g TSS)
	307.67
	12.69
	18.54
	32.65


c. Kla measurement: 

In order to determine the Kla we have done some experiments referring to the protocol recalled in the appendix 2. At the end of the reaction, when no substrates are available, the aeration is stopped until the total consumption of the dissolved oxygen by endogenous respiration is realized. The aeration is then started again. The DO is measured on-line and the Kla can be computed from these data 

It is to be noted that this parameter varies with temperature, pressure… and we have to calculate it from time to time.

The results obtained are given in the table 5.  

Table (5): Oxygen transfer measurements 

	Date
	29 07 2003
	18 08 2003
	22 08 2003
	30 08 2003

	Temp (° C)
	21
	24
	25
	24

	Kla (d-1)
	221.67
	369.71
	368.16
	301.74


d. absorption:

From the beginning of experiments, it was noticed that the initial measured CODs was lower than the theoretical one. The theoretical concentration is calculated just by the dilution (with a known factor) of the input CODs. For example, the CODs is between 300 to 200 mg/l where it should have been 550 mg/l. The difference is important. On the one hand, the first remark to be made is that this CODs cannot be biologically removed instantaneously and, on the other hand, obviously this phenomenon should be carefully included in the model. Referring to the DO evolution lead to the conclusion that this CODs could be adsorbed on solid particles to be slowly used during the reaction phases.

To check this hypothesis, it was decided to perform batch tests by taking some sludge outside the reactor and adding different concentrations of CODs. In four tanks, we put the same sludge volume at the same concentration. We add different concentrations of COD and measure its evolution after 2 , 10 and 30 minutes (Cf. results in table 6). Be aware that the medium does not contain any nitrate nor nitrite. As the sludge is not aerated the biological reactions are limited and the part of the CODs eliminated is due to “absorption”.

The results of these experiments are reported in the following table.

Table 6 :Absorption test

	
	CODs (mg/l)
	COD  eliminated %
	TSS
	CODintial/TSS

	
	Initial
	2 min
	10 min
	30 min
	2 min
	10 min
	30 min
	
	

	Batch 1
	400
	341,35
	278,9
	225,3
	85,34%
	69,73%
	56,33%
	8,54
	46,84

	Batch 2
	700
	582,47
	474,09
	388,25
	83,21%
	67,73%
	55,46%
	8,5
	82,35

	Batch 3
	1200
	987,44
	772,57
	514,26
	82,29%
	64,38%
	42,86%
	8,39
	143,03

	Batch 4
	2000
	1624,6
	1274,12
	1145,91
	81,23%
	63,71%
	57,30%
	8,54
	234,19


From these results, we remark that the percentage of the COD eliminated can be considered constant in all batches. Thus, for modelling purposes, a solution to take this phenomenon into account is to consider that the quantity of COD adsorbed is proportional to its initial concentration.

e. Biomass growth

The biomass growth cannot be followed during one cycle, because its variation is not significant compared to the measurement errors. However, it is possible to calculate its evolution trough one week in standard conditions. In figure 2 the biomass growth for one week is shown and the average is given by:
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Figure(2): Biomass growth. 

4. Problems (August-September)

a. observation

The influent treated in LBE is an industrial dairy wastewater. It comes from a near cheese dairy. In the last two weeks of August this cheese dairy was stopped for holydays. In this period and for 15 days we filled our reactor with diluted milk. At the beginning of September. we started to receive the dairy wastewater again. After three days of filling we observed that the purification rate was degraded. In the outlet, high concentrations of COD and NTK were measured. And  the TSS in the outlet was increasing every day. 

Table (7): decrease in the purification rate
	
	Date
	DCO (mg/l)
	NTK (mg/l)

	Before
	25-août
	47.56
	3.36

	
	26-août
	26.65
	2.25

	
	27-août
	21.40
	0.0

	After
	02-sept
	137.53
	133.84

	
	03-sept
	240.23
	153.92

	
	04-sept
	203.64
	148.96


b. Reactor checking: 

Quickly, we decided to stop the experiments and to check what could happen and why the reactions did not work correctly. First, we have verified the oxygen transfer rate, the composition of the influent and the sludge activity. The results are presented in table 8, 9 and 10.

Table (8): Kla checking
	Date
	30 08 2003
	03 09 2003

	Temp (° C)
	24
	22

	Kla (d-1)
	301.74
	354.01


  We can see that the Kla was not affected: the oxygen transfer was obviously correct.
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Figure (3): checking nitrification activity 

From figure 4, it is clear that the nitrification was highly affected. In fact simply no nitrification activity was detected. 

c. Resolution of the problem:

To recover the reactor, we decided withdraw to reduce the volumetric loading rate and stopped  temporarily the anoxic phase and the sludge draw. This condition allowed a better growth for autotrophic bacteria. This bacteria is responsible of nitrification and nitrogen removal.

d. Actual situation :

Actually, and after three weeks of recovering, the purification rate is better and the nitrification works again. In the next table we can see the outlet concentration of COD and NTK:

	
	COD (mg/l)
	NTK (mg/l)

	16-sept
	67,98
	6,16

	19-sept
	39,50
	3,92

	24-sept
	29,40
	3,45


Table (9) :  COD and NTK in the outlet

The test of activity shows that there is some nitrification but it is low. We need some time to recover standard condition activity. The test was done with TSS concentration of 2.9g/l. 

Table (10): respirometric test at September 19th  

	
	COD
	NH4
	NO2
	endogenous

	OUR/ TSS  (mg O2/d/g TSS)
	244.39
	10.03
	3.25
	29.65
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Figure (4) : test of the activity at September 19th
5. conclusion 

In this period of the project. the first series of the experiments concerning C/X variation were realized. In the same time and in order to reinforce these experiment, we added some experiments to determine the oxygen transfer rate (kla) and the respirometric activity of the sludge.   

The phenomenon of COD absorption, observed during the experiments, was characterised by a series of batch tests.  We deduced from these experiments, that the part of CODs absorbed is proportional to the initial concentration of COD. 

In the last two months, September and October, we met some problems of nitrification. This reaction was inhibited and the purification rate was degraded. 

In the actual situation, the nitrification works again, and we plan to perform these experiments in October and November.

