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Abstract
[Best to start with a sentence that sets the larger context – something about needing to better understand processes occurring in ecologically engineered wastewater treatment] The Oberlin College “Living Machine” (OCLM) is a biological wastewater treatment facility designed to remove nutrients and organic matter [dissolved organic matter removal is just as important as suspended] while eliminating pathogens. Our research goal was to identify the conditions and mechanisms involved in the removal of FC within the OCLM. Identification of these conditions could lead to generalizations [?] concerning the most effective ways of removing pathogenic bacteria from wastewater. To understand the dynamics of removal we sampled a variety of tanks within the OCLM and investigated the effect [did you look at effects or relationships?] of total system water flow on fecal loading. We predicted that predation and competition by other bacterial communities are important mechanisms for the removal of FC, and so proposed a positive correlation between FC removal and bacterial metabolism. In this study we used BOD and CBOD as indirect measures of CBOD and BOD [what do you mean here?  BOD is a measure of BOD, isn’t it???], as these bacteria [which bacteria?] are important for other treatment goals, the removal of suspended solids, and nutrients. To measure the degree of correlation between FC and microbial metabolism, we sampled six tanks and measured FC concentration, BOD levels and CBOD levels. We compiled relevant flow data from a larger database composed of water flows occurring within the building the OCLM is housed. We determined that between CBOD and FC there was an R^2 of 0.95 [this is an overall correlation for all data?]. Within specific tanks the degree of correlation between FC and CBOD differed, suggesting that tank environments differ in their ability to remove FC [it is not clear how the conclusion follows from the statement about correlation]. Furthermore, we found a positive relationship between flow and FC levels during the three weeks in which our study took place. After analysis we established that while there was a correlation between FC and CBOD, and FC levels increased with periods of increased flow, our methodology did not allow us to establish a common mechanism. 
[See general comment at close] 
Background

As human influence on the natural environment increases, the development of technologies that can ameliorate and reduce the impacts of our existence have become increasingly important. Over the last twenty years there has been an increased focus on the creation of alternative waste water systems that can provide services similar, or even superior, to conventional wastewater treatment facilities. Biological wastewater treatment facilities, such as the Oberlin College Living Machine (OCLM), are a promising new technology, as they are reported to use less energy, do not require synthetic chemical inputs such as chlorine, and are more adept [?] at removing nutrients from wastewater than conventional systems. Many types of alternative wastewater treatment systems utilize principles adapted from wetland ecosystems, which serve a filtration function in natural systems (Vymazal 2005). These alternative systems, like conventional ones, aim to remove solid waste, suspended organic matter, and human-borne pathogens. In our study we focused on the removal of human-borne pathogens, which is a primary concern of the OCLM. Contamination of water by pathogenic enteric bacteria has serious consequences for human health, and there are stringent guidelines for removal of pathogens in wastewater [citation?].
[Good job setting context]

The presence of pathogens, specifically E. coli, is often measured by fecal coliform (FC) concentrations (Vymazal 2005). While there is substantial primary literature on the effectiveness of FC removal in biological wastewater treatment systems, exactly how FC removal takes place in these systems is still unclear. Temperature and exposure to ultraviolet radiation are two of the primary factors influencing FC removal (Khatiwada & Polprasert 1999, Burkhardt et al. 2000, Mayo 2004, Yukselen et al. 2003). [explain how temperature influences FC] Several biotic mechanisms have been proposed: a study by Tawfik et al. in 2006 indicated that predation by other microbes may play a large role in the removal of FC, and ciliate predation has also been implicated as a key factor (Toet et al. 2005). Finally, there has been research suggesting that certain species of aquatic plants species have been shown to produce antimicrobial exudates that kill off pathogens and FC (Vymazal 2005, Toet et al. 2005). Our study focused on determining under which tank conditions FC is most efficiently removed in the OCLM, in the hopes of increasing understanding of effective wastewater treatment for enteric pathogens for the purpose of honing treatment systems where fecal contamination of fresh water is a pressing concern.  [Nice job of establishing gap in knowledge and situation your study.  You should go further in describing what data already exist (but perhaps has not been analyzed) and what data need to be gathered]
The OCLM, located in the Adam Joseph Lewis Center for Environmental Studies, integrates ecosystem technology alongside conventional wastewater treatment technologies. The OCLM consists of a series of tanks, each with varying environmental conditions, designed to serve different functions in the treatment process (Appendix, Diagram 1). The six OCLM tanks we studied can be subdivided into four different groups according to shared environmental conditions (Table 1). We selected these six tanks because they are representative of the four different tank environments in which we expect FC to be significant [what do you mean by “to be significant”?  Do you mean removal?], based on analysis of historical FC concentration data.

We hypothesized that microbial predation and competition was the primary mechanism for removal of FC in the OCLM, and therefore that FC removal would be greatest in tanks that support the largest communities of microbes. To determine the location and extent of microbe populations we measured microbial metabolism by testing BOD levels; we measured BOD in all of the samples we measured FC concentration. [See comment at close]. We also predicted that increases in flow would result in increases in FC concentration and BOD in all tanks. Flow data and temperature were taken from the automatic monitoring system within the Environmental Studies building. Total building flow was used as an indication of total system loading, as the majority of the building's used water is directed to the OCLM.

Methods
Sampling BOD

[You need to actually describe the tanks in the text or in a figure included within the text – the reader has no way of knowing what AN1 means.  Appendices are extras – material included within the paper must be sufficient for the reader to completely understand what was done]
We took water samples of approximately 1.5L from several locations in the AN1, CA1, CA2, OA1, OA3 and CL tanks once a week, for three consecutive weeks [specify dates and specify how far into the semester this occurred and whether it was around events that would be expected to influence dynamics]. AN1 and CA1 tanks were stirred directly before the samples were taken, and sample bottles were mounted on a long pole and dipped into the tanks. Samples taken from OA1, OA3 and CL were collected in larger bottles by hand. Each sample was subsampled and used to measure CBOD and BOD. Sampling replication within each tank varied between runs and is described in Table 1. Directly after sampling occurred, we diluted water from AN1, CA1 and CA2 with a buffer stock solution made from 1:1000 parts phosphate, magnesium sulfate, calcium chloride and ferric chloride solutions, following Standard Methods (pg. 5-2) [you need to provide the citation here]. During week three we also diluted the OA1 sample, for BOD and CBOD readings only (see Table 2 for all dilution values). After dilution we agitated all bottles to homogenize the samples and stir up any particles that had settled.

Measuring BOD

We poured all samples into glass-stoppered BOD bottles, and took initial dissolved oxygen (DO) readings with an oxygen probe. Two sets of two BOD bottles were created for each tank: one set for measuring BOD and one set for measuring CBOD. The BOD bottles were incubated for five days, between 19 and 21 degrees C, and then final DO readings were taken. We measured and incubated CBOD bottles in the same manner but with the addition of a nitrification inhibitor, as is described in Standard Methods (pg. 5-5). We determined overall oxygen demand by subtracting the final reading from the initial reading. Nitrogenous biological oxygen demand (NBOD) was found by subtracting CBOD from BOD.

Sampling FC

We collected water samples of approximately 200mL from each of the six tanks in the study. Three replicates were taken from each tank [?] during each sampling period to account for spatial heterogeneity of water quality within the tanks. Replicate samples were taken from the same general area within the tanks. With the aerated tanks this sample procedure would still have captured some variation within the tank because the mixing created by the aeration. Fecal coliform samples taken from AN1 were difficult to sample because of the extremely heterogeneous nature of the water and the film of carbon material that often formed on the top of the water. Before samples were taken the tank was stirred with a long sampling cup, breaking up and mixing the water in an effort to a more homogenous sample.  

Measuring FC
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We measured FC by following the Fecal Coliform Membrane Filter Procedure (Standard Methods, pg. 9-63). In order to obtain accurate concentrations of FC many of the samples taken had to be diluted. Because the OCLM is a licensed wastewater treatment facility, as well as an educational facility, FC readings have been taken at __ intervals within the effluent stream to ensure EPA standards are being met. Occasionally FC readings are taken in upstream tanks, usually CA1. The trends of the historical data were used as reference when choosing dilutions. Even with this guidance, some of our samples had to be thrown out because the values were too high to count accurately. Accurate samples have a colony count from approximately 20-120. The AN1 and CA tanks are typically diluted 1:100 to 1:500 mL sample to buffer. Samples from OA and CL tanks normally do not need to be diluted before running the Membrane Filter Procedure. We diluted AN1 samples 1:500 in run 1, but were unable to get an accurate count. We therefore increased our dilution to 1:1000 in run 2, but FC levels were still too high for us to accurately measure. In the third run AN1 was diluted 1:10,000 will success, but this dilution was far beyond any historical dilutions used to get an accurate reading. In the first two runs, CA1 and CA2 samples were diluted 1:100, and because we observed an increasing trend the third run was diluted 1:250.  
Results
[you need to include units!]
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After the sampling period, FC, CBOD, and NBOD we averaged the three weeks of sampling to make a more accurate snap shot of system dynamics. Fecal coliform trends were graphed on a logarithmic scale so as to display them all together (Figure 1), and exhibit a steady downward trend throughout the tanks with the largest change between AN1 and CA1. There was little difference between in FC concentrations between CA1 and CA2, and the second largest drop in FC concentration was between CA2 and OA1. 

Over all three runs we found CBOD and BOD to decrease throughout the system, shown here as an average of all runs (Figure 2).  

Figure 2 
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BOD, CBOD, and NBOD values were also averaged over the three sampling periods values (Figure 3). NBOD [as a %?!.  This is very different from total NBOD]. was lowest in the AN1 and CL tanks, indicating little nitrification activity, which is consistent with the anaerobic conditions in the tanks [this is analysis rather than results – keep analysis in the discussion section]. AN1 exhibited the highest levels of CBOD, reflecting the high level available carbonaceous material within the tank. OA1 exhibited the highest value of NBOD, indicated high levels of nitrification in this aerated tank. [It would be very strange if absoltue NBOD were lowest in AN1 – this should be the tank with the most ammonium!  In your thinking, you need to separate the fact that although there is no O2 in the AN tanks for nitrification, there is lots of O2 in the BOD bottle incubation, so there should be lots of potential for nitrification as measured with NBOD.]
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While NBOD exhibited a general decrease over the system, levels rose between CA1 and CA2 (Figure 4). NBOD is highest in absolute value in AN1 and CA2, though in percent BOD NBOD is highest in OA1, as indicated in Figure 3.  [See comment above for last figure]
Figure 4
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We found a strong positive correlation between BOD and FC averaged across all tanks, and CBOD and FC averaged across all tanks (Figure 5) and (Figure 6). 
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[text is much too small to read on the figure above.  To what extent do you think this relationship is driven by the few very high values for AN?  I think you really need to do a separate analysis with and without these tanks included]
After establishing BOD and CBOD, NBOD was calculated for each tank, and averaged over all three runs [explain how it was calculated]. The relationship between FC concentrations and NBOD levels was not as strong (Figure 7).
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We found that increases in inputs into the system corresponded with increases in FC concentrations both in the AN1 tanks and throughout the system (Figure 8). Relatively small increases in flow were correlated to large increases in FC concentrations two weeks later. The residence time in the system was not clearly established [You can determine this from the data that you have on flow!], but if it were approximately two weeks, increased flow from week one to two could account for the increase FC concentrations measured in the third week. 
We did not find a correlation between CBOD and input levels.

[If your goal is to illustrate a relationship between flow and FC concentration, then a regression would do a better job.  The way this is scaled, differences in both FC and flow are very difficult to detect visually]
To assess [establish implies that you enter into this with a bias]  the relationship between FC and temperature, we compared and analyzed historical data (Table 4). These data show the trend in both FC within CA1 over the six months before this study was completed, and the related temperature values for those months in CA1 and OA1. The fluctuation in temperature between tanks is low, though there is a seasonal pattern in temperature throughout all of the tanks. From June to November 2006 FC concentrations in CA1 and average monthly temperatures in CA1 were graphed, and shown to have a weak correlation (Figure 9).  [If you have no data below 10 ºC, there is no point in including intervals below this in your scale]
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[image: image3.emf]Month (2006) Tank *FC (adjusted)**Temp CA1 **Temp OA3

June CA1 375 18.9 20.4

August  CA1 1400 20.7 19.5

September CA1 6850 18 17.3

October CA1 1500 15.5 14.5

November  CA1 8400 14.3 12.6

*FC readings are median for that month 

**Temperature is average for that month


[What does “adjusted” mean?  You need a legend explaining this further]
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Discussion/Conclusion 
Sampling and measurement inaccuracies

Since AN1 is the first station of the OCLM, samples taken are extremely heterogeneous, and given the high dilution used in our study, a sample may vary dramatically depending upon what material is capture in the small volume used for the dilution [nice explanation]. While in the first run CA1 and CA2 samples were diluted to allow for an accurate reading, there was difficulty with subsequent runs. On the second run, two different operators were responsible for the final FC count, and in this run the CA counts dropped dramatically, while FC concentrations in all other tank subgroups increased. This led us to believe that idiosyncratic differences in the counting methodology employed by the operators created discrepancies, and those samples were later removed from our regressions. While difficulty with dilution is common in the upstream tanks, historically no dilution has been used in OA1 or OA3. However, during our second and third runs FC concentrations increased dramatically and OA1 values in the third run were therefore inaccurate. This indicated that FC concentrations were persisting farther into the treatment stream than when the experiment began.

Results

The overall decrease in FC concentrations from AN1 to CL was expected, as FC removal is one of the primary functions of the OCLM and historical records support this trend [this statement does not consider mechanisms – we expected it to decrease because we have seen it decrease before]. Decreases in CBOD were also predicted, as suspended solids and organic material are removed from the water column throughout the treatment process. The increase in NBOD in tank CA2 was not expected, however, and it is possible that CA2 tank conditions favor nitrifying bacteria, or that favorable conditions [what does “favorable conditions” mean?  How does it relate to mechanisms?] in CA1 led to an increase of NBOD in CA2. Since these two tanks are similar in function and condition in terms of temperature, aeration, and purpose, it is also possible that the differences in NBOD were due to sampling errors. Future studies should be done to better determine whether or not conditions vary substantially within OCLM tank subgroups. Because the system experiences variable loading, it is difficult to determine if the levels observed in a particular tank are due to the specific conditions in that tank, or processes and flow coming from the previous tank. If in fact conditions in the previous tank played the largest role in levels that we observed, our results indicate that tank conditions in CA1 may be the most favorable for nitrifying bacteria. Additionally, assuming this tank relationship, the increase in NBOD in CA2 may have driven the large decrease in FC observed in the following tank (OA1), if in fact competition/predation from nitrifying bacteria play a large role in FC removal. Without further study it is difficult to determine the specifics of these inter-tank relationships.


The discrepancy between expected background die-off rates of FC (Appendix, Figure 10) with the trend of FC decrease through the system that we observed (Figure 1) points to a tank-specific mechanism in the OA group. Although the system experiences variable loading, the mean difference between FC concentration in CA2 and OA1 was substantial, limiting the impact of variable loading on this trend. The drop between the CA tanks and the OA tanks is large, and does not correspond to the expected die-off rate. Peaks in FC populations are generally followed by a precipitous descent, a relationship that can be modeled with a standard first-order kinetics equation:

k = q ln(Ci − Co),

in which Co is the CFU/100mL in the outflow, Ci is CFU/100mL in the inflow,  k is equal to an areal first-order rate constant [what are its units?  Equation can not be interpreted without units], and q equals the HLR (hydraulic loading rate) (Vymazal 2005) [need units for this to!]. We were unable to establish exactly the extent to which our data deviated from this standard first order decay, because we lacked data pertaining to q and k, but a comparison of log graphs elucidates a significantly different relationship between FC concentration and distance from input source [q is flow, you have data for this.  The point is to see if you derive a k (not hard to do) that is constant under different flow conditions – if so, then your data follow this pattern].


There are many factors that could contribute to the marked decrease that occurred between the CA and OA tanks. Many microorganisms prefer to be associated with solids than to be in suspension, so transport and distribution of waterborne pathogenic microorganisms is often a function of loading and the characteristics of suspended solids in the water (Brookes et al. 2004). The rhizosphere functions to trap particles and adsorb suspended solids, leading to amalgamation of bacteria on the roots, where the oxic environment kills them. The OA tanks are actively oxygenated, and additional oxygenation of the rhizosphere by the roots themselves is deleterious to enteric bacteria, which are facultative or obligate anaerobes. Additionally, plant exudates with antimicrobial properties can kill off FC [you said this in introduction.  In your discussion you should interpret your data in light of this]. Evidence that plants stimulate the development of particular bacterial communities can be seen in the heterogeneous colonization of the rhizosphere by different bacterial taxa (Vacca et al. 2005), and symbioses between plants and communities of bacteria shown to adversely affect FC could also contribute to FC removal (Vymazal 2005). 

We observed a strong positive correlation between BOD and CBOD in all three of our runs. This correlation was anticipated, and serves as an indication that procedures involved in BOD and CBOD measurement were accurate [logic of sentence is not clear – how does it follow?]. The only anomaly we observed was in the third run in AN1. During this run the CBOD value for AN1 was higher than the BOD value recorded. Since CBOD is a measure of the carbonaceous oxygen demand, part of the total BOD, CBOD values greater than BOD values are not possible. We therefore attribute these values to measurement error.


The AN1 and CL tanks had the lowest percentage NBOD accounting for total BOD, indicating little nitrification, which is consistent with the anaerobic conditions at which these tanks are kept [you need to think through what data mean when they are expressed as a percentage.  Your data suggest that you have an enormous amount of potential nitrification in AN1 – far larger than in any other tank.  You know you don’t have any nitrification in this tank because it is anaerobic, but I’m not sure how the low percentage says anything more than that you have an even more enormous amount of labile carbon in this tank]. AN1 exhibited the highest percentage of CBOD, reflecting the high level of available carbonaceous material within the tank. The percentage of NBOD accounting for total BOD was greatest in tank OA1, indicating high levels of nitrification in this aerated tank. The difference between NBOD and CBOD in different tanks indicates that there are different microbial communities supported, which may contribute to the differences observed in FC removal.


While there was a strong correlation between FC and BOD, we were unable to directly measure BOD as a mechanism of FC removal. On the other hand, we were able to rule out many of the other possible factors that the primary literature suggests may affect levels of FC [yes, this is a useful way to think about your data – what does your data tell you is possible and what isn’t possible. But here you also need to consider covariation in variables.  For instance, the system is warmest during the summer, a time when there is also essentially no flow.  So in an analysis that includes long term data flow and temperature vary together and can’t necessarily be separated as factors influencing fecal coliform]. Temperature, for instance, did not seem to have a significant impact on FC removal (Figure 9). Even as temperatures dropped within the tanks over fall and early winter, there was a dramatic increase in FC concentrations in CA1 [Flow!]. This is likely partially due to the seasonal usage pattern of the building [yes, it can’t be separated]: it is used primarily from September to May, when the college is in session. Seasonal temperature in the OCLM tanks varies dramatically, with a high in June at around 22ºC to February when the tanks can get as cold as 9ºC. However, for the period of our study, temperature between tanks outside (AN1, CA1 and CA2) and those inside the greenhouse (OA1, OA3 and CL) did not vary a lot, usually less than 2 degrees C. While there may be a change in FC due to temperature, it is masked by the changes in system loading: during the winter, when FC might be most influenced by temperature differences, there is an increase in the overall volume of water and FC containing input. Additionally, studies have shown that bacteria of the E. coli family are able to persist in natural streams during the wintertime, indicating that cold temperatures are not necessarily a major factor in die-off (Meays 2006).

UV exposure can be ruled out as a confounding variable, because the first two tank groups studied are underground, and are not exposed to sunlight, and the other two tank groups are in a glass green house, which shields them from UV radiation. The contribution of aquatic plant toxics to FC removal within the OCLM requires further study. While the specific plants identified in the primary literature are not present within the OCLM, we did not study plant-microbe interactions in detail, and therefore cannot rule out the possibility of toxin release.  

Temperature and UV light are thought to be the most important abiotic factors affecting FC concentration, and protozoan predation is thought to be the most important biological parameter influencing FC concentration (Chigbu et al. 2005). However, the myriad other factors, such as die-off, chemical environment, antimicrobial phytotoxins, and microbial dynamics including competition and predation that have been observed to influence FC removal (Tawfik et al. 2006) speak to the complexity of the process of FC removal. While we were unable to firmly establish the mechanism, there is a clear correlation between microbial metabolism and FC removal, which warrants further study.

The difficulty in establishing a clear mechanism for FC removal was not surprising given the nature of the OCLM. Since it is designed to mimic wetland systems, a complex microbial and plant community has developed over the six years of its operation. Unlike conventional wastewater treatment facilities there isn't necessarily one function or factor that is responsible for FC removal, and instead there may be many factors that act individually or in combination [redundancy implies no interaction, your prior arguments intimate interaction]. Though the mechanism is not totally understood, our study corroborates the general consensus [consensus?] that inherent trophic complexity and biotic diversity to the wetland ecology approach to wastewater treatment is clearly an effective design strategy.

Appendix

[Things that are necessary for understanding the paper should go into the paper, things that are not, but may be important or useful to the audience can go in an appendix.  So, for example, the info that explains what the tanks are needs to be in the paper so that a reader unfamiliar with the system has sufficient information to interpret your work, while the details on the dilution factors can go in an appendix.  Actually, I think most of the info below belongs within the paper.]
Table 1: Tank Functions

	Tank Group
	                                             Function

	AN
	The AN tanks are designed for primary treatment, which includes (suspended solids settle)(what does this mean, and anoxic conditions support anaerobic microbes that decompose organic matter. FC is most concentrated in AN as it is the first stage of treatment.

	CA
	The CA tanks are actively aerated settling basins, designed to support a population of aerobic microbes, which may play a role in FC removal by predation or competition. 

	OA
	The OA tanks are open aerated tanks designed to host to a complex biotic community of macrophytes, protozoa, and microbes. The roots of emergent vegetation provide a substrate for microbial communities, which play an important role in the removal of suspended organic material, ammonia, and perhaps FC.

	CL
	The clarifier (CL) is a tertiary-stage anaerobic settling basin, designed to allow collection and removal of bio-solids from the water column. FC concentrations in the CL have been historically low.


Table 2: Within Tank Replication

	
	FC Replicates
	BOD/CBOD Replicates

	Run 1: 11/2/06
	3
	2

	Run 2: 11/8/06
	3
	2

	Run 3: 11/17/06
	3
	3


Table 2: Dilution Values

	
	Tank
	BOD/CBOD dilution
	FC dilution

	Run 1: 11/2.06


	AN1
	1:500
	1:500

	
	CA1
	1:100
	1:100

	
	CA2
	1:100
	1:100

	
	AN1
	1:500
	1:1000

	Run 2: 11/8/06


	CA1
	1:100
	1:100

	
	CA2
	1:100
	1:100

	
	AN1
	1:500
	1:10,000

	Run 3: 11/17/06


	CA1
	1:100
	1:250

	
	CA2
	1:100
	1:250

	
	OA1
	1:2
	1


Diagram 1

We sampled from all tanks labeled in bold, except for AN2. Italics represent tanks with similar environmental conditions, and thus similar function.

