WORK PACKAGE 1 PARTNER 7
REPORTED PERIOD: OCTOBER 2003-APRIl 2004

1 OBJECTIVES 
The main objective during these six months was to complete the start-up and operation of two laboratory scale SBR reactors in an automatic mode, and to perform the first experiments defined by the EOLI protocol.
2 INTRODUCTION

During the former periods, two instrumented lab-scale reactors were built and are operating since August 2003 . Start up was initiated in August, 19th, operating in semi automatic mode based on fixed timers. An automatic control system for both reactors was also built. Full automatic mode operation of both reactors is running without interruptions from November 2003 up to date.
Since then, some operational problems were found. During December, severe valve clogging was observed, and automatic operation had to be suspended until new valves were acquired and arrived, in January 2004. During January and February, a new start-up period was followed, by monitoring both reactors. Experiences defined by EOLI protocol were performed during March and April. With the system operating in auto mode, some changes in standard conditions and operating and phases time were adjusted, to better operate the reactors. 
At the beginning of March, we start with the defined experiences. We observed a severe loss of both VSS and activities for Flora and then for Manolo Reactor.  After checking experimental daily plan we concluded that sampling and cleaning recycle system were washing out the sludge and over loading the reactors. Operation was then modified to avoid overloading and wash-out.  

In this report, we describe first how full automatic operation works, which are the final operating mode and explain changes. Then we describe the final standard conditions reached, and describe performed experiences. In other section experimental results are presented. Finally, we detailed problems found with reactors operation. 

3 FULL AUTOMATIC OPERATION   

In Figure 1.-  we present a diagram of  the system.
The operation actual is as follows:

FEEDING: (Manolo).- Influent is maintained in the fridge. Before cycle starts, a preparation step is set : during 2 minutes feeding pump 2 is ON and remaining influent in pipes is throw out to a discharge tank (valves 4 closed and 3 open). Also, the recycle pump 10 and recycle valves 9 and 11 are ON, to allow probes stabilization. At 8:30 (or 20:30) feeding starts by closing valve 3 and open valve 4. Feeding time is variable and is controlled by electrode levels. The feeding time is registered each cycle  by the control system. For Manolo is about 30 minutes. (Flora).- This reactor is fed with 75% of an influent from an anaerobic pond , which is maintained at room temperature, and 25% of Manolo´s influent, by employing 2 pumps adequately regulated and connected to the same controller. Feeding time for Flora is around 50 minutes. 

MIXING: During feeding, anoxic period and aeration, mixing system 6 and recycle pump 10 are ON.   
AERATION: aeration is controlled by valve 1.
WASHING RECYCLE SYSTEM: two washing steps at 14:30 (or 2:30 for night cycle) and 18:30 (6:30)  are programmed. During 2 minutes, valves 9 and 11 are closed while 8 and 9 are open, and clear water is recycled from a 15 l tank.
PURGING: at the end of aeration phase, purging is activated by pump 7. Time of purging is fixed in 2 minutes. Purging volume can be modified by adjusting pump rate. Manual control of purging volume is made, and registered. Mixed liquid is purged, as during purging, mixing (6) is ON.
SETTLE: during settle, valve 1, mixing system 6 and recycle pump 10 are OFF. 

DRAW: at the end of settle time, draw pump 5 is put ON. Draw time is variable and defined by electrode level. It is recorded each cycle by the control system. 
TEMPERATURE CONTROL: temperature was kept stable by employing air conditioning in the laboratory. Nevertheless, recycling pump determined that temperature increased during experiences within the reactors. We decided to reduce recycle pump rate. 
Figure 1.-
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4 OPERATING CONDITIONS
Actual operating conditions can be observed in Figure 2.-
Figure 2.- Operating conditions for a day cycle (night cycle identical)
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For feeding (“llenado”) and draw (“drenado”), the Figure shows the maximum time accepted for the corresponding step (“Fin” 9:30 for feed and 20:30 for draw), before a time out alarm is activated and reactor automatically stopped. 
Changes in operating conditions:

1.-In order to collect data for   kla evaluation , a period named “Tiempo sin aire” is programmed 30 minutes before the end of the aeration phase since 12/02. In fact, at 18:00 aeration stops and the OD is registered during 15 minutes. Then, aeration is manually put ON to collect OD data. (from 12/02 to 9/03 the Tiempo sin aire was 15 minutes. We changed to 30 minutes to allow OD concentration adequately reduced)
2.- From November to February (12/02), anoxic period still was 30 minutes as described in last report. At this time we decided to increase it to 60 minutes for both reactors, to allow better denitrification efficiency. 

5 EXPERIMENT CYCLE PROTOCOL

In order to clearly define activities to be performed during a experimental cycle, a protocol describing actions was written and carefully followed (see Annex 1).
Samples taken from the reactors were fixed to 6 samples during anoxic phase and 6 samples during aeration phase, to prevent analysis failure. 
Sample volume: In order to avoid perturbation of a normal cycle operation, we decided that total sample volume can’t be greater than 15% of total liquid volume. Sample volume should be of 80 ml each. N_NTK and N_NH4 analysis technique need to be reviewed and a micro Kjieldhal has to be constructed and validated. 
Sample time: During feeding (from 8:30 to aprox 9 for Manolo and 9:20 for Flora), 3 samples are taken from the reactor. As feeding is controlled by electrode level, each time we remove 80 ml sample, we allow 80 ml of extra influent to come in the reactor. We decided to reduce the electrode level to 14.75 l instead of 15l to take into account the sampling volume, and to carefully control that during feeding, 3 samples should to be taken: at 8:30, 8:40 and 8:50. Next sample is taken after the feeding has finished, and the corresponding time registered, especially for Flora reactor.  

6 OPERATION UNDER STANDARD CONDITIONS

 A description of   wastewater employed for both reactors was presented in last report.

Standard conditions were reached once activity and VSS values were stabilized. For this automatic operation, different standard conditions were obtained in both reactors compared with standard conditions reached during semiautomatic operation period and described in last report. Also, these conditions can vary from day to day due to the nature of the influents, specially for Flora. Changes observed are listed below:

a.- Biomass concentration. 
Flora. Stable operation under auto mode leads to a VSS concentration of 0.8-2,5 g.l-1. We decided to maintain cellular residence time in 20 days by purging 1/20 of reactor liquid volume, and keep working with this biomass concentration.

Manolo VSS reached 1,2-2,8 g.l-1. 
b.- Total Nitrogen concentration

Manolo. Due to changes in the management of the influent, NTK concentration is less than the reported in September. For diluted milk with a COD concentration of 3000 mg.l-1, NTK varied from 50 to 100 mg.l-1. Before  November 2003, influent was prepared and stored for 2 or 3 days in the fridge. This storage leads to a segregation and partial coagulation of proteins, and grease flotation. As influent is pumped from bottom, a higher concentration of NTK was observed. We decided to prepare influent daily.  
Flora is also fed with 25% of Manolo´s influent, and pond effluent has a variable NTK content,  depending seasonal changes in dairy plant. Results shows a NTK concentration of 70-200 mg.l-1
c.- Standard C/N and C/X ratio. these parameters changed accordingly to biomass and nitrogen changes.
7 EXPERIMENTS
Experimental plan was proposed by EOLI during Narbonne and Mexico meetings. First, data had to be collected for standard conditions. Then, different influent C/N, C/X and C/DO ratios had to be tested. 

Manolo reactor

Standard concentrations:
	VSS (mg/l)
	CODt_inf (mg/l)
	CODs_inf (mg/l)
	TKN_inf (mgN/l)
	NO3_inf (mgN/l)

	1200-2800
	2500- 3300
	2000-3400
	50-80
	70-100


 C/X ratio variation: 
The protocol defines the theoretical variations of -50%, +25%, +50% and +75%. We perform these experiences by diluting or increasing milk concentration. 