Appendix1: Experiments results
1. Standard cycle:

	Date
	Measure
	Unite
	Value

	08/06/2003
	TSS
	g/l
	14,78

	08/06/2003
	VSS
	g/l
	12,58

	08/06/2003
	CODt_inf
	mg/l
	4781,74

	08/06/2003
	CODs_inf
	mg/l
	4192,57

	08/06/2003
	TKN_inf
	mg/l
	285,62


Initial concentration 
	time
	CODs
	NTK
	N-NH4
	NO2
	NO3

	08/06/2003
	09:30
	400,78
	38,64
	5,6
	0,00
	0,00

	08/06/2003
	09:45
	235,81
	
	
	0,00
	0,00

	08/06/2003
	10:00
	226,49
	
	16,8
	0,00
	0,00

	08/06/2003
	10:30
	203,18
	31,36
	24,64
	0,00
	0,00

	08/06/2003
	11:30
	205,98
	30,24
	23,52
	0,00
	0,00

	08/06/2003
	12:30
	88,54
	25,76
	15,12
	0,00
	0,00

	08/06/2003
	13:30
	38,21
	17,92
	2,8
	0,00
	0,00

	08/06/2003
	14:30
	41,01
	15,68
	0
	6,97
	15,41

	08/06/2003
	15:30
	35,42
	7,28
	0
	12,92
	51,85

	08/06/2003
	16:30
	41,94
	5,6
	0
	13,31
	54,55

	08/06/2003
	17:30
	34,49
	
	
	0,00
	65,26


Evolution of the substrates concentrations

2. C/X= -25

	date
	measure
	unite
	value

	26/06/2003
	TSS
	g/l
	12,63

	26/06/2003
	VSS
	g/l
	10,59

	26/06/2003
	CODt_inf
	mg/l
	3045,09

	26/06/2003
	CODs_inf
	mg/l
	3026,09

	26/06/2003
	TKN_inf
	mg/l
	252


Initial concentration

	time
	CODs
	NTK
	N-NH4
	NO2
	NO3

	26/06/2003
	09:30
	242,85
	31,92
	12,32
	0,00
	120,03

	26/06/2003
	09:45
	116,68
	25,20
	13,44
	0,00
	91,77

	26/06/2003
	10:00
	144,19
	#N/A
	13,44
	0,00
	0,00

	26/06/2003
	10:30
	131,86
	24,08
	22,96
	0,00
	0,00

	26/06/2003
	11:30
	118,58
	24,08
	24,64
	0,00
	0,00

	26/06/2003
	12:30
	15,18
	18,48
	10,08
	0,00
	0,00

	26/06/2003
	13:30
	23,72
	12,32
	2,8
	0,00
	0,00

	26/06/2003
	14:30
	18,02
	6,72
	0
	0,00
	0,00

	26/06/2003
	15:30
	24,66
	5,04
	0
	8,06
	12,53

	26/06/2003
	16:30
	18,97
	3,92
	0
	12,57
	38,80

	26/06/2003
	17:30
	18,02
	2,8
	0
	0,00
	54,34


Evolution of the substrates concentrations

3. C /X = -50

	date
	measure
	unite
	

	05/08/2003
	TSS
	g/l
	15,79

	05/08/2003
	VSS
	g/l
	13,45

	05/08/2003
	CODt_inf
	mg/l
	2403,46

	05/08/2003
	CODs_inf
	mg/l
	1980,84

	05/08/2003
	TKN_inf
	mg/l
	173,6


Initial concentration
	date
	time
	DCOs
	NTK
	NH4
	NO2
	NO3

	05/08/2003
	09:30
	61,61
	11,76
	0
	0,00
	72,48

	05/08/2003
	09:45
	23,91
	10,64
	7,20
	0,00
	0,00

	05/08/2003
	10:00
	24,23
	10,08
	10,08
	0,00
	0,00

	05/08/2003
	10:30
	27,06
	7,84
	11,52
	0,00
	0,00

	05/08/2003
	11:30
	28,30
	5,60
	9,36
	0,00
	0,00

	05/08/2003
	12:30
	14,96
	3,45
	5,76
	0,00
	2,89

	05/08/2003
	13:30
	16,02
	0,00
	0,00
	3,04
	25,36

	05/08/2003
	14:30
	17,94
	0,00
	0,00
	0,00
	35,68

	05/08/2003
	15:30
	14,56
	0,00
	0,00
	0,00
	38,11

	05/08/2003
	16:30
	15,64
	0,00
	0,00
	0,00
	41,90

	05/08/2003
	17:30
	14,78
	0,00
	0,00
	0,00
	42,65


Evolution of the substrates concentrations
4. C/X= +25

	date
	measure
	unite
	

	06/08/2003
	TSS
	g/l
	17,33

	06/08/2003
	VSS
	g/l
	13,82

	06/08/2003
	CODt_inf
	mg/l
	6456,43

	06/08/2003
	CODs_inf
	mg/l
	5832,36

	06/08/2003
	TKN_inf
	mg/l
	280,84


Initial concentration
	date
	time
	DCOs
	NTK
	NH4
	NO2
	NO3

	06/08/2003
	09:30
	200,00
	38,08
	13,68
	0,00
	0,00

	06/08/2003
	09:45
	186,36
	#N/A
	20,88
	0,00
	0,00

	06/08/2003
	10:00
	175,45
	#N/A
	27,36
	0,00
	0,00

	06/08/2003
	10:30
	190,91
	40,32
	32,40
	0,00
	0,00

	06/08/2003
	11:30
	138,18
	37,52
	24,12
	0,00
	0,00

	06/08/2003
	12:30
	11,78
	29,12
	24,48
	0,00
	0,00

	06/08/2003
	13:30
	19,04
	19,04
	23,76
	0,00
	0,00

	06/08/2003
	14:30
	29,92
	19,60
	18,00
	0,00
	2,75

	06/08/2003
	15:30
	28,10
	14,45
	13,68
	4,70
	25,41

	06/08/2003
	16:30
	24,54
	7,36
	1,44
	6,10
	48,76

	06/08/2003
	17:30
	#N/A
	#N/A
	0,00
	7,75
	68,73

	06/08/2003
	18:30
	#N/A
	#N/A
	0,00
	0,00
	82,44


Evolution of the substrates concentrations
5. C /X = +75

	date
	measure
	unite
	value

	10/07/2003
	TSS
	mg/l
	12,31

	10/07/2003
	VSS
	mg/l
	10,83

	10/07/2003
	CODt_inf
	mg/l
	7009,22

	10/07/2003
	CODs_inf
	mg/l
	5995,38

	10/07/2003
	TKN_inf
	mg/l
	257,6


Initial concentration
	
	time
	CODs
	NTK
	N-NH4
	NO2
	NNO3

	10/07/2003
	09:30
	504,97
	36,4
	3,92
	7,77
	5,60

	10/07/2003
	09:45
	427,71
	#N/A
	#N/A
	0,00
	0,00

	10/07/2003
	10:00
	333,50
	33,6
	12,88
	0,00
	0,00

	10/07/2003
	10:30
	335,39
	36,4
	20,16
	0,00
	0,00

	10/07/2003
	11:30
	330,00
	24,64
	24,64
	0,00
	0,00

	10/07/2003
	12:30
	131,89
	20,16
	22,96
	0,00
	0,00

	10/07/2003
	13:30
	49,93
	21,56
	17,92
	0,00
	0,00

	10/07/2003
	14:30
	47,11
	13,44
	#N/A
	7,91
	10,28

	10/07/2003
	15:30
	#N/A
	#N/A
	#N/A
	#N/A
	#N/A

	10/07/2003
	16:30
	14,13