Figure 10 [???]
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1. Title

>Clearly indicates what you did and ideally what you found. Y, but “Understanding” is bit vague and could be removed
2. Abstract

>Summarizes what you did, how you did it, what you found, and why it is important.
See comments in text
3.  Introduction/Background

>Sets context by describing the overall problem that research addresses and appropriately situates this in larger ecological and societal context.  Yes, this is strongest part of paper up until last few paragraphs of intro – see specific comments
>Cites relevant primary and secondary literature to support arguments (minimum of four citations). Y
>Problem statement establishes gap in knowledge, need for research, and describes how your research fills gap. Y, but see comments
>Clearly states mechanistic hypotheses explaining what you expected to observe and why. See comments
4. Methods (revised from proposal)

>Describes what you did in sufficient detail that someone could repeat your experiment.
Y
>Answers what, where, when, and how you made your measurements. Y, but see comments
>Includes diagrams, maps of sampling, tables, timelines as appropriate (only if appropriate). See comments on what belongs in an appendix
>References literature where appropriate (who’s procedure did you follow?). Y, need full citation for Standard Methods each time it is cited.
5. Results:

>Includes text, tables, graphs & figures that describe but do not explain results. Y, but see comments on analysis vs. description
>Explains calculations. See comments
>Indicates statistical significance. NA
>Does not present same data in both tables and graphs. N
6. Analysis & Discussion:

>Interprets and critically analyzes your findings.
This is the weakest part of your paper.  Frankly it is disorganized.
>Explores connections between your findings and those of other studies (agreement, disagreement, relevance). 
>Addresses the usefulness and limitations of the methods you used. OK
>Addresses limitations of findings and suggests further research that might extend or more conclusively addresses your initial hypotheses and findings. OK
7.  Literature cited:

>Uses format of the journals Ecology or American Naturalist. Yes
>Does not use footnotes. Y
8. Figures and figure legends: (tables, graphs, conceptual models, etc. that appear in introduction, results, and analysis & discussion sections)

>Text legend below each figure describes content in sufficient detail that reader can understand what the figure represents without reference to text in manuscript .  Y


>Symbol legend within the frame of each graphic indicates what different color bars, lines or shapes represent. Y
>Figures are numbered sequentially in the order in which they appear in the paper. 

>Every figure that appears in paper is directly referenced within the paper. Y
>Units are indicated either within the figures (often in the x and y axis labels) or in the text legend. 

9. Appendix 1: Division of labor: 

>Describes role of each group member in developing and implementing the project.
Not described!
10.  General comments:

Jeff, Lenore and Andrew:

You have a very nicely written introduction.  You still face the challenges we discussed earlier in the semester with respect to relating your findings to your initial hypotheses and mechanisms.  I sense that given another few days and some careful thinking about all of this you could have come up with a good story to account for your data.  Frankly, the discussion reads like a bit of a mind dump without sufficient editing of thought.  The weakest link in your argument is the supposition that BOD measures a specific microbial community that is necessarily relevant to FC removal. BOD is a measure of the presence of materials that consume oxygen.  While organisms obviously need to be present to accomplish this, it is not really a measure of microbial activity.  Can we assume that organisms involved in BOD removal are necessarily predating on FC?  Perhaps, but I would need a clearer argument explaining mechanisms for this.  In the end, what you need to do when you write a paper like this is to start with your data and determine what the data can and cannot tell you about relationships and mechanisms.  If your data don’t end up clearly addressing the hypotheses that you set out with, then you need to change your story so that the story you tell is, indeed, properly illustrated by the data that you have.  So, although you might choose in your introduction to discuss issues of predation, if your data can’t confirm or negate this mechanism, it should be a peripheral component of your discussion.  You have a good dataset for both FC and BOD and I think a clear story could be developed around the notion that removal of both of these is important and that it is important for the world to gain a better understanding of where and by what mechanisms this occurs.  Just finding out what variables are related to each other is an important and justifiable task.  Although it is probably worth some speculation, I don’t see the need for making the case that there is a causal relationship between the two. 
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Outliers represent values for FC in the CA tanks that counted by a different method  [different method or a different person?  Be clear so that future generations can interpret your work appropriately] than the rest of the points. AN values are not included on this regression because they were so high that they skewed the regression.
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_1101755852.xls
ANOVA

		Living Machine Metabolism

		FC, BOD, and CBOD snapshot data





Readings - Run 1

		

		Run 1: 11/2/06

		C/BOD Run 1		Initial Reading		Final Reading		Dt

				11/2/06 10:45		11/6/06 19:30		4.36

		Tank		Replicate		Dilution Factor		DOi		DOf		Change in DO (mg/L)		C/BOD4 (mg/L)		C/BOD5 (mg/L)		Av. C/BOD5

		AN1		BODa		0.0020		8.82		7.56		1.26		630		721.72		764.68

				BODb		0.0020		8.88		7.47		1.41		705		807.64

				CBODa		0.0020		8.91		7.75		1.16		580		664.44		632.94

				CBODb		0.0020		8.94		7.89		1.05		525		601.43

		CA1		BODa		0.0100		8.55		7.65		0.9		90		103.10		87.64

				BODb		0.0100		8.1		7.47		0.63		63		72.17

				CBODa		0.0100		8.54		7.82		0.72		72		82.48		83.05

				CBODb		0.0100		8.58		7.85		0.73		73		83.63

		CA2		BODa		0.0100		8.69		7.97		0.72		72		82.48		103.10

				BODb		0.0100		8.84		7.76		1.08		108		123.72

				CBODa		0.0100		8.93		8.04		0.89		89		101.96		84.77

				CBODb		0.0100		8.53		7.94		0.59		59		67.59

		OA1		BODa		1.0000		9.78		4.18		5.6		5.6		6.42		6.88

				BODb		1.0000		9.57		3.15		6.42		6.42		7.35

				CBODa		1.0000		9.56		5.96		3.6		3.6		4.12		3.84

				CBODb		1.0000		9.97		6.37		3.1		3.1		3.55

		OA3		BODa		1.0000		10.19		7.97		2.22		2.22		2.54		2.46

				BODb		1.0000		10.07		7.99		2.08		2.08		2.38

				CBODa		1.0000		10.04		8.45		1.59		1.59		1.82		1.88

				CBODb		1.0000		9.91		8.22		1.69		1.69		1.94

		CL		BODa		1.0000		9.89		8.38		1.51		1.51		1.73		1.86

				BODb		1.0000		9.83		8.10		1.73		1.73		1.98

				CBODa		1.0000		9.92		8		1.92		1.92		2.20		1.61

				CBODb		1.0000		9.6		8.71		0.89		0.89		1.02

		FC Run 1		Initial Reading		Final Reading

				11/2/06 11:00		11/3/06 15:00

		Tank		Replicate		Dilution Factor		Count		Dilution Adjusted		Average CFU/100ml		STDEV		Standard Error

		AN1		A		0.002		>10,000		NA		NA		NA		NA

				B		0.002		>10,000		NA

				C		0.002		>10,000		NA

		CA1		A		0.010		1000		100000		83333		208.1665999466		120.1850425155

				B		0.010		600		60000

				C		0.010		900		90000

		CA2		A		0.010		1000		100000		63333		404.1451884327		233.3333333333

				B		0.010		700		70000

				C		0.010		200		20000

		OA1		A		1.000		76		76		81		5.0332229568		2.905932629

				B		1.000		80		80

				C		1.000		86		86

		OA3		A		1.000		15		15		14		1		0.5773502692

				B		1.000		13		13

				C		1.000		14		14

		CL		A		1.000		6		6		9		2.5166114784		1.4529663145

				B		1.000		11		11

				C		1.000		9		9





Readings - Run 2

		

		Run 2: 11/8/06

		C/BOD Run 2		Initial Reading		Final Reading

				11/8/06 15:50		11/13/06 14:55

		Tank		Replicate		Dilution Factor		DOi		DOf		Change in DO (mg/L)		C/BOD5 (mg/L)		Av. C/BOD5

		AN1		BODa		0.0020		9.37		7.36		2.01		1005		970

				BODb		0.0020		9.46		7.59		1.87		935

				CBODa		0.0020		9.54		7.69		1.85		925		915

				CBODb		0.0020		9.52		7.71		1.81		905

		CA1		BODa		0.0100		7.95		7.09		0.86		86		107

				BODb		0.0100		8.13		6.85		1.28		128

				CBODa		0.0100		8		6.96		1.04		104		103.5

				CBODb		0.0100		8.02		6.99		1.03		103

		CA2		BODa		0.0100		8.35		7.13		1.22		122		118.5

				BODb		0.0100		7.65		6.5		1.15		115

				CBODa		0.0100		8.32		7.18		1.14		114		111.5

				CBODb		0.0100		7.96		6.87		1.09		109

		OA1		BODa		1.0000		9.85		2.31		7.54		7.54		7.51

				BODb		1.0000		9.8		2.32		7.48		7.48

				CBODa		1.0000		9.53		3.73		5.8		5.8		5.825

				CBODb		1.0000		9.5		3.65		5.85		5.85

		OA3		BODa		1.0000		9.91		7.09		2.82		2.82		2.795

				BODb		1.0000		9.78		7.01		2.77		2.77

				CBODa		1.0000		10.07		7.72		2.35		2.35		2.41

				CBODb		1.0000		10.03		7.56		2.47		2.47

		CL		BODa		1.0000		10.14		7.9		2.24		2.24		2.22

				BODb		1.0000		10.05		7.85		2.2		2.2

				CBODa		1.0000		9.99		7.91		2.08		2.08		2.025

				CBODb		1.0000		9.92		7.95		1.97		1.97

		FC Run 2		Initial Reading		Final Reading

				11/8/06 15:00		11/9/06 17:00

		Tank		Replicate		Dilution Factor		Count		Dilution Adjusted		Sample Volume		Average CFU/100ml		STDEV		Standard Error

		AN1		A		0.001		>500		NA		250.0		NA		NA		NA

				B		0.001		>500		NA		250.0

				C		0.001		>500		NA		250.0

		CA1		A		0.010		37		3700		100		3266.7		3.7859388972		2.1858128414

				B		0.010		31		3100		100

				C		0.010		30		3000		100

		CA2		A		0.010		16		1600		100		1300.0		3		1.7320508076

				B		0.010		13		1300		100

				C		0.010		10		1000		100

		OA1		A		1.000		122		122		100		125.3		6.6583281185		3.8441875316

				B		1.000		133		133		100

				C		1.000		121		121		100

		OA3		A		1.000		10		10		100		12.7		3.0550504633		1.7638342074

				B		1.000		12		12		100

				C		1.000		16		16		100

		CL		A		1.000		12		12		100		8.3		4.0414518843		2.3333333333

				B		1.000		4		4		100

				C		1.000		9		9		100





Readings - Run 3

		

		Run 3: 11/17/06

		C/BOD Run 3		Initial Reading		Final Reading

				11/17/06 16:00		11/22/06 13:00

		Tank		Replicate		Dilution Factor		DOi		DOf				Change in DO (mg/L)		C/BOD5 (mg/L)		Av. C/BOD5

		AN1		BODa		0.002		8.63		7.27				1.36		680.00		676.67

				BODb		0.002		8.60		7.42				1.18		590.00

				BODc		0.002		8.54		7.02				1.52		760.00

				CBODa		0.002		8.57		7.36				1.21		605.00		725.00

				CBODb		0.002		8.59		7.11				1.48		740.00

				CBODc		0.002		8.52		6.86				1.66		830.00

		CA1		BODa		0.01		8.61		7.10				1.51		151.00		155.67

				BODb		0.01		8.61		6.82				1.79		179.00

				BODc		0.01		8.42		7.05				1.37		137.00

				CBODa		0.01		8.64		7.28				1.36		136.00		120.67

				CBODb		0.01		8.59		7.34				1.25		125.00

				CBODc		0.01		8.48		7.47				1.01		101.00

		CA2		BODa		0.01		10.39		8.22				2.17		217.00		175.67

				BODb		0.01		8.65		7.49				1.16		116.00

				BODc		0.01		10.40		8.46				1.94		194.00

				CBODa		0.01		8.71		7.68				1.03		103.00		104.33

				CBODb		0.01		8.63		7.76				0.87		87.00

				CBODc		0.01		10.00		8.77				1.23		123.00

		OA1		BODa		0.5		9.47		0.89				8.58		17.16		15.56

				BODb		0.5		9.38		0.88				8.50		17.00

				BODc		0.5		9.42		3.16				6.26		12.52

				CBODa		0.5		9.31		1.14				8.17		16.34		12.63

				CBODb		0.5		8.63		5.78				2.85		5.70

				CBODc		0.5		9.38		1.45				7.93		15.86

		OA3		BODa		1		10.28		7.05				3.23		3.23		3.23

				BODb		1		10.21		6.97				3.24		3.24

				BODc		1		10.34		7.11				3.23		3.23

				CBODa		1		10.42		7.32				3.10		3.10		3.00

				CBODb		1		10.26		7.14				3.12		3.12

				CBODc		1		10.31		7.53				2.78		2.78

		CL		BODa		1		9.64		7.10				2.54		2.54		2.79

				BODb		1		9.90		6.95				2.95		2.95

				BODc		1		10.06		7.19				2.87		2.87

				CBODa		1		9.96		7.37				2.59		2.59		2.60

				CBODb		1		9.88		7.30				2.58		2.58

				CBODc		1		10.11		7.47				2.64		2.64

		FC Run 3		Initial Reading		Final Reading

				11/17/06 14:00		11/18/06 19:00

		Tank		Replicate		Dilution Factor		Count		Dilution Adjusted		Sample Vl.		Average CFU/100ml		STDEV		Standard Error

		AN1		A		0.0001		192.000		1920000.000		100.000		1910000.000		8.5440037453		4.9328828623

				B		0.0001		199.000		1990000.000		100.000

				C		0.0001		182.000		1820000.000		100.000

		CA1		A		0.004		295.000		73750.000		250.000		185625.000		21.0713075057		12.1655250606

				B		0.004		319.000		79750.000		250.000

				C		0.004		277.000		69250.000		250.000

		CA2		A		0.004		231.000		57750.000		250.000		138125.000		14		8.0829037687

				B		0.004		205.000		51250.000		250.000

				C		0.004		227.000		56750.000		250.000

		OA1		A		1.000		>1000		NA		100.000		NA		NA		NA

				B		1.000		>1000		NA		100.000

				C		1.000		>1000		NA		100.000

		OA3		A		1.000		283.000		283.000		100.000		318.000		32.7871926215		18.929694486

				B		1.000		348.000		348.000		100.000

				C		1.000		323.000		323.000		100.000

		CL		A		1.000		201.000		201.000		100.000		222.667		19.5533458348		11.2891294813

				B		1.000		239.000		239.000		100.000

				C		1.000		228.000		228.000		100.000





Sheet1

		Rate of FC Removal by Functional Group

		Run 1

		Functional Group		FCi		FCf		Removal (R)		Avg. Remaining FC		Functional Group		% Avg. R		% FC Removal		% Removal of total FC

		AN										AN		7/72		90.28		90.28

		CA		83333.3		63333.3		3/4				CA		5/8		36.6

		OA		80.7		14.0		1/6				OA		1/7		86.27

		CL		14.0		8.7		5/8				CL		2/3		34.09

		Run 2

		Functional Group

		AN

		CA		3266.7		1300.0		2/5

		OA		125.3		12.7		1/9				Functional Group		% FC Removal

		CL		12.7		8.3		2/3				AN		90.28

												CA		36.6

		Run 3										OA		86.27

		Functional Group										CL		34.09

		AN		1910000.0		185625.0		7/72

		CA		185625.0		138125.0		3/4

		OA

		CL		318.0		222.7		5/7

		Notes:

		Fci is the concentration of FC in the previous tank

		FCf is the concentration of FC in the next tank

		R is the fraction of initial concentration remaining after wastewater is processed by a functional group

		*ideally RR would take into account the background rate of FC removal (die-off from abiotic factors such as temperature)

				Avg. FCi		Avg. FCf

		AN

		CA		90741.7		67586.1

		OA		103.0		13.3

		CL		114.9		79.9






_1227860844.xls
Sheet1

		Month (2006)		Tank		*FC (adjusted)		**Temp CA1		**Temp OA3

		June		CA1		375		18.9		20.4

		August		CA1		1400		20.7		19.5

		September		CA1		6850		18		17.3

		October		CA1		1500		15.5		14.5

		November		CA1		8400		14.3		12.6

		*FC readings are median for that month

		**Temperature is average for that month
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Readings - Run 1

		

		Run 1: 11/2/06

		C/BOD Run 1		Initial Reading		Final Reading		Dt

				11/2/06 10:45		11/6/06 19:30		4.36

		Tank		Replicate		Dilution Factor		DOi		DOf		Change in DO (mg/L)		C/BOD4 (mg/L)		C/BOD5 (mg/L)		Av. C/BOD5

		AN1		BODa		0.0020		8.82		7.56		1.26		630		721.72		764.68

				BODb		0.0020		8.88		7.47		1.41		705		807.64

				CBODa		0.0020		8.91		7.75		1.16		580		664.44		632.94

				CBODb		0.0020		8.94		7.89		1.05		525		601.43

		CA1		BODa		0.0100		8.55		7.65		0.9		90		103.10		87.64

				BODb		0.0100		8.1		7.47		0.63		63		72.17

				CBODa		0.0100		8.54		7.82		0.72		72		82.48		83.05

				CBODb		0.0100		8.58		7.85		0.73		73		83.63

		CA2		BODa		0.0100		8.69		7.97		0.72		72		82.48		103.10

				BODb		0.0100		8.84		7.76		1.08		108		123.72

				CBODa		0.0100		8.93		8.04		0.89		89		101.96		84.77

				CBODb		0.0100		8.53		7.94		0.59		59		67.59

		OA1		BODa		1.0000		9.78		4.18		5.6		5.6		6.42		6.88

				BODb		1.0000		9.57		3.15		6.42		6.42		7.35

				CBODa		1.0000		9.56		5.96		3.6		3.6		4.12		3.84

				CBODb		1.0000		9.97		6.37		3.1		3.1		3.55

		OA3		BODa		1.0000		10.19		7.97		2.22		2.22		2.54		2.46

				BODb		1.0000		10.07		7.99		2.08		2.08		2.38

				CBODa		1.0000		10.04		8.45		1.59		1.59		1.82		1.88

				CBODb		1.0000		9.91		8.22		1.69		1.69		1.94

		CL		BODa		1.0000		9.89		8.38		1.51		1.51		1.73		1.86

				BODb		1.0000		9.83		8.10		1.73		1.73		1.98

				CBODa		1.0000		9.92		8		1.92		1.92		2.20		1.61

				CBODb		1.0000		9.6		8.71		0.89		0.89		1.02

		FC Run 1		Initial Reading		Final Reading

				11/2/06 11:00		11/3/06 15:00

		Tank		Replicate		Dilution Factor		Count		Dilution Adjusted		Average CFU/100ml		STDEV		Standard Error

		AN1		A		0.002		>10,000		NA		NA		NA		NA

				B		0.002		>10,000		NA

				C		0.002		>10,000		NA

		CA1		A		0.010		1000		100000		83333		208.1665999466		120.1850425155

				B		0.010		600		60000

				C		0.010		900		90000

		CA2		A		0.010		1000		100000		63333		404.1451884327		233.3333333333

				B		0.010		700		70000

				C		0.010		200		20000

		OA1		A		1.000		76		76		81		5.0332229568		2.905932629

				B		1.000		80		80

				C		1.000		86		86

		OA3		A		1.000		15		15		14		1		0.5773502692

				B		1.000		13		13

				C		1.000		14		14

		CL		A		1.000		6		6		9		2.5166114784		1.4529663145

				B		1.000		11		11

				C		1.000		9		9





Readings - Run 2

		

		Run 2: 11/8/06

		C/BOD Run 2		Initial Reading		Final Reading

				11/8/06 15:50		11/13/06 14:55

		Tank		Replicate		Dilution Factor		DOi		DOf		Change in DO (mg/L)		C/BOD5 (mg/L)		Av. C/BOD5

		AN1		BODa		0.0020		9.37		7.36		2.01		1005		970

				BODb		0.0020		9.46		7.59		1.87		935

				CBODa		0.0020		9.54		7.69		1.85		925		915

				CBODb		0.0020		9.52		7.71		1.81		905

		CA1		BODa		0.0100		7.95		7.09		0.86		86		107

				BODb		0.0100		8.13		6.85		1.28		128

				CBODa		0.0100		8		6.96		1.04		104		103.5

				CBODb		0.0100		8.02		6.99		1.03		103

		CA2		BODa		0.0100		8.35		7.13		1.22		122		118.5

				BODb		0.0100		7.65		6.5		1.15		115

				CBODa		0.0100		8.32		7.18		1.14		114		111.5

				CBODb		0.0100		7.96		6.87		1.09		109

		OA1		BODa		1.0000		9.85		2.31		7.54		7.54		7.51

				BODb		1.0000		9.8		2.32		7.48		7.48

				CBODa		1.0000		9.53		3.73		5.8		5.8		5.825

				CBODb		1.0000		9.5		3.65		5.85		5.85

		OA3		BODa		1.0000		9.91		7.09		2.82		2.82		2.795

				BODb		1.0000		9.78		7.01		2.77		2.77

				CBODa		1.0000		10.07		7.72		2.35		2.35		2.41

				CBODb		1.0000		10.03		7.56		2.47		2.47

		CL		BODa		1.0000		10.14		7.9		2.24		2.24		2.22

				BODb		1.0000		10.05		7.85		2.2		2.2

				CBODa		1.0000		9.99		7.91		2.08		2.08		2.025

				CBODb		1.0000		9.92		7.95		1.97		1.97

		FC Run 2		Initial Reading		Final Reading

				11/8/06 15:00		11/9/06 17:00

		Tank		Replicate		Dilution Factor		Count		Dilution Adjusted		Sample Volume		Average CFU/100ml		STDEV		Standard Error

		AN1		A		0.001		>500		NA		250.0		NA		NA		NA

				B		0.001		>500		NA		250.0

				C		0.001		>500		NA		250.0

		CA1		A		0.010		37		3700		100		3266.7		3.7859388972		2.1858128414

				B		0.010		31		3100		100

				C		0.010		30		3000		100

		CA2		A		0.010		16		1600		100		1300.0		3		1.7320508076

				B		0.010		13		1300		100

				C		0.010		10		1000		100

		OA1		A		1.000		122		122		100		125.3		6.6583281185		3.8441875316

				B		1.000		133		133		100

				C		1.000		121		121		100

		OA3		A		1.000		10		10		100		12.7		3.0550504633		1.7638342074

				B		1.000		12		12		100

				C		1.000		16		16		100

		CL		A		1.000		12		12		100		8.3		4.0414518843		2.3333333333

				B		1.000		4		4		100

				C		1.000		9		9		100





Readings - Run 3

		

		Run 3: 11/17/06

		C/BOD Run 3		Initial Reading		Final Reading

				11/17/06 16:00		11/22/06 13:00

		Tank		Replicate		Dilution Factor		DOi		DOf				Change in DO (mg/L)		C/BOD5 (mg/L)		Av. C/BOD5

		AN1		BODa		0.002		8.63		7.27				1.36		680.00		676.67

				BODb		0.002		8.60		7.42				1.18		590.00

				BODc		0.002		8.54		7.02				1.52		760.00

				CBODa		0.002		8.57		7.36				1.21		605.00		725.00

				CBODb		0.002		8.59		7.11				1.48		740.00

				CBODc		0.002		8.52		6.86				1.66		830.00

		CA1		BODa		0.01		8.61		7.10				1.51		151.00		155.67

				BODb		0.01		8.61		6.82				1.79		179.00

				BODc		0.01		8.42		7.05				1.37		137.00

				CBODa		0.01		8.64		7.28				1.36		136.00		120.67

				CBODb		0.01		8.59		7.34				1.25		125.00

				CBODc		0.01		8.48		7.47				1.01		101.00

		CA2		BODa		0.01		10.39		8.22				2.17		217.00		175.67

				BODb		0.01		8.65		7.49				1.16		116.00

				BODc		0.01		10.40		8.46				1.94		194.00

				CBODa		0.01		8.71		7.68				1.03		103.00		104.33

				CBODb		0.01		8.63		7.76				0.87		87.00

				CBODc		0.01		10.00		8.77				1.23		123.00

		OA1		BODa		0.5		9.47		0.89				8.58		17.16		15.56

				BODb		0.5		9.38		0.88				8.50		17.00

				BODc		0.5		9.42		3.16				6.26		12.52

				CBODa		0.5		9.31		1.14				8.17		16.34		12.63

				CBODb		0.5		8.63		5.78				2.85		5.70

				CBODc		0.5		9.38		1.45				7.93		15.86

		OA3		BODa		1		10.28		7.05				3.23		3.23		3.23

				BODb		1		10.21		6.97				3.24		3.24

				BODc		1		10.34		7.11				3.23		3.23

				CBODa		1		10.42		7.32				3.10		3.10		3.00

				CBODb		1		10.26		7.14				3.12		3.12

				CBODc		1		10.31		7.53				2.78		2.78

		CL		BODa		1		9.64		7.10				2.54		2.54		2.79

				BODb		1		9.90		6.95				2.95		2.95

				BODc		1		10.06		7.19				2.87		2.87

				CBODa		1		9.96		7.37				2.59		2.59		2.60

				CBODb		1		9.88		7.30				2.58		2.58

				CBODc		1		10.11		7.47				2.64		2.64

		FC Run 3		Initial Reading		Final Reading

				11/17/06 14:00		11/18/06 19:00

		Tank		Replicate		Dilution Factor		Count		Dilution Adjusted		Sample Vl.		Average CFU/100ml		STDEV		Standard Error