	Experience
	VSS (mg/l)
	CODt_inf (mg/l)
	CODt_inf/VSS
	% variation
	Theoretical variation

	M Standard
	2420
	3350
	1,4
	0
	0

	M1
	2660
	1930
	0,7
	-50%
	-50%

	M2
	2110
	3580
	1,7
	+21%
	+25%

	M3
	2070
	4390
	2,1
	+50%
	+50%

	M4
	1140
	3060
	2,7
	+93%
	+75%


Oxygen/C variation:
	Experience
	Air flow rate (LN/min)

	M Standard
	10.0

	M5
	5.0

	M6
	15.0


C/N ratio variation:
	Experience
	TKN_inf (mgN/l)
	CODt_inf (mg/l)
	CODt_inf/TKN_inf
	% variation
	Theoretical variation

	M Standard
	59,4


	3350
	56
	0
	0

	M7
	206


	2715


	13
	-77%
	-50%

	M8
	87,5


	3012


	34


	-35%
	-35%

	M9
	54,3
	2451


	45


	-20%
	 -20%


Replicate:

Standard conditions replicate 
	Experience
	VSS (mg/l)
	CODt_inf (mg/l)
	TKN_inf (mg/l)

	Standard replicate
	2265
	3231
	82,0




Flora  reactor

Standard concentrations:

	VSS (mg/l)
	CODt_inf (mg/l)
	CODs_inf (mg/l)
	TKN_inf (mgN/l)
	NO3_inf (mgN/l)

	800-2500
	750-1200
	700-1200
	70-200
	10-25


 C/X ratio variation: 

The protocol defines the theoretical variations of -50%, +25%, +50% and +75%. We perform these experiences by diluting or increasing milk concentration. 

	Experience
	VSS (mg/l)
	CODt_inf (mg/l)
	CODt_inf/VSS
	% variation
	Theoretical variation

	FStandard 
	1780
	909
	0.5

	0
	0

	F1 
	2233


	653


	0,3


	-50%
	-50%

	F3
	1395


	970


	0.7
	+40%
	+50%

	F4 
	842


	1065


	1.3
	+160%*
	+75%


*unexpected low VSS concentration leads to a too high % variation. 

Oxygen/C variation:

	Experience
	Air flow rate (NL/min)

	Standard
	10.0

	F5 
	5.0

	F6 
	15.0


C/N ratio variation:

	Experience
	TKN_inf (mgN/l)
	CODt_inf (mg/l)
	CODt_inf/TKN_inf
	% variation
	Theoretical variation

	Standard
	96,9


	909


	9


	0
	0

	F7
	207,5


	1257


	6


	-33%
	-35%

	F9 
	91,0


	604


	7


	-27%
	 -20%

	F10
	67


	1037


	15


	+67%
	+50%




Replicates:

Standard conditions replicate 

	Experience
	VSS (mg/l)
	CODt_inf (mg/l)
	TKN_inf (mg/l)

	F Standard replicate 1

	1358


	781


	89,2



	F Standard replicate 2


	1412


	889


	97




8 RESULTS
Sludge activity

At the end of each experience, sludge was aereated overnight and sent to the Environmental Microbiology Laboratory, with a sample of influent wastewater. Activity tests were performed there according with EOLI protocol, with slightly changes as described in the following report.

  REPORT ON THE ACTIVITIES AT THE ENVIRONMENTAL MICROBIOLOGY LABORATORY, Microbiology Department, School of Chemistry,  October2003-April2004.
1. Evaluation, optimization and application of the nitrifying activity with real influent using respirometric probe. 

a) Evaluation of two different NOB inhibitors, azide and ClO3-. 

b) Inhibition of heterotrophic activity by inhibitors used. 

2. Monitoring of SBR sludge activity, measuring potential, real activities and FISH.

3. Discussion 

1. Optimization of real nitrifying activity: Calculation of biomass activity on the real influent. 

Based on the protocol proposed by EOLI we optimised the method to fit the condition of our laboratory. For this we used the sludge of the lab scale nitrifying reactor that we started (reactor B) in march 2003 and sludge from reactor F. Discussion of parameters of the method follows: 

Parameters like sample volume, pH and temperature of the assay, stirring conditions, limit DO value and aeration between assays were the same as for potential activity (see previous report).

a) Azide as inhibitor for NOB: Azide is reported as inhibitor for NOB. We measured activity using both Azide and Chlorate and the activity value obtained is the same  for both inhibitors. (Ginestet, P. et al 1998 AEM)
b) Heterotrophic inhibition: The inhibitors used (ATU, Azide or Chlorate) has minimum effect on the heterotrophic activity and can therefore be used to measure activity with real influent. 

Inhibitors used: The inhibitors used to monitor SBR sludges were Allyltiourea (ATU) for AOB and Chlorate for NOB. The concentration used were 24uM ATU and 20mM ClO3 (Surmacz-Gorska, J. Et al 1996 Water Res.).
2. Results

Reactor F

Activity monitoring.

Potential activity 
Ammonia oxidizing activity, nitrite oxidizing activity and heterotrophic activity:

OBS: ppm N-NH4+=60, ppm N-NO2-=10, Acetate = 200mgCOD/L, pH=8. If residual ammonia was present, sludge sample were washed and re-suspended in phosphate buffer pH8 and SSV of the assay were measured. If heterotrophic activity was too high to be measured, the sludge was diluted.



Figure 3.-





Figure 4.-
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Real activity:

AOB activity, NOB activity, heterotrophic activity:

OBS: 

Inhibitors used: ATU= 24uM, ClO3=20mM. 

pH=8

In almost every assay, the sludge was diluted 10 times.

Effluent concentration: for 140 ml final volume, 37ml of effluent was added. 
Figure 5.- 





Figure 6.-
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FISH results

Probes Nso1225, Nit3 and Eub 338 were used. Counts were made using the software Image Proplus.  
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For every probe, the quantification was made in duplicate and 40-50 images were analyzed in each count.



Figure 7.-

Reactor M.

Potential activity
Ammonia oxidizing activity, nitrite oxidizing activity and heterotrophic activity:

OBS: ppm N-NH4+=60, ppm N-NO2-=10, Acetate = 200mgCOD/L, pH=8. If residual ammonia was present, sludge sample were washed and re-suspended in phosphate buffer pH8 and SSV of the assay were measured. To measure heterotrophic activity the sludge was diluted.

Figure 9.-
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Real activity

AOB activity, NOB activity, heterotrophic activity:

OBS: 

Inhibitors used: ATU= 24uM, ClO3=20mM. 

pH=8

In every assay, the sludge was diluted 10 times.

Effluent concentration: for 140 ml final volume, 18.5ml of effluent was added. 
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FISH results

Probes Nso1225, Nit3 and Eub 338 were used. Counts were made using the software Image Proplus.  

For every probe, the quantification was made in duplicate and 40-50 images were analyzed in each count.

Quantification was only made one day (18/2/04, day35) because no AOB or NOB cells were found in the samples. 

Result for day 35:

	Nso/ml
	Nit/ml
	eub/ml
	tot/ml

	ND
	ND
	6,4E+07
	3,1E+08


(ND: No cells detected)

3. Discussion:

Problems with the methods:

The results obtained with the two different methods for the activity showed the same evolution of the microflora. Nevertheless different values were obtained using different methods. This difference might reflect methodological problems, that is, different dilution used in potential and real activity might affect the final result. An other explanation might be that different microorganisms are evaluated in each activity and therefore the difference. For example, the heterotrophic activity in the potential activity is done with acetate as sole carbon source and in the real activity, the carbon source is the one present in the effluent.

Evolution of the microflora:

Reactor F: An increase of the microflora (heterotrophic, ammonium and nitrite oxidation bacteria) was detected from the days 1-20, after that a decrease in all the population activity was detected. This results showed that after an enrichment of the microflora in the reactors, the microorganisms could not be maintained in the reactor and a washout occur. This can be due to the operation conditions. (see Introduction)

After day 60, an increase in all the activities was observed .