	8,96
	#N/A
	8,34
	58,33

	10/07/2003
	17:30
	#N/A
	2,8
	#N/A
	7,95
	60,25


Evolution of the substrates concentrations
Appendix 2:  Determination of the oxygen transfer coefficient kla

1  In clean water:

Procedure:

The reactor is filled with clean water and aerated continuously.

At steady state when dissolved oxygen is saturated, add 126g of Sodium sulphite Na(SO2)3 for each 16g of dissolved oxygen and  add 2 mg of Cobalt (Co2+) as catalyser for each 1.5 g of Sodium sulphite to deoxygenate the water :SO232- +0.5 O2 ( SO42-
When all the sulphite is oxidized, the dissolved oxygen (DO) starts increasing. Collect DO data and plot its evolution. 
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The evolution is given by:
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Where Cs is the oxygen saturation in water.

After integration one can write: 
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This equation represents a straight line where its slope egales the oxygen transfer coefficient (Kla) 

[image: image21.emf]0

2

4

6

8

10

12

0 10 20 30 40 50 60

Time (min)

DO (mg/l)


[image: image22.emf]y = -10,2x + 2,2192

-7

-6

-5

-4

-3

-2

-1

0

1

2

3

0 0,2 0,4 0,6 0,8 1

Time (h)

ln(Cs-C)


For this example kla =10.2 h-1

The reliability of the obtaned results depends on a good estimation of the oxygen saturation Cs. We can refer to table 1 to determine this constant.

To determine the slope of the curve, it is recommended to use concentrations between 10 and 70% of Cs

2 In activated sludge

Procedure: 

The reactor works in standard conditions. 

At the end of the aerobic phase, when the dissolved oxygen is at steady state (endogenous respiration), stop the aeration and maintain agitation to avoid the settling.

At this step, the concentration of the DO decrease. When it is under1mg/l, restart again the aeration. The dissolved oxygen starts increasing again.

Collect DO data and plot its evolution. 
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In this case the DO evolution is given by
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At steady state we have 
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This equation is equivalent to (1). We can determine Kla by using the same procedure as in clean water.
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Remark: we can calculate the endogenous respiration (r) when aeration is stopped. In this case we have 
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 thus r is the absolute value of the slope of 
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when aeration is stopped.  

	Temperature

(C°)
	Whipple et Whipple

(1911)
	Mortimer

(1974

	0
	14.6
	14.64

	2
	13 .8
	13 .82

	4
	13.1
	13.09

	6
	12.5
	12.42

	8
	11.9
	11.81

	10
	11.3
	11.26

	12
	10.8
	10.77

	14
	10.4
	10.30

	16
	10.0
	9.86

	18
	9.5
	9.46

	20
	9.2
	9.08

	22
	8.8
	8.73

	24
	8.5
	8.41

	26
	8.2
	8.11

	28
	7.9
	7.82


Table 1 Oxygen solubility in water

Référence:

Les performances des systèmes d’aération des stations d’épuration : Méthode de mesure et résultats. Ministère de l’agriculture, Centre de recherche du Génie rural des eaux et des forets. 1980.  

Appendix 3: Respirometric test

I Calculation of biomass activity on reference substrates

1. Sample 1 litre of sludge at the end of the react phase;

2. Aerate the sludge overnight (to reach endogenous respiration);

3. Put 500 ml of sludge in a vessel with DO and temperature probe and activate mixing. 

4. Try to minimise the contact surface between the liquid and the gas phase to minimise oxygen transfer. 

5. Collect DO data (every 10-30 s) for 10-20 min. 

6. Fit data to determine OUR1 (mgO2/gMLVSS/h).

7. Add nitrite (10 mg N/l), 

8. collect DO data for further 10-20 min. 

9. Fit data to determine OUR2

10. Add ammonium (15 mgN/l), collect DO data for further 10-20 min. 

11. Fit data to determine OUR3

12. Add sodium acetate (200 mgCOD/l), 

13. collect DO data for further 10-20 min. 

14. Fit data to determine OUR4.

Remark:

Always avoid the DO to drop below 2 mg/l, if the DO decreases too much reaerate the sludge and start again data collection.

Calculate:

OUR endogenous = OUR1

OUR nitrite oxidisers = OUR2 – OUR1

OUR ammonium oxidisers = OUR3 – OUR2 – OUR1

OUR COD = OUR4 - OUR3 – OUR2 – OUR1

Reference: POLIMI protocol 
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ACT