		AN1		A		0.0001		192.000		1920000.000		100.000		1910000.000		8.5440037453		4.9328828623

				B		0.0001		199.000		1990000.000		100.000

				C		0.0001		182.000		1820000.000		100.000

		CA1		A		0.004		295.000		73750.000		250.000		185625.000		21.0713075057		12.1655250606

				B		0.004		319.000		79750.000		250.000

				C		0.004		277.000		69250.000		250.000

		CA2		A		0.004		231.000		57750.000		250.000		138125.000		14		8.0829037687

				B		0.004		205.000		51250.000		250.000

				C		0.004		227.000		56750.000		250.000

		OA1		A		1.000		>1000		NA		100.000		NA		NA		NA

				B		1.000		>1000		NA		100.000

				C		1.000		>1000		NA		100.000

		OA3		A		1.000		283.000		283.000		100.000		318.000		32.7871926215		18.929694486

				B		1.000		348.000		348.000		100.000

				C		1.000		323.000		323.000		100.000

		CL		A		1.000		201.000		201.000		100.000		222.667		19.5533458347		11.2891294813

				B		1.000		239.000		239.000		100.000

				C		1.000		228.000		228.000		100.000





Averages

		

		Tank		Week		Run		Functional Group		CBOD		BOD		NBOD		FC		Tank (Functional Group)				NH4		%CBOD		%CBODTank Average		Tank		%NBOD Tank Average

		AN1		2-Nov		1		AN		632.94		764.68		131.74				AN		1910000		803.78		82.7715355805

		AN1		8-Nov		2		AN		915		970		55.00										94.3298969072

		AN1		17-Nov		3		AN		725.00		676.67		-48.33		1910000.0								107.1428571429		94.75		AN1		5.25

		CA1		2-Nov		1		CA		83.05		87.64		4.58		83333.3		CA		79163.9		124.60		94.7712418301

		CA1		8-Nov		2		CA		103.5		107		3.50		3266.7								96.7289719626

		CA1		17-Nov		3		CA		120.67		155.67		35.00		185625.0								77.5160599572		89.67		CA1		10.33

		CA2		2-Nov		1		CA		84.77		103.10		18.33		63333.3								82.2222222222

		CA2		8-Nov		2		CA		111.5		118.5		7.00		1300.0								94.0928270042

		CA2		17-Nov		3		CA		104.33		175.67		71.33		138125.0								59.3927893738		78.57		CA2		21.43

		OA1		2-Nov		1		OA		3.84		6.88		3.05		80.7		OA		110.1		6.41		55.7404326123

		OA1		8-Nov		2		OA		5.825		7.51		1.69		125.3								77.5632490013

		OA1		17-Nov		3		OA		12.63		15.56		2.93										81.1910882605		71.50		OA1		28.50

		OA3		2-Nov		1		OA		1.88		2.46		0.58		14.0								76.2790697674

		OA3		8-Nov		2		OA		2.41		2.795		0.39		12.7								86.2254025045

		OA3		17-Nov		3		OA		3.00		3.23		0.23		318.0								92.7835051546		85.10		OA3		14.90

		xCL		2-Nov		1		xCL		1.61		1.86		0.25		8.7		xCL		79.9		2.29		86.7283950617

		xCL		8-Nov		2		xCL		2.025		2.22		0.20		8.3								91.2162162162

		xCL		17-Nov		3		xCL		2.60		2.79		0.18		222.7								93.4210526316		90.46		xCL		9.54

		Tank				CBOD		CBODstdv		CBOD		CBODstdv

		AN1				757.6451869529		143.8379926528		1.0008522945		0.1900105583

		CA1				102.4071864227		18.8296858237		0.1352802991		0.0248740896

		CA2				100.2022010077		13.8339878195		0.1323675046		0.0182747527

		OA1				7.4320140546		4.6127674153		0.00981772		0.006093484

		OA3				2.4295863166		0.560877073		0.0032094932		0.0007409208

		CL				2.0792932909		0.4991130824		0.0027467547		0.0006593304

		Week		Average FC/Week		Average CBOD/Week		Average NBOD/Week								Tank						%CBOD/Tank Average		%NBOD/Tank Average

		2-Nov		29354		135		26								AN1						94.75		5.25

		8-Nov		942.6		190		11.3								CA1						89.67		10.33

		17-Nov		446858.1		161.4		21.9								CA2						78.57		21.43

																OA1						71.5		28.5

																OA3						85.1		14.9

																xCL						90.46		9.54

		Tank		Average FC/Tank		Average CBOD/Tank		Average NBOD/Tank		Average BOD/Tank

		AN1		1910000		773.97		93.37		867.34

		CA1		90741.7		102		14		117

		CA2		67586.1		100		32		132

		OA1		103		7		3		10

		OA3		114.9		2		0		3

		xCL		79.9		2		0		2

		Tank		Run		BOD		CBOD		FC

		AN1		1		764.68		632.94

		CA1		1		87.64		83.05		83333.3

		CA2		1		103.1		84.77		63333.3

		OA1		1		6.88		3.84		80.7

		OA3		1		2.46		1.88		14

		xCL		1		1.86		1.61		8.7

		AN1		2		970		915

		CA1		2		107		103.5		3266.7

		CA2		2		118.5		111.5		1300

		OA1		2		7.51		5.825		125.3

		OA3		2		2.795		2.41		12.7

		xCL		2		2.22		2.025		8.3

		AN1		3		676.67		725		1210000

		CA1		3		155.67		120.67		185625

		CA2		3		175.67		104.33		138125

		OA1		3		15.56		12.63

		OA3		3		3.23		3		318

		xCL		3		2.79		2.6		222.7





Functional Group STDEV

		Functional Group		Run		CBOD		BOD				Functional Group		CBODstdv-FG		CBODster-FG		BODstdv-FG		BODster-FG		FCstdv-FG		FCster-FG

		AN		1		664.44		721.72				AN		136.32		51.53		144.39		54.57		8.54		2.85

		AN		1		601.43		807.64				CA		18.49		4.94		42.37		11.33		347.69		81.95

		AN		2		925		1005				OA		4.76		1.27		5.21		1.39		117.43		27.68

		AN		2		905		935				CL		0.57		0.21		0.45		0.17		107.56		35.85

		AN		3		605.00		680.00

		AN		3		740.00		590.00

		AN		3		830.00		760.00

		CA		1		82.48		103.10

		CA		1		83.63		72.17

		CA		1		101.96		82.48

		CA		1		67.59		123.72

		CA		2		104		86

		CA		2		103		128

		CA		2		114		122

		CA		2		109		115

		CA		3		136.00		151.00

		CA		3		125.00		179.00

		CA		3		101.00		137.00

		CA		3		103.00		217.00

		CA		3		87.00		116.00

		CA		3		123.00		194.00

		CL		1		2.20		1.73

		CL		1		1.02		1.98

		CL		2		2.08		2.24

		CL		2		1.97		2.2

		CL		3		2.59		2.54

		CL		3		2.58		2.95

		CL		3		2.64		2.87

		OA		1		4.12		6.42

		OA		1		3.55		7.35

		OA		1		1.82		2.54

		OA		1		1.94		2.38

		OA		2		5.8		7.54

		OA		2		5.85		7.48

		OA		2		2.35		2.82

		OA		2		2.47		2.77

		OA		3		16.34		17.16

		OA		3		5.70		17.00

		OA		3		15.86		12.52

		OA		3		3.10		3.23

		OA		3		3.12		3.24

		OA		3		2.78		3.23

		Functional Group		Run		FC

		AN		1

		AN		1

		AN		1

		AN		2

		AN		2

		AN		2

		AN		3		192

		AN		3		199

		AN		3		182

		CA		1		1000

		CA		1		600

		CA		1		900

		CA		1		1000

		CA		1		700

		CA		1		200

		CA		2		37

		CA		2		31

		CA		2		30

		CA		2		16

		CA		2		13

		CA		2		10

		CA		3		295

		CA		3		319

		CA		3		277

		CA		3		231

		CA		3		205

		CA		3		227

		CL		1		6

		CL		1		11

		CL		1		9

		CL		2		12

		CL		2		4

		CL		2		9

		CL		3		201

		CL		3		239

		CL		3		228

		OA		1		76

		OA		1		80

		OA		1		86

		OA		1		15

		OA		1		13

		OA		1		6

		OA		2		122

		OA		2		133

		OA		2		121

		OA		2		10

		OA		2		12

		OA		2		16

		OA		3

		OA		3

		OA		3

		OA		3		283

		OA		3		348

		OA		3		323





Water Flow Data

		

		Week		Flow		Average Flow/Day				Week		Flow		FC		CBOD		NBOD

		9/30-10/6		760.472		108.6388571429				10/30-11/5		217.4845714286		29354		135		26

		10/7-10/13		1253.83		179.1185714286				11/6-11/13		191.584		942.6		190		11.3

		10/14-10/21		1169.216		167.0308571429				11/14-11/21		154.5885714286		446858.1		161.4		21.9

		10/22-10/29		1479.714		211.3877142857

		10/30-11/5		1522.392		217.4845714286

		11/6-11/13		1341.088		191.584

		11/14-11/21		1082.12		154.5885714286

		11/22-11/28		1030.794		147.2562857143

		Flow for 11/2- 11/8		1662.1748571429

		Flow for 11/8 - 11/17		1767.8582857143

		Flow for 11/17 - 11/23		1067.4554285714





FC - All Runs

		AN1

		CA1

		CA2

		OA1

		OA3

		xCL



FC

Tank

CFU/100 mL

FC/Tank - average of all runs

1910000

90741.7

67586.1

103

114.9

79.9



BOD - All Runs

		AN1

		CA1

		CA2

		OA1

		OA3

		xCL



BOD

Tank

BOD5 mg/L

BOD/Tank - average of all runs

867.34

117

132

10

3

2



NBOD - All Runs

		AN1

		CA1

		CA2

		OA1

		OA3

		xCL



NBOD

Tank

BOD5 mg/L

NBOD/Tank - average of all runs

93.37

14

32

3

0

0



CBOD - All Runs

		AN1

		CA1

		CA2

		OA1

		OA3

		xCL



CBOD

Tank

CBOD5 mg/L

CBOD/Tank - average of all runs

773.97

102

100

7

2

2



CBOD and NBOD - all runs

		AN1		AN1

		CA1		CA1

		CA2		CA2

		OA1		OA1

		OA3		OA3

		xCL		xCL



CBOD

NBOD

Tank

BOD5 mg/L

CBOD and NBOD (average of all runs)

773.97

93.37

102

14

100

32

7

3

2

0

2

0



FC and NBOD - all runs

		AN1		AN1

		CA1		CA1

		CA2		CA2

		OA1		OA1

		OA3		OA3

		xCL		xCL



FC

NBOD

Tank

CFU/100 mL - BOD5 mg/L

FC and NBOD (average of all runs)

1910000

93.37

90741.7

14

67586.1

32

103

3

114.9

0

79.9

0



CBOD vs BOD - Run 1

		AN1		AN1

		CA1		CA1

		CA2		CA2

		OA1		OA1

		OA3		OA3

		xCL		xCL



.

CBOD

BOD

Tank

BOD5 mg/L

CBOD vs BOD - Run 1

632.94

764.68

83.05

87.64

84.77

103.1

3.84

6.88

1.88

2.46

1.61

1.86



CBOD vs BOD - Run 2

		AN1		AN1

		CA1		CA1

		CA2		CA2

		OA1		OA1

		OA3		OA3

		xCL		xCL



CBOD

BOD

Tank

BOD5 mg/L

CBOD vs BOD - Run 2

915

970

103.5

107

111.5

118.5

5.825

7.51

2.41

2.795

2.025

2.22



CBOD vs BOD - Run 3

		AN1		AN1

		CA1		CA1

		CA2		CA2

		OA1		OA1

		OA3		OA3

		xCL		xCL



CBOD

BOD

Tank

CFU/100 mL

CBOD vs BOD - Run 3

725

676.67

120.67

155.67

104.33

175.67

12.63

15.56

3

3.23

2.6

2.79



FC vs BOD - Run 1

		AN1		AN1

		CA1		CA1

		CA2		CA2

		OA1		OA1

		OA3		OA3

		xCL		xCL



BOD

FC

Tank

CFU/100 mL - BOD5 mg/L

FC vs BOD - Run 1

764.68

87.64

83333.3

103.1

63333.3

6.88

80.7

2.46

14

1.86

8.7



FC vs BOD - Run 2

		AN1		AN1

		CA1		CA1

		CA2		CA2

		OA1		OA1

		OA3		OA3

		xCL		xCL



BOD

FC

Tank

CFU/100 mL - BOD5 mg/L

FC vs BOD - Run 2

970

107

3266.7

118.5

1300

7.51

125.3

2.795

12.7

2.22

8.3



FC vs BOD - Run 3

		AN1		AN1

		CA1		CA1

		CA2		CA2

		OA1		OA1

		OA3		OA3

		xCL		xCL



BOD

FC

Tank

CFU/100 mL - BOD5 mg/L

FC vs BOD - Run 3

676.67

1210000

155.67

185625

175.67

138125

15.56

3.23

318

2.79

222.7



FC vs BOD - F. Group

		AN		AN

		CA		CA

		OA		OA

		xCL		xCL



FC

BOD

Functional Group

CFU/100 mL - BOD5 mg/L

FC vs BOD/Functional Group (average of all runs)

1910000

803.7814903207

79163.8888888889

124.5955316892

110.1333333333

6.407717449

79.8888888889

2.2875046407



%CBOD and %NBOD per Tank

		AN1		AN1

		CA1		CA1

		CA2		CA2

		OA1		OA1

		OA3		OA3

		xCL		xCL



CBOD

NBOD

Tank

%

% CBOD and NBOD/Tank (average of all runs)

94.75

5.25

89.67

10.33

78.57

21.43

71.5

28.5

85.1

14.9

90.46

9.54



AJLC Water Flow

		9/30-10/6

		10/7-10/13

		10/14-10/21

		10/22-10/29

		10/30-11/5

		11/6-11/13

		11/14-11/21

		11/22-11/28



Flow

Week

Water flow (g)

AJLC Water Flow by Week

760.472

1253.83

1169.216

1479.714

1522.392

1341.088

1082.12

1030.794



Flow, FC, CNOD, NBOD

		10/30-11/5		10/30-11/5		10/30-11/5		26

		11/6-11/13		11/6-11/13		11/6-11/13		11.3

		11/14-11/21		11/14-11/21		11/14-11/21		21.9



Flow

FC

CBOD

NBOD

Week

CFU/100 mL - BOD5 mg/L - gallons

Flow, FC, CBOD and NBOD over 3 weeks

217.4845714286

29354

135

191.584

942.6

190

154.5885714286

446858.1

161.4



 BOD vs FC - Overall

		676.6666666667

		87.6372315035

		107

		155.6666666667

		103.1026252983

		118.5

		175.6666666667

		6.8849642005

		7.51

		15.56

		2.4630071599

		2.795

		3.2333333333

		1.8558472554

		2.22

		2.7866666667



BOD
 BOD5 mg/L

FC
 CFU/100 mL

BOD vs FC  (over all runs)

1910000

83333.3333333333

3266.6666666667

185625

63333.3333333333

1300

138125

80.6666666667

125.3333333333

14

12.6666666667

318

8.6666666667

8.3333333333

222.6666666667



NBOD vs FC - Overall

		4.5823389021

		3.5

		35

		18.3293556086

		7

		71.3333333333

		3.0472553699

		1.685

		2.9266666667

		0.58424821

		0.385

		0.2333333333

		0.246300716

		0.195

		0.1833333333



NBOD
BOD5 mg/L

FC
CFU/ 100 mL

NBOD vs FC (over all runs)

83333.3333333333

3266.6666666667

185625

63333.3333333333

1300

138125

80.6666666667

125.3333333333

14

12.6666666667

318

8.6666666667

8.3333333333

222.6666666667



CBOD vs FC Overall

		632.9355608588

		915

		725

		83.0548926014

		103.5

		120.6666666667

		84.7732696897

		111.5

		104.3333333333

		3.8377088305

		5.825

		12.6333333333

		1.8787589499

		2.41

		3

		1.6095465394

		2.025

		2.6033333333



CBOD
 BOD5 mg/L

FC 
CFU/100 mL

CBOD vs FC (over all runs)

1910000

83333.3333333333

3266.6666666667

185625

63333.3333333333

1300

138125

80.6666666667

125.3333333333

14

12.6666666667

318

8.6666666667

8.3333333333

222.6666666667



CBOD vs FC in tanks CA and OA

		83.0548926014

		103.5

		120.6666666667

		84.7732696897

		111.5

		104.3333333333

		3.8377088305

		5.825

		12.6333333333

		1.8787589499

		2.41

		3



CBOD
BOD5 mg/L

FC
CFU/ 100 mL

CBOD vs FC in tanks CA and OA

83333.3333333333

3266.6666666667

185625

63333.3333333333

1300

138125

80.6666666667

125.3333333333

14

12.6666666667

318



CBOD vs FC in tanks OA3 and CL

		1.8787589499

		2.41

		3

		1.6095465394

		2.025

		2.6033333333



CBOD
BOD5 mg/L

FC
CFU/100 mL

CBOD vs FC in tanks OA3 and CL

14

12.6666666667

318

8.6666666667

8.3333333333

222.6666666667



CBOD vs FC in tanks OA and CL

		3.8377088305

		5.825

		12.6333333333

		1.8787589499

		2.41

		3

		1.6095465394

		2.025

		2.6033333333



CBOD
BOD5 mg/L

FC
CFU/100 mL

CBOD vs FC in tanks OA and CL

80.6666666667

125.3333333333

14

12.6666666667

318

8.6666666667

8.3333333333

222.6666666667




_1101765508.xls
ANOVA

		Living Machine Metabolism

		FC, BOD, and CBOD snapshot data





Readings - Run 1

		

		Run 1: 11/2/06

		C/BOD Run 1		Initial Reading		Final Reading		Dt

				11/2/06 10:45		11/6/06 19:30		4.36

		Tank		Replicate		Dilution Factor		DOi		DOf		Change in DO (mg/L)		C/BOD4 (mg/L)		C/BOD5 (mg/L)		Av. C/BOD5

		AN1		BODa		0.0020		8.82		7.56		1.26		630		721.72		764.68

				BODb		0.0020		8.88		7.47		1.41		705		807.64

				CBODa		0.0020		8.91		7.75		1.16		580		664.44		632.94

				CBODb		0.0020		8.94		7.89		1.05		525		601.43

		CA1		BODa		0.0100		8.55		7.65		0.9		90		103.10		87.64

				BODb		0.0100		8.1		7.47		0.63		63		72.17

				CBODa		0.0100		8.54		7.82		0.72		72		82.48		83.05

				CBODb		0.0100		8.58		7.85		0.73		73		83.63

		CA2		BODa		0.0100		8.69		7.97		0.72		72		82.48		103.10

				BODb		0.0100		8.84		7.76		1.08		108		123.72

				CBODa		0.0100		8.93		8.04		0.89		89		101.96		84.77

				CBODb		0.0100		8.53		7.94		0.59		59		67.59

		OA1		BODa		1.0000		9.78		4.18		5.6		5.6		6.42		6.88

				BODb		1.0000		9.57		3.15		6.42		6.42		7.35

				CBODa		1.0000		9.56		5.96		3.6		3.6		4.12		3.84

				CBODb		1.0000		9.97		6.37		3.1		3.1		3.55

		OA3		BODa		1.0000		10.19		7.97		2.22		2.22		2.54		2.46

				BODb		1.0000		10.07		7.99		2.08		2.08		2.38

				CBODa		1.0000		10.04		8.45		1.59		1.59		1.82		1.88

				CBODb		1.0000		9.91		8.22		1.69		1.69		1.94

		CL		BODa		1.0000		9.89		8.38		1.51		1.51		1.73		1.86

				BODb		1.0000		9.83		8.10		1.73		1.73		1.98

				CBODa		1.0000		9.92		8		1.92		1.92		2.20		1.61

				CBODb		1.0000		9.6		8.71		0.89		0.89		1.02

		FC Run 1		Initial Reading		Final Reading

				11/2/06 11:00		11/3/06 15:00

		Tank		Replicate		Dilution Factor		Count		Dilution Adjusted		Average CFU/100ml		STDEV		Standard Error

		AN1		A		0.002		>10,000		NA		NA		NA		NA

				B		0.002		>10,000		NA

				C		0.002		>10,000		NA

		CA1		A		0.010		1000		100000		83333		208.1665999466		120.1850425155

				B		0.010		600		60000

				C		0.010		900		90000

		CA2		A		0.010		1000		100000		63333		404.1451884327		233.3333333333

				B		0.010		700		70000

				C		0.010		200		20000

		OA1		A		1.000		76		76		81		5.0332229568		2.905932629

				B		1.000		80		80

				C		1.000		86		86

		OA3		A		1.000		15		15		14		1		0.5773502692

				B		1.000		13		13

				C		1.000		14		14

		CL		A		1.000		6		6		9		2.5166114784		1.4529663145

				B		1.000		11		11

				C		1.000		9		9





Readings - Run 2

		

		Run 2: 11/8/06

		C/BOD Run 2		Initial Reading		Final Reading

				11/8/06 15:50		11/13/06 14:55

		Tank		Replicate		Dilution Factor		DOi		DOf		Change in DO (mg/L)		C/BOD5 (mg/L)		Av. C/BOD5

		AN1		BODa		0.0020		9.37		7.36		2.01		1005		970

				BODb		0.0020		9.46		7.59		1.87		935

				CBODa		0.0020		9.54		7.69		1.85		925		915

				CBODb		0.0020		9.52		7.71		1.81		905

		CA1		BODa		0.0100		7.95		7.09		0.86		86		107

				BODb		0.0100		8.13		6.85		1.28		128

				CBODa		0.0100		8		6.96		1.04		104		103.5

				CBODb		0.0100		8.02		6.99		1.03		103

		CA2		BODa		0.0100		8.35		7.13		1.22		122		118.5

				BODb		0.0100		7.65		6.5		1.15		115

				CBODa		0.0100		8.32		7.18		1.14		114		111.5

				CBODb		0.0100		7.96		6.87		1.09		109

		OA1		BODa		1.0000		9.85		2.31		7.54		7.54		7.51

				BODb		1.0000		9.8		2.32		7.48		7.48

				CBODa		1.0000		9.53		3.73		5.8		5.8		5.825

				CBODb		1.0000		9.5		3.65		5.85		5.85

		OA3		BODa		1.0000		9.91		7.09		2.82		2.82		2.795

				BODb		1.0000		9.78		7.01		2.77		2.77

				CBODa		1.0000		10.07		7.72		2.35		2.35		2.41

				CBODb		1.0000		10.03		7.56		2.47		2.47

		CL		BODa		1.0000		10.14		7.9		2.24		2.24		2.22

				BODb		1.0000		10.05		7.85		2.2		2.2

				CBODa		1.0000		9.99		7.91		2.08		2.08		2.025

				CBODb		1.0000		9.92		7.95		1.97		1.97

		FC Run 2		Initial Reading		Final Reading

				11/8/06 15:00		11/9/06 17:00

		Tank		Replicate		Dilution Factor		Count		Dilution Adjusted		Sample Volume		Average CFU/100ml		STDEV		Standard Error

