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INTRODUCTION
All freshwater lakes experience gravity waves, which are small and wind-driven, but only larger bodies experience larger, standing, oscillating waves with the potential to transport large amounts of water long distances in shallow areas (Fig. 1). These seiches, or wind-driven large-scale periodic oscillations in lake levels, are often only studied in the context of extreme events rather than typical daily fluctuations and thus not much is known about their daily impact on coastal environments. The Great Lakes are large enough bodies of water to have significant and persistent seiches (Trebitz 2006). The Lake Superior seiche in particular can result in the regular influx of lake water similar to the action of tides in estuaries (Morrice et al. 2011). The potential for seiche-driven water level change to play a role comparable to oceanic tides in the Great Lakes wetlands is recognized, but impacts are still relatively unknown (Trebitz 2006). The Lake Superior seiche in the Duluth, MN area has a mean daily water level fluctuation range of 12.6 cm with a period of 7.8-7.9 hours (Trebitz 2006). While seiche frequency is more complex than tide frequency and varies from lake to lake, the large magnitude (~10s of cm) and long amplitudes (>6 hours) of Great Lakes seiches make it reasonable to compare seiche-induced water movement in the Great Lakes freshwater estuaries to tide-induced movements in marine estuaries. 
Tidal pumping has implications for chemicals contained in estuarine sediments and sediment porewaters and, by analogy, chemicals contained in sediments that are periodically wetted and dried by seiche activity are also expected to be impacted. A study investigating seiche-driven changes in the biogeochemistry of microbial ecosystems attributes hydraulic pumping of porewater driven by seiche activity as the principal process for changes in observed nutrient concentrations in the local seawater during seiche (Basterretxea et al. 2011). In permeable beds, porewater fluxes from sediment-water interfaces can be driven by forcing, diffusion, advection or resuspension (Basterretxea et al. 2011). In the upper few meters of permeable sediments tidal pumping is the main driver of porewater exchange, especially in tidal flats. Pressure observations show that sandy sediment acts as a one-way valve that passes water from the interior of the flat to an outflow zone at the low tide water line (Santos et al. 2015). Sea level variations produced by seiche can affect the hydraulic pressure gradients that resuspend sediments and cause increase flux of inorganic nutrients from sediments near shore (Basterretxea, et al. 2011). Pressure gradients generated by standing waves can also increase fluid exchange between sandy sediment and overlying waters (Precht & Huettel 2003). Falter and Sansone 2000 found that spatial pressure gradients produced by irregularities in the topography of the sediment surface drive advective exchange of fluid between sediment porespaces and overlying water. It was also established that transport within hydraulically driven sediments can be orders of magnitudes greater than molecular diffusion (Falter & Sansone 2000). 
Seiche-induced surface water mixing among estuary and lake water can vary from extensive to non-existent, depending on factors such as mouth dimensions, tributary flow and water density gradients. However, a 2 to 10 cm water fluctuation range comprises a significant portion of the depth of a shallow wetland, thus having the potential for an increased influence on water levels in shallow areas (Trebitz 2006). Sediment porewaters mobilized by seiche can be a significant source of nutrients to surface waters (Basterretxea et al. 2011). In isolated embayments that lack mixing with external, low-nutrient waters may have a consequent buildup of nutrients mobilized from sediment by seiche.
The effect of seiche activity on increasing nutrients in surface waters is limited by the depth at which porewater exchange is occurring and the time it takes the porous layer to renew nutrients. Seiches were found to produce an outflow of nutrient-rich anoxic interstitial waters, thus resetting the redox and absorption potential of sediment particles re-oxygenating the sediment zone. It has been found that advective release of phosphorous is limited to the rate of change in oxygen conditions within the sediment (Basterretxea et al. 2011).
This same seiche-driven release is expected to occur with sulfate, the oxidation product of sulfide, contained in sulfate-impacted anoxic mud from a freshwater estuary. Seiche-induced water level fluctuations change oxygen penetration into sediment and could induce more dynamic redox conditions in sediments as opposed to constant water levels or continuously inundated conditions. The reason the seiche is capable of introducing more dynamic redox conditions is due to both the introduction of oxygenated surface water, which periodically saturates a zone of sediment, and the drying and exposure to atmospheric air during low water levels. In areas where seiche does not cause much surface water mixing, sediment porewaters mobilized by seiche may be significant overall source of chemicals and nutrients in the local area. It has been shown that tidal cycles do induce porewater exchange in intertidal flats, thus it would be expected that seiche activity would show similar results in estuaries (Santos et al. 2015). 
This study aims to investigate whether seiche activity’s effectiveness in flushing oxidation products out of the sediment exposed to water fluctuations depends on inundation frequency or proximity to the surface-water interface. It is expected that the efficacy of seiche activity in flushing porewater into surface waters will be limited by the oxygen renewal time of the porous layers being flushed (Basterretxea et al. 2011). To make observations to test this hypothesis, a sediment wedge containing anoxic sediments was constructed and subject to a simulated 8-hour seiche cycle. The sulfate concentration data collected from this controlled laboratory seiche experiment is used to explore the implications of seiche activity for bacterially-driven redox reactions under natural conditions. 