		Location				:		INRA		LBE		Narbonne

		Instrumentnr.				:		...9506527		2...SKIPPER

		Samplemode				:		Fixed		time

		Samplerate				:		00/00:00:20		0

		Start				:		5/19/92		12:32:08

		Stop				:		5/19/92		16:11:08

		Channel				:		2

		Identification				:		OXYGENE

		Reference				:		0.00		MG/L		Range		:		20.00		MG/L

		Upper				alarm		:		MG/L		Lower		alarm		:		MG/L

						Date		/		Time		Channel		2

		5/19/92				12:32:08		8.18

		5/19/92				12:32:28		8.22

		5/19/92				12:32:48		8.19

		5/19/92				12:33:08		8.32

		5/19/92				12:33:28		8.31

		5/19/92				12:33:48		8.3

		5/19/92				12:34:08		8.29

		5/19/92				12:34:28		8.33

		5/19/92				12:34:48		8.29

		5/19/92				12:35:08		8.28

		5/19/92				12:35:28		8.22

		5/19/92				12:35:48		8.14

		5/19/92				12:36:08		8.14

		5/19/92				12:36:28		8.03

		5/19/92				12:36:48		8.02

		5/19/92				12:37:08		8.04

		5/19/92				12:37:28		7.97

		5/19/92				12:37:48		7.99

		5/19/92				12:38:08		8.05

		5/19/92				12:38:28		7.92

		5/19/92				12:38:48		7.99

		5/19/92				12:39:08		7.99

		5/19/92				12:39:28		7.95

		5/19/92				12:39:48		7.99

		5/19/92				12:40:08		8.03

		5/19/92				12:40:28		8

		5/19/92				12:40:48		8

		5/19/92				12:41:08		7.97

		5/19/92				12:41:28		7.92

		5/19/92				12:41:48		7.95

		5/19/92				12:42:08		7.86

		5/19/92				12:42:28		7.95

		5/19/92				12:42:48		7.93

		5/19/92				12:43:08		7.93

		5/19/92				12:43:28		7.92

		5/19/92				12:43:48		7.83

		5/19/92				12:44:08		7.91

		5/19/92				12:44:28		7.96

		5/19/92				12:44:48		7.91

		5/19/92				12:45:08		7.83

		5/19/92				12:45:28		7.92

		5/19/92				12:45:48		7.84

		5/19/92				12:46:08		7.93

		5/19/92				12:46:28		7.81

		5/19/92				12:46:48		7.8

		5/19/92				12:47:08		7.86

		5/19/92				12:47:28		7.76

		5/19/92				12:47:48		7.78

		5/19/92				12:48:08		7.74

		5/19/92				12:48:28		7.75

		5/19/92				12:48:48		7.77

		5/19/92				12:49:08		7.72

		5/19/92				12:49:28		7.66

		5/19/92				12:49:48		7.65

		5/19/92				12:50:08		7.54

		5/19/92				12:50:28		7.62

		5/19/92				12:50:48		7.52

		5/19/92				12:51:08		7.53

		5/19/92				12:51:28		7.51

		5/19/92				12:51:48		7.52

		5/19/92				12:52:08		7.53

		5/19/92				12:52:28		7.59

		5/19/92				12:52:48		7.6

		5/19/92				12:53:08		7.54

		5/19/92				12:53:28		7.58

		5/19/92				12:53:48		7.5

		5/19/92				12:54:08		7.53

		5/19/92				12:54:28		7.52

		5/19/92				12:54:48		7.45

		5/19/92				12:55:08		7.48

		5/19/92				12:55:28		7.52

		5/19/92				12:55:48		7.55

		5/19/92				12:56:08		7.35

		5/19/92				12:56:28		7.34

		5/19/92				12:56:48		7.5

		5/19/92				12:57:08		7.44

		5/19/92				12:57:28		7.42

		5/19/92				12:57:48		7.45

		5/19/92				12:58:08		7.56

		5/19/92				12:58:28		7.62

		5/19/92				12:58:48		7.53

		5/19/92				12:59:08		7.37

		5/19/92				12:59:28		7.43

		5/19/92				12:59:48		7.37

		5/19/92				13:00:08		7.33

		5/19/92				13:00:28		7.36

		5/19/92				13:00:48		7.35

		5/19/92				13:01:08		7.2

		5/19/92				13:01:28		7.39

		5/19/92				13:01:48		7.4

		5/19/92				13:02:08		7.19

		5/19/92				13:02:28		7.14

		5/19/92				13:02:48		7.31

		5/19/92				13:03:08		6.95

		5/19/92				13:03:28		6.9

		5/19/92				13:03:48		6.92

		5/19/92				13:04:08		6.86

		5/19/92				13:04:28		6.7

		5/19/92				13:04:48		6.73

		5/19/92				13:05:08		6.72

		5/19/92				13:05:28		6.73

		5/19/92				13:05:48		6.64

		5/19/92				13:06:08		6.51

		5/19/92				13:06:28		6.42

		5/19/92				13:06:48		6.53

		5/19/92				13:07:08		6.51

		5/19/92				13:07:28		6.35

		5/19/92				13:07:48		6.25

		5/19/92				13:08:08		6.28

		5/19/92				13:08:28		6.2

		5/19/92				13:08:48		6.06

		5/19/92				13:09:08		6.03

		5/19/92				13:09:28		5.95

		5/19/92				13:09:48		6.06

		5/19/92				13:10:08		5.95

		5/19/92				13:10:28		5.89

		5/19/92				13:10:48		5.8

		5/19/92				13:11:08		5.75

		5/19/92				13:11:28		5.7

		5/19/92				13:11:48		5.58

		5/19/92				13:12:08		5.56

		5/19/92				13:12:28		5.65

		5/19/92				13:12:48		5.5

		5/19/92				13:13:08		5.46

		5/19/92				13:13:28		5.48

		5/19/92				13:13:48		5.46

		5/19/92				13:14:08		5.43

		5/19/92				13:14:28		5.35

		5/19/92				13:14:48		5.34

		5/19/92				13:15:08		5.38

		5/19/92				13:15:28		5.44

		5/19/92				13:15:48		5.4

		5/19/92				13:16:08		5.35

		5/19/92				13:16:28		5.24

		5/19/92				13:16:48		5.08

		5/19/92				13:17:08		4.97