		AN1		A		0.001		>500		NA		250.0		NA		NA		NA

				B		0.001		>500		NA		250.0

				C		0.001		>500		NA		250.0

		CA1		A		0.010		37		3700		100		3266.7		3.7859388972		2.1858128414

				B		0.010		31		3100		100

				C		0.010		30		3000		100

		CA2		A		0.010		16		1600		100		1300.0		3		1.7320508076

				B		0.010		13		1300		100

				C		0.010		10		1000		100

		OA1		A		1.000		122		122		100		125.3		6.6583281185		3.8441875316

				B		1.000		133		133		100

				C		1.000		121		121		100

		OA3		A		1.000		10		10		100		12.7		3.0550504633		1.7638342074

				B		1.000		12		12		100

				C		1.000		16		16		100

		CL		A		1.000		12		12		100		8.3		4.0414518843		2.3333333333

				B		1.000		4		4		100

				C		1.000		9		9		100





Readings - Run 3

		

		Run 3: 11/17/06

		C/BOD Run 3		Initial Reading		Final Reading

				11/17/06 16:00		11/22/06 13:00

		Tank		Replicate		Dilution Factor		DOi		DOf				Change in DO (mg/L)		C/BOD5 (mg/L)		Av. C/BOD5

		AN1		BODa		0.002		8.63		7.27				1.36		680.00		676.67

				BODb		0.002		8.60		7.42				1.18		590.00

				BODc		0.002		8.54		7.02				1.52		760.00

				CBODa		0.002		8.57		7.36				1.21		605.00		725.00

				CBODb		0.002		8.59		7.11				1.48		740.00

				CBODc		0.002		8.52		6.86				1.66		830.00

		CA1		BODa		0.01		8.61		7.10				1.51		151.00		155.67

				BODb		0.01		8.61		6.82				1.79		179.00

				BODc		0.01		8.42		7.05				1.37		137.00

				CBODa		0.01		8.64		7.28				1.36		136.00		120.67

				CBODb		0.01		8.59		7.34				1.25		125.00

				CBODc		0.01		8.48		7.47				1.01		101.00

		CA2		BODa		0.01		10.39		8.22				2.17		217.00		175.67

				BODb		0.01		8.65		7.49				1.16		116.00

				BODc		0.01		10.40		8.46				1.94		194.00

				CBODa		0.01		8.71		7.68				1.03		103.00		104.33

				CBODb		0.01		8.63		7.76				0.87		87.00

				CBODc		0.01		10.00		8.77				1.23		123.00

		OA1		BODa		0.5		9.47		0.89				8.58		17.16		15.56

				BODb		0.5		9.38		0.88				8.50		17.00

				BODc		0.5		9.42		3.16				6.26		12.52

				CBODa		0.5		9.31		1.14				8.17		16.34		12.63

				CBODb		0.5		8.63		5.78				2.85		5.70

				CBODc		0.5		9.38		1.45				7.93		15.86

		OA3		BODa		1		10.28		7.05				3.23		3.23		3.23

				BODb		1		10.21		6.97				3.24		3.24

				BODc		1		10.34		7.11				3.23		3.23

				CBODa		1		10.42		7.32				3.10		3.10		3.00

				CBODb		1		10.26		7.14				3.12		3.12

				CBODc		1		10.31		7.53				2.78		2.78

		CL		BODa		1		9.64		7.10				2.54		2.54		2.79

				BODb		1		9.90		6.95				2.95		2.95

				BODc		1		10.06		7.19				2.87		2.87

				CBODa		1		9.96		7.37				2.59		2.59		2.60

				CBODb		1		9.88		7.30				2.58		2.58

				CBODc		1		10.11		7.47				2.64		2.64

		FC Run 3		Initial Reading		Final Reading

				11/17/06 14:00		11/18/06 19:00

		Tank		Replicate		Dilution Factor		Count		Dilution Adjusted		Sample Vl.		Average CFU/100ml		STDEV		Standard Error

		AN1		A		0.0001		192.000		1920000.000		100.000		1910000.000		8.5440037453		4.9328828623

				B		0.0001		199.000		1990000.000		100.000

				C		0.0001		182.000		1820000.000		100.000

		CA1		A		0.004		295.000		73750.000		250.000		185625.000		21.0713075057		12.1655250606

				B		0.004		319.000		79750.000		250.000

				C		0.004		277.000		69250.000		250.000

		CA2		A		0.004		231.000		57750.000		250.000		138125.000		14		8.0829037687

				B		0.004		205.000		51250.000		250.000

				C		0.004		227.000		56750.000		250.000

		OA1		A		1.000		>1000		NA		100.000		NA		NA		NA

				B		1.000		>1000		NA		100.000

				C		1.000		>1000		NA		100.000

		OA3		A		1.000		283.000		283.000		100.000		318.000		32.7871926215		18.929694486

				B		1.000		348.000		348.000		100.000

				C		1.000		323.000		323.000		100.000

		CL		A		1.000		201.000		201.000		100.000		222.667		19.5533458348		11.2891294813

				B		1.000		239.000		239.000		100.000

				C		1.000		228.000		228.000		100.000





Averages

		

		Tank		Week		Run		Functional Group		CBOD		BOD		NBOD		FC		Tank (Functional Group)				NH4		%CBOD		%CBODTank Average		Tank		%NBOD Tank Average

		AN1		2-Nov		1		AN		632.94		764.68		131.74				AN		1910000		803.78		82.7715355805

		AN1		8-Nov		2		AN		915		970		55.00										94.3298969072

		AN1		17-Nov		3		AN		725.00		676.67		-48.33		1910000.0								107.1428571429		94.75		AN1		5.25

		CA1		2-Nov		1		CA		83.05		87.64		4.58		83333.3		CA		79163.9		124.60		94.7712418301

		CA1		8-Nov		2		CA		103.5		107		3.50		3266.7								96.7289719626

		CA1		17-Nov		3		CA		120.67		155.67		35.00		185625.0								77.5160599572		89.67		CA1		10.33

		CA2		2-Nov		1		CA		84.77		103.10		18.33		63333.3								82.2222222222

		CA2		8-Nov		2		CA		111.5		118.5		7.00		1300.0								94.0928270042

		CA2		17-Nov		3		CA		104.33		175.67		71.33		138125.0								59.3927893738		78.57		CA2		21.43

		OA1		2-Nov		1		OA		3.84		6.88		3.05		80.7		OA		110.1		6.41		55.7404326123

		OA1		8-Nov		2		OA		5.825		7.51		1.69		125.3								77.5632490013

		OA1		17-Nov		3		OA		12.63		15.56		2.93										81.1910882605		71.50		OA1		28.50

		OA3		2-Nov		1		OA		1.88		2.46		0.58		14.0								76.2790697674

		OA3		8-Nov		2		OA		2.41		2.795		0.39		12.7								86.2254025045

		OA3		17-Nov		3		OA		3.00		3.23		0.23		318.0								92.7835051546		85.10		OA3		14.90

		xCL		2-Nov		1		xCL		1.61		1.86		0.25		8.7		xCL		79.9		2.29		86.7283950617

		xCL		8-Nov		2		xCL		2.025		2.22		0.20		8.3								91.2162162162

		xCL		17-Nov		3		xCL		2.60		2.79		0.18		222.7								93.4210526316		90.46		xCL		9.54

		Tank				CBOD		CBODstdv		CBOD		CBODstdv

		AN1				757.6451869529		143.8379926528		1.0008522945		0.1900105583

		CA1				102.4071864227		18.8296858237		0.1352802991		0.0248740896

		CA2				100.2022010077		13.8339878195		0.1323675046		0.0182747527

		OA1				7.4320140546		4.6127674153		0.00981772		0.006093484

		OA3				2.4295863166		0.560877073		0.0032094932		0.0007409208

		CL				2.0792932909		0.4991130824		0.0027467547		0.0006593304

		Week		Average FC/Week		Average CBOD/Week		Average NBOD/Week								Tank						%CBOD/Tank Average		%NBOD/Tank Average

		2-Nov		29354		135		26								AN1						94.75		5.25

		8-Nov		942.6		190		11.3								CA1						89.67		10.33

		17-Nov		446858.1		161.4		21.9								CA2						78.57		21.43

																OA1						71.5		28.5

																OA3						85.1		14.9

																xCL						90.46		9.54

		Tank		Average FC/Tank		Average CBOD/Tank		Average NBOD/Tank		Average BOD/Tank

		AN1		1910000		773.97		93.37		867.34

		CA1		90741.7		102		14		117

		CA2		67586.1		100		32		132

		OA1		103		7		3		10

		OA3		114.9		2		0		3

		xCL		79.9		2		0		2

		Tank		Run		BOD		CBOD		FC

		AN1		1		764.68		632.94

		CA1		1		87.64		83.05		83333.3

		CA2		1		103.1		84.77		63333.3

		OA1		1		6.88		3.84		80.7

		OA3		1		2.46		1.88		14

		xCL		1		1.86		1.61		8.7

		AN1		2		970		915

		CA1		2		107		103.5		3266.7

		CA2		2		118.5		111.5		1300

		OA1		2		7.51		5.825		125.3

		OA3		2		2.795		2.41		12.7

		xCL		2		2.22		2.025		8.3

		AN1		3		676.67		725		1210000

		CA1		3		155.67		120.67		185625

		CA2		3		175.67		104.33		138125

		OA1		3		15.56		12.63

		OA3		3		3.23		3		318

		xCL		3		2.79		2.6		222.7





Functional Group STDEV

		Functional Group		Run		CBOD		BOD				Functional Group		CBODstdv-FG		CBODster-FG		BODstdv-FG		BODster-FG		FCstdv-FG		FCster-FG

		AN		1		664.44		721.72				AN		136.32		51.53		144.39		54.57		8.54		2.85

		AN		1		601.43		807.64				CA		18.49		4.94		42.37		11.33		347.69		81.95

		AN		2		925		1005				OA		4.76		1.27		5.21		1.39		117.43		27.68

		AN		2		905		935				CL		0.57		0.21		0.45		0.17		107.56		35.85

		AN		3		605.00		680.00

		AN		3		740.00		590.00

		AN		3		830.00		760.00

		CA		1		82.48		103.10

		CA		1		83.63		72.17

		CA		1		101.96		82.48

		CA		1		67.59		123.72

		CA		2		104		86

		CA		2		103		128

		CA		2		114		122

		CA		2		109		115

		CA		3		136.00		151.00

		CA		3		125.00		179.00

		CA		3		101.00		137.00

		CA		3		103.00		217.00

		CA		3		87.00		116.00

		CA		3		123.00		194.00

		CL		1		2.20		1.73

		CL		1		1.02		1.98

		CL		2		2.08		2.24

		CL		2		1.97		2.2

		CL		3		2.59		2.54

		CL		3		2.58		2.95

		CL		3		2.64		2.87

		OA		1		4.12		6.42

		OA		1		3.55		7.35

		OA		1		1.82		2.54

		OA		1		1.94		2.38

		OA		2		5.8		7.54

		OA		2		5.85		7.48

		OA		2		2.35		2.82

		OA		2		2.47		2.77

		OA		3		16.34		17.16

		OA		3		5.70		17.00

		OA		3		15.86		12.52

		OA		3		3.10		3.23

		OA		3		3.12		3.24

		OA		3		2.78		3.23

		Functional Group		Run		FC

		AN		1

		AN		1

		AN		1

		AN		2

		AN		2

		AN		2

		AN		3		192

		AN		3		199

		AN		3		182

		CA		1		1000

		CA		1		600

		CA		1		900

		CA		1		1000

		CA		1		700

		CA		1		200

		CA		2		37

		CA		2		31

		CA		2		30

		CA		2		16

		CA		2		13

		CA		2		10

		CA		3		295

		CA		3		319

		CA		3		277

		CA		3		231

		CA		3		205

		CA		3		227

		CL		1		6

		CL		1		11

		CL		1		9

		CL		2		12

		CL		2		4

		CL		2		9

		CL		3		201

		CL		3		239

		CL		3		228

		OA		1		76

		OA		1		80

		OA		1		86

		OA		1		15

		OA		1		13

		OA		1		6

		OA		2		122

		OA		2		133

		OA		2		121

		OA		2		10

		OA		2		12

		OA		2		16

		OA		3

		OA		3

		OA		3

		OA		3		283

		OA		3		348

		OA		3		323





Water Flow Data

		

		Week		Flow		Average Flow/Day				Week		Flow		FC		CBOD		NBOD

		9/30-10/6		760.472		108.6388571429				10/30-11/5		217.4845714286		29354		135		26

		10/7-10/13		1253.83		179.1185714286				11/6-11/13		191.584		942.6		190		11.3

		10/14-10/21		1169.216		167.0308571429				11/14-11/21		154.5885714286		446858.1		161.4		21.9

		10/22-10/29		1479.714		211.3877142857

		10/30-11/5		1522.392		217.4845714286

		11/6-11/13		1341.088		191.584

		11/14-11/21		1082.12		154.5885714286

		11/22-11/28		1030.794		147.2562857143

		Flow for 11/2- 11/8		1662.1748571429

		Flow for 11/8 - 11/17		1767.8582857143

		Flow for 11/17 - 11/23		1067.4554285714
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Readings - Run 1

		

		Run 1: 11/2/06

		C/BOD Run 1		Initial Reading		Final Reading		Dt

				11/2/06 10:45		11/6/06 19:30		4.36

		Tank		Replicate		Dilution Factor		DOi		DOf		Change in DO (mg/L)		C/BOD4 (mg/L)		C/BOD5 (mg/L)		Av. C/BOD5

		AN1		BODa		0.0020		8.82		7.56		1.26		630		721.72		764.68

				BODb		0.0020		8.88		7.47		1.41		705		807.64

				CBODa		0.0020		8.91		7.75		1.16		580		664.44		632.94

				CBODb		0.0020		8.94		7.89		1.05		525		601.43

		CA1		BODa		0.0100		8.55		7.65		0.9		90		103.10		87.64

				BODb		0.0100		8.1		7.47		0.63		63		72.17

				CBODa		0.0100		8.54		7.82		0.72		72		82.48		83.05

				CBODb		0.0100		8.58		7.85		0.73		73		83.63

		CA2		BODa		0.0100		8.69		7.97		0.72		72		82.48		103.10

				BODb		0.0100		8.84		7.76		1.08		108		123.72

				CBODa		0.0100		8.93		8.04		0.89		89		101.96		84.77

				CBODb		0.0100		8.53		7.94		0.59		59		67.59

		OA1		BODa		1.0000		9.78		4.18		5.6		5.6		6.42		6.88

				BODb		1.0000		9.57		3.15		6.42		6.42		7.35

				CBODa		1.0000		9.56		5.96		3.6		3.6		4.12		3.84

				CBODb		1.0000		9.97		6.37		3.1		3.1		3.55

		OA3		BODa		1.0000		10.19		7.97		2.22		2.22		2.54		2.46

				BODb		1.0000		10.07		7.99		2.08		2.08		2.38

				CBODa		1.0000		10.04		8.45		1.59		1.59		1.82		1.88

				CBODb		1.0000		9.91		8.22		1.69		1.69		1.94

		CL		BODa		1.0000		9.89		8.38		1.51		1.51		1.73		1.86

				BODb		1.0000		9.83		8.10		1.73		1.73		1.98

				CBODa		1.0000		9.92		8		1.92		1.92		2.20		1.61

				CBODb		1.0000		9.6		8.71		0.89		0.89		1.02

		FC Run 1		Initial Reading		Final Reading

				11/2/06 11:00		11/3/06 15:00

		Tank		Replicate		Dilution Factor		Count		Dilution Adjusted		Average CFU/100ml		STDEV		Standard Error

		AN1		A		0.002		>10,000		NA		NA		NA		NA

				B		0.002		>10,000		NA

				C		0.002		>10,000		NA

		CA1		A		0.010		1000		100000		83333		208.1665999466		120.1850425155

				B		0.010		600		60000

				C		0.010		900		90000

		CA2		A		0.010		1000		100000		63333		404.1451884327		233.3333333333

				B		0.010		700		70000

				C		0.010		200		20000

		OA1		A		1.000		76		76		81		5.0332229568		2.905932629

				B		1.000		80		80

				C		1.000		86		86

		OA3		A		1.000		15		15		14		1		0.5773502692

				B		1.000		13		13

				C		1.000		14		14

		CL		A		1.000		6		6		9		2.5166114784		1.4529663145

				B		1.000		11		11

				C		1.000		9		9

						FC - OA1		FC - OA3		Water Flow (gallons/day)

				Run 1 - 11/2/06		81		14		167

				Run 2 - 11/8/06		125.3		12.7		211.4

				Run 3 - 11/17/06		*		318		217.5

				*FC concentrations for OA1 in run 3 were too high to count.

				Water flow adjusted for 2 week delay





Readings - Run 2

		

		Run 2: 11/8/06

		C/BOD Run 2		Initial Reading		Final Reading

				11/8/06 15:50		11/13/06 14:55

		Tank		Replicate		Dilution Factor		DOi		DOf		Change in DO (mg/L)		C/BOD5 (mg/L)		Av. C/BOD5

		AN1		BODa		0.0020		9.37		7.36		2.01		1005		970

				BODb		0.0020		9.46		7.59		1.87		935

				CBODa		0.0020		9.54		7.69		1.85		925		915

				CBODb		0.0020		9.52		7.71		1.81		905

		CA1		BODa		0.0100		7.95		7.09		0.86		86		107

				BODb		0.0100		8.13		6.85		1.28		128

				CBODa		0.0100		8		6.96		1.04		104		103.5

				CBODb		0.0100		8.02		6.99		1.03		103

		CA2		BODa		0.0100		8.35		7.13		1.22		122		118.5

				BODb		0.0100		7.65		6.5		1.15		115

				CBODa		0.0100		8.32		7.18		1.14		114		111.5

				CBODb		0.0100		7.96		6.87		1.09		109

		OA1		BODa		1.0000		9.85		2.31		7.54		7.54		7.51

				BODb		1.0000		9.8		2.32		7.48		7.48

				CBODa		1.0000		9.53		3.73		5.8		5.8		5.825

				CBODb		1.0000		9.5		3.65		5.85		5.85

		OA3		BODa		1.0000		9.91		7.09		2.82		2.82		2.795

				BODb		1.0000		9.78		7.01		2.77		2.77

				CBODa		1.0000		10.07		7.72		2.35		2.35		2.41

				CBODb		1.0000		10.03		7.56		2.47		2.47

		CL		BODa		1.0000		10.14		7.9		2.24		2.24		2.22

				BODb		1.0000		10.05		7.85		2.2		2.2

				CBODa		1.0000		9.99		7.91		2.08		2.08		2.025

				CBODb		1.0000		9.92		7.95		1.97		1.97

		FC Run 2		Initial Reading		Final Reading

				11/8/06 15:00		11/9/06 17:00

		Tank		Replicate		Dilution Factor		Count		Dilution Adjusted		Sample Volume		Average CFU/100ml		STDEV		Standard Error

		AN1		A		0.001		>500		NA		250.0		NA		NA		NA

				B		0.001		>500		NA		250.0

				C		0.001		>500		NA		250.0

		CA1		A		0.010		37		3700		100		3266.7		3.7859388972		2.1858128414

				B		0.010		31		3100		100

				C		0.010		30		3000		100

		CA2		A		0.010		16		1600		100		1300.0		3		1.7320508076

				B		0.010		13		1300		100

				C		0.010		10		1000		100

		OA1		A		1.000		122		122		100		125.3		6.6583281185		3.8441875316

				B		1.000		133		133		100

				C		1.000		121		121		100

		OA3		A		1.000		10		10		100		12.7		3.0550504633		1.7638342074

				B		1.000		12		12		100

				C		1.000		16		16		100

		CL		A		1.000		12		12		100		8.3		4.0414518843		2.3333333333

				B		1.000		4		4		100

				C		1.000		9		9		100





Readings - Run 3

		

		Run 3: 11/17/06

		C/BOD Run 3		Initial Reading		Final Reading

				11/17/06 16:00		11/22/06 13:00

		Tank		Replicate		Dilution Factor		DOi		DOf				Change in DO (mg/L)		C/BOD5 (mg/L)		Av. C/BOD5

		AN1		BODa		0.002		8.63		7.27				1.36		680.00		676.67

				BODb		0.002		8.60		7.42				1.18		590.00

				BODc		0.002		8.54		7.02				1.52		760.00

				CBODa		0.002		8.57		7.36				1.21		605.00		725.00

				CBODb		0.002		8.59		7.11				1.48		740.00

				CBODc		0.002		8.52		6.86				1.66		830.00

		CA1		BODa		0.01		8.61		7.10				1.51		151.00		155.67

				BODb		0.01		8.61		6.82				1.79		179.00

				BODc		0.01		8.42		7.05				1.37		137.00

				CBODa		0.01		8.64		7.28				1.36		136.00		120.67

				CBODb		0.01		8.59		7.34				1.25		125.00

				CBODc		0.01		8.48		7.47				1.01		101.00

		CA2		BODa		0.01		10.39		8.22				2.17		217.00		175.67

				BODb		0.01		8.65		7.49				1.16		116.00

				BODc		0.01		10.40		8.46				1.94		194.00

				CBODa		0.01		8.71		7.68				1.03		103.00		104.33

				CBODb		0.01		8.63		7.76				0.87		87.00

				CBODc		0.01		10.00		8.77				1.23		123.00

		OA1		BODa		0.5		9.47		0.89				8.58		17.16		15.56

				BODb		0.5		9.38		0.88				8.50		17.00

				BODc		0.5		9.42		3.16				6.26		12.52

				CBODa		0.5		9.31		1.14				8.17		16.34		12.63

				CBODb		0.5		8.63		5.78				2.85		5.70

				CBODc		0.5		9.38		1.45				7.93		15.86

		OA3		BODa		1		10.28		7.05				3.23		3.23		3.23

				BODb		1		10.21		6.97				3.24		3.24

				BODc		1		10.34		7.11				3.23		3.23

				CBODa		1		10.42		7.32				3.10		3.10		3.00

				CBODb		1		10.26		7.14				3.12		3.12

				CBODc		1		10.31		7.53				2.78		2.78

		CL		BODa		1		9.64		7.10				2.54		2.54		2.79

				BODb		1		9.90		6.95				2.95		2.95

				BODc		1		10.06		7.19				2.87		2.87

				CBODa		1		9.96		7.37				2.59		2.59		2.60

				CBODb		1		9.88		7.30				2.58		2.58

				CBODc		1		10.11		7.47				2.64		2.64

		FC Run 3		Initial Reading		Final Reading

				11/17/06 14:00		11/18/06 19:00

		Tank		Replicate		Dilution Factor		Count		Dilution Adjusted		Sample Vl.		Average CFU/100ml		STDEV		Standard Error