During operation either the heterotrophic organisms and the ammonium and nitrite oxidizer were detected by activity measurements and with the FISH quantification. This results indicate that the microflora responsible for the ammonium removal and for carbon removal can be selected in this operation conditions.  

Reactor M: No ammonium or nitrite oxidizers were detected using the different techniques in any sample. A high heterotrophic activity was determined in most of the samples. This results indicate that no ammonium removal organisms were selected in the reactor M. This result was in concordance with the low ammonia concentration and high COD of the effluent.
Standard cycle operation
Manolo Reactor. 
DO and pH , COD, TKN, NH4 evolution  during cycle is shown, in Figures 11, 12, 13,  and  14.-. 
[image: image3.emf]0

20

40

60

80

100

120

140

160

180

200

07:12 09:36 12:00 14:24 16:48 19:12

CODs (mg/l)

[image: image4.emf]Manolo Standard cycle 

0

2

4

6

8

10

pH

DO (mg/l)


[image: image5.emf]0

1

2

3

4

5

6

7

8

07:12 09:36 12:00 14:24 16:48 19:12

TKN (mgN/l)

NH4 (mgN/l)

 [image: image6.emf]0

2

4

6

8

10

12

14

0 2 4 6 8 10 12 14

NO2 (mgN/l)

NO3 (mgN/l)


Figures 11 (COD vs t), 12 (DO and pH vs t), 13 (TKN and NH4 vs t), 14 (NO3 NO2 vs t)  
As described in Activity test section, Manolo reactor is mainly a heterotrophic reactor. Nitrogen is consumed by biomass growth, and very low nitrate and nitrite generation is observed. COD evolution shows a first peak during feeding time, while a   second peak is registered in several cases, between 1 and 2 hours after aeration begins. 


Flora Reactor

COD evolution and ammonia, total nitrogen and nitrate concentration. during cycle is shown, in Figures 15 to 17 .-. 







Figure.15-
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Figure 16.-




Figure 17.- 
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COD profile frequently  shows a second, little peak like in Manolo reactor, during first to second hour of aeration phase. 

 Good  COD removal efficiency, and denitrification and nitrifying activity can be observed in this case. Nitrification occurs during the first 120 minutes of aeration phase
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Figure 18 .-
Figure 18 is Flora´s OD profile for 2 cycles. 

Other experiences results

Results of the performed experiences can be found in Annex 2.-
COD and TKN of biomass
We decided to analyze COD and nitrogen content of the sludge. Mean value for Manolo reactor was 1.7 (1.3-2.0) gCOD/gVSS and 0.11(0.09-0.14) gN/gVSS. For Flora reactor, mean COD and TKN content of sludge was 1.26 (1.0-1.5) gCOD/gVSS and 0.07 (0.04-0.11) gN/gVSS respectively. 
Problems
During experiments, the following problems were encountered:

-Air conditioning was broken and determined high ambient and reactors temperature during some cycles.

-OD Probe showed noise and unstable response. We are not sure about the origin of this problem. It could be due to electric interference or a mechanical effect of pressure variation in the recycle system. Some DO data could be unreliable due to this noise.  
-Flora reactor liquid content attacked acrylic parts and reactor was broken. A calamity tank retained the reactor content. The reactor was then repaired, but operation had to be stopped during some days.

- During December and January, reactors failed frequently because of feeding or draw  time out. We observed that a liquid film put in contact level electrodes, making level system unreliable. We employed an acrylic piece to avoid liquid film formation.   


9 CONCLUSIONS
During the last six months, full automatic operation was performed, and a Standard condition was reached for both reactors. Many problems occur during operation, and reactors lost both activity and biomass concentration, specially Flora reactor. Changes in experimental protocol leads to system recuperation, and   most of the experiences defined by EOLI Protocol could be performed.  

Nevertheless, due to sensor noise, sometimes unreliable DO data was obtained. It could be necessary to check if some experiences has to be repeated.
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potencial

		Reactor F

		Potential activity monitoring

								AOB activity		NOB activity		heterotrophic activity		FISH

		Date		d		SSV (mg/L)		mgO2/gSSV*h		mgO2/gSSV*h		mgO2/gSSV*h		Nso		Nit		Eub		total (DAPI)

		14-Jan		0		1820		17.6934065934		5.0835164835				cell/ml		cell/ml		cell/ml		cell/ml

		1/27/04		13		1175		36.8374468085		8.9514893617		29.9642553191

		2/5/04		22		825		39.1709090909		10.1381818182		39.9127272727		3.5E+07		2.0E+07		9.1E+08		1.3E+09

		2/18/04		35		1500		18.888		5.576		82.224

		3/2/04		48		1655		4.5489425982		3.0743202417		30.7069486405		2.6E+07		1.5E+07		6.2E+09		1.1E+10

		3/10/04		56		1500		10.76		0		23.42		1.9E+07		4.8E+07		2.0E+09		5.0E+09

		3/12/04		58		1400		9.4928571429		3.15		12.5464285714

		3/15/04		61		1520		0.6986842105		0.8210526316		1.7644736842

		3/18/04		64		1170		3.1435897436		1.0102564103		3.0871794872

		3/22/04		68		1290		2.1302325581		0		6.1651162791

		3/23/04		69		1270		9.7322834646		0.2173228346		9.3118110236

		3/26/04		72		1830		10.2360655738		1.7180327869		30.5573770492

		3/29/04		75		1000		19.38		4.356		59.1

		3/30/04		76		2640		5.8386363636		1.2272727273		12.5681818182

		3/31/04		77		1800		7.9014444444		0.95		28.0166666667

		4/1/04		78		2110		11.2663507109		4.4360189573		23.5734597156

		4/12/04		89		2490		13.3108433735		5.4698795181		27.9277108434

		4/13/04		90		2344		13.0494880546		4.8148464164		34.5051194539

		4/14/04		91		2233		17.9301388267		5.1885356023		28.8042991491

		4/19/04		96		1973		17.8905220476		4.6801824633		25.9401926001

		4/20/04		97		1936		15.5733471074		4.527892562		25.1033057851

		4/21/04		98		1780		23.3292134831		7.4662921348		30.7752808989

		4/22/04		99
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Hoja4

		Seguimiento actividad flora real

								AOB activity		NOB activity		Heterotrophic activity

		Fecha		dias		SSV (mg/L)		mgO2/gSSV*h		mgO2/gSSV*h		mgO2/gSSV*h

		14-Jan		0		1820		17.2651232263		5.28304705		4.0960738291

		1/27/04		13		1175		52.5828547821		9.4463127453		10.4540549473

		2/5/04		22		825		9.3186681631		5.7824073683		69.3587523773

		2/18/04		35		1500		23.9223300971		9.8951456311		110.6275728155

		3/2/04		48		1655		29.0734168304		12.7627372188		59.3819259085

		3/10/04		56		1500		31.3926213592		0		0

		3/12/04		58		1400		33.6349514563		6.8737864078		25.7887656033

		3/15/04		61		1520		1.1267245784		0		12.0157128258

		3/18/04		64		1170		2.1468757779		0.0278815036		6.8351506099

		3/22/04		68		1290		4.1977873109		5.2598780763		12.1265296907

		3/23/04		69		1270		6.3252044951		3.8208088067		22.4290191881

		3/29/04		75		1000		14.02718		53.58058		132.90466

		3/30/04		76		2640		13.4995568182		7.8773181818		33.8503977273

		3/31/04		77		1800		18.0323611111		13.09385		53.6145611111

		4/1/04		78		2110		13.3732132701		11.6339194313		33.6572037915

		4/12/04		89		2490		20.765		19.6514216867		32.78137751

		4/13/04		90		2344		26.4074360068		9.1156100683		38.7323976109

		4/14/04		91		2233		41.3793103448		10.262651142		11.05830721

		4/19/04		96		1973		24.3048150025		24.3668170299		19.7318651799

		4/20/04		97		1936		50.9182179752		9.8150516529		16.8068491736

		4/21/04		98		1780		56.995747191		28.1771573034		33.0526910112

		4/22/04		99
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		Comparación Act real y potencial flora