		5/19/92				13:17:28		4.9

		5/19/92				13:17:48		4.91

		5/19/92				13:18:08		4.88

		5/19/92				13:18:28		4.9

		5/19/92				13:18:48		4.74

		5/19/92				13:19:08		4.75

		5/19/92				13:19:28		4.7

		5/19/92				13:19:48		4.69

		5/19/92				13:20:08		4.58

		5/19/92				13:20:28		4.57

		5/19/92				13:20:48		4.64

		5/19/92				13:21:08		4.58

		5/19/92				13:21:28		4.68

		5/19/92				13:21:48		4.66

		5/19/92				13:22:08		4.6

		5/19/92				13:22:28		4.56

		5/19/92				13:22:48		4.37

		5/19/92				13:23:08		4.28

		5/19/92				13:23:28		4.24

		5/19/92				13:23:48		4.28

		5/19/92				13:24:08		4.33

		5/19/92				13:24:28		4.31

		5/19/92				13:24:48		4.37

		5/19/92				13:25:08		4.33

		5/19/92				13:25:28		4.31

		5/19/92				13:25:48		4.34

		5/19/92				13:26:08		4.25

		5/19/92				13:26:28		4.3

		5/19/92				13:26:48		4.21

		5/19/92				13:27:08		3.96

		5/19/92				13:27:28		3.84

		5/19/92				13:27:48		3.71

		5/19/92				13:28:08		3.64

		5/19/92				13:28:28		3.53

		5/19/92				13:28:48		3.52

		5/19/92				13:29:08		3.56

		5/19/92				13:29:28		3.65

		5/19/92				13:29:48		3.55

		5/19/92				13:30:08		3.46

		5/19/92				13:30:28		3.46

		5/19/92				13:30:48		3.39

		5/19/92				13:31:08		3.46

		5/19/92				13:31:28		3.42

		5/19/92				13:31:48		3.35

		5/19/92				13:32:08		3.35

		5/19/92				13:32:28		3.33

		5/19/92				13:32:48		3.33

		5/19/92				13:33:08		3.31

		5/19/92				13:33:28		3.31

		5/19/92				13:33:48		3.19

		5/19/92				13:34:08		3.16

		5/19/92				13:34:28		3.12

		5/19/92				13:34:48		3.07

		5/19/92				13:35:08		3.05

		5/19/92				13:35:28		2.92

		5/19/92				13:35:48		2.92

		5/19/92				13:36:08		2.94

		5/19/92				13:36:28		3.09

		5/19/92				13:36:48		3.14

		5/19/92				13:37:08		3.12

		5/19/92				13:37:28		3.11

		5/19/92				13:37:48		3.05

		5/19/92				13:38:08		3.11

		5/19/92				13:38:28		3.03

		5/19/92				13:38:48		3.02

		5/19/92				13:39:08		3.08

		5/19/92				13:39:28		3.07

		5/19/92				13:39:48		3.06

		5/19/92				13:40:08		3.01

		5/19/92				13:40:28		2.91

		5/19/92				13:40:48		2.89

		5/19/92				13:41:08		2.84

		5/19/92				13:41:28		2.76

		5/19/92				13:41:48		2.73

		5/19/92				13:42:08		2.65

		5/19/92				13:42:28		2.61

		5/19/92				13:42:48		2.56

		5/19/92				13:43:08		2.57

		5/19/92				13:43:28		2.6

		5/19/92				13:43:48		2.62

		5/19/92				13:44:08		2.6

		5/19/92				13:44:28		2.53

		5/19/92				13:44:48		2.53

		5/19/92				13:45:08		2.53

		5/19/92				13:45:28		2.48

		5/19/92				13:45:48		2.47

		5/19/92				13:46:08		2.42

		5/19/92				13:46:28		2.41

		5/19/92				13:46:48		2.41

		5/19/92				13:47:08		2.48

		5/19/92				13:47:28		2.5

		5/19/92				13:47:48		2.5

		5/19/92				13:48:08		2.42

		5/19/92				13:48:28		2.42

		5/19/92				13:48:48		2.5

		5/19/92				13:49:08		2.55

		5/19/92				13:49:28		2.59

		5/19/92				13:49:48		2.47

		5/19/92				13:50:08		2.44

		5/19/92				13:50:28		2.42

		5/19/92				13:50:48		2.37

		5/19/92				13:51:08		2.3

		5/19/92				13:51:28		2.26

		5/19/92				13:51:48		2.23

		5/19/92				13:52:08		2.21

		5/19/92				13:52:28		2.17

		5/19/92				13:52:48		2.14

		5/19/92				13:53:08		2.16

		5/19/92				13:53:28		2.09

		5/19/92				13:53:48		1.97

		5/19/92				13:54:08		1.91

		5/19/92				13:54:28		1.87

		5/19/92				13:54:48		1.86

		5/19/92				13:55:08		1.83

		5/19/92				13:55:28		1.87

		5/19/92				13:55:48		1.86

		5/19/92				13:56:08		1.84

		5/19/92				13:56:28		1.85

		5/19/92				13:56:48		1.92

		5/19/92				13:57:08		1.92

		5/19/92				13:57:28		1.94

		5/19/92				13:57:48		1.88

		5/19/92				13:58:08		1.86

		5/19/92				13:58:28		1.84

		5/19/92				13:58:48		1.81

		5/19/92				13:59:08		1.78

		5/19/92				13:59:28		1.75

		5/19/92				13:59:48		1.73

		5/19/92				14:00:08		1.68

		5/19/92				14:00:28		1.64

		5/19/92				14:00:48		1.6

		5/19/92				14:01:08		1.58

		5/19/92				14:01:28		1.54

		5/19/92				14:01:48		1.56

		5/19/92				14:02:08		1.59

		5/19/92				14:02:28		1.59

		5/19/92				14:02:48		1.56

		5/19/92				14:03:08		1.56

		5/19/92				14:03:28		1.59

		5/19/92				14:03:48		1.58

		5/19/92				14:04:08		1.6

		5/19/92				14:04:28		1.59

		5/19/92				14:04:48		1.53

		5/19/92				14:05:08		1.45

		5/19/92				14:05:28		1.45

		5/19/92				14:05:48		1.46

		5/19/92				14:06:08		1.41

		5/19/92				14:06:28		1.36

		5/19/92				14:06:48		1.35