		AN1		A		0.0001		192.000		1920000.000		100.000		1910000.000		8.5440037453		4.9328828623

				B		0.0001		199.000		1990000.000		100.000

				C		0.0001		182.000		1820000.000		100.000

		CA1		A		0.004		295.000		73750.000		250.000		185625.000		21.0713075057		12.1655250606

				B		0.004		319.000		79750.000		250.000

				C		0.004		277.000		69250.000		250.000

		CA2		A		0.004		231.000		57750.000		250.000		138125.000		14		8.0829037687

				B		0.004		205.000		51250.000		250.000

				C		0.004		227.000		56750.000		250.000

		OA1		A		1.000		>1000		NA		100.000		NA		NA		NA

				B		1.000		>1000		NA		100.000

				C		1.000		>1000		NA		100.000

		OA3		A		1.000		283.000		283.000		100.000		318.000		32.7871926215		18.929694486

				B		1.000		348.000		348.000		100.000

				C		1.000		323.000		323.000		100.000

		CL		A		1.000		201.000		201.000		100.000		222.667		19.5533458347		11.2891294813

				B		1.000		239.000		239.000		100.000

				C		1.000		228.000		228.000		100.000





CBOD per Run

		Run 1		Run 1

		Run 2		Run 2

		Run 3		Run 3



Average CBOD/Week

Run 1

Run

CBOD5 mg/L

CBOD/Run

135

0

190

0

161.4



BOD vs CBOD all runs

		AN1		AN1

		CA1		CA1

		CA2		CA2

		OA1		OA1

		OA3		OA3

		CL		CL



Average BOD/Tank

Average CBOD/Tank

Tank

BOD5 mg/L

BOD and CBOD

867.34

773.97

117

102

132

100

10

7

3

2

2

2



Averages

		

		Tank		Week		Run		Functional Group		CBOD		BOD		NBOD		FC		Tank (Functional Group)				NH4		%CBOD		%CBODTank Average		Tank		%NBOD Tank Average

		AN1		2-Nov		1		AN		632.94		764.68		131.74		1000000		AN		1470000		803.78		82.7715355805

		CA1		8-Nov		2		AN		915		970		55.00		1500000.0								94.3298969072

		CA2		17-Nov		3		AN		725.00		676.67		-48.33		1910000.0								107.1428571429		94.75		AN1		5.25

		OA1		2-Nov		1		CA		83.05		87.64		4.58		83333.3		CA		79163.9		124.60		94.7712418301

		OA3		2-Nov		1		CA		84.77		103.10		18.33		63333.3								82.2222222222

		xCL		8-Nov		2		CA		103.5		107		3.50		3266.7								96.7289719626		91.24		CA1		8.76

		AN1		8-Nov		2		CA		111.5		118.5		7.00		1300.0								94.0928270042

		CA1		17-Nov		3		CA		120.67		155.67		35.00		185625.0								77.5160599572

		CA2		17-Nov		3		CA		104.33		175.67		71.33		138125.0								59.3927893738		77.00		CA2		23.00

		OA1		2-Nov		1		OA		3.84		6.88		3.05		80.7		OA		16758.4		6.41		55.7404326123

		OA3		2-Nov		1		OA		1.88		2.46		0.58		14.0								76.2790697674

		xCL		8-Nov		2		OA		5.825		7.51		1.69		125.3								77.5632490013		69.86		OA1		30.14

		AN1		8-Nov		2		OA		2.41		2.795		0.39		12.7								86.2254025045

		CA1		17-Nov		3		OA		12.63		15.56		2.93		100000.0								81.1910882605

		CA2		17-Nov		3		OA		3.00		3.23		0.23		318.0								92.7835051546		86.73		OA3		13.27

		OA1		2-Nov		1		xCL		1.61		1.86		0.25		8.7		xCL		79.9		2.29		86.7283950617

		OA3		8-Nov		2		xCL		2.025		2.22		0.20		8.3								91.2162162162

		xCL		17-Nov		3		xCL		2.60		2.79		0.18		222.7								93.4210526316		90.46		xCL		9.54

		Tank				CBOD		CBODstdv		CBOD		CBODstdv

		AN1				757.6451869529		143.8379926528		1.0008522945		0.1900105583				FC concentration		Week		Flow

		CA1				102.4071864227		18.8296858237		0.1352802991		0.0248740896				759989		10/30-11/5		167

		CA2				100.2022010077		13.8339878195		0.1323675046		0.0182747527				54211.7		11/6-11/13		211.4

		OA1				7.4320140546		4.6127674153		0.00981772		0.006093484				16761.7		11/14-11/21		217.5

		OA3				2.4295863166		0.560877073		0.0032094932		0.0007409208

		CL				2.0792932909		0.4991130824		0.0027467547		0.0006593304

		Week		Average FC/Week		Average CBOD/Week		Average NBOD/Week		average BOD/week						Tank		FC Median				%CBOD/Tank Average		%NBOD/Tank Average

		2-Nov		29354		135		26								AN1		1910000				94.75		5.25

		8-Nov		942.6		190		11.3								CA1		83333.3				89.67		10.33

		17-Nov		446858.1		161.4		21.9								CA2		63333.3				78.57		21.43

																OA1		125.3				71.5		28.5

																OA3		14				85.1		14.9

																xCL		8.7				90.46		9.54

		Tank		Average FC/Tank		Average CBOD/Tank		Average NBOD/Tank		Average BOD/Tank				Tank

		AN1		1910000		773.97		93.37		867.34				AN1

		CA1		90741.7		102		14		117				CA1

		CA2		67586.1		100		32		132				CA2

		OA1		103		7		3		10				OA1

		OA3		114.9		2		0		3				OA3

		xCL		79.9		2		0		2				CL

														Run 1

														Run 2

		Tank		Run		BOD		CBOD		FC				Run 3

		AN1		1		764.68		632.94

		CA1		1		87.64		83.05		83333.3

		CA2		1		103.1		84.77		63333.3

		OA1		1		6.88		3.84		80.7

		OA3		1		2.46		1.88		14

		xCL		1		1.86		1.61		8.7

		AN1		2		970		915

		CA1		2		107		103.5		3266.7

		CA2		2		118.5		111.5		1300

		OA1		2		7.51		5.825		125.3

		OA3		2		2.795		2.41		12.7

		xCL		2		2.22		2.025		8.3

		AN1		3		676.67		725		1210000

		CA1		3		155.67		120.67		185625

		CA2		3		175.67		104.33		138125

		OA1		3		15.56		12.63

		OA3		3		3.23		3		318

		xCL		3		2.79		2.6		222.7

				FC level in CA1 (CFU/100 mL)		Water Flow (gallons/day)

		Run 1 - 11/2/06		208.2		167

		Run 2 - 11/8/06		3266.7		211.4

		Run 3 - 11/17/06		185625		217.5

		Water flow adjusted for 2 week delay

		AN1 values were too high to measure in Run 2 and 3





Functional Group STDEV

		Functional Group		Run		CBOD		BOD				Functional Group		CBODstdv-FG		CBODster-FG		BODstdv-FG		BODster-FG		FCstdv-FG		FCster-FG

		AN		1		664.44		721.72				AN		136.32		51.53		144.39		54.57		8.54		2.85

		AN		1		601.43		807.64				CA		18.49		4.94		42.37		11.33		347.69		81.95

		AN		2		925		1005				OA		4.76		1.27		5.21		1.39		117.43		27.68

		AN		2		905		935				CL		0.57		0.21		0.45		0.17		107.56		35.85

		AN		3		605.00		680.00

		AN		3		740.00		590.00

		AN		3		830.00		760.00

		CA		1		82.48		103.10

		CA		1		83.63		72.17

		CA		1		101.96		82.48

		CA		1		67.59		123.72

		CA		2		104		86

		CA		2		103		128

		CA		2		114		122

		CA		2		109		115

		CA		3		136.00		151.00

		CA		3		125.00		179.00

		CA		3		101.00		137.00

		CA		3		103.00		217.00

		CA		3		87.00		116.00

		CA		3		123.00		194.00

		CL		1		2.20		1.73

		CL		1		1.02		1.98

		CL		2		2.08		2.24

		CL		2		1.97		2.2

		CL		3		2.59		2.54

		CL		3		2.58		2.95

		CL		3		2.64		2.87

		OA		1		4.12		6.42

		OA		1		3.55		7.35

		OA		1		1.82		2.54

		OA		1		1.94		2.38

		OA		2		5.8		7.54

		OA		2		5.85		7.48

		OA		2		2.35		2.82

		OA		2		2.47		2.77

		OA		3		16.34		17.16

		OA		3		5.70		17.00

		OA		3		15.86		12.52

		OA		3		3.10		3.23

		OA		3		3.12		3.24

		OA		3		2.78		3.23

		Functional Group		Run		FC

		AN		1

		AN		1

		AN		1

		AN		2

		AN		2

		AN		2

		AN		3		192

		AN		3		199

		AN		3		182

		CA		1		1000

		CA		1		600

		CA		1		900

		CA		1		1000

		CA		1		700

		CA		1		200

		CA		2		37

		CA		2		31

		CA		2		30

		CA		2		16

		CA		2		13

		CA		2		10

		CA		3		295

		CA		3		319

		CA		3		277

		CA		3		231

		CA		3		205

		CA		3		227

		CL		1		6

		CL		1		11

		CL		1		9

		CL		2		12

		CL		2		4

		CL		2		9

		CL		3		201

		CL		3		239

		CL		3		228

		OA		1		76

		OA		1		80

		OA		1		86

		OA		1		15

		OA		1		13

		OA		1		6

		OA		2		122

		OA		2		133

		OA		2		121

		OA		2		10

		OA		2		12

		OA		2		16

		OA		3

		OA		3

		OA		3

		OA		3		283

		OA		3		348

		OA		3		323





Water Flow Data

		

		Week		Flow		Average Flow/Day				Week		Flow		FC		CBOD		NBOD

		9/30-10/6		760.472		108.6388571429				10/30-11/5		217.4845714286		29354		135		26

		10/7-10/13		1253.83		179.1185714286				11/6-11/13		191.584		942.6		190		11.3

		10/14-10/21		1169.216		167.0308571429				11/14-11/21		154.5885714286		446858.1		161.4		21.9

		10/22-10/29		1479.714		211.3877142857

		10/30-11/5		1522.392		217.4845714286

		11/6-11/13		1341.088		191.584

		11/14-11/21		1082.12		154.5885714286

		11/22-11/28		1030.794		147.2562857143

		Flow for 11/2- 11/8		1662.1748571429

		Flow for 11/8 - 11/17		1767.8582857143

		Flow for 11/17 - 11/23		1067.4554285714





FC and Flow

		10/30-11/5		10/30-11/5

		11/6-11/13		11/6-11/13

		11/14-11/21		11/14-11/21



Flow

FC concentration

Week

gallons/day - CFU/100 mL

FC and Flow - average over all tanks

167

759988.888888889

211.4

54211.6666666667

217.5

16761.7222222222



FC - All Runs

		AN1

		CA1

		CA2

		OA1

		OA3

		xCL



FC

Tank

CFU/100 mL

FC/Tank - average of all runs

1910000

90741.7

67586.1

103

114.9

79.9



BOD - All Runs

		AN1

		CA1

		CA2

		OA1

		OA3

		xCL



BOD

Tank

BOD5 mg/L

BOD/Tank - average of all runs

867.34

117

132

10

3

2



NBOD - All Runs

		AN1

		CA1

		CA2

		OA1

		OA3

		xCL



NBOD

Tank

BOD5 mg/L

NBOD/Tank - average of all runs

93.37

14

32

3

0

0



CBOD - All Runs

		AN1

		CA1

		CA2

		OA1

		OA3

		xCL



CBOD

Tank

CBOD5 mg/L

CBOD/Tank - average of all runs

773.97

102

100

7

2

2



CBOD and NBOD - all runs

		AN1		AN1

		CA1		CA1

		CA2		CA2

		OA1		OA1

		OA3		OA3

		xCL		xCL



CBOD

NBOD

Tank

BOD5 mg/L

CBOD and NBOD (average of all runs)

773.97

93.37

102

14

100

32

7

3

2

0

2

0



FC and NBOD - all runs

		AN1		AN1

		CA1		CA1

		CA2		CA2

		OA1		OA1

		OA3		OA3

		xCL		xCL



FC

NBOD

Tank

CFU/100 mL - BOD5 mg/L

FC and NBOD (average of all runs)

1910000

93.37

90741.7

14

67586.1

32

103

3

114.9

0

79.9

0



FC Median per Tank

		AN1

		CA1

		CA2

		OA1

		OA3

		xCL



FC Median

Tank

CFU/100 mL

FC

1910000

83333.3

63333.3

125.3

14

8.7



CBOD vs BOD - Run 1

		AN1		AN1

		CA1		CA1

		CA2		CA2

		OA1		OA1

		OA3		OA3

		xCL		xCL



CBOD

BOD

Tank

BOD5 mg/L

CBOD vs BOD - Run 1

632.94

764.68

83.05

87.64

84.77

103.1

3.84

6.88

1.88

2.46

1.61

1.86



CBOD vs BOD - Run 2

		AN1		AN1

		CA1		CA1

		CA2		CA2

		OA1		OA1

		OA3		OA3

		xCL		xCL



CBOD

BOD

Tank

BOD5 mg/L

CBOD vs BOD - Run 2

915

970

103.5

107

111.5

118.5

5.825

7.51

2.41

2.795

2.025

2.22



CBOD vs BOD - Run 3

		AN1		AN1

		CA1		CA1

		CA2		CA2

		OA1		OA1

		OA3		OA3

		xCL		xCL



CBOD

BOD

Tank

CFU/100 mL

CBOD vs BOD - Run 3

725

676.67

120.67

155.67

104.33

175.67

12.63

15.56

3

3.23

2.6

2.79



FC vs BOD - Run 1

		AN1		AN1

		CA1		CA1

		CA2		CA2

		OA1		OA1

		OA3		OA3

		xCL		xCL



BOD

FC

Tank

CFU/100 mL - BOD5 mg/L

FC vs BOD - Run 1

764.68

87.64

83333.3

103.1

63333.3

6.88

80.7

2.46

14

1.86

8.7



FC vs BOD - Run 2

		AN1		AN1

		CA1		CA1

		CA2		CA2

		OA1		OA1

		OA3		OA3

		xCL		xCL



BOD

FC

Tank

CFU/100 mL - BOD5 mg/L

FC vs BOD - Run 2

970

107

3266.7

118.5

1300

7.51

125.3

2.795

12.7

2.22

8.3



FC vs BOD - Run 3

		AN1		AN1

		CA1		CA1

		CA2		CA2

		OA1		OA1

		OA3		OA3

		xCL		xCL



BOD

FC

Tank

CFU/100 mL - BOD5 mg/L

FC vs BOD - Run 3

676.67

1210000

155.67

185625

175.67

138125

15.56

3.23

318

2.79

222.7



FC vs BOD - F. Group

		AN		AN

		CA		CA

		OA		OA

		xCL		xCL



FC

BOD

Functional Group

CFU/100 mL - BOD5 mg/L

FC vs BOD/Functional Group (average of all runs)

1470000

803.7814903207

79163.8888888889

124.5955316892

16758.4444444444

6.407717449

79.8888888889

2.2875046407



%CBOD and %NBOD per Tank

		AN1		AN1

		CA1		CA1

		CA2		CA2

		OA1		OA1

		OA3		OA3

		xCL		xCL



CBOD

NBOD

Tank

%

% CBOD and NBOD/Tank (average of all runs)

94.75

5.25

89.67

10.33

78.57

21.43

71.5

28.5

85.1

14.9

90.46

9.54



AJLC Water Flow

		9/30-10/6

		10/7-10/13

		10/14-10/21

		10/22-10/29

		10/30-11/5

		11/6-11/13

		11/14-11/21

		11/22-11/28



Flow

Week

Water flow (g)

AJLC Water Flow by Week

760.472

1253.83

1169.216

1479.714

1522.392

1341.088

1082.12

1030.794



Flow, FC, CNOD, NBOD

		10/30-11/5		10/30-11/5		10/30-11/5		26

		11/6-11/13		11/6-11/13		11/6-11/13		11.3

		11/14-11/21		11/14-11/21		11/14-11/21		21.9



Flow

FC

CBOD

NBOD

Week

CFU/100 mL - BOD5 mg/L - gallons

Flow, FC, CBOD and NBOD over 3 weeks

217.4845714286

29354

0

191.584

942.6

190

154.5885714286

446858.1

161.4




_1101684381.xls
ANOVA

		Living Machine Metabolism

		FC, BOD, and CBOD snapshot data





Readings - Run 1

		

		Run 1: 11/2/06

		C/BOD Run 1		Initial Reading		Final Reading		Dt

				11/2/06 10:45		11/6/06 19:30		4.36

		Tank		Replicate		Dilution Factor		DOi		DOf		Change in DO (mg/L)		C/BOD4 (mg/L)		C/BOD5 (mg/L)		Av. C/BOD5

		AN1		BODa		0.0020		8.82		7.56		1.26		630		721.72		764.68

				BODb		0.0020		8.88		7.47		1.41		705		807.64

				CBODa		0.0020		8.91		7.75		1.16		580		664.44		632.94

				CBODb		0.0020		8.94		7.89		1.05		525		601.43

		CA1		BODa		0.0100		8.55		7.65		0.9		90		103.10		87.64

				BODb		0.0100		8.1		7.47		0.63		63		72.17

				CBODa		0.0100		8.54		7.82		0.72		72		82.48		83.05

				CBODb		0.0100		8.58		7.85		0.73		73		83.63

		CA2		BODa		0.0100		8.69		7.97		0.72		72		82.48		103.10

				BODb		0.0100		8.84		7.76		1.08		108		123.72

				CBODa		0.0100		8.93		8.04		0.89		89		101.96		84.77

				CBODb		0.0100		8.53		7.94		0.59		59		67.59

		OA1		BODa		1.0000		9.78		4.18		5.6		5.6		6.42		6.88

				BODb		1.0000		9.57		3.15		6.42		6.42		7.35

				CBODa		1.0000		9.56		5.96		3.6		3.6		4.12		3.84

				CBODb		1.0000		9.97		6.37		3.1		3.1		3.55

		OA3		BODa		1.0000		10.19		7.97		2.22		2.22		2.54		2.46

				BODb		1.0000		10.07		7.99		2.08		2.08		2.38

				CBODa		1.0000		10.04		8.45		1.59		1.59		1.82		1.88

				CBODb		1.0000		9.91		8.22		1.69		1.69		1.94

		CL		BODa		1.0000		9.89		8.38		1.51		1.51		1.73		1.86

				BODb		1.0000		9.83		8.10		1.73		1.73		1.98

				CBODa		1.0000		9.92		8		1.92		1.92		2.20		1.61

				CBODb		1.0000		9.6		8.71		0.89		0.89		1.02

		FC Run 1		Initial Reading		Final Reading

				11/2/06 11:00		11/3/06 15:00

		Tank		Replicate		Dilution Factor		Count		Dilution Adjusted		Average CFU/100ml		STDEV		Standard Error

		AN1		A		0.002		>10,000		NA		NA		NA		NA

				B		0.002		>10,000		NA

				C		0.002		>10,000		NA

		CA1		A		0.010		1000		100000		83333		208.1665999466		120.1850425155

				B		0.010		600		60000

				C		0.010		900		90000

		CA2		A		0.010		1000		100000		63333		404.1451884327		233.3333333333

				B		0.010		700		70000

				C		0.010		200		20000

		OA1		A		1.000		76		76		81		5.0332229568		2.905932629

				B		1.000		80		80

				C		1.000		86		86

		OA3		A		1.000		15		15		14		1		0.5773502692

				B		1.000		13		13

				C		1.000		14		14

		CL		A		1.000		6		6		9		2.5166114784		1.4529663145

				B		1.000		11		11

				C		1.000		9		9

						FC - OA1		FC - OA3		Water Flow (gallons/day)

				Run 1 - 11/2/06		81		14		167

				Run 2 - 11/8/06		125.3		12.7		211.4

				Run 3 - 11/17/06		*		318		217.5

				*FC concentrations for OA1 in run 3 were too high to count.

				Water flow adjusted for 2 week delay





Readings - Run 2

		

		Run 2: 11/8/06

		C/BOD Run 2		Initial Reading		Final Reading

				11/8/06 15:50		11/13/06 14:55

		Tank		Replicate		Dilution Factor		DOi		DOf		Change in DO (mg/L)		C/BOD5 (mg/L)		Av. C/BOD5

		AN1		BODa		0.0020		9.37		7.36		2.01		1005		970

				BODb		0.0020		9.46		7.59		1.87		935

				CBODa		0.0020		9.54		7.69		1.85		925		915

				CBODb		0.0020		9.52		7.71		1.81		905

		CA1		BODa		0.0100		7.95		7.09		0.86		86		107

				BODb		0.0100		8.13		6.85		1.28		128

				CBODa		0.0100		8		6.96		1.04		104		103.5

				CBODb		0.0100		8.02		6.99		1.03		103

		CA2		BODa		0.0100		8.35		7.13		1.22		122		118.5

				BODb		0.0100		7.65		6.5		1.15		115

				CBODa		0.0100		8.32		7.18		1.14		114		111.5

				CBODb		0.0100		7.96		6.87		1.09		109

		OA1		BODa		1.0000		9.85		2.31		7.54		7.54		7.51

				BODb		1.0000		9.8		2.32		7.48		7.48

				CBODa		1.0000		9.53		3.73		5.8		5.8		5.825

				CBODb		1.0000		9.5		3.65		5.85		5.85

		OA3		BODa		1.0000		9.91		7.09		2.82		2.82		2.795

				BODb		1.0000		9.78		7.01		2.77		2.77

				CBODa		1.0000		10.07		7.72		2.35		2.35		2.41

				CBODb		1.0000		10.03		7.56		2.47		2.47

		CL		BODa		1.0000		10.14		7.9		2.24		2.24		2.22

				BODb		1.0000		10.05		7.85		2.2		2.2

				CBODa		1.0000		9.99		7.91		2.08		2.08		2.025

				CBODb		1.0000		9.92		7.95		1.97		1.97

		FC Run 2		Initial Reading		Final Reading

				11/8/06 15:00		11/9/06 17:00

		Tank		Replicate		Dilution Factor		Count		Dilution Adjusted		Sample Volume		Average CFU/100ml		STDEV		Standard Error

		AN1		A		0.001		>500		NA		250.0		NA		NA		NA

				B		0.001		>500		NA		250.0

				C		0.001		>500		NA		250.0

		CA1		A		0.010		37		3700		100		3266.7		3.7859388972		2.1858128414

				B		0.010		31		3100		100

				C		0.010		30		3000		100

		CA2		A		0.010		16		1600		100		1300.0		3		1.7320508076

				B		0.010		13		1300		100

				C		0.010		10		1000		100

		OA1		A		1.000		122		122		100		125.3		6.6583281185		3.8441875316

				B		1.000		133		133		100

				C		1.000		121		121		100

		OA3		A		1.000		10		10		100		12.7		3.0550504633		1.7638342074

				B		1.000		12		12		100

				C		1.000		16		16		100

		CL		A		1.000		12		12		100		8.3		4.0414518843		2.3333333333

				B		1.000		4		4		100

				C		1.000		9		9		100





Readings - Run 3

		

		Run 3: 11/17/06

		C/BOD Run 3		Initial Reading		Final Reading

				11/17/06 16:00		11/22/06 13:00

		Tank		Replicate		Dilution Factor		DOi		DOf				Change in DO (mg/L)		C/BOD5 (mg/L)		Av. C/BOD5

		AN1		BODa		0.002		8.63		7.27				1.36		680.00		676.67

				BODb		0.002		8.60		7.42				1.18		590.00

				BODc		0.002		8.54		7.02				1.52		760.00

				CBODa		0.002		8.57		7.36				1.21		605.00		725.00

				CBODb		0.002		8.59		7.11				1.48		740.00

				CBODc		0.002		8.52		6.86				1.66		830.00

		CA1		BODa		0.01		8.61		7.10				1.51		151.00		155.67

				BODb		0.01		8.61		6.82				1.79		179.00

				BODc		0.01		8.42		7.05				1.37		137.00

				CBODa		0.01		8.64		7.28				1.36		136.00		120.67

				CBODb		0.01		8.59		7.34				1.25		125.00

				CBODc		0.01		8.48		7.47				1.01		101.00

		CA2		BODa		0.01		10.39		8.22				2.17		217.00		175.67

				BODb		0.01		8.65		7.49				1.16		116.00

				BODc		0.01		10.40		8.46				1.94		194.00

				CBODa		0.01		8.71		7.68				1.03		103.00		104.33

				CBODb		0.01		8.63		7.76				0.87		87.00

				CBODc		0.01		10.00		8.77				1.23		123.00

		OA1		BODa		0.5		9.47		0.89				8.58		17.16		15.56

				BODb		0.5		9.38		0.88				8.50		17.00

				BODc		0.5		9.42		3.16				6.26		12.52

				CBODa		0.5		9.31		1.14				8.17		16.34		12.63

				CBODb		0.5		8.63		5.78				2.85		5.70

				CBODc		0.5		9.38		1.45				7.93		15.86

		OA3		BODa		1		10.28		7.05				3.23		3.23		3.23

				BODb		1		10.21		6.97				3.24		3.24

				BODc		1		10.34		7.11				3.23		3.23

				CBODa		1		10.42		7.32				3.10		3.10		3.00

				CBODb		1		10.26		7.14				3.12		3.12

				CBODc		1		10.31		7.53				2.78		2.78

		CL		BODa		1		9.64		7.10				2.54		2.54		2.79

				BODb		1		9.90		6.95				2.95		2.95

				BODc		1		10.06		7.19				2.87		2.87

				CBODa		1		9.96		7.37				2.59		2.59		2.60

				CBODb		1		9.88		7.30				2.58		2.58

				CBODc		1		10.11		7.47				2.64		2.64

		FC Run 3		Initial Reading		Final Reading

				11/17/06 14:00		11/18/06 19:00

		Tank		Replicate		Dilution Factor		Count		Dilution Adjusted		Sample Vl.		Average CFU/100ml		STDEV		Standard Error

		AN1		A		0.0001		192.000		1920000.000		100.000		1910000.000		8.5440037453		4.9328828623

				B		0.0001		199.000		1990000.000		100.000

				C		0.0001		182.000		1820000.000		100.000

		CA1		A		0.004		295.000		73750.000		250.000		185625.000		21.0713075057		12.1655250606

				B		0.004		319.000		79750.000		250.000

				C		0.004		277.000		69250.000		250.000

		CA2		A		0.004		231.000		57750.000		250.000		138125.000		14		8.0829037687

				B		0.004		205.000		51250.000		250.000

				C		0.004		227.000		56750.000		250.000

		OA1		A		1.000		>1000		NA		100.000		NA		NA		NA

				B		1.000		>1000		NA		100.000

				C		1.000		>1000		NA		100.000

		OA3		A		1.000		283.000		283.000		100.000		318.000		32.7871926215		18.929694486

				B		1.000		348.000		348.000		100.000

				C		1.000		323.000		323.000		100.000

		CL		A		1.000		201.000		201.000		100.000		222.667		19.5533458347		11.2891294813

				B		1.000		239.000		239.000		100.000

				C		1.000		228.000		228.000		100.000





CBOD per Run

		Run 1		Run 1

		Run 2		Run 2

		Run 3		Run 3



Average CBOD/Week

Run 1

Run

CBOD5 mg/L

CBOD/Run

135

0

190

0

161.4



BOD vs CBOD all runs

		AN1		AN1

		CA1		CA1

		CA2		CA2

		OA1		OA1

		OA3		OA3

		CL		CL



Average BOD/Tank

Average CBOD/Tank

Tank

BOD5 mg/L

BOD and CBOD

867.34

773.97

117

102

132

100

10

7

3

2

2

2



Averages

		

		Tank		Week		Run		Functional Group		CBOD		BOD		NBOD		FC		Tank (Functional Group)				NH4		%CBOD		%CBODTank Average		Tank		%NBOD Tank Average

		AN1		2-Nov		1		AN		632.94		764.68		131.74		1000000		AN		1470000		803.78		82.7715355805

		CA1		8-Nov		2		AN		915		970		55.00		1500000.0								94.3298969072

		CA2		17-Nov		3		AN		725.00		676.67		-48.33		1910000.0								107.1428571429		94.75		AN1		5.25

		OA1		2-Nov		1		CA		83.05		87.64		4.58		83333.3		CA		79163.9		124.60		94.7712418301

		OA3		2-Nov		1		CA		84.77		103.10		18.33		63333.3								82.2222222222

		xCL		8-Nov		2		CA		103.5		107		3.50		3266.7								96.7289719626		91.24		CA1		8.76

		AN1		8-Nov		2		CA		111.5		118.5		7.00		1300.0								94.0928270042

		CA1		17-Nov		3		CA		120.67		155.67		35.00		185625.0								77.5160599572

		CA2		17-Nov		3		CA		104.33		175.67		71.33		138125.0								59.3927893738		77.00		CA2		23.00

		OA1		2-Nov		1		OA		3.84		6.88		3.05		80.7		OA		16758.4		6.41		55.7404326123

		OA3		2-Nov		1		OA		1.88		2.46		0.58		14.0								76.2790697674

		xCL		8-Nov		2		OA		5.825		7.51		1.69		125.3								77.5632490013		69.86		OA1		30.14

		AN1		8-Nov		2		OA		2.41		2.795		0.39		12.7								86.2254025045

		CA1		17-Nov		3		OA		12.63		15.56		2.93		100000.0								81.1910882605

		CA2		17-Nov		3		OA		3.00		3.23		0.23		318.0								92.7835051546		86.73		OA3		13.27

		OA1		2-Nov		1		xCL		1.61		1.86		0.25		8.7		xCL		79.9		2.29		86.7283950617

		OA3		8-Nov		2		xCL		2.025		2.22		0.20		8.3								91.2162162162

		xCL		17-Nov		3		xCL		2.60		2.79		0.18		222.7								93.4210526316		90.46		xCL		9.54

		Tank				CBOD		CBODstdv		CBOD		CBODstdv

		AN1				757.6451869529		143.8379926528		1.0008522945		0.1900105583				FC concentration		Week		Flow

		CA1				102.4071864227		18.8296858237		0.1352802991		0.0248740896				759989		10/30-11/5		167

		CA2				100.2022010077		13.8339878195		0.1323675046		0.0182747527				54211.7		11/6-11/13		211.4

		OA1				7.4320140546		4.6127674153		0.00981772		0.006093484				16761.7		11/14-11/21		217.5

		OA3				2.4295863166		0.560877073		0.0032094932		0.0007409208

		CL				2.0792932909		0.4991130824		0.0027467547		0.0006593304

		Week		Average FC/Week		Average CBOD/Week		Average NBOD/Week		average BOD/week						Tank		FC Median				%CBOD/Tank Average		%NBOD/Tank Average

		2-Nov		29354		135		26								AN1		1910000				94.75		5.25

		8-Nov		942.6		190		11.3								CA1		83333.3				89.67		10.33

		17-Nov		446858.1		161.4		21.9								CA2		63333.3				78.57		21.43

																OA1		125.3				71.5		28.5

																OA3		14				85.1		14.9

																xCL		8.7				90.46		9.54

		Tank		Average FC/Tank		Average CBOD/Tank		Average NBOD/Tank		Average BOD/Tank				Tank

		AN1		1910000		773.97		93.37		867.34				AN1

		CA1		90741.7		102		14		117				CA1

		CA2		67586.1		100		32		132				CA2

		OA1		103		7		3		10				OA1

		OA3		114.9		2		0		3				OA3

		xCL		79.9		2		0		2				CL

														Run 1

														Run 2

		Tank		Run		BOD		CBOD		FC				Run 3

		AN1		1		764.68		632.94

		CA1		1		87.64		83.05		83333.3

		CA2		1		103.1		84.77		63333.3

		OA1		1		6.88		3.84		80.7

		OA3		1		2.46		1.88		14

		xCL		1		1.86		1.61		8.7

		AN1		2		970		915

		CA1		2		107		103.5		3266.7

		CA2		2		118.5		111.5		1300

		OA1		2		7.51		5.825		125.3

		OA3		2		2.795		2.41		12.7

		xCL		2		2.22		2.025		8.3

		AN1		3		676.67		725		1210000

		CA1		3		155.67		120.67		185625

		CA2		3		175.67		104.33		138125

		OA1		3		15.56		12.63

		OA3		3		3.23		3		318

		xCL		3		2.79		2.6		222.7

				FC level in CA1 (CFU/100 mL)		Water Flow (gallons/day)

		Run 1 - 11/2/06		208.2		167

		Run 2 - 11/8/06		3266.7		211.4

		Run 3 - 11/17/06		185625		217.5

		Water flow adjusted for 2 week delay

		AN1 values were too high to measure in Run 2 and 3





Functional Group STDEV

		Functional Group		Run		CBOD		BOD				Functional Group		CBODstdv-FG		CBODster-FG		BODstdv-FG		BODster-FG		FCstdv-FG		FCster-FG

		AN		1		664.44		721.72				AN		136.32		51.53		144.39		54.57		8.54		2.85

		AN		1		601.43		807.64				CA		18.49		4.94		42.37		11.33		347.69		81.95

		AN		2		925		1005				OA		4.76		1.27		5.21		1.39		117.43		27.68

		AN		2		905		935				CL		0.57		0.21		0.45		0.17		107.56		35.85

		AN		3		605.00		680.00

		AN		3		740.00		590.00

		AN		3		830.00		760.00

		CA		1		82.48		103.10

		CA		1		83.63		72.17

		CA		1		101.96		82.48

		CA		1		67.59		123.72

		CA		2		104		86

		CA		2		103		128

		CA		2		114		122

		CA		2		109		115

		CA		3		136.00		151.00

		CA		3		125.00		179.00

		CA		3		101.00		137.00

		CA		3		103.00		217.00

		CA		3		87.00		116.00

		CA		3		123.00		194.00

		CL		1		2.20		1.73

		CL		1		1.02		1.98

		CL		2		2.08		2.24

		CL		2		1.97		2.2

		CL		3		2.59		2.54

		CL		3		2.58		2.95

		CL		3		2.64		2.87

		OA		1		4.12		6.42

		OA		1		3.55		7.35

		OA		1		1.82		2.54

		OA		1		1.94		2.38

		OA		2		5.8		7.54

		OA		2		5.85		7.48

		OA		2		2.35		2.82

		OA		2		2.47		2.77

		OA		3		16.34		17.16

		OA		3		5.70		17.00

		OA		3		15.86		12.52

		OA		3		3.10		3.23

		OA		3		3.12		3.24

		OA		3		2.78		3.23

		Functional Group		Run		FC

		AN		1

		AN		1

		AN		1

		AN		2

		AN		2

		AN		2

		AN		3		192

		AN		3		199

		AN		3		182

		CA		1		1000

		CA		1		600

		CA		1		900

		CA		1		1000

		CA		1		700

		CA		1		200

		CA		2		37

		CA		2		31

		CA		2		30

		CA		2		16

		CA		2		13

		CA		2		10

		CA		3		295

		CA		3		319

		CA		3		277

		CA		3		231

		CA		3		205

		CA		3		227

		CL		1		6

		CL		1		11

		CL		1		9

		CL		2		12

		CL		2		4

		CL		2		9

		CL		3		201

		CL		3		239

		CL		3		228

		OA		1		76

		OA		1		80

		OA		1		86

		OA		1		15

		OA		1		13

		OA		1		6

		OA		2		122

		OA		2		133

		OA		2		121

		OA		2		10

		OA		2		12

		OA		2		16

		OA		3

		OA		3

		OA		3

		OA		3		283

		OA		3		348

		OA		3		323





Water Flow Data

		

		Week		Flow		Average Flow/Day				Week		Flow		FC		CBOD		NBOD

		9/30-10/6		760.472		108.6388571429				10/30-11/5		217.4845714286		29354		135		26

		10/7-10/13		1253.83		179.1185714286				11/6-11/13		191.584		942.6		190		11.3

		10/14-10/21		1169.216		167.0308571429				11/14-11/21		154.5885714286		446858.1		161.4		21.9

		10/22-10/29		1479.714		211.3877142857

		10/30-11/5		1522.392		217.4845714286

		11/6-11/13		1341.088		191.584

		11/14-11/21		1082.12		154.5885714286

		11/22-11/28		1030.794		147.2562857143

		Flow for 11/2- 11/8		1662.1748571429

		Flow for 11/8 - 11/17		1767.8582857143

		Flow for 11/17 - 11/23		1067.4554285714





FC and Flow

		10/30-11/5		10/30-11/5

		11/6-11/13		11/6-11/13

		11/14-11/21		11/14-11/21



Flow

FC concentration

Week

gallons/day - CFU/100 mL

FC and Flow - average over all tanks

167

759988.888888889

211.4

54211.6666666667

217.5

16761.7222222222



FC - All Runs

		AN1

		CA1

		CA2

		OA1

		OA3

		xCL



FC

Tank

CFU/100 mL

FC/Tank - average of all runs

1910000

90741.7

67586.1

103

114.9

79.9



BOD - All Runs

		AN1

		CA1

		CA2

		OA1

		OA3

		xCL



BOD

Tank

BOD5 mg/L

BOD/Tank - average of all runs

867.34

117

132

10

3

2



NBOD - All Runs

		AN1

		CA1

		CA2

		OA1

		OA3

		xCL



NBOD

Tank

BOD5 mg/L

NBOD/Tank - average of all runs

93.37

14

32

3

0

0



CBOD - All Runs

		AN1

		CA1

		CA2

		OA1

		OA3

		xCL



CBOD

Tank

CBOD5 mg/L

CBOD/Tank - average of all runs

773.97

102

100

7

2

2



CBOD and NBOD - all runs

		AN1		AN1

		CA1		CA1

		CA2		CA2

		OA1		OA1

		OA3		OA3

		xCL		xCL



CBOD

NBOD

Tank

BOD5 mg/L

CBOD and NBOD (average of all runs)

773.97

93.37

102

14

100

32

7

3

2

0

2

0



FC and NBOD - all runs

		AN1		AN1

		CA1		CA1

		CA2		CA2

		OA1		OA1

		OA3		OA3

		xCL		xCL



FC

NBOD

Tank

CFU/100 mL - BOD5 mg/L

FC and NBOD (average of all runs)

1910000

93.37

90741.7

14

67586.1

32

103

3

114.9

0

79.9

0



FC Median per Tank

		AN1

		CA1

		CA2

		OA1

		OA3

		xCL



FC Median

Tank

CFU/100 mL

FC

1910000

83333.3

63333.3

125.3

14

8.7



CBOD vs BOD - Run 1

		AN1		AN1

		CA1		CA1

		CA2		CA2

		OA1		OA1

		OA3		OA3

		xCL		xCL



CBOD

BOD

Tank

BOD5 mg/L

CBOD vs BOD - Run 1

632.94

764.68

83.05

87.64

84.77

103.1

3.84

6.88

1.88

2.46

1.61

1.86



CBOD vs BOD - Run 2

		AN1		AN1

		CA1		CA1

		CA2		CA2

		OA1		OA1

		OA3		OA3

		xCL		xCL



CBOD

BOD

Tank

BOD5 mg/L

CBOD vs BOD - Run 2

915

970

103.5

107

111.5

118.5

5.825

7.51

2.41

2.795

2.025

2.22



CBOD vs BOD - Run 3

		AN1		AN1

		CA1		CA1

		CA2		CA2

		OA1		OA1

		OA3		OA3

		xCL		xCL



CBOD

BOD

Tank

CFU/100 mL

CBOD vs BOD - Run 3

725

676.67

120.67

155.67

104.33

175.67

12.63

15.56

3

3.23

2.6

2.79



FC vs BOD - Run 1

		AN1		AN1

		CA1		CA1

		CA2		CA2

		OA1		OA1

		OA3		OA3

		xCL		xCL



BOD

FC

Tank

CFU/100 mL - BOD5 mg/L

FC vs BOD - Run 1

764.68

87.64

83333.3

103.1

63333.3

6.88

80.7

2.46

14

1.86

8.7



FC vs BOD - Run 2

		AN1		AN1

		CA1		CA1

		CA2		CA2

		OA1		OA1

		OA3		OA3

		xCL		xCL



BOD

FC

Tank

CFU/100 mL - BOD5 mg/L

FC vs BOD - Run 2

970

107

3266.7

118.5

1300

7.51

125.3

2.795

12.7

2.22

8.3



FC vs BOD - Run 3

		AN1		AN1

		CA1		CA1

		CA2		CA2

		OA1		OA1

		OA3		OA3

		xCL		xCL



BOD

FC

Tank

CFU/100 mL - BOD5 mg/L

FC vs BOD - Run 3

676.67

1210000

155.67

185625

175.67

138125

15.56

3.23

318

2.79

222.7



FC vs BOD - F. Group

		AN		AN

		CA		CA

		OA		OA

		xCL		xCL



FC

BOD

Functional Group

CFU/100 mL - BOD5 mg/L

FC vs BOD/Functional Group (average of all runs)

1470000

803.7814903207

79163.8888888889

124.5955316892

16758.4444444444

6.407717449

79.8888888889

2.2875046407



%CBOD and %NBOD per Tank

		AN1		AN1

		CA1		CA1

		CA2		CA2

		OA1		OA1

		OA3		OA3

		xCL		xCL



CBOD

NBOD

Tank

%

% CBOD and NBOD/Tank (average of all runs)

94.75

5.25

89.67

10.33

78.57

21.43

71.5

28.5

85.1

14.9

90.46

9.54



AJLC Water Flow

		9/30-10/6

		10/7-10/13

		10/14-10/21

		10/22-10/29

		10/30-11/5

		11/6-11/13

		11/14-11/21

		11/22-11/28



Flow

Week

Water flow (g)

AJLC Water Flow by Week

760.472

1253.83

1169.216

1479.714

1522.392

1341.088

1082.12

1030.794



Flow, FC, CNOD, NBOD

		10/30-11/5		10/30-11/5		10/30-11/5		26

		11/6-11/13		11/6-11/13		11/6-11/13		11.3

		11/14-11/21		11/14-11/21		11/14-11/21		21.9



Flow

FC

CBOD

NBOD

Week

CFU/100 mL - BOD5 mg/L - gallons

Flow, FC, CBOD and NBOD over 3 weeks

217.4845714286

29354

135

191.584

942.6

190

154.5885714286

446858.1

161.4




_1101684509.xls
Historical Temp

		June

		August

		September

		October

		November



*Temp CA1

Month (2006)

Temperature (degrees F)

Temperature in CA1

18.9

20.7

18

15.5

14.3



FC vs. Temp in CA1

		375

		1400

		6850

		1500

		8400



*Temp CA1

FC - CFU/100 mL

Temperature (degrees F)

FC vs Temperature in CA1

18.9

20.7

18

15.5

14.3



Historical FC

		June

		August

		September

		October

		November



*FC (adjusted)

Month (2006)

FC - CFU/100 mL

FC concentrations in CA1

375

1400

6850

1500

8400



Sheet1

		Month (2006)		Tank		*FC (adjusted)		*Temp CA1		*Temp OA3

		June		CA1		375		18.9		20.4

		August		CA1		1400		20.7		19.5

		September		CA1		6850		18		17.3

		October		CA1		1500		15.5		14.5

		November		CA1		8400		14.3		12.6

		*FC readings are mean for that month

		**Temperature is average for that month





Sheet2

		





Sheet3

		






_1101683716.xls
ANOVA

		Living Machine Metabolism

		FC, BOD, and CBOD snapshot data





Readings - Run 1

		

		Run 1: 11/2/06

		C/BOD Run 1		Initial Reading		Final Reading		Dt

				11/2/06 10:45		11/6/06 19:30		4.36

		Tank		Replicate		Dilution Factor		DOi		DOf		Change in DO (mg/L)		C/BOD4 (mg/L)		C/BOD5 (mg/L)		Av. C/BOD5

		AN1		BODa		0.0020		8.82		7.56		1.26		630		721.72		764.68

				BODb		0.0020		8.88		7.47		1.41		705		807.64

				CBODa		0.0020		8.91		7.75		1.16		580		664.44		632.94

				CBODb		0.0020		8.94		7.89		1.05		525		601.43

		CA1		BODa		0.0100		8.55		7.65		0.9		90		103.10		87.64

				BODb		0.0100		8.1		7.47		0.63		63		72.17

				CBODa		0.0100		8.54		7.82		0.72		72		82.48		83.05

				CBODb		0.0100		8.58		7.85		0.73		73		83.63

		CA2		BODa		0.0100		8.69		7.97		0.72		72		82.48		103.10

				BODb		0.0100		8.84		7.76		1.08		108		123.72

				CBODa		0.0100		8.93		8.04		0.89		89		101.96		84.77

				CBODb		0.0100		8.53		7.94		0.59		59		67.59

		OA1		BODa		1.0000		9.78		4.18		5.6		5.6		6.42		6.88

				BODb		1.0000		9.57		3.15		6.42		6.42		7.35

				CBODa		1.0000		9.56		5.96		3.6		3.6		4.12		3.84

				CBODb		1.0000		9.97		6.37		3.1		3.1		3.55

		OA3		BODa		1.0000		10.19		7.97		2.22		2.22		2.54		2.46

				BODb		1.0000		10.07		7.99		2.08		2.08		2.38

				CBODa		1.0000		10.04		8.45		1.59		1.59		1.82		1.88

				CBODb		1.0000		9.91		8.22		1.69		1.69		1.94

		CL		BODa		1.0000		9.89		8.38		1.51		1.51		1.73		1.86

				BODb		1.0000		9.83		8.10		1.73		1.73		1.98

				CBODa		1.0000		9.92		8		1.92		1.92		2.20		1.61

				CBODb		1.0000		9.6		8.71		0.89		0.89		1.02

		FC Run 1		Initial Reading		Final Reading

				11/2/06 11:00		11/3/06 15:00

		Tank		Replicate		Dilution Factor		Count		Dilution Adjusted		Average CFU/100ml		STDEV		Standard Error

		AN1		A		0.002		>10,000		NA		NA		NA		NA

				B		0.002		>10,000		NA

				C		0.002		>10,000		NA

		CA1		A		0.010		1000		100000		83333		208.1665999466		120.1850425155

				B		0.010		600		60000

				C		0.010		900		90000

		CA2		A		0.010		1000		100000		63333		404.1451884327		233.3333333333

				B		0.010		700		70000

				C		0.010		200		20000

		OA1		A		1.000		76		76		81		5.0332229568		2.905932629

				B		1.000		80		80

				C		1.000		86		86

		OA3		A		1.000		15		15		14		1		0.5773502692

				B		1.000		13		13

				C		1.000		14		14

		CL		A		1.000		6		6		9		2.5166114784		1.4529663145

				B		1.000		11		11

				C		1.000		9		9

						FC - OA1		FC - OA3		Water Flow (gallons/day)

				Run 1 - 11/2/06		81		14		167

				Run 2 - 11/8/06		125.3		12.7		211.4

				Run 3 - 11/17/06		*		318		217.5

				*FC concentrations for OA1 in run 3 were too high to count.