						Act oxidadora de amonio				Act oxidadora de nitrito				Act oxidadora de C

		Fecha		dias		Potencial		Real		Potencial		Real		Potencial		Real

		14-Jan		0		0.032202		0.0314225243		0.009252		0.0096151456		ND		0.0074548544

		1/27/04		13		0.043284		0.0617848544		0.010518		0.0110994175		0.035208		0.0122835146

		2/5/04		22		0.032316		0.0076879012		0.008364		0.0047704861		0.032928		0.0572209707

		2/18/04		35		0.028332		0.0358834951		0.018384		0.0148427184		0.123336		0.1659413592

		3/2/04		48		0.0075285		0.0481165049		0.005088		0.0211223301		0.05082		0.0982770874

		3/10/04		56		0.01614		0.047088932		0		0		0.03513		0

		3/12/04		58		0.00441		0.047088932		0.00441		0.009623301		0.017565		0.0361042718

		3/15/04		61		0.001248		0.0017126214		0.001248		0		0.002682		0.0182638835

		3/18/04		64		0.003678		0.0025118447		0.001182		0.0000326214		0.003612		0.0079971262

		3/22/04		68		0.002748		0.0054151456		0		0.0067852427		0.007953		0.0156432233

		3/23/04		69		0.01236		0.0080330097		0.000276		0.0048524272		0.011826		0.0284848544
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		Comparación Act real y potencial flora

		por gSSV

								Act oxidadora de amonio				Act oxidadora de nitrito				Act oxidadora de C

		Fecha		dias		ssv (mg/L)		Potencial		Real		Potencial		Real		Potencial		Real

		14-Jan		0		1820		14.0620087336		13.7216263196		4.0401746725		4.1987535507				3.2553949209

		1/27/04		13		1175		36.8374468085		52.5828547821		8.9514893617		9.4463127453		29.9642553191		10.4540549473

		2/5/04		22		825		39.1709090909		9.3186681631		10.1381818182		5.7824073683		39.9127272727		69.3587523773

		2/18/04		35		1500		14.166		17.9417475728		4.182		7.4213592233		61.668		82.9706796117

		3/2/04		48		1655		3.0479757085		19.4803663378		2.0599190283		8.5515506466		20.5748987854		39.7882944853

		3/10/04		56		840		6.183908046		18.0417364133		0		0		13.4597701149		0

		3/12/04		58		1400		6.6783919598		23.662779919		2.216080402		4.8358296336		8.8266331658		18.1428501732

		3/15/04		61		1520		0.6986842105		1.1267245784		0.8210526316		0		1.7644736842		12.0157128258

		3/18/04		64		1170		3.1435897436		2.1468757779		1.0102564103		0.0278815036		3.0871794872		6.8351506099

		3/22/04		68		1290		2.1302325581		4.1977873109		0		5.2598780763		6.1651162791		12.1265296907
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Potencial

		Seguimiento manolo actividad potencial

								AOB activity		NOB activity		Heterotrophic activity								FISH		cel/ml

		Fecha		d		ssv (mg/L)		mgO2/ml*h		mgO2/ml*h		mgO2/ml*h								Nso/ml		Nit/ml		eub/ml		tot/ml

		14-Jan		0

		1/27/04		13		2795		0.9939177102		0.1180679785		3.2264758497

		2/5/04		22		2500		0		0		20.6056

		2/10/04		27		2233		0		0		26.6009852217

		2/18/04		35		2500		0		0		49.008

		3/2/04		48		3590		0		0		203.7325905292								ND		ND		6.4E+07		3.1E+08

		3/10/04		56		3000		0		0		0.388

		3/12/04		58		3060		0		0		20.9019607843

		3/16/04		62		2510		0.4501992032		0		18.6693227092

		3/18/04		64		4280		0		0		10.2897196262

		3/22/04		68		2420		0		0		2.0157024793

		3/23/04		69		1460		0.304109589		0		4.8616438356

		3/26/04		72		2777		0		0		26.3593806266

		3/29/04		75		1850		0		0		44.9837837838

		3/30/04		76		2750		0.1985454545		0		23.9781818182

		3/31/04		77		2300		0.0495652174		0.7617391304		32.8434782609

		1°/04/04		78		2340		0.1871794872		0		18.9743589744

		4/13/04		90		2421		ND		ND		3.2961586121

		4/14/04		91		2660		ND		ND		24.2706766917

		4/15/04		92		2511		0		0		32.0908004779

		4/19/04		96				ND		ND

		4/20/04		97				ND		ND

		4/21/04		98				ND		ND

		4/23/04		100				ND		ND
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		Seguimiento actividad manolo real

								Act ox NH4				Act ox nitrito				Act. Heterotrofa

		Fecha		dias		SSV (mg/L)		mgO2/ml*h		mgO2/gSSV*h		mgO2/ml*h		mgO2/gSSV*h		mgO2/ml*h		mgO2/gSSV*h

		14-Jan		0		1820		0.0007397531		0.4064577398		0		0		0.0044177778		2.4273504274

		1/27/04		13		1175				0				0				0

		2/5/04		22		825		0.0009786408		1.1862312445		0.0008970874		1.0873786408		0.2319390291		281.1382171227

		2/18/04		35		1500		0.1045514563		69.7009708738		0.042		28		0.1818040777		121.2027184466

		3/2/04		48		1655		0.0402058252		24.2935499956		0.0205514563		12.417798375		0.2123965049		128.3362567096

		3/10/04		56		1500		0.0274427184		18.2951456311		0.0558640777		37.2427184466		0.0146338835		9.7559223301

		3/12/04		58		1400		0.0249553398		17.8252427184		0.0038330097		2.7378640777		0.1282182524		91.5844660194

		3/15/04		61		1520		0.0062222222		4.0935672515		0.0177679012		11.689408707		0.0655318519		43.1130604288

		3/18/04		64		1170		0.028345679		24.2270760789		0		0		0.0708696296		60.5723330168

		3/22/04		68		1290		0.0078836066		6.1113229127		0.0190721311		14.7845977888		0.0814898361		63.1704155547

		3/23/04		69		1270		0.0053016393		4.1745191687		0.011842623		9.3248999613		0.0703052459		55.3584613399

		3/29/04		75		1000		0.02760984		27.60984		0.01500984		15.00984		0.07174525		71.74525

		3/30/04		76		2640		0.02609877		9.8858977273		0.00089877		0.3404431818		0.09293309		35.2019280303

		3/31/04		77		2300		0.00241975		1.0520652174		0.0374716		16.292		0.04722469		20.532473913

		1°/04/04		78		2340		0.01880494		8.0362991453		0.00836543		3.5749700855		0.07915556		33.8271623932

		4/13/04		90		2421		0.001248		0.5154894672		0.001746		0.7211895911		0.001632		0.6741016109

		4/14/04		91		2660		0.02488889		9.3567255639		0.0270321		10.162443609		0.04571778		17.1871353383

		4/15/04		92		2511		0.00449383		1.789657507		0.01832099		7.2962923138		0.0867163		34.5345679012
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potencial

		Reactor F

		Potential activity monitoring

								AOB activity		NOB activity		heterotrophic activity		FISH

		Date		d		SSV (mg/L)		mgO2/gSSV*h		mgO2/gSSV*h		mgO2/gSSV*h		Nso		Nit		Eub		total (DAPI)

		14-Jan		0		1820		17.6934065934		5.0835164835				cell/ml		cell/ml		cell/ml		cell/ml