		5/19/92				14:07:08		1.35

		5/19/92				14:07:28		1.34

		5/19/92				14:07:48		1.35

		5/19/92				14:08:08		1.38

		5/19/92				14:08:28		1.36

		5/19/92				14:08:48		1.36

		5/19/92				14:09:08		1.32

		5/19/92				14:09:28		1.33

		5/19/92				14:09:48		1.31

		5/19/92				14:10:08		1.31

		5/19/92				14:10:28		1.29

		5/19/92				14:10:48		1.31

		5/19/92				14:11:08		1.31

		5/19/92				14:11:28		1.28

		5/19/92				14:11:48		1.28

		5/19/92				14:12:08		1.25

		5/19/92				14:12:28		1.21

		5/19/92				14:12:48		1.21

		5/19/92				14:13:08		1.18

		5/19/92				14:13:28		1.17

		5/19/92				14:13:48		1.18

		5/19/92				14:14:08		1.12

		5/19/92				14:14:28		1.11

		5/19/92				14:14:48		1.08

		5/19/92				14:15:08		1.06

		5/19/92				14:15:28		1.05

		5/19/92				14:15:48		1.02

		5/19/92				14:16:08		1.02

		5/19/92				14:16:28		0.98

		5/19/92				14:16:48		0.99

		5/19/92				14:17:08		1.01

		5/19/92				14:17:28		1.01

		5/19/92				14:17:48		1.02

		5/19/92				14:18:08		0.98

		5/19/92				14:18:28		0.93

		5/19/92				14:18:48		0.93

		5/19/92				14:19:08		0.96

		5/19/92				14:19:28		0.9

		5/19/92				14:19:48		0.85

		5/19/92				14:20:08		0.82

		5/19/92				14:20:28		0.81

		5/19/92				14:20:48		0.79

		5/19/92				14:21:08		0.79

		5/19/92				14:21:28		0.79

		5/19/92				14:21:48		0.76

		5/19/92				14:22:08		0.73

		5/19/92				14:22:28		0.71

		5/19/92				14:22:48		0.67

		5/19/92				14:23:08		0.67

		5/19/92				14:23:28		0.68

		5/19/92				14:23:48		0.67

		5/19/92				14:24:08		0.65

		5/19/92				14:24:28		0.62

		5/19/92				14:24:48		0.56

		5/19/92				14:25:08		0.52

		5/19/92				14:25:28		0.51

		5/19/92				14:25:48		0.49

		5/19/92				14:26:08		0.46

		5/19/92				14:26:28		4.91

		5/19/92				14:26:48		8.57

		5/19/92				14:27:08		8.75

		5/19/92				14:27:28		8.8

		5/19/92				14:27:48		8.83

		5/19/92				14:28:08		8.86

		5/19/92				14:28:28		8.85

		5/19/92				14:28:48		8.86

		5/19/92				14:29:08		8.87

		5/19/92				14:29:28		8.86

		5/19/92				14:29:48		8.88

		5/19/92		0:00:00		14:30:08		8.88

		5/19/92		0:00:20		14:30:28		8.89

		5/19/92		0:00:40		14:30:48		8.88

		5/19/92		0:01:00		14:31:08		8.91

		5/19/92		0:01:20		14:31:28		8.91

		5/19/92		0:01:40		14:31:48		8.91

		5/19/92		0:02:00		14:32:08		8.93

		5/19/92		0:02:20		14:32:28		8.93

		5/19/92		0:02:40		14:32:48		8.94

		5/19/92		0:03:00		14:33:08		8.94

		5/19/92		0:03:20		14:33:28		8.94

		5/19/92		0:03:40		14:33:48		8.93

		5/19/92		0:04:00		14:34:08		8.94

		5/19/92		0:04:20		14:34:28		8.94

		5/19/92		0:04:40		14:34:48		8.93

		5/19/92		0:05:00		14:35:08		8.96

		5/19/92		0:05:20		14:35:28		8.96

		5/19/92		0:05:40		14:35:48		8.96

		5/19/92		0:06:00		14:36:08		8.95

		5/19/92		0:06:20		14:36:28		8.97

		5/19/92		0:06:40		14:36:48		8.98

		5/19/92		0:07:00		14:37:08		8.95

		5/19/92		0:07:20		14:37:28		8.97

		5/19/92		0:07:40		14:37:48		8.99

		5/19/92		0:08:00		14:38:08		8.99

		5/19/92		0:08:20		14:38:28		8.99

		5/19/92		0:08:40		14:38:48		8.99

		5/19/92		0:09:00		14:39:08		8.99

		5/19/92		0:09:20		14:39:28		8.99

		5/19/92		0:09:40		14:39:48		8.99

		5/19/92		0:10:00		14:40:08		9

		5/19/92		0:10:20		14:40:28		9

		5/19/92		0:10:40		14:40:48		9

		5/19/92		0:11:00		14:41:08		9.02

		5/19/92		0:11:20		14:41:28		9.02

		5/19/92		0:11:40		14:41:48		9.03

		5/19/92		0:12:00		14:42:08		9.02

		5/19/92		0:12:20		14:42:28		9

		5/19/92		0:12:40		14:42:48		9.01

		5/19/92		0:13:00		14:43:08		9.01

		5/19/92		0:13:20		14:43:28		9.04

		5/19/92		0:13:40		14:43:48		9.03

		5/19/92		0:14:00		14:44:08		9.03

		5/19/92		0:14:20		14:44:28		9

		5/19/92		0:14:40		14:44:48		9.04

		5/19/92		0:15:00		14:45:08		9.04

		5/19/92		0:15:20		14:45:28		9.04

		5/19/92		0:15:40		14:45:48		9.05

		5/19/92		0:16:00		14:46:08		9.04

		5/19/92		0:16:20		14:46:28		9.01

		5/19/92		0:16:40		14:46:48		9.01

		5/19/92		0:17:00		14:47:08		9.02

		5/19/92		0:17:20		14:47:28		9.01

		5/19/92		0:17:40		14:47:48		9

		5/19/92		0:18:00		14:48:08		9.01

		5/19/92		0:18:20		14:48:28		9.01

		5/19/92		0:18:40		14:48:48		9.01

		5/19/92		0:19:00		14:49:08		9.01

		5/19/92		0:19:20		14:49:28		9

		5/19/92		0:19:40		14:49:48		9.02

		5/19/92		0:20:00		14:50:08		9

		5/19/92		0:20:20		14:50:28		9

		5/19/92		0:20:40		14:50:48		8.99

		5/19/92		0:21:00		14:51:08		8.99

		5/19/92		0:21:20		14:51:28		9.01

		5/19/92		0:21:40		14:51:48		8.99

		5/19/92		0:22:00		14:52:08		8.8

		5/19/92		0:22:20		14:52:28		8.8

		5/19/92		0:22:40		14:52:48		8.79

		5/19/92		0:23:00		14:53:08		8.85

		5/19/92		0:23:20		14:53:28		8.79

		5/19/92		0:23:40		14:53:48		8.79

		5/19/92		0:24:00		14:54:08		8.78

		5/19/92		0:24:20		14:54:28		8.75

		5/19/92		0:24:40		14:54:48		8.8

		5/19/92		0:25:00		14:55:08		8.76

		5/19/92		0:25:20		14:55:28		8.77

		5/19/92		0:25:40		14:55:48		8.75

		5/19/92		0:26:00		14:56:08		8.74

		5/19/92		0:26:20		14:56:28		8.73

		5/19/92		0:26:40		14:56:48		8.75

		5/19/92		0:27:00		14:57:08		8.72

		5/19/92		0:27:20		14:57:28		8.71

		5/19/92		0:27:40		14:57:48		8.7

		5/19/92		0:28:00		14:58:08		8.71

		5/19/92		0:28:20		14:58:28		8.69

		5/19/92		0:28:40		14:58:48		8.7

		5/19/92		0:29:00		14:59:08		8.72

		5/19/92		0:29:20		14:59:28		8.66

		5/19/92		0:29:40		14:59:48		8.69

		5/19/92		0:30:00		15:00:08		8.66

		5/19/92		0:30:20		15:00:28		8.66

		5/19/92		0:30:40		15:00:48		8.64

		5/19/92		0:31:00		15:01:08		8.66

		5/19/92		0:31:20		15:01:28		8.67

		5/19/92		0:31:40		15:01:48		8.63

		5/19/92		0:32:00		15:02:08		8.59

		5/19/92		0:32:20		15:02:28		8.6

		5/19/92		0:32:40		15:02:48		8.66

		5/19/92		0:33:00		15:03:08		8.57

		5/19/92		0:33:20		15:03:28		8.6

		5/19/92		0:33:40		15:03:48		8.57

		5/19/92		0:34:00		15:04:08		8.54

		5/19/92		0:34:20		15:04:28		8.56

		5/19/92		0:34:40		15:04:48		8.55

		5/19/92		0:35:00		15:05:08		8.55

		5/19/92		0:35:20		15:05:28		8.55

		5/19/92		0:35:40		15:05:48		8.57

		5/19/92		0:36:00		15:06:08		8.53

		5/19/92		0:36:20		15:06:28		8.53

		5/19/92		0:36:40		15:06:48		8.56

		5/19/92		0:37:00		15:07:08		8.5

		5/19/92		0:37:20		15:07:28		8.53

		5/19/92		0:37:40		15:07:48		8.5

		5/19/92		0:38:00		15:08:08		8.48

		5/19/92		0:38:20		15:08:28		8.5

		5/19/92		0:38:40		15:08:48		8.5

		5/19/92		0:39:00		15:09:08		8.48

		5/19/92		0:39:20		15:09:28		8.48

		5/19/92		0:39:40		15:09:48		8.48

		5/19/92		0:40:00		15:10:08		8.44

		5/19/92		0:40:20		15:10:28		8.47

		5/19/92		0:40:40		15:10:48		8.45

		5/19/92		0:41:00		15:11:08		8.44

		5/19/92		0:41:20		15:11:28		8.43

		5/19/92		0:41:40		15:11:48		8.41

		5/19/92		0:42:00		15:12:08		8.41

		5/19/92		0:42:20		15:12:28		8.37

		5/19/92		0:42:40		15:12:48		8.42

		5/19/92		0:43:00		15:13:08		8.4

		5/19/92		0:43:20		15:13:28		8.36

		5/19/92		0:43:40		15:13:48		8.4

		5/19/92		0:44:00		15:14:08		8.36

		5/19/92		0:44:20		15:14:28		8.35

		5/19/92		0:44:40		15:14:48		8.35

		5/19/92		0:45:00		15:15:08		8.31

		5/19/92		0:45:20		15:15:28		8.29

		5/19/92		0:45:40		15:15:48		8.3

		5/19/92		0:46:00		15:16:08		8.29

		5/19/92		0:46:20		15:16:28		8.28

		5/19/92		0:46:40		15:16:48		8.28

		5/19/92		0:47:00		15:17:08		8.25

		5/19/92		0:47:20		15:17:28		8.25

		5/19/92		0:47:40		15:17:48		8.22

		5/19/92		0:48:00		15:18:08		8.25

		5/19/92		0:48:20		15:18:28		8.22

		5/19/92		0:48:40		15:18:48		8.23

		5/19/92		0:49:00		15:19:08		8.18

		5/19/92		0:49:20		15:19:28		8.19

		5/19/92		0:49:40		15:19:48		8.18

		5/19/92		0:50:00		15:20:08		8.15

		5/19/92		0:50:20		15:20:28		8.18

		5/19/92		0:50:40		15:20:48		8.13

		5/19/92		0:51:00		15:21:08		8.08

		5/19/92		0:51:20		15:21:28		8.05

		5/19/92		0:51:40		15:21:48		8.12

		5/19/92		0:52:00		15:22:08		8.06

		5/19/92		0:52:20		15:22:28		8.05

		5/19/92		0:52:40		15:22:48		8.05

		5/19/92		0:53:00		15:23:08		8.05

		5/19/92		0:53:20		15:23:28		8.02

		5/19/92		0:53:40		15:23:48		7.99

		5/19/92		0:54:00		15:24:08		7.99

		5/19/92		0:54:20		15:24:28		8

		5/19/92		0:54:40		15:24:48		8

		5/19/92		0:55:00		15:25:08		7.99

		5/19/92		0:55:20		15:25:28		7.96

		5/19/92		0:55:40		15:25:48		7.95

		5/19/92		0:56:00		15:26:08		7.97

		5/19/92		0:56:20		15:26:28		7.96

		5/19/92		0:56:40		15:26:48		7.92

		5/19/92		0:57:00		15:27:08		7.92

		5/19/92		0:57:20		15:27:28		7.94

		5/19/92		0:57:40		15:27:48		7.89

		5/19/92		0:58:00		15:28:08		7.9

		5/19/92		0:58:20		15:28:28		7.89

		5/19/92		0:58:40		15:28:48		7.86

		5/19/92		0:59:00		15:29:08		7.84

		5/19/92		0:59:20		15:29:28		7.84

		5/19/92		0:59:40		15:29:48		7.83

		5/19/92		1:00:00		15:30:08		7.81

		5/19/92		1:00:20		15:30:28		7.8

		5/19/92		1:00:40		15:30:48		7.8

		5/19/92		1:01:00		15:31:08		7.8

		5/19/92		1:01:20		15:31:28		7.78