				Water flow adjusted for 2 week delay





Readings - Run 2

		

		Run 2: 11/8/06

		C/BOD Run 2		Initial Reading		Final Reading

				11/8/06 15:50		11/13/06 14:55

		Tank		Replicate		Dilution Factor		DOi		DOf		Change in DO (mg/L)		C/BOD5 (mg/L)		Av. C/BOD5

		AN1		BODa		0.0020		9.37		7.36		2.01		1005		970

				BODb		0.0020		9.46		7.59		1.87		935

				CBODa		0.0020		9.54		7.69		1.85		925		915

				CBODb		0.0020		9.52		7.71		1.81		905

		CA1		BODa		0.0100		7.95		7.09		0.86		86		107

				BODb		0.0100		8.13		6.85		1.28		128

				CBODa		0.0100		8		6.96		1.04		104		103.5

				CBODb		0.0100		8.02		6.99		1.03		103

		CA2		BODa		0.0100		8.35		7.13		1.22		122		118.5

				BODb		0.0100		7.65		6.5		1.15		115

				CBODa		0.0100		8.32		7.18		1.14		114		111.5

				CBODb		0.0100		7.96		6.87		1.09		109

		OA1		BODa		1.0000		9.85		2.31		7.54		7.54		7.51

				BODb		1.0000		9.8		2.32		7.48		7.48

				CBODa		1.0000		9.53		3.73		5.8		5.8		5.825

				CBODb		1.0000		9.5		3.65		5.85		5.85

		OA3		BODa		1.0000		9.91		7.09		2.82		2.82		2.795

				BODb		1.0000		9.78		7.01		2.77		2.77

				CBODa		1.0000		10.07		7.72		2.35		2.35		2.41

				CBODb		1.0000		10.03		7.56		2.47		2.47

		CL		BODa		1.0000		10.14		7.9		2.24		2.24		2.22

				BODb		1.0000		10.05		7.85		2.2		2.2

				CBODa		1.0000		9.99		7.91		2.08		2.08		2.025

				CBODb		1.0000		9.92		7.95		1.97		1.97

		FC Run 2		Initial Reading		Final Reading

				11/8/06 15:00		11/9/06 17:00

		Tank		Replicate		Dilution Factor		Count		Dilution Adjusted		Sample Volume		Average CFU/100ml		STDEV		Standard Error

		AN1		A		0.001		>500		NA		250.0		NA		NA		NA

				B		0.001		>500		NA		250.0

				C		0.001		>500		NA		250.0

		CA1		A		0.010		37		3700		100		3266.7		3.7859388972		2.1858128414

				B		0.010		31		3100		100

				C		0.010		30		3000		100

		CA2		A		0.010		16		1600		100		1300.0		3		1.7320508076

				B		0.010		13		1300		100

				C		0.010		10		1000		100

		OA1		A		1.000		122		122		100		125.3		6.6583281185		3.8441875316

				B		1.000		133		133		100

				C		1.000		121		121		100

		OA3		A		1.000		10		10		100		12.7		3.0550504633		1.7638342074

				B		1.000		12		12		100

				C		1.000		16		16		100

		CL		A		1.000		12		12		100		8.3		4.0414518843		2.3333333333

				B		1.000		4		4		100

				C		1.000		9		9		100





Readings - Run 3

		

		Run 3: 11/17/06

		C/BOD Run 3		Initial Reading		Final Reading

				11/17/06 16:00		11/22/06 13:00

		Tank		Replicate		Dilution Factor		DOi		DOf				Change in DO (mg/L)		C/BOD5 (mg/L)		Av. C/BOD5

		AN1		BODa		0.002		8.63		7.27				1.36		680.00		676.67

				BODb		0.002		8.60		7.42				1.18		590.00

				BODc		0.002		8.54		7.02				1.52		760.00

				CBODa		0.002		8.57		7.36				1.21		605.00		725.00

				CBODb		0.002		8.59		7.11				1.48		740.00

				CBODc		0.002		8.52		6.86				1.66		830.00

		CA1		BODa		0.01		8.61		7.10				1.51		151.00		155.67

				BODb		0.01		8.61		6.82				1.79		179.00

				BODc		0.01		8.42		7.05				1.37		137.00

				CBODa		0.01		8.64		7.28				1.36		136.00		120.67

				CBODb		0.01		8.59		7.34				1.25		125.00

				CBODc		0.01		8.48		7.47				1.01		101.00

		CA2		BODa		0.01		10.39		8.22				2.17		217.00		175.67

				BODb		0.01		8.65		7.49				1.16		116.00

				BODc		0.01		10.40		8.46				1.94		194.00

				CBODa		0.01		8.71		7.68				1.03		103.00		104.33

				CBODb		0.01		8.63		7.76				0.87		87.00

				CBODc		0.01		10.00		8.77				1.23		123.00

		OA1		BODa		0.5		9.47		0.89				8.58		17.16		15.56

				BODb		0.5		9.38		0.88				8.50		17.00

				BODc		0.5		9.42		3.16				6.26		12.52

				CBODa		0.5		9.31		1.14				8.17		16.34		12.63

				CBODb		0.5		8.63		5.78				2.85		5.70

				CBODc		0.5		9.38		1.45				7.93		15.86

		OA3		BODa		1		10.28		7.05				3.23		3.23		3.23

				BODb		1		10.21		6.97				3.24		3.24

				BODc		1		10.34		7.11				3.23		3.23

				CBODa		1		10.42		7.32				3.10		3.10		3.00

				CBODb		1		10.26		7.14				3.12		3.12

				CBODc		1		10.31		7.53				2.78		2.78

		CL		BODa		1		9.64		7.10				2.54		2.54		2.79

				BODb		1		9.90		6.95				2.95		2.95

				BODc		1		10.06		7.19				2.87		2.87

				CBODa		1		9.96		7.37				2.59		2.59		2.60

				CBODb		1		9.88		7.30				2.58		2.58

				CBODc		1		10.11		7.47				2.64		2.64

		FC Run 3		Initial Reading		Final Reading

				11/17/06 14:00		11/18/06 19:00

		Tank		Replicate		Dilution Factor		Count		Dilution Adjusted		Sample Vl.		Average CFU/100ml		STDEV		Standard Error

		AN1		A		0.0001		192.000		1920000.000		100.000		1910000.000		8.5440037453		4.9328828623

				B		0.0001		199.000		1990000.000		100.000

				C		0.0001		182.000		1820000.000		100.000

		CA1		A		0.004		295.000		73750.000		250.000		185625.000		21.0713075057		12.1655250606

				B		0.004		319.000		79750.000		250.000

				C		0.004		277.000		69250.000		250.000

		CA2		A		0.004		231.000		57750.000		250.000		138125.000		14		8.0829037687

				B		0.004		205.000		51250.000		250.000

				C		0.004		227.000		56750.000		250.000

		OA1		A		1.000		>1000		NA		100.000		NA		NA		NA

				B		1.000		>1000		NA		100.000

				C		1.000		>1000		NA		100.000

		OA3		A		1.000		283.000		283.000		100.000		318.000		32.7871926215		18.929694486

				B		1.000		348.000		348.000		100.000

				C		1.000		323.000		323.000		100.000

		CL		A		1.000		201.000		201.000		100.000		222.667		19.5533458347		11.2891294813

				B		1.000		239.000		239.000		100.000

				C		1.000		228.000		228.000		100.000





CBOD per Run

		Run 1		Run 1

		Run 2		Run 2

		Run 3		Run 3



Average CBOD/Week

Run 1

Run

CBOD5 mg/L

CBOD/Run

135

0

190

0

161.4



BOD vs CBOD all runs

		AN1		AN1

		CA1		CA1

		CA2		CA2

		OA1		OA1

		OA3		OA3

		CL		CL



Average BOD/Tank

Average CBOD/Tank

Tank

BOD5 mg/L

BOD and CBOD

867.34

773.97

117

102

132

100

10

7

3

2

2

2



Averages

		

		Tank		Week		Run		Functional Group		CBOD		BOD		NBOD		FC		Tank (Functional Group)				NH4		%CBOD		%CBODTank Average		Tank		%NBOD Tank Average

		AN1		2-Nov		1		AN		632.94		764.68		131.74		1000000		AN		1470000		803.78		82.7715355805

		CA1		8-Nov		2		AN		915		970		55.00		1500000.0								94.3298969072

		CA2		17-Nov		3		AN		725.00		676.67		-48.33		1910000.0								107.1428571429		94.75		AN1		5.25

		OA1		2-Nov		1		CA		83.05		87.64		4.58		83333.3		CA		79163.9		124.60		94.7712418301

		OA3		2-Nov		1		CA		84.77		103.10		18.33		63333.3								82.2222222222

		xCL		8-Nov		2		CA		103.5		107		3.50		3266.7								96.7289719626		91.24		CA1		8.76

		AN1		8-Nov		2		CA		111.5		118.5		7.00		1300.0								94.0928270042

		CA1		17-Nov		3		CA		120.67		155.67		35.00		185625.0								77.5160599572

		CA2		17-Nov		3		CA		104.33		175.67		71.33		138125.0								59.3927893738		77.00		CA2		23.00

		OA1		2-Nov		1		OA		3.84		6.88		3.05		80.7		OA		16758.4		6.41		55.7404326123

		OA3		2-Nov		1		OA		1.88		2.46		0.58		14.0								76.2790697674

		xCL		8-Nov		2		OA		5.825		7.51		1.69		125.3								77.5632490013		69.86		OA1		30.14

		AN1		8-Nov		2		OA		2.41		2.795		0.39		12.7								86.2254025045

		CA1		17-Nov		3		OA		12.63		15.56		2.93		100000.0								81.1910882605

		CA2		17-Nov		3		OA		3.00		3.23		0.23		318.0								92.7835051546		86.73		OA3		13.27

		OA1		2-Nov		1		xCL		1.61		1.86		0.25		8.7		xCL		79.9		2.29		86.7283950617

		OA3		8-Nov		2		xCL		2.025		2.22		0.20		8.3								91.2162162162

		xCL		17-Nov		3		xCL		2.60		2.79		0.18		222.7								93.4210526316		90.46		xCL		9.54

		Tank				CBOD		CBODstdv		CBOD		CBODstdv

		AN1				757.6451869529		143.8379926528		1.0008522945		0.1900105583				FC concentration		Week		Flow

		CA1				102.4071864227		18.8296858237		0.1352802991		0.0248740896				759989		10/30-11/5		167

		CA2				100.2022010077		13.8339878195		0.1323675046		0.0182747527				54211.7		11/6-11/13		211.4

		OA1				7.4320140546		4.6127674153		0.00981772		0.006093484				16761.7		11/14-11/21		217.5

		OA3				2.4295863166		0.560877073		0.0032094932		0.0007409208

		CL				2.0792932909		0.4991130824		0.0027467547		0.0006593304

		Week		Average FC/Week		Average CBOD/Week		Average NBOD/Week		average BOD/week						Tank		FC Median				%CBOD/Tank Average		%NBOD/Tank Average

		2-Nov		29354		135		26								AN1		1910000				94.75		5.25

		8-Nov		942.6		190		11.3								CA1		83333.3				89.67		10.33

		17-Nov		446858.1		161.4		21.9								CA2		63333.3				78.57		21.43

																OA1		125.3				71.5		28.5

																OA3		14				85.1		14.9

																xCL		8.7				90.46		9.54

		Tank		Average FC/Tank		Average CBOD/Tank		Average NBOD/Tank		Average BOD/Tank				Tank

		AN1		1910000		773.97		93.37		867.34				AN1

		CA1		90741.7		102		14		117				CA1

		CA2		67586.1		100		32		132				CA2

		OA1		103		7		3		10				OA1

		OA3		114.9		2		0		3				OA3

		xCL		79.9		2		0		2				CL

														Run 1

														Run 2

		Tank		Run		BOD		CBOD		FC				Run 3

		AN1		1		764.68		632.94

		CA1		1		87.64		83.05		83333.3

		CA2		1		103.1		84.77		63333.3

		OA1		1		6.88		3.84		80.7

		OA3		1		2.46		1.88		14

		xCL		1		1.86		1.61		8.7

		AN1		2		970		915

		CA1		2		107		103.5		3266.7

		CA2		2		118.5		111.5		1300

		OA1		2		7.51		5.825		125.3

		OA3		2		2.795		2.41		12.7

		xCL		2		2.22		2.025		8.3

		AN1		3		676.67		725		1210000

		CA1		3		155.67		120.67		185625

		CA2		3		175.67		104.33		138125

		OA1		3		15.56		12.63

		OA3		3		3.23		3		318

		xCL		3		2.79		2.6		222.7

				FC level in CA1 (CFU/100 mL)		Water Flow (gallons/day)

		Run 1 - 11/2/06		208.2		167

		Run 2 - 11/8/06		3266.7		211.4

		Run 3 - 11/17/06		185625		217.5

		Water flow adjusted for 2 week delay

		AN1 values were too high to measure in Run 2 and 3





Functional Group STDEV

		Functional Group		Run		CBOD		BOD				Functional Group		CBODstdv-FG		CBODster-FG		BODstdv-FG		BODster-FG		FCstdv-FG		FCster-FG

		AN		1		664.44		721.72				AN		136.32		51.53		144.39		54.57		8.54		2.85

		AN		1		601.43		807.64				CA		18.49		4.94		42.37		11.33		347.69		81.95

		AN		2		925		1005				OA		4.76		1.27		5.21		1.39		117.43		27.68

		AN		2		905		935				CL		0.57		0.21		0.45		0.17		107.56		35.85

		AN		3		605.00		680.00

		AN		3		740.00		590.00

		AN		3		830.00		760.00

		CA		1		82.48		103.10

		CA		1		83.63		72.17

		CA		1		101.96		82.48

		CA		1		67.59		123.72

		CA		2		104		86

		CA		2		103		128

		CA		2		114		122

		CA		2		109		115

		CA		3		136.00		151.00

		CA		3		125.00		179.00

		CA		3		101.00		137.00

		CA		3		103.00		217.00

		CA		3		87.00		116.00

		CA		3		123.00		194.00

		CL		1		2.20		1.73

		CL		1		1.02		1.98

		CL		2		2.08		2.24

		CL		2		1.97		2.2

		CL		3		2.59		2.54

		CL		3		2.58		2.95

		CL		3		2.64		2.87

		OA		1		4.12		6.42

		OA		1		3.55		7.35

		OA		1		1.82		2.54

		OA		1		1.94		2.38

		OA		2		5.8		7.54

		OA		2		5.85		7.48

		OA		2		2.35		2.82

		OA		2		2.47		2.77

		OA		3		16.34		17.16

		OA		3		5.70		17.00

		OA		3		15.86		12.52

		OA		3		3.10		3.23

		OA		3		3.12		3.24

		OA		3		2.78		3.23

		Functional Group		Run		FC

		AN		1

		AN		1

		AN		1

		AN		2

		AN		2

		AN		2

		AN		3		192

		AN		3		199

		AN		3		182

		CA		1		1000

		CA		1		600

		CA		1		900

		CA		1		1000

		CA		1		700

		CA		1		200

		CA		2		37

		CA		2		31

		CA		2		30

		CA		2		16

		CA		2		13

		CA		2		10

		CA		3		295

		CA		3		319

		CA		3		277

		CA		3		231

		CA		3		205

		CA		3		227

		CL		1		6

		CL		1		11

		CL		1		9

		CL		2		12

		CL		2		4

		CL		2		9

		CL		3		201

		CL		3		239

		CL		3		228

		OA		1		76

		OA		1		80

		OA		1		86

		OA		1		15

		OA		1		13

		OA		1		6

		OA		2		122

		OA		2		133

		OA		2		121

		OA		2		10

		OA		2		12

		OA		2		16

		OA		3

		OA		3

		OA		3

		OA		3		283

		OA		3		348

		OA		3		323





Water Flow Data

		

		Week		Flow		Average Flow/Day				Week		Flow		FC		CBOD		NBOD

		9/30-10/6		760.472		108.6388571429				10/30-11/5		217.4845714286		29354		135		26

		10/7-10/13		1253.83		179.1185714286				11/6-11/13		191.584		942.6		190		11.3

		10/14-10/21		1169.216		167.0308571429				11/14-11/21		154.5885714286		446858.1		161.4		21.9

		10/22-10/29		1479.714		211.3877142857

		10/30-11/5		1522.392		217.4845714286

		11/6-11/13		1341.088		191.584

		11/14-11/21		1082.12		154.5885714286

		11/22-11/28		1030.794		147.2562857143

		Flow for 11/2- 11/8		1662.1748571429

		Flow for 11/8 - 11/17		1767.8582857143

		Flow for 11/17 - 11/23		1067.4554285714





FC and Flow

		10/30-11/5		10/30-11/5

		11/6-11/13		11/6-11/13

		11/14-11/21		11/14-11/21



Flow

FC concentration

Week

gallons/day - CFU/100 mL

FC and Flow - average over all tanks

167

759988.888888889

211.4

54211.6666666667

217.5

16761.7222222222



FC - All Runs

		AN1

		CA1

		CA2

		OA1

		OA3

		xCL



FC

Tank

CFU/100 mL

FC/Tank - average of all runs

1910000

90741.7

67586.1

103

114.9

79.9



BOD - All Runs

		AN1

		CA1

		CA2

		OA1

		OA3

		xCL



BOD

Tank

BOD5 mg/L

BOD/Tank - average of all runs

867.34

117

132

10

3

2



NBOD - All Runs

		AN1

		CA1

		CA2

		OA1

		OA3

		xCL



NBOD

Tank

BOD5 mg/L

NBOD/Tank - average of all runs

93.37

14

32

3

0

0



CBOD - All Runs

		AN1

		CA1

		CA2

		OA1

		OA3

		xCL



CBOD

Tank

CBOD5 mg/L

CBOD/Tank - average of all runs

773.97

102

100

7

2

2



CBOD and NBOD - all runs

		AN1		AN1

		CA1		CA1

		CA2		CA2

		OA1		OA1

		OA3		OA3

		xCL		xCL



CBOD

NBOD

Tank

BOD5 mg/L

CBOD and NBOD (average of all runs)

773.97

93.37

102

14

100

32

7

3

2

0

2

0



FC and NBOD - all runs

		AN1		AN1

		CA1		CA1

		CA2		CA2

		OA1		OA1

		OA3		OA3

		xCL		xCL



FC

NBOD

Tank

CFU/100 mL - BOD5 mg/L

FC and NBOD (average of all runs)

1910000

93.37

90741.7

14

67586.1

32

103

3

114.9

0

79.9

0



FC Median per Tank

		AN1

		CA1

		CA2

		OA1

		OA3

		xCL



FC Median

Tank

CFU/100 mL

FC

1910000

83333.3

63333.3

125.3

14

8.7



CBOD vs BOD - Run 1

		AN1		AN1

		CA1		CA1

		CA2		CA2

		OA1		OA1

		OA3		OA3

		xCL		xCL



CBOD

BOD

Tank

BOD5 mg/L

CBOD vs BOD - Run 1

632.94

764.68

83.05

87.64

84.77

103.1

3.84

6.88

1.88

2.46

1.61

1.86



CBOD vs BOD - Run 2

		AN1		AN1

		CA1		CA1

		CA2		CA2

		OA1		OA1

		OA3		OA3

		xCL		xCL



CBOD

BOD

Tank

BOD5 mg/L

CBOD vs BOD - Run 2

915

970

103.5

107

111.5

118.5

5.825

7.51

2.41

2.795

2.025

2.22



CBOD vs BOD - Run 3

		AN1		AN1

		CA1		CA1

		CA2		CA2

		OA1		OA1

		OA3		OA3

		xCL		xCL



CBOD

BOD

Tank

CFU/100 mL

CBOD vs BOD - Run 3

725

676.67

120.67

155.67

104.33

175.67

12.63

15.56

3

3.23

2.6

2.79



FC vs BOD - Run 1

		AN1		AN1

		CA1		CA1

		CA2		CA2

		OA1		OA1

		OA3		OA3

		xCL		xCL



BOD

FC

Tank

CFU/100 mL - BOD5 mg/L

FC vs BOD - Run 1

764.68

87.64

83333.3

103.1

63333.3

6.88

80.7

2.46

14

1.86

8.7



FC vs BOD - Run 2

		AN1		AN1

		CA1		CA1

		CA2		CA2

		OA1		OA1

		OA3		OA3

		xCL		xCL



BOD

FC

Tank

CFU/100 mL - BOD5 mg/L

FC vs BOD - Run 2

970

107

3266.7

118.5

1300

7.51

125.3

2.795

12.7

2.22

8.3



FC vs BOD - Run 3

		AN1		AN1

		CA1		CA1

		CA2		CA2

		OA1		OA1

		OA3		OA3

		xCL		xCL



BOD

FC

Tank

CFU/100 mL - BOD5 mg/L

FC vs BOD - Run 3

676.67

1210000

155.67

185625

175.67

138125

15.56

3.23

318

2.79

222.7



FC vs BOD - F. Group

		AN		AN

		CA		CA

		OA		OA

		xCL		xCL



FC

BOD

Functional Group

CFU/100 mL - BOD5 mg/L

FC vs BOD/Functional Group (average of all runs)

382222.222222222

318.4725536991

250778.333333333

201.1173031026

372316.055555556

170.0875

33513.5555555556

7.1933333333



%CBOD and %NBOD per Tank

		AN1		AN1

		CA1		CA1

		CA2		CA2

		OA1		OA1

		OA3		OA3

		xCL		xCL



CBOD

NBOD

Tank

%

% CBOD and NBOD/Tank (average of all runs)

94.75

5.25

89.67

10.33

78.57

21.43

71.5

28.5

85.1

14.9

90.46

9.54



AJLC Water Flow

		9/30-10/6

		10/7-10/13

		10/14-10/21

		10/22-10/29

		10/30-11/5

		11/6-11/13

		11/14-11/21

		11/22-11/28



Flow

Week

Water flow (g)

AJLC Water Flow by Week

760.472

1253.83

1169.216

1479.714

1522.392

1341.088

1082.12

1030.794



Flow, FC, CNOD, NBOD

		10/30-11/5		10/30-11/5		10/30-11/5		26

		11/6-11/13		11/6-11/13		11/6-11/13		11.3

		11/14-11/21		11/14-11/21		11/14-11/21		21.9



Flow

FC

CBOD

NBOD

Week

CFU/100 mL - BOD5 mg/L - gallons

Flow, FC, CBOD and NBOD over 3 weeks

217.4845714286

29354

0

191.584

942.6

190

154.5885714286

446858.1

161.4




_1101683615.xls
ANOVA

		Living Machine Metabolism

		FC, BOD, and CBOD snapshot data





Readings - Run 1

		

		Run 1: 11/2/06

		C/BOD Run 1		Initial Reading		Final Reading		Dt

				11/2/06 10:45		11/6/06 19:30		4.36

		Tank		Replicate		Dilution Factor		DOi		DOf		Change in DO (mg/L)		C/BOD4 (mg/L)		C/BOD5 (mg/L)		Av. C/BOD5

		AN1		BODa		0.0020		8.82		7.56		1.26		630		721.72		764.68

				BODb		0.0020		8.88		7.47		1.41		705		807.64

				CBODa		0.0020		8.91		7.75		1.16		580		664.44		632.94

				CBODb		0.0020		8.94		7.89		1.05		525		601.43

		CA1		BODa		0.0100		8.55		7.65		0.9		90		103.10		87.64

				BODb		0.0100		8.1		7.47		0.63		63		72.17

				CBODa		0.0100		8.54		7.82		0.72		72		82.48		83.05

				CBODb		0.0100		8.58		7.85		0.73		73		83.63

		CA2		BODa		0.0100		8.69		7.97		0.72		72		82.48		103.10

				BODb		0.0100		8.84		7.76		1.08		108		123.72

				CBODa		0.0100		8.93		8.04		0.89		89		101.96		84.77

				CBODb		0.0100		8.53		7.94		0.59		59		67.59

		OA1		BODa		1.0000		9.78		4.18		5.6		5.6		6.42		6.88

				BODb		1.0000		9.57		3.15		6.42		6.42		7.35

				CBODa		1.0000		9.56		5.96		3.6		3.6		4.12		3.84

				CBODb		1.0000		9.97		6.37		3.1		3.1		3.55

		OA3		BODa		1.0000		10.19		7.97		2.22		2.22		2.54		2.46

				BODb		1.0000		10.07		7.99		2.08		2.08		2.38

				CBODa		1.0000		10.04		8.45		1.59		1.59		1.82		1.88

				CBODb		1.0000		9.91		8.22		1.69		1.69		1.94

		CL		BODa		1.0000		9.89		8.38		1.51		1.51		1.73		1.86

				BODb		1.0000		9.83		8.10		1.73		1.73		1.98

				CBODa		1.0000		9.92		8		1.92		1.92		2.20		1.61

				CBODb		1.0000		9.6		8.71		0.89		0.89		1.02

		FC Run 1		Initial Reading		Final Reading

				11/2/06 11:00		11/3/06 15:00

		Tank		Replicate		Dilution Factor		Count		Dilution Adjusted		Average CFU/100ml		STDEV		Standard Error

		AN1		A		0.002		>10,000		NA		NA		NA		NA

				B		0.002		>10,000		NA

				C		0.002		>10,000		NA

		CA1		A		0.010		1000		100000		83333		208.1665999466		120.1850425155

				B		0.010		600		60000

				C		0.010		900		90000

		CA2		A		0.010		1000		100000		63333		404.1451884327		233.3333333333

				B		0.010		700		70000

				C		0.010		200		20000

		OA1		A		1.000		76		76		81		5.0332229568		2.905932629

				B		1.000		80		80

				C		1.000		86		86

		OA3		A		1.000		15		15		14		1		0.5773502692

				B		1.000		13		13

				C		1.000		14		14

		CL		A		1.000		6		6		9		2.5166114784		1.4529663145

				B		1.000		11		11

				C		1.000		9		9

						FC - OA1		FC - OA3		Water Flow (gallons/day)

				Run 1 - 11/2/06		81		14		167

				Run 2 - 11/8/06		125.3		12.7		211.4

				Run 3 - 11/17/06		*		318		217.5

				*FC concentrations for OA1 in run 3 were too high to count.