		1/27/04		13		1175		36.8374468085		8.9514893617		29.9642553191

		2/5/04		22		825		39.1709090909		10.1381818182		39.9127272727		3.5E+07		2.0E+07		9.1E+08		1.3E+09

		2/18/04		35		1500		18.888		5.576		82.224

		3/2/04		48		1655		4.5489425982		3.0743202417		30.7069486405		2.6E+07		1.5E+07		6.2E+09		1.1E+10

		3/10/04		56		1500		10.76		0		23.42		1.9E+07		4.8E+07		2.0E+09		5.0E+09

		3/12/04		58		1400		9.4928571429		3.15		12.5464285714

		3/15/04		61		1520		0.6986842105		0.8210526316		1.7644736842

		3/18/04		64		1170		3.1435897436		1.0102564103		3.0871794872

		3/22/04		68		1290		2.1302325581		0		6.1651162791

		3/23/04		69		1270		9.7322834646		0.2173228346		9.3118110236

		3/26/04		72		1830		10.2360655738		1.7180327869		30.5573770492

		3/29/04		75		1000		19.38		4.356		59.1

		3/30/04		76		2640		5.8386363636		1.2272727273		12.5681818182

		3/31/04		77		1800		7.9014444444		0.95		28.0166666667

		4/1/04		78		2110		11.2663507109		4.4360189573		23.5734597156

		4/12/04		89		2490		13.3108433735		5.4698795181		27.9277108434

		4/13/04		90		2344		13.0494880546		4.8148464164		34.5051194539

		4/14/04		91		2233		17.9301388267		5.1885356023		28.8042991491

		4/19/04		96		1973		17.8905220476		4.6801824633		25.9401926001

		4/20/04		97		1936		15.5733471074		4.527892562		25.1033057851

		4/21/04		98		1780		23.3292134831		7.4662921348		30.7752808989

		4/22/04		99
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Hoja4

		Seguimiento actividad flora real

								AOB activity		NOB activity		Heterotrophic activity

		Fecha		dias		SSV (mg/L)		mgO2/gSSV*h		mgO2/gSSV*h		mgO2/gSSV*h

		14-Jan		0		1820		17.2651232263		5.28304705		4.0960738291

		1/27/04		13		1175		52.5828547821		9.4463127453		10.4540549473

		2/5/04		22		825		9.3186681631		5.7824073683		69.3587523773

		2/18/04		35		1500		23.9223300971		9.8951456311		110.6275728155

		3/2/04		48		1655		29.0734168304		12.7627372188		59.3819259085

		3/10/04		56		1500		31.3926213592		0		0

		3/12/04		58		1400		33.6349514563		6.8737864078		25.7887656033

		3/15/04		61		1520		1.1267245784		0		12.0157128258

		3/18/04		64		1170		2.1468757779		0.0278815036		6.8351506099

		3/22/04		68		1290		4.1977873109		5.2598780763		12.1265296907

		3/23/04		69		1270		6.3252044951		3.8208088067		22.4290191881

		3/29/04		75		1000		14.02718		53.58058		132.90466

		3/30/04		76		2640		13.4995568182		7.8773181818		33.8503977273

		3/31/04		77		1800		18.0323611111		13.09385		53.6145611111

		4/1/04		78		2110		13.3732132701		11.6339194313		33.6572037915

		4/12/04		89		2490		20.765		19.6514216867		32.78137751

		4/13/04		90		2344		26.4074360068		9.1156100683		38.7323976109

		4/14/04		91		2233		41.3793103448		10.262651142		11.05830721

		4/19/04		96		1973		24.3048150025		24.3668170299		19.7318651799

		4/20/04		97		1936		50.9182179752		9.8150516529		16.8068491736

		4/21/04		98		1780		56.995747191		28.1771573034		33.0526910112

		4/22/04		99
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		Comparación Act real y potencial flora

						Act oxidadora de amonio				Act oxidadora de nitrito				Act oxidadora de C

		Fecha		dias		Potencial		Real		Potencial		Real		Potencial		Real

		14-Jan		0		0.032202		0.0314225243		0.009252		0.0096151456		ND		0.0074548544

		1/27/04		13		0.043284		0.0617848544		0.010518		0.0110994175		0.035208		0.0122835146

		2/5/04		22		0.032316		0.0076879012		0.008364		0.0047704861		0.032928		0.0572209707

		2/18/04		35		0.028332		0.0358834951		0.018384		0.0148427184		0.123336		0.1659413592

		3/2/04		48		0.0075285		0.0481165049		0.005088		0.0211223301		0.05082		0.0982770874

		3/10/04		56		0.01614		0.047088932		0		0		0.03513		0

		3/12/04		58		0.00441		0.047088932		0.00441		0.009623301		0.017565		0.0361042718

		3/15/04		61		0.001248		0.0017126214		0.001248		0		0.002682		0.0182638835

		3/18/04		64		0.003678		0.0025118447		0.001182		0.0000326214		0.003612		0.0079971262

		3/22/04		68		0.002748		0.0054151456		0		0.0067852427		0.007953		0.0156432233

		3/23/04		69		0.01236		0.0080330097		0.000276		0.0048524272		0.011826		0.0284848544
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		Comparación Act real y potencial flora

		por gSSV

								Act oxidadora de amonio				Act oxidadora de nitrito				Act oxidadora de C

		Fecha		dias		ssv (mg/L)		Potencial		Real		Potencial		Real		Potencial		Real

		14-Jan		0		1820		14.0620087336		13.7216263196		4.0401746725		4.1987535507				3.2553949209

		1/27/04		13		1175		36.8374468085		52.5828547821		8.9514893617		9.4463127453		29.9642553191		10.4540549473

		2/5/04		22		825		39.1709090909		9.3186681631		10.1381818182		5.7824073683		39.9127272727		69.3587523773

		2/18/04		35		1500		14.166		17.9417475728		4.182		7.4213592233		61.668		82.9706796117

		3/2/04		48		1655		3.0479757085		19.4803663378		2.0599190283		8.5515506466		20.5748987854		39.7882944853

		3/10/04		56		840		6.183908046		18.0417364133		0		0		13.4597701149		0

		3/12/04		58		1400		6.6783919598		23.662779919		2.216080402		4.8358296336		8.8266331658		18.1428501732

		3/15/04		61		1520		0.6986842105		1.1267245784		0.8210526316		0		1.7644736842		12.0157128258

		3/18/04		64		1170		3.1435897436		2.1468757779		1.0102564103		0.0278815036		3.0871794872		6.8351506099

		3/22/04		68		1290		2.1302325581		4.1977873109		0		5.2598780763		6.1651162791		12.1265296907
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Potencial

		Seguimiento manolo actividad potencial

								AOB activity		NOB activity		Heterotrophic activity								FISH		cel/ml

		Fecha		d		ssv (mg/L)		mgO2/ml*h		mgO2/ml*h		mgO2/ml*h								Nso/ml		Nit/ml		eub/ml		tot/ml

		14-Jan		0

		1/27/04		13		2795		0.9939177102		0.1180679785		3.2264758497

		2/5/04		22		2500		0		0		20.6056

		2/10/04		27		2233		0		0		26.6009852217

		2/18/04		35		2500		0		0		49.008

		3/2/04		48		3590		0		0		203.7325905292								ND		ND		6.4E+07		3.1E+08

		3/10/04		56		3000		0		0		0.388

		3/12/04		58		3060		0		0		20.9019607843

		3/16/04		62		2510		0.4501992032		0		18.6693227092

		3/18/04		64		4280		0		0		10.2897196262

		3/22/04		68		2420		0		0		2.0157024793

		3/23/04		69		1460		0.304109589		0		4.8616438356

		3/26/04		72		2777		0		0		26.3593806266

		3/29/04		75		1850		0		0		44.9837837838

		3/30/04		76		2750		0.1985454545		0		23.9781818182

		3/31/04		77		2300		0.0495652174		0.7617391304		32.8434782609

		1°/04/04		78		2340		0.1871794872		0		18.9743589744

		4/13/04		90		2421		ND		ND		3.2961586121

		4/14/04		91		2660		ND		ND		24.2706766917

		4/15/04		92		2511		0		0		32.0908004779

		4/19/04		96				ND		ND

		4/20/04		97				ND		ND

		4/21/04		98				ND		ND

		4/23/04		100				ND		ND
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		Seguimiento actividad manolo real

								AOB activity		NOB activity		Heterotrophic activity				Act. Heterotrofa

		Fecha		dias		SSV (mg/L)		mgO2/ml*h		mgO2/gSSV*h		mgO2/ml*h

		14-Jan		0		1820		0.4064577398		0		2.4273504274

		1/27/04		13		1175		0		0		0

		2/5/04		22		825		1.1862312445		1.0873786408		281.1382171227

		2/18/04		35		1500		69.7009708738		28		121.2027184466

		3/2/04		48		1655		24.2935499956		12.417798375		128.3362567096

		3/10/04		56		1500		18.2951456311		37.2427184466		9.7559223301

		3/12/04		58		1400		17.8252427184		2.7378640777		91.5844660194

		3/15/04		61		1520		4.0935672515		11.689408707		43.1130604288

		3/18/04		64		1170		24.2270760789		0		60.5723330168

		3/22/04		68		1290		6.1113229127		14.7845977888		63.1704155547

		3/23/04		69		1270		4.1745191687		9.3248999613		55.3584613399

		3/29/04		75		1000		27.60984		15.00984		71.74525

		3/30/04		76		2640		9.8858977273		0.3404431818		35.2019280303

		3/31/04		77		2300		1.0520652174		16.292		20.532473913

		1°/04/04		78		2340		8.0362991453		3.5749700855		33.8271623932

		4/13/04		90		2421		0.5154894672		0.7211895911		0.6741016109

		4/14/04		91		2660		9.3567255639		10.162443609		17.1871353383

		4/15/04		92		2511		1.789657507		7.2962923138		34.5345679012
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Potencial

		Seguimiento manolo actividad potencial

								AOB activity		NOB activity		Heterotrophic activity								FISH		cel/ml

		Fecha		d		ssv (mg/L)		mgO2/ml*h		mgO2/ml*h		mgO2/ml*h								Nso/ml		Nit/ml		eub/ml		tot/ml

		14-Jan		0

		1/27/04		13		2795		0.9939177102		0.1180679785		3.2264758497

		2/5/04		22		2500		0		0		20.6056

		2/10/04		27		2233		0		0		26.6009852217

		2/18/04		35		2500		0		0		49.008

		3/2/04		48		3590		0		0		203.7325905292								ND		ND		6.4E+07		3.1E+08

		3/10/04		56		3000		0		0		0.388

		3/12/04		58		3060		0		0		20.9019607843

		3/16/04		62		2510		0.4501992032		0		18.6693227092

		3/18/04		64		4280		0		0		10.2897196262

		3/22/04		68		2420		0		0		2.0157024793

		3/23/04		69		1460		0.304109589		0		4.8616438356

		3/26/04		72		2777		0		0		26.3593806266

		3/29/04		75		1850		0		0		44.9837837838

		3/30/04		76		2750		0.1985454545		0		23.9781818182

		3/31/04		77		2300		0.0495652174		0.7617391304		32.8434782609

		1°/04/04		78		2340		0.1871794872		0		18.9743589744

		4/13/04		90		2421		ND		ND		3.2961586121

		4/14/04		91		2660		ND		ND		24.2706766917

		4/15/04		92		2511		0		0		32.0908004779

		4/19/04		96				ND		ND

		4/20/04		97				ND		ND

		4/21/04		98				ND		ND

		4/23/04		100				ND		ND
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		Seguimiento actividad manolo real

								Act ox NH4				Act ox nitrito				Act. Heterotrofa

		Fecha		dias		SSV (mg/L)		mgO2/ml*h		mgO2/gSSV*h		mgO2/ml*h		mgO2/gSSV*h		mgO2/ml*h		mgO2/gSSV*h

		14-Jan		0		1820		0.0007397531		0.4064577398		0		0		0.0044177778		2.4273504274

		1/27/04		13		1175				0				0				0

		2/5/04		22		825		0.0009786408		1.1862312445		0.0008970874		1.0873786408		0.2319390291		281.1382171227

		2/18/04		35		1500		0.1045514563		69.7009708738		0.042		28		0.1818040777		121.2027184466

		3/2/04		48		1655		0.0402058252		24.2935499956		0.0205514563		12.417798375		0.2123965049		128.3362567096

		3/10/04		56		1500		0.0274427184		18.2951456311		0.0558640777		37.2427184466		0.0146338835		9.7559223301

		3/12/04		58		1400		0.0249553398		17.8252427184		0.0038330097		2.7378640777		0.1282182524		91.5844660194

		3/15/04		61		1520		0.0062222222		4.0935672515		0.0177679012		11.689408707		0.0655318519		43.1130604288

		3/18/04		64		1170		0.028345679		24.2270760789		0		0		0.0708696296		60.5723330168

		3/22/04		68		1290		0.0078836066		6.1113229127		0.0190721311		14.7845977888		0.0814898361		63.1704155547

		3/23/04		69		1270		0.0053016393		4.1745191687		0.011842623		9.3248999613		0.0703052459		55.3584613399

		3/29/04		75		1000		0.02760984		27.60984		0.01500984		15.00984		0.07174525		71.74525

		3/30/04		76		2640		0.02609877		9.8858977273		0.00089877		0.3404431818		0.09293309		35.2019280303

		3/31/04		77		2300		0.00241975		1.0520652174		0.0374716		16.292		0.04722469		20.532473913

		1°/04/04		78		2340		0.01880494		8.0362991453		0.00836543		3.5749700855		0.07915556		33.8271623932

		4/13/04		90		2421		0.001248		0.5154894672		0.001746		0.7211895911		0.001632		0.6741016109

		4/14/04		91		2660		0.02488889		9.3567255639		0.0270321		10.162443609		0.04571778		17.1871353383

		4/15/04		92		2511		0.00449383		1.789657507		0.01832099		7.2962923138		0.0867163		34.5345679012
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Potencial

		Seguimiento manolo actividad potencial

								AOB activity		NOB activity		Heterotrophic activity								FISH		cel/ml

		Fecha		d		ssv (mg/L)		mgO2/ml*h		mgO2/ml*h		mgO2/ml*h								Nso/ml		Nit/ml		eub/ml		tot/ml

		14-Jan		0

		1/27/04		13		2795		0.9939177102		0.1180679785		3.2264758497

		2/5/04		22		2500		0		0		20.6056

		2/10/04		27		2233		0		0		26.6009852217

		2/18/04		35		2500		0		0		49.008

		3/2/04		48		3590		0		0		203.7325905292								ND		ND		6.4E+07		3.1E+08

		3/10/04		56		3000		0		0		0.388

		3/12/04		58		3060		0		0		20.9019607843

		3/16/04		62		2510		0.4501992032		0		18.6693227092

		3/18/04		64		4280		0		0		10.2897196262

		3/22/04		68		2420		0		0		2.0157024793

		3/23/04		69		1460		0.304109589		0		4.8616438356

		3/26/04		72		2777		0		0		26.3593806266

		3/29/04		75		1850		0		0		44.9837837838

		3/30/04		76		2750		0.1985454545		0		23.9781818182

		3/31/04		77		2300		0.0495652174		0.7617391304		32.8434782609

		1°/04/04		78		2340		0.1871794872		0		18.9743589744

		4/13/04		90		2421		ND		ND		3.2961586121

		4/14/04		91		2660		ND		ND		24.2706766917

		4/15/04		92		2511		0		0		32.0908004779

		4/19/04		96				ND		ND

		4/20/04		97				ND		ND

		4/21/04		98				ND		ND

		4/23/04		100				ND		ND
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		Seguimiento actividad manolo real