		5/19/92		1:01:40		15:31:48		7.78

		5/19/92		1:02:00		15:32:08		7.73

		5/19/92		1:02:20		15:32:28		7.73

		5/19/92		1:02:40		15:32:48		7.73

		5/19/92		1:03:00		15:33:08		7.71

		5/19/92		1:03:20		15:33:28		7.7

		5/19/92		1:03:40		15:33:48		7.71

		5/19/92		1:04:00		15:34:08		7.69

		5/19/92		1:04:20		15:34:28		7.67

		5/19/92		1:04:40		15:34:48		7.66

		5/19/92		1:05:00		15:35:08		7.64

		5/19/92		1:05:20		15:35:28		7.66

		5/19/92		1:05:40		15:35:48		7.62

		5/19/92		1:06:00		15:36:08		7.6

		5/19/92		1:06:20		15:36:28		7.59

		5/19/92		1:06:40		15:36:48		7.57

		5/19/92		1:07:00		15:37:08		7.55

		5/19/92		1:07:20		15:37:28		7.53

		5/19/92		1:07:40		15:37:48		7.53

		5/19/92		1:08:00		15:38:08		7.52

		5/19/92		1:08:20		15:38:28		7.5

		5/19/92		1:08:40		15:38:48		7.48

		5/19/92		1:09:00		15:39:08		7.51

		5/19/92		1:09:20		15:39:28		7.48

		5/19/92		1:09:40		15:39:48		7.5

		5/19/92		1:10:00		15:40:08		7.47

		5/19/92		1:10:20		15:40:28		7.45

		5/19/92		1:10:40		15:40:48		7.42

		5/19/92		1:11:00		15:41:08		7.36

		5/19/92		1:11:20		15:41:28		7.42

		5/19/92		1:11:40		15:41:48		7.38

		5/19/92		1:12:00		15:42:08		7.39

		5/19/92		1:12:20		15:42:28		7.37

		5/19/92		1:12:40		15:42:48		7.36

		5/19/92		1:13:00		15:43:08		7.33

		5/19/92		1:13:20		15:43:28		7.36

		5/19/92		1:13:40		15:43:48		7.3

		5/19/92		1:14:00		15:44:08		7.31

		5/19/92		1:14:20		15:44:28		7.28

		5/19/92		1:14:40		15:44:48		7.28

		5/19/92		1:15:00		15:45:08		7.26

		5/19/92		1:15:20		15:45:28		7.23

		5/19/92		1:15:40		15:45:48		7.21

		5/19/92		1:16:00		15:46:08		7.2

		5/19/92		1:16:20		15:46:28		7.2

		5/19/92		1:16:40		15:46:48		7.21

		5/19/92		1:17:00		15:47:08		7.17

		5/19/92		1:17:20		15:47:28		7.15

		5/19/92		1:17:40		15:47:48		7.09

		5/19/92		1:18:00		15:48:08		7.11

		5/19/92		1:18:20		15:48:28		7.09

		5/19/92		1:18:40		15:48:48		7.1

		5/19/92		1:19:00		15:49:08		7.09

		5/19/92		1:19:20		15:49:28		7.06

		5/19/92		1:19:40		15:49:48		7.04

		5/19/92		1:20:00		15:50:08		7.06

		5/19/92		1:20:20		15:50:28		7.04

		5/19/92		1:20:40		15:50:48		7.03

		5/19/92		1:21:00		15:51:08		7.01

		5/19/92		1:21:20		15:51:28		6.98

		5/19/92		1:21:40		15:51:48		6.95

		5/19/92		1:22:00		15:52:08		6.87

		5/19/92		1:22:20		15:52:28		6.82

		5/19/92		1:22:40		15:52:48		6.76

		5/19/92		1:23:00		15:53:08		6.69

		5/19/92		1:23:20		15:53:28		6.63

		5/19/92		1:23:40		15:53:48		6.56

		5/19/92		1:24:00		15:54:08		6.51

		5/19/92		1:24:20		15:54:28		6.4

		5/19/92		1:24:40		15:54:48		6.32

		5/19/92		1:25:00		15:55:08		6.26

		5/19/92		1:25:20		15:55:28		6.17

		5/19/92		1:25:40		15:55:48		6.08

		5/19/92		1:26:00		15:56:08		6.02

		5/19/92		1:26:20		15:56:28		5.94

		5/19/92		1:26:40		15:56:48		5.89

		5/19/92		1:27:00		15:57:08		5.81

		5/19/92		1:27:20		15:57:28		5.71

		5/19/92		1:27:40		15:57:48		5.65

		5/19/92		1:28:00		15:58:08		5.56

		5/19/92		1:28:20		15:58:28		5.5

		5/19/92		1:28:40		15:58:48		5.43

		5/19/92		1:29:00		15:59:08		5.37

		5/19/92		1:29:20		15:59:28		5.27

		5/19/92		1:29:40		15:59:48		5.16

		5/19/92		1:30:00		16:00:08		5.08

		5/19/92		1:30:20		16:00:28		5.03

		5/19/92		1:30:40		16:00:48		4.94

		5/19/92		1:31:00		16:01:08		4.89

		5/19/92		1:31:20		16:01:28		4.8

		5/19/92		1:31:40		16:01:48		4.71

		5/19/92		1:32:00		16:02:08		4.63

		5/19/92		1:32:20		16:02:28		4.56

		5/19/92		1:32:40		16:02:48		4.47

		5/19/92		1:33:00		16:03:08		4.39

		5/19/92		1:33:20		16:03:28		4.34

		5/19/92		1:33:40		16:03:48		4.27

		5/19/92		1:34:00		16:04:08		4.18

		5/19/92		1:34:20		16:04:28		4.08

		5/19/92		1:34:40		16:04:48		4.02

		5/19/92		1:35:00		16:05:08		3.94

		5/19/92		1:35:20		16:05:28		3.85

		5/19/92		1:35:40		16:05:48		3.79

		5/19/92		1:36:00		16:06:08		3.69

		5/19/92		1:36:20		16:06:28		3.62

		5/19/92		1:36:40		16:06:48		3.55

		5/19/92		1:37:00		16:07:08		3.48

		5/19/92		1:37:20		16:07:28		3.39

		5/19/92		1:37:40		16:07:48		3.31

		5/19/92		1:38:00		16:08:08		3.24

		5/19/92		1:38:20		16:08:28		3.16

		5/19/92		1:38:40		16:08:48		3.08

		5/19/92		1:39:00		16:09:08		3.02

		5/19/92		1:39:20		16:09:28		2.91

		5/19/92		1:39:40		16:09:48		2.85

		5/19/92		1:40:00		16:10:08		2.77

		5/19/92		1:40:20		16:10:28		2.68

		5/19/92		1:40:40		16:10:48		2.6

		5/19/92		1:41:00		16:11:08		2.53
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