				Water flow adjusted for 2 week delay





Readings - Run 2

		

		Run 2: 11/8/06

		C/BOD Run 2		Initial Reading		Final Reading

				11/8/06 15:50		11/13/06 14:55

		Tank		Replicate		Dilution Factor		DOi		DOf		Change in DO (mg/L)		C/BOD5 (mg/L)		Av. C/BOD5

		AN1		BODa		0.0020		9.37		7.36		2.01		1005		970

				BODb		0.0020		9.46		7.59		1.87		935

				CBODa		0.0020		9.54		7.69		1.85		925		915

				CBODb		0.0020		9.52		7.71		1.81		905

		CA1		BODa		0.0100		7.95		7.09		0.86		86		107

				BODb		0.0100		8.13		6.85		1.28		128

				CBODa		0.0100		8		6.96		1.04		104		103.5

				CBODb		0.0100		8.02		6.99		1.03		103

		CA2		BODa		0.0100		8.35		7.13		1.22		122		118.5

				BODb		0.0100		7.65		6.5		1.15		115

				CBODa		0.0100		8.32		7.18		1.14		114		111.5

				CBODb		0.0100		7.96		6.87		1.09		109

		OA1		BODa		1.0000		9.85		2.31		7.54		7.54		7.51

				BODb		1.0000		9.8		2.32		7.48		7.48

				CBODa		1.0000		9.53		3.73		5.8		5.8		5.825

				CBODb		1.0000		9.5		3.65		5.85		5.85

		OA3		BODa		1.0000		9.91		7.09		2.82		2.82		2.795

				BODb		1.0000		9.78		7.01		2.77		2.77

				CBODa		1.0000		10.07		7.72		2.35		2.35		2.41

				CBODb		1.0000		10.03		7.56		2.47		2.47

		CL		BODa		1.0000		10.14		7.9		2.24		2.24		2.22

				BODb		1.0000		10.05		7.85		2.2		2.2

				CBODa		1.0000		9.99		7.91		2.08		2.08		2.025

				CBODb		1.0000		9.92		7.95		1.97		1.97

		FC Run 2		Initial Reading		Final Reading

				11/8/06 15:00		11/9/06 17:00

		Tank		Replicate		Dilution Factor		Count		Dilution Adjusted		Sample Volume		Average CFU/100ml		STDEV		Standard Error

		AN1		A		0.001		>500		NA		250.0		NA		NA		NA

				B		0.001		>500		NA		250.0

				C		0.001		>500		NA		250.0

		CA1		A		0.010		37		3700		100		3266.7		3.7859388972		2.1858128414

				B		0.010		31		3100		100

				C		0.010		30		3000		100

		CA2		A		0.010		16		1600		100		1300.0		3		1.7320508076

				B		0.010		13		1300		100

				C		0.010		10		1000		100

		OA1		A		1.000		122		122		100		125.3		6.6583281185		3.8441875316

				B		1.000		133		133		100

				C		1.000		121		121		100

		OA3		A		1.000		10		10		100		12.7		3.0550504633		1.7638342074

				B		1.000		12		12		100

				C		1.000		16		16		100

		CL		A		1.000		12		12		100		8.3		4.0414518843		2.3333333333

				B		1.000		4		4		100

				C		1.000		9		9		100





Readings - Run 3

		

		Run 3: 11/17/06

		C/BOD Run 3		Initial Reading		Final Reading

				11/17/06 16:00		11/22/06 13:00

		Tank		Replicate		Dilution Factor		DOi		DOf				Change in DO (mg/L)		C/BOD5 (mg/L)		Av. C/BOD5

		AN1		BODa		0.002		8.63		7.27				1.36		680.00		676.67

				BODb		0.002		8.60		7.42				1.18		590.00

				BODc		0.002		8.54		7.02				1.52		760.00

				CBODa		0.002		8.57		7.36				1.21		605.00		725.00

				CBODb		0.002		8.59		7.11				1.48		740.00

				CBODc		0.002		8.52		6.86				1.66		830.00

		CA1		BODa		0.01		8.61		7.10				1.51		151.00		155.67

				BODb		0.01		8.61		6.82				1.79		179.00

				BODc		0.01		8.42		7.05				1.37		137.00

				CBODa		0.01		8.64		7.28				1.36		136.00		120.67

				CBODb		0.01		8.59		7.34				1.25		125.00

				CBODc		0.01		8.48		7.47				1.01		101.00

		CA2		BODa		0.01		10.39		8.22				2.17		217.00		175.67

				BODb		0.01		8.65		7.49				1.16		116.00

				BODc		0.01		10.40		8.46				1.94		194.00

				CBODa		0.01		8.71		7.68				1.03		103.00		104.33

				CBODb		0.01		8.63		7.76				0.87		87.00

				CBODc		0.01		10.00		8.77				1.23		123.00

		OA1		BODa		0.5		9.47		0.89				8.58		17.16		15.56

				BODb		0.5		9.38		0.88				8.50		17.00

				BODc		0.5		9.42		3.16				6.26		12.52

				CBODa		0.5		9.31		1.14				8.17		16.34		12.63

				CBODb		0.5		8.63		5.78				2.85		5.70

				CBODc		0.5		9.38		1.45				7.93		15.86

		OA3		BODa		1		10.28		7.05				3.23		3.23		3.23

				BODb		1		10.21		6.97				3.24		3.24

				BODc		1		10.34		7.11				3.23		3.23

				CBODa		1		10.42		7.32				3.10		3.10		3.00

				CBODb		1		10.26		7.14				3.12		3.12

				CBODc		1		10.31		7.53				2.78		2.78

		CL		BODa		1		9.64		7.10				2.54		2.54		2.79

				BODb		1		9.90		6.95				2.95		2.95

				BODc		1		10.06		7.19				2.87		2.87

				CBODa		1		9.96		7.37				2.59		2.59		2.60

				CBODb		1		9.88		7.30				2.58		2.58

				CBODc		1		10.11		7.47				2.64		2.64

		FC Run 3		Initial Reading		Final Reading

				11/17/06 14:00		11/18/06 19:00

		Tank		Replicate		Dilution Factor		Count		Dilution Adjusted		Sample Vl.		Average CFU/100ml		STDEV		Standard Error

		AN1		A		0.0001		192.000		1920000.000		100.000		1910000.000		8.5440037453		4.9328828623

				B		0.0001		199.000		1990000.000		100.000

				C		0.0001		182.000		1820000.000		100.000

		CA1		A		0.004		295.000		73750.000		250.000		185625.000		21.0713075057		12.1655250606

				B		0.004		319.000		79750.000		250.000

				C		0.004		277.000		69250.000		250.000

		CA2		A		0.004		231.000		57750.000		250.000		138125.000		14		8.0829037687

				B		0.004		205.000		51250.000		250.000

				C		0.004		227.000		56750.000		250.000

		OA1		A		1.000		>1000		NA		100.000		NA		NA		NA

				B		1.000		>1000		NA		100.000

				C		1.000		>1000		NA		100.000

		OA3		A		1.000		283.000		283.000		100.000		318.000		32.7871926215		18.929694486

				B		1.000		348.000		348.000		100.000

				C		1.000		323.000		323.000		100.000

		CL		A		1.000		201.000		201.000		100.000		222.667		19.5533458347		11.2891294813

				B		1.000		239.000		239.000		100.000

				C		1.000		228.000		228.000		100.000





CBOD per Run

		Run 1		Run 1

		Run 2		Run 2

		Run 3		Run 3



Average CBOD/Week

Run 1

Run

CBOD5 mg/L

CBOD/Run

135

0

190

0

161.4



BOD vs CBOD all runs

		AN1		AN1

		CA1		CA1

		CA2		CA2

		OA1		OA1

		OA3		OA3

		CL		CL



Average BOD/Tank

Average CBOD/Tank

Tank

BOD5 mg/L

BOD and CBOD

867.34

773.97

117

102

132

100

10

7

3

2

2

2



Averages

		

		Tank		Week		Run		Functional Group		CBOD		BOD		NBOD		FC		Tank (Functional Group)				NH4		%CBOD		%CBODTank Average		Tank		%NBOD Tank Average

		AN1		2-Nov		1		AN		632.94		764.68		131.74		1000000		AN		1470000		803.78		82.7715355805

		CA1		8-Nov		2		AN		915		970		55.00		1500000.0								94.3298969072

		CA2		17-Nov		3		AN		725.00		676.67		-48.33		1910000.0								107.1428571429		94.75		AN1		5.25

		OA1		2-Nov		1		CA		83.05		87.64		4.58		83333.3		CA		79163.9		124.60		94.7712418301

		OA3		2-Nov		1		CA		84.77		103.10		18.33		63333.3								82.2222222222

		xCL		8-Nov		2		CA		103.5		107		3.50		3266.7								96.7289719626		91.24		CA1		8.76

		AN1		8-Nov		2		CA		111.5		118.5		7.00		1300.0								94.0928270042

		CA1		17-Nov		3		CA		120.67		155.67		35.00		185625.0								77.5160599572

		CA2		17-Nov		3		CA		104.33		175.67		71.33		138125.0								59.3927893738		77.00		CA2		23.00

		OA1		2-Nov		1		OA		3.84		6.88		3.05		80.7		OA		16758.4		6.41		55.7404326123

		OA3		2-Nov		1		OA		1.88		2.46		0.58		14.0								76.2790697674

		xCL		8-Nov		2		OA		5.825		7.51		1.69		125.3								77.5632490013		69.86		OA1		30.14

		AN1		8-Nov		2		OA		2.41		2.795		0.39		12.7								86.2254025045

		CA1		17-Nov		3		OA		12.63		15.56		2.93		100000.0								81.1910882605

		CA2		17-Nov		3		OA		3.00		3.23		0.23		318.0								92.7835051546		86.73		OA3		13.27

		OA1		2-Nov		1		xCL		1.61		1.86		0.25		8.7		xCL		79.9		2.29		86.7283950617

		OA3		8-Nov		2		xCL		2.025		2.22		0.20		8.3								91.2162162162

		xCL		17-Nov		3		xCL		2.60		2.79		0.18		222.7								93.4210526316		90.46		xCL		9.54

		Tank				CBOD		CBODstdv		CBOD		CBODstdv

		AN1				757.6451869529		143.8379926528		1.0008522945		0.1900105583				FC concentration		Week		Flow

		CA1				102.4071864227		18.8296858237		0.1352802991		0.0248740896				759989		10/30-11/5		167

		CA2				100.2022010077		13.8339878195		0.1323675046		0.0182747527				54211.7		11/6-11/13		211.4

		OA1				7.4320140546		4.6127674153		0.00981772		0.006093484				16761.7		11/14-11/21		217.5

		OA3				2.4295863166		0.560877073		0.0032094932		0.0007409208

		CL				2.0792932909		0.4991130824		0.0027467547		0.0006593304

		Week		Average FC/Week		Average CBOD/Week		Average NBOD/Week		average BOD/week						Tank		FC Median				%CBOD/Tank Average		%NBOD/Tank Average

		2-Nov		29354		135		26								AN1		1910000				94.75		5.25

		8-Nov		942.6		190		11.3								CA1		83333.3				89.67		10.33

		17-Nov		446858.1		161.4		21.9								CA2		63333.3				78.57		21.43

																OA1		125.3				71.5		28.5

																OA3		14				85.1		14.9

																xCL		8.7				90.46		9.54

		Tank		Average FC/Tank		Average CBOD/Tank		Average NBOD/Tank		Average BOD/Tank				Tank

		AN1		1910000		773.97		93.37		867.34				AN1

		CA1		90741.7		102		14		117				CA1

		CA2		67586.1		100		32		132				CA2

		OA1		103		7		3		10				OA1

		OA3		114.9		2		0		3				OA3

		xCL		79.9		2		0		2				CL

														Run 1

														Run 2

		Tank		Run		BOD		CBOD		FC				Run 3

		AN1		1		764.68		632.94

		CA1		1		87.64		83.05		83333.3

		CA2		1		103.1		84.77		63333.3

		OA1		1		6.88		3.84		80.7

		OA3		1		2.46		1.88		14

		xCL		1		1.86		1.61		8.7

		AN1		2		970		915

		CA1		2		107		103.5		3266.7

		CA2		2		118.5		111.5		1300

		OA1		2		7.51		5.825		125.3

		OA3		2		2.795		2.41		12.7

		xCL		2		2.22		2.025		8.3

		AN1		3		676.67		725		1210000

		CA1		3		155.67		120.67		185625

		CA2		3		175.67		104.33		138125

		OA1		3		15.56		12.63

		OA3		3		3.23		3		318

		xCL		3		2.79		2.6		222.7

				FC level in CA1 (CFU/100 mL)		Water Flow (gallons/day)

		Run 1 - 11/2/06		208.2		167

		Run 2 - 11/8/06		3266.7		211.4

		Run 3 - 11/17/06		185625		217.5

		Water flow adjusted for 2 week delay

		AN1 values were too high to measure in Run 2 and 3





Functional Group STDEV

		Functional Group		Run		CBOD		BOD				Functional Group		CBODstdv-FG		CBODster-FG		BODstdv-FG		BODster-FG		FCstdv-FG		FCster-FG

		AN		1		664.44		721.72				AN		136.32		51.53		144.39		54.57		8.54		2.85

		AN		1		601.43		807.64				CA		18.49		4.94		42.37		11.33		347.69		81.95

		AN		2		925		1005				OA		4.76		1.27		5.21		1.39		117.43		27.68

		AN		2		905		935				CL		0.57		0.21		0.45		0.17		107.56		35.85

		AN		3		605.00		680.00

		AN		3		740.00		590.00

		AN		3		830.00		760.00

		CA		1		82.48		103.10

		CA		1		83.63		72.17

		CA		1		101.96		82.48

		CA		1		67.59		123.72

		CA		2		104		86

		CA		2		103		128

		CA		2		114		122

		CA		2		109		115

		CA		3		136.00		151.00

		CA		3		125.00		179.00

		CA		3		101.00		137.00

		CA		3		103.00		217.00

		CA		3		87.00		116.00

		CA		3		123.00		194.00

		CL		1		2.20		1.73

		CL		1		1.02		1.98

		CL		2		2.08		2.24

		CL		2		1.97		2.2

		CL		3		2.59		2.54

		CL		3		2.58		2.95

		CL		3		2.64		2.87

		OA		1		4.12		6.42

		OA		1		3.55		7.35

		OA		1		1.82		2.54

		OA		1		1.94		2.38

		OA		2		5.8		7.54

		OA		2		5.85		7.48

		OA		2		2.35		2.82

		OA		2		2.47		2.77

		OA		3		16.34		17.16

		OA		3		5.70		17.00

		OA		3		15.86		12.52

		OA		3		3.10		3.23

		OA		3		3.12		3.24

		OA		3		2.78		3.23

		Functional Group		Run		FC

		AN		1

		AN		1

		AN		1

		AN		2

		AN		2

		AN		2

		AN		3		192

		AN		3		199

		AN		3		182

		CA		1		1000

		CA		1		600

		CA		1		900

		CA		1		1000

		CA		1		700

		CA		1		200

		CA		2		37

		CA		2		31

		CA		2		30

		CA		2		16

		CA		2		13

		CA		2		10

		CA		3		295

		CA		3		319

		CA		3		277

		CA		3		231

		CA		3		205

		CA		3		227

		CL		1		6

		CL		1		11

		CL		1		9

		CL		2		12

		CL		2		4

		CL		2		9

		CL		3		201

		CL		3		239

		CL		3		228

		OA		1		76

		OA		1		80

		OA		1		86

		OA		1		15

		OA		1		13

		OA		1		6

		OA		2		122

		OA		2		133

		OA		2		121

		OA		2		10

		OA		2		12

		OA		2		16

		OA		3

		OA		3

		OA		3

		OA		3		283

		OA		3		348

		OA		3		323





Water Flow Data

		

		Week		Flow		Average Flow/Day				Week		Flow		FC		CBOD		NBOD

		9/30-10/6		760.472		108.6388571429				10/30-11/5		217.4845714286		29354		135		26

		10/7-10/13		1253.83		179.1185714286				11/6-11/13		191.584		942.6		190		11.3

		10/14-10/21		1169.216		167.0308571429				11/14-11/21		154.5885714286		446858.1		161.4		21.9

		10/22-10/29		1479.714		211.3877142857

		10/30-11/5		1522.392		217.4845714286

		11/6-11/13		1341.088		191.584

		11/14-11/21		1082.12		154.5885714286

		11/22-11/28		1030.794		147.2562857143

		Flow for 11/2- 11/8		1662.1748571429

		Flow for 11/8 - 11/17		1767.8582857143

		Flow for 11/17 - 11/23		1067.4554285714





FC and Flow

		10/30-11/5		10/30-11/5

		11/6-11/13		11/6-11/13

		11/14-11/21		11/14-11/21



Flow

FC concentration

Week

gallons/day - CFU/100 mL

FC and Flow - average over all tanks

167

759988.888888889

211.4

54211.6666666667

217.5

16761.7222222222



FC - All Runs

		AN1

		CA1

		CA2

		OA1

		OA3

		xCL



FC

Tank

CFU/100 mL

FC/Tank - average of all runs

1910000

90741.7

67586.1

103

114.9

79.9



BOD - All Runs

		AN1

		CA1

		CA2

		OA1

		OA3

		xCL



BOD

Tank

BOD5 mg/L

BOD/Tank - average of all runs

867.34

117

132

10

3

2



NBOD - All Runs

		AN1

		CA1

		CA2

		OA1

		OA3

		xCL



NBOD

Tank

BOD5 mg/L

NBOD/Tank - average of all runs

93.37

14

32

3

0

0



CBOD - All Runs

		AN1

		CA1

		CA2

		OA1

		OA3

		xCL



CBOD

Tank

CBOD5 mg/L

CBOD/Tank - average of all runs

773.97

102

100

7

2

2



CBOD and NBOD - all runs

		AN1		AN1

		CA1		CA1

		CA2		CA2

		OA1		OA1

		OA3		OA3

		xCL		xCL



CBOD

NBOD

Tank

BOD5 mg/L

CBOD and NBOD (average of all runs)

773.97

93.37

102

14

100

32

7

3

2

0

2

0



FC and NBOD - all runs

		AN1		AN1

		CA1		CA1

		CA2		CA2

		OA1		OA1

		OA3		OA3

		xCL		xCL



FC

NBOD

Tank

CFU/100 mL - BOD5 mg/L

FC and NBOD (average of all runs)

1910000

93.37

90741.7

14

67586.1

32

103

3

114.9

0

79.9

0



FC Median per Tank

		AN1

		CA1

		CA2

		OA1

		OA3

		xCL



FC Median

Tank

CFU/100 mL

FC

1910000

83333.3

63333.3

125.3

14

8.7



CBOD vs BOD - Run 1

		AN1		AN1

		CA1		CA1

		CA2		CA2

		OA1		OA1

		OA3		OA3

		xCL		xCL



CBOD

BOD

Tank

BOD5 mg/L

CBOD vs BOD - Run 1

632.94

764.68

83.05

87.64

84.77

103.1

3.84

6.88

1.88

2.46

1.61

1.86



CBOD vs BOD - Run 2

		AN1		AN1

		CA1		CA1

		CA2		CA2

		OA1		OA1

		OA3		OA3

		xCL		xCL



CBOD

BOD

Tank

BOD5 mg/L

CBOD vs BOD - Run 2

915

970

103.5

107

111.5

118.5

5.825

7.51

2.41

2.795

2.025

2.22



CBOD vs BOD - Run 3

		AN1		AN1

		CA1		CA1

		CA2		CA2

		OA1		OA1

		OA3		OA3

		xCL		xCL



CBOD

BOD

Tank

CFU/100 mL

CBOD vs BOD - Run 3

725

676.67

120.67

155.67

104.33

175.67

12.63

15.56

3

3.23

2.6

2.79



FC vs BOD - Run 1

		AN1		AN1

		CA1		CA1

		CA2		CA2

		OA1		OA1

		OA3		OA3

		xCL		xCL



BOD

FC

Tank

CFU/100 mL - BOD5 mg/L

FC vs BOD - Run 1

764.68

87.64

83333.3

103.1

63333.3

6.88

80.7

2.46

14

1.86

8.7



FC vs BOD - Run 2

		AN1		AN1

		CA1		CA1

		CA2		CA2

		OA1		OA1

		OA3		OA3

		xCL		xCL



BOD

FC

Tank

CFU/100 mL - BOD5 mg/L

FC vs BOD - Run 2

970

107

3266.7

118.5

1300

7.51

125.3

2.795

12.7

2.22

8.3



FC vs BOD - Run 3

		AN1		AN1

		CA1		CA1

		CA2		CA2

		OA1		OA1

		OA3		OA3

		xCL		xCL



BOD

FC

Tank

CFU/100 mL - BOD5 mg/L

FC vs BOD - Run 3

676.67

1210000

155.67

185625

175.67

138125

15.56

3.23

318

2.79

222.7



FC vs BOD - F. Group

		AN		AN

		CA		CA

		OA		OA

		xCL		xCL



FC

BOD

Functional Group

CFU/100 mL - BOD5 mg/L

FC vs BOD/Functional Group (average of all runs)

382222.222222222

318.4725536991

250778.333333333

201.1173031026

372316.055555556

170.0875

33513.5555555556

7.1933333333



%CBOD and %NBOD per Tank

		AN1		AN1

		CA1		CA1

		CA2		CA2

		OA1		OA1

		OA3		OA3

		xCL		xCL



CBOD

NBOD

Tank

%

% CBOD and NBOD/Tank (average of all runs)

94.75

5.25

89.67

10.33

78.57

21.43

71.5

28.5

85.1

14.9

90.46

9.54



AJLC Water Flow

		9/30-10/6

		10/7-10/13

		10/14-10/21

		10/22-10/29

		10/30-11/5

		11/6-11/13

		11/14-11/21

		11/22-11/28



Flow

Week

Water flow (g)

AJLC Water Flow by Week

760.472

1253.83

1169.216

1479.714

1522.392

1341.088

1082.12

1030.794



Flow, FC, CNOD, NBOD

		10/30-11/5		10/30-11/5		10/30-11/5		26

		11/6-11/13		11/6-11/13		11/6-11/13		11.3

		11/14-11/21		11/14-11/21		11/14-11/21		21.9



Flow

FC

CBOD

NBOD

Week

CFU/100 mL - BOD5 mg/L - gallons

Flow, FC, CBOD and NBOD over 3 weeks

217.4845714286

29354

0

191.584

942.6

190

154.5885714286

446858.1

161.4