								AOB activity		NOB activity		Heterotrophic activity				Act. Heterotrofa

		Fecha		dias		SSV (mg/L)		mgO2/ml*h		mgO2/gSSV*h		mgO2/ml*h

		14-Jan		0		1820		0.4064577398		0		2.4273504274

		1/27/04		13		1175		0		0		0

		2/5/04		22		825		1.1862312445		1.0873786408		281.1382171227

		2/18/04		35		1500		69.7009708738		28		121.2027184466

		3/2/04		48		1655		24.2935499956		12.417798375		128.3362567096

		3/10/04		56		1500		18.2951456311		37.2427184466		9.7559223301

		3/12/04		58		1400		17.8252427184		2.7378640777		91.5844660194

		3/15/04		61		1520		4.0935672515		11.689408707		43.1130604288

		3/18/04		64		1170		24.2270760789		0		60.5723330168

		3/22/04		68		1290		6.1113229127		14.7845977888		63.1704155547

		3/23/04		69		1270		4.1745191687		9.3248999613		55.3584613399

		3/29/04		75		1000		27.60984		15.00984		71.74525

		3/30/04		76		2640		9.8858977273		0.3404431818		35.2019280303

		3/31/04		77		2300		1.0520652174		16.292		20.532473913

		1°/04/04		78		2340		8.0362991453		3.5749700855		33.8271623932

		4/13/04		90		2421		0.5154894672		0.7211895911		0.6741016109

		4/14/04		91		2660		9.3567255639		10.162443609		17.1871353383

		4/15/04		92		2511		1.789657507		7.2962923138		34.5345679012
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potencial

		Reactor F

		Potential activity monitoring

								AOB activity		NOB activity		heterotrophic activity		FISH

		Date		d		SSV (mg/L)		mgO2/gSSV*h		mgO2/gSSV*h		mgO2/gSSV*h		Nso		Nit		Eub		total (DAPI)

		14-Jan		0		1820		17.6934065934		5.0835164835				cell/ml		cell/ml		cell/ml		cell/ml

		1/27/04		13		1175		36.8374468085		8.9514893617		29.9642553191

		2/5/04		22		825		39.1709090909		10.1381818182		39.9127272727		3.5E+07		2.0E+07		9.1E+08		1.3E+09

		2/18/04		35		1500		18.888		5.576		82.224

		3/2/04		48		1655		4.5489425982		3.0743202417		30.7069486405		2.6E+07		1.5E+07		6.2E+09		1.1E+10

		3/10/04		56		1500		10.76		0		23.42		1.9E+07		4.8E+07		2.0E+09		5.0E+09

		3/12/04		58		1400		9.4928571429		3.15		12.5464285714

		3/15/04		61		1520		0.6986842105		0.8210526316		1.7644736842

		3/18/04		64		1170		3.1435897436		1.0102564103		3.0871794872

		3/22/04		68		1290		2.1302325581		0		6.1651162791

		3/23/04		69		1270		9.7322834646		0.2173228346		9.3118110236

		3/26/04		72		1830		10.2360655738		1.7180327869		30.5573770492

		3/29/04		75		1000		19.38		4.356		59.1

		3/30/04		76		2640		5.8386363636		1.2272727273		12.5681818182

		3/31/04		77		1800		7.9014444444		0.95		28.0166666667

		4/1/04		78		2110		11.2663507109		4.4360189573		23.5734597156

		4/12/04		89		2490		13.3108433735		5.4698795181		27.9277108434

		4/13/04		90		2344		13.0494880546		4.8148464164		34.5051194539

		4/14/04		91		2233		17.9301388267		5.1885356023		28.8042991491

		4/19/04		96		1973		17.8905220476		4.6801824633		25.9401926001

		4/20/04		97		1936		15.5733471074		4.527892562		25.1033057851

		4/21/04		98		1780		23.3292134831		7.4662921348		30.7752808989

		4/22/04		99
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		Seguimiento actividad flora real

								AOB activity		NOB activity		Heterotrophic activity

		Fecha		dias		SSV (mg/L)		mgO2/gSSV*h		mgO2/gSSV*h		mgO2/gSSV*h

		14-Jan		0		1820		17.2651232263		5.28304705		4.0960738291

		1/27/04		13		1175		52.5828547821		9.4463127453		10.4540549473

		2/5/04		22		825		9.3186681631		5.7824073683		69.3587523773

		2/18/04		35		1500		23.9223300971		9.8951456311		110.6275728155

		3/2/04		48		1655		29.0734168304		12.7627372188		59.3819259085

		3/10/04		56		1500		31.3926213592		0		0

		3/12/04		58		1400		33.6349514563		6.8737864078		25.7887656033

		3/15/04		61		1520		1.1267245784		0		12.0157128258

		3/18/04		64		1170		2.1468757779		0.0278815036		6.8351506099

		3/22/04		68		1290		4.1977873109		5.2598780763		12.1265296907

		3/23/04		69		1270		6.3252044951		3.8208088067		22.4290191881

		3/29/04		75		1000		14.02718		53.58058		132.90466

		3/30/04		76		2640		13.4995568182		7.8773181818		33.8503977273

		3/31/04		77		1800		18.0323611111		13.09385		53.6145611111

		4/1/04		78		2110		13.3732132701		11.6339194313		33.6572037915

		4/12/04		89		2490		20.765		19.6514216867		32.78137751

		4/13/04		90		2344		26.4074360068		9.1156100683		38.7323976109

		4/14/04		91		2233		41.3793103448		10.262651142		11.05830721

		4/19/04		96		1973		24.3048150025		24.3668170299		19.7318651799

		4/20/04		97		1936		50.9182179752		9.8150516529		16.8068491736

		4/21/04		98		1780		56.995747191		28.1771573034		33.0526910112

		4/22/04		99
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		Comparación Act real y potencial flora

						Act oxidadora de amonio				Act oxidadora de nitrito				Act oxidadora de C

		Fecha		dias		Potencial		Real		Potencial		Real		Potencial		Real

		14-Jan		0		0.032202		0.0314225243		0.009252		0.0096151456		ND		0.0074548544

		1/27/04		13		0.043284		0.0617848544		0.010518		0.0110994175		0.035208		0.0122835146

		2/5/04		22		0.032316		0.0076879012		0.008364		0.0047704861		0.032928		0.0572209707

		2/18/04		35		0.028332		0.0358834951		0.018384		0.0148427184		0.123336		0.1659413592

		3/2/04		48		0.0075285		0.0481165049		0.005088		0.0211223301		0.05082		0.0982770874

		3/10/04		56		0.01614		0.047088932		0		0		0.03513		0

		3/12/04		58		0.00441		0.047088932		0.00441		0.009623301		0.017565		0.0361042718

		3/15/04		61		0.001248		0.0017126214		0.001248		0		0.002682		0.0182638835

		3/18/04		64		0.003678		0.0025118447		0.001182		0.0000326214		0.003612		0.0079971262

		3/22/04		68		0.002748		0.0054151456		0		0.0067852427		0.007953		0.0156432233

		3/23/04		69		0.01236		0.0080330097		0.000276		0.0048524272		0.011826		0.0284848544
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		Comparación Act real y potencial flora

		por gSSV

								Act oxidadora de amonio				Act oxidadora de nitrito				Act oxidadora de C

		Fecha		dias		ssv (mg/L)		Potencial		Real		Potencial		Real		Potencial		Real

		14-Jan		0		1820		14.0620087336		13.7216263196		4.0401746725		4.1987535507				3.2553949209

		1/27/04		13		1175		36.8374468085		52.5828547821		8.9514893617		9.4463127453		29.9642553191		10.4540549473

		2/5/04		22		825		39.1709090909		9.3186681631		10.1381818182		5.7824073683		39.9127272727		69.3587523773

		2/18/04		35		1500		14.166		17.9417475728		4.182		7.4213592233		61.668		82.9706796117