METHODOLOGY
Experimental Setup
Sand-Mud Mixture
	A tank measuring 100 cm long by 40 cm wide by 20 cm tall was used to simulate the interaction between water level fluctuations with adjacent sediment. A sediment wedge was constructed inside comprised of approximately 1% mud by dry weight to 99% coarse (2 mm) sand by dry weight. Approximately 2.6 kg of mud and 59.4 kg of sand were thoroughly homogenized using a paddle bit and power drill under anoxic conditions (N2) prior to sediment wedge construction. The mud was collected via gravity cores from Perch Lake (latitude 46.660587, longitude -92.252278), a culvert-fed water body connected to the St. Louis River estuary just south of Duluth, Minnesota, and well-homogenized in the laboratory under anoxic conditions prior to mixing with sand.
During construction of the sediment wedge, Rhizons were positioned in characteristic locations within the wedge and connected a 100 to 150 cm length of 3 mm diameter tubing with leur fittings to allow for porewater sampling (Fig. 2). These locations were based on different “zones” (Fig. 2a) expected to experience differing degrees of air exposure in the periodically inundated sediment. Three Rhizons were placed in Zones A and B, two in Zone C, and two in the constantly Saturated Zone. Pressure sensors were also deployed to record water level changes occurring throughout the experiment as seiche activity was simulated within the tank. 
The tank was fitted with a siphon producing approximately 110 mL/min of continuous outflow and a peristaltic pump was set on a timer to pump approximately 220 mL/min of water out of a lower reservoir into the tank for every other 4-hour period.  The combined inflow/outflow setup produced an 8-hour water level fluctuation typical of the seiche as experienced in Lake Superior coastal waters and the St. Louis River estuary. A control Saturated Zone was kept constantly wet throughout the experiment, and a control Dry Zone atop Zones A-C was kept dry.  Water quantity in the lower reservoir was limited to only fill the tank to the designated high-water mark, ensuring the dry zone stayed dry, and the siphon was positioned at a designated low-water mark to ensure the Saturated Zone stayed constantly saturated. Water used was collected at Brighton Beach, north of Duluth, Minnesota, in 200-liter increments and was replaced every 3 to 4 days to prevent sulfate buildup in reservoir waters.  
Tracer Experiment
	A similar setup was constructed prior to the sand and mud mixture iteration of this experiment to investigate the infiltration of a nonreactive component in surface water via the simulated seiche activity into sediment porewater. A coarse (2mm) sand wedge was constructed with Rhizons distributed within the sediment wedge in a manner similar to the prior description. An 8-hour seiche cycle was also simulated using the peristaltic pump and siphon system with matching inflow and outflow rates. A fluorescein tracer (2.5 mL tracer stock to ~40 L water) was added to the water to begin time zero and the experiment was terminated after it was deemed that the tracer-laden water had fully infiltrated the sediment pore spaces based on porewater spectroscopy wavelength readings. Porewater samples were taken using the same method utilizing Rhizons within the sand wedge and analyzed individually in 5 mL increments using a UV-VIS spectrophotometer. 

Sampling
	For the first seiche cycle, the porewaters and reservoir waters were sampled at time zero when the tank was filled to the designated high-water mark, one 8-hour cycle later, and then once a day with sampling alternating between high and low water levels. On low-water sampling days Rhizons positioned in the B Zone were often dry and would not produce porewater to sample. Porewater was sampled through the Rhizons by affixing a 40 mL syringe to a leur fitting affixed to a tube connecting to the Rhizon to draw water via vacuum pressure produced by the syringe. The first 1 mL of all samples were wasted to ensure the Rhizon and tube was flushed of previous sample waters. Then approximately 2.5 mL or more of sample were collected from each Rhizon. Reservoir water samples were drawn, unfiltered, directly from the surface waters. 
	The experiment was deemed complete based on sulfate levels generally peaking throughout porewater sample locations. Termination of the experiment occurred after 7 days. 

Analytical Methods
	All pore and surface water samples collected, with the exception of Bottom Reservoir samples as these were deemed to contain similar sulfate levels to the Top Reservoir samples analyzed, were analyzed in 0.5 mL increments for sulfate using a Dionex ICS-1100 Integrated Ion Chromatography system (AS-DV Autosampler). Samples were initially run without dilution, but as sulfate levels rose samples were diluted by a factor of 5 before being measured in the IC. Samples were individually filtered before dilution to remove iron present in the sample to protect sensitive IC equipment. Sulfate and chloride standards (0.3–30 mg/L) were made using sodium sulfate (Na2SO4) and sodium chloride (NaCl) with Millipore de-ionized water and were checked against a Thermo Scientific seven anion standard (Beck & Johnson 2014). 

Data Analysis
	Sulfate concentration data acquired by the IC method along with information on calculated inundation frequency and Rhizon location was used to perform statistical regression and single-factor ANOVA analyses in Microsoft Excel. Regression analysis was used to determine if relationships between variables was significant, and regression plots were produced to visually reveal relationships between sulfate concentration, and inundation frequency and proximity to the sediment-water interface. ANOVA analyses and Tukey Tests were performed to determine which zones exhibited a significant deviation in sulfate concentration. P-values were analyzed, and Q analysis were used to determine if differences between zones were significant.


RESULTS & DISCUSSION
A regression plot of sulfate concentration and time shows there is not a strong regression between sulfate concentration and time, especially at times greater than 1 day (~2.5 seiche cycles) (Fig. 3a). The B Zone shows the largest increase in porewater sulfate concentration, presumably because it experiences the longest exposure to atmospheric oxygen, and A1 and A2 show the smallest increase in sulfate (Fig. 3b,c). In Zone C, location C2 experienced higher levels of sulfate than C1 (Fig. 3d). The Reservoir showed a slight increase as porewater containing sulfate was seemingly mobilized out of the sediment by seiche activity. All locations show an increase in sulfate concentration as the sediment is exposed to atmospheric oxygen over a longer period of time (Fig. 3a). While sulfate concentrