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[bookmark: _yspy8tt3f0xe]Introduction
The purpose of this experiment was to determine the classification of solids in the wastewater in Kepler, West Virginia’s sewer system, test how well the current treatment plant was functioning, and see how the current discharge from the plant impacts the river. By studying this, the team was able to determine how to upgrade the wastewater treatment plant in the best fashion, which is the ultimate goal of this project. The wastewater was classified into the following categories: total solids, total suspended solids, total dissolved solids, total volatile solids, non-volatile solids, volatile suspended solids, non-volatile suspended solids, volatile dissolved solids, and non-volatile dissolved solids. Solid determination was completed by using evaporation, filtration, and combustion, which through various combinations, can classify the solids. The samples analyzed included: Glucose, Na2CO3, and Silica as one sample, Glucose, Silica, Na2CO3, Kepler wastewater treatment plant (WWTP)  influent, Kepler WWTP final effluent, Kepler River Water (Upstream), and Kepler River Water (Down-stream) for a total of 8 samples.


[bookmark: _75rf4vta81ax]Executive Summary
This lab consisted of performing different tests on a sample to determine the spread of solids within a liquid. The first test involved evaporation followed by combustion of the sample to determine total volatile solids. The second used a filter into evaporation to determine the total suspended solids, and through combustion determine volatile suspended solids and non-volatile suspended solids. The third and final test was conducted by taking the filtrate of the sample and evaporating it to find the total dissolved solids, which after combustion would give the volatile dissolved solids and non-volatile dissolved solids. A total of 8 samples were tested in this experiment.
[bookmark: _kn5uvgo00ajj]Procedure
There are three different processes used in combination to find each of the nine kinds of solids. The first process is evaporation, where the sample is heated to 105°C so that the water evaporates and leaves behind the total solids. The second process is filtration, where a sample is passed through a glass fiber filter into a flask. This results in the suspended solids being trapped in the filter, while the dissolved solids pass through into the flask. These two samples must then be evaporated so that an accurate weight can be found. The third process is combustion, and this is usually done after evaporation and filtration to break down the total solids, suspended solids, and dissolved solids further to find total volatile solids, total non-volatile solids, volatile suspended solids, non-volatile suspended solids, volatile dissolved solids, and non-volatile dissolved solids. The total, suspended, and dissolved sample solids are heated up to 550°C so that the organic matter volatilizes. The leftover mass is the non-volatile solid, and the volatile solid can be found by subtracting the non-volatile solid from the beginning mass.
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[bookmark: _2m178t1d8hhk]Results and Discussion
			        Table 1: Solids Distribution For  Given Samples
	Parameter
	1
Combined
	2
Glucose
	3
Silica
	4
Na2Co3
	5
Influent
	6
Effluent
	7
Upstream
	8
Downstream

	TS
	1247.100
	487.600
	251.900
	493.200
	1854.100
	705.900
	499.600
	516.792

	TSS
	252.300
	0.200
	251.600
	0.500
	495.600
	213.200
	202.700
	203.575

	TDS
	998.700
	486.500
	0.300
	492.600
	1358.200
	493.100
	297.300
	313.617

	TVS
	495.600
	485.200
	0.100
	0.200
	985.600
	198.500
	296.900
	288.700

	NVS
	751.500
	2.400
	251.800
	493.000
	868.500
	507.400
	202.700
	228.092

	VSS
	0.300
	0.100
	0.200
	0.200
	398.200
	152.300
	199.600
	195.658

	NVSS
	252.000
	0.100
	251.400
	0.300
	97.400
	60.900
	3.100
	7.917

	VDS
	496.200
	484.100
	0.100
	0.100
	1195.600
	350.000
	101.300
	101.033

	NVDS
	502.500
	2.400
	0.200
	492.500
	162.600
	143.100
	196.000
	212.583





Q: Do the computed results for your process control samples agree with the known concentrations of the samples? Provide a plot that demonstrates how your computed values for the process control samples compare to the expected values. Based on this data, should your client feel confident in your analysis of samples of unknown composition?
A: Our control values each add up to the expected values for each fraction. Based on this, our client should feel confident in our analysis of samples of unknown composition. Shown in figure 1 below:
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				Figure 1. Control values vs. Expected values.



· Provide one or more plots that summarize the findings of the samples collected from Kepler of unknown composition. Provide a narrative description to your client about how to interpret these findings with respect to the different solids fractions.
· In your site assessment at the Kepler WWTP, you learned that the meter that measures the flow rate of treated wastewater discharged to the Kepler River is broken. Using the total solids data you collected for the Kepler WWTP final effluent, and two Kepler River samples, perform a mass balance calculation to determine the flow rate of treated final effluent being discharged to the river. A nearby river gage operated by the U.S. Geological Service reports that the Kepler River upstream of the WWTP discharge flows at a rate of 550 ft3/s. Assume the discharged wastewater becomes well-mixed with the river water upon discharge.
· 
· Assumptions: Accumulation rate and reaction rates are zero
· Known: 
·                  
·                          



· The flow rate for the final effluent is 50 cubic feet per second.
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[bookmark: _awmgcyrhgrb]Conclusion and Recommendations
Based on the Influent and Effluent values found, the current filter in use removes over half of the total solids present in the water. It seems to be most effective at reducing the amount of dissolved solids. It is shown to take the initial value of 1358.2 for the Total Dissolved solids and reduce it down to less than half that value, at 493.1. Out of the dissolved solids, the volatile solids are removed at a much greater rate than the non-volatile solids. Volatile solids were removed at a much greater rate than non-volatile solids using the current filtering methods, especially with the dissolved non-volatile solids. Those were only reduced by about 20 milligrams per liter.
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