		3/2/04		48		1655		3.0479757085		19.4803663378		2.0599190283		8.5515506466		20.5748987854		39.7882944853

		3/10/04		56		840		6.183908046		18.0417364133		0		0		13.4597701149		0

		3/12/04		58		1400		6.6783919598		23.662779919		2.216080402		4.8358296336		8.8266331658		18.1428501732

		3/15/04		61		1520		0.6986842105		1.1267245784		0.8210526316		0		1.7644736842		12.0157128258

		3/18/04		64		1170		3.1435897436		2.1468757779		1.0102564103		0.0278815036		3.0871794872		6.8351506099

		3/22/04		68		1290		2.1302325581		4.1977873109		0		5.2598780763		6.1651162791		12.1265296907
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potencial

		Reactor F

		Potential activity monitoring

								AOB activity		NOB activity		heterotrophic activity		FISH

		Date		d		SSV (mg/L)		mgO2/gSSV*h		mgO2/gSSV*h		mgO2/gSSV*h		Nso		Nit		Eub		total (DAPI)

		14-Jan		0		1820		17.6934065934		5.0835164835				cell/ml		cell/ml		cell/ml		cell/ml

		1/27/04		13		1175		36.8374468085		8.9514893617		29.9642553191

		2/5/04		22		825		39.1709090909		10.1381818182		39.9127272727		3.5E+07		2.0E+07		9.1E+08		1.3E+09

		2/18/04		35		1500		18.888		5.576		82.224

		3/2/04		48		1655		4.5489425982		3.0743202417		30.7069486405		2.6E+07		1.5E+07		6.2E+09		1.1E+10

		3/10/04		56		1500		10.76		0		23.42		1.9E+07		4.8E+07		2.0E+09		5.0E+09

		3/12/04		58		1400		9.4928571429		3.15		12.5464285714

		3/15/04		61		1520		0.6986842105		0.8210526316		1.7644736842

		3/18/04		64		1170		3.1435897436		1.0102564103		3.0871794872

		3/22/04		68		1290		2.1302325581		0		6.1651162791

		3/23/04		69		1270		9.7322834646		0.2173228346		9.3118110236

		3/26/04		72		1830		10.2360655738		1.7180327869		30.5573770492

		3/29/04		75		1000		19.38		4.356		59.1

		3/30/04		76		2640		5.8386363636		1.2272727273		12.5681818182

		3/31/04		77		1800		7.9014444444		0.95		28.0166666667

		4/1/04		78		2110		11.2663507109		4.4360189573		23.5734597156

		4/12/04		89		2490		13.3108433735		5.4698795181		27.9277108434

		4/13/04		90		2344		13.0494880546		4.8148464164		34.5051194539

		4/14/04		91		2233		17.9301388267		5.1885356023		28.8042991491

		4/19/04		96		1973		17.8905220476		4.6801824633		25.9401926001

		4/20/04		97		1936		15.5733471074		4.527892562		25.1033057851

		4/21/04		98		1780		23.3292134831		7.4662921348		30.7752808989

		4/22/04		99
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		Seguimiento actividad flora real

								AOB activity		NOB activity		Heterotrophic activity

		Fecha		dias		SSV (mg/L)		mgO2/gSSV*h		mgO2/gSSV*h		mgO2/gSSV*h

		14-Jan		0		1820		17.2651232263		5.28304705		4.0960738291

		1/27/04		13		1175		52.5828547821		9.4463127453		10.4540549473

		2/5/04		22		825		9.3186681631		5.7824073683		69.3587523773

		2/18/04		35		1500		23.9223300971		9.8951456311		110.6275728155

		3/2/04		48		1655		29.0734168304		12.7627372188		59.3819259085

		3/10/04		56		1500		31.3926213592		0		0

		3/12/04		58		1400		33.6349514563		6.8737864078		25.7887656033

		3/15/04		61		1520		1.1267245784		0		12.0157128258

		3/18/04		64		1170		2.1468757779		0.0278815036		6.8351506099

		3/22/04		68		1290		4.1977873109		5.2598780763		12.1265296907

		3/23/04		69		1270		6.3252044951		3.8208088067		22.4290191881

		3/29/04		75		1000		14.02718		53.58058		132.90466

		3/30/04		76		2640		13.4995568182		7.8773181818		33.8503977273

		3/31/04		77		1800		18.0323611111		13.09385		53.6145611111

		4/1/04		78		2110		13.3732132701		11.6339194313		33.6572037915

		4/12/04		89		2490		20.765		19.6514216867		32.78137751

		4/13/04		90		2344		26.4074360068		9.1156100683		38.7323976109

		4/14/04		91		2233		41.3793103448		10.262651142		11.05830721

		4/19/04		96		1973		24.3048150025		24.3668170299		19.7318651799

		4/20/04		97		1936		50.9182179752		9.8150516529		16.8068491736

		4/21/04		98		1780		56.995747191		28.1771573034		33.0526910112

		4/22/04		99
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		Comparación Act real y potencial flora

						Act oxidadora de amonio				Act oxidadora de nitrito				Act oxidadora de C

		Fecha		dias		Potencial		Real		Potencial		Real		Potencial		Real

		14-Jan		0		0.032202		0.0314225243		0.009252		0.0096151456		ND		0.0074548544

		1/27/04		13		0.043284		0.0617848544		0.010518		0.0110994175		0.035208		0.0122835146

		2/5/04		22		0.032316		0.0076879012		0.008364		0.0047704861		0.032928		0.0572209707

		2/18/04		35		0.028332		0.0358834951		0.018384		0.0148427184		0.123336		0.1659413592

		3/2/04		48		0.0075285		0.0481165049		0.005088		0.0211223301		0.05082		0.0982770874

		3/10/04		56		0.01614		0.047088932		0		0		0.03513		0

		3/12/04		58		0.00441		0.047088932		0.00441		0.009623301		0.017565		0.0361042718

		3/15/04		61		0.001248		0.0017126214		0.001248		0		0.002682		0.0182638835

		3/18/04		64		0.003678		0.0025118447		0.001182		0.0000326214		0.003612		0.0079971262

		3/22/04		68		0.002748		0.0054151456		0		0.0067852427		0.007953		0.0156432233

		3/23/04		69		0.01236		0.0080330097		0.000276		0.0048524272		0.011826		0.0284848544
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		Comparación Act real y potencial flora

		por gSSV

								Act oxidadora de amonio				Act oxidadora de nitrito				Act oxidadora de C

		Fecha		dias		ssv (mg/L)		Potencial		Real		Potencial		Real		Potencial		Real

		14-Jan		0		1820		14.0620087336		13.7216263196		4.0401746725		4.1987535507				3.2553949209

		1/27/04		13		1175		36.8374468085		52.5828547821		8.9514893617		9.4463127453		29.9642553191		10.4540549473

		2/5/04		22		825		39.1709090909		9.3186681631		10.1381818182		5.7824073683		39.9127272727		69.3587523773

		2/18/04		35		1500		14.166		17.9417475728		4.182		7.4213592233		61.668		82.9706796117

		3/2/04		48		1655		3.0479757085		19.4803663378		2.0599190283		8.5515506466		20.5748987854		39.7882944853

		3/10/04		56		840		6.183908046		18.0417364133		0		0		13.4597701149		0

		3/12/04		58		1400		6.6783919598		23.662779919		2.216080402		4.8358296336		8.8266331658		18.1428501732

		3/15/04		61		1520		0.6986842105		1.1267245784		0.8210526316		0		1.7644736842		12.0157128258

		3/18/04		64		1170		3.1435897436		2.1468757779		1.0102564103		0.0278815036		3.0871794872		6.8351506099

		3/22/04		68		1290		2.1302325581		4.1977873109		0		5.2598780763		6.1651162791		12.1265296907





		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



Potencial

Real

dias

A

Act ox amonio

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

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



Potencial

Real

dias

A

Act ox nitrito

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

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



Potencial

Real

dias

A

Act ox de C

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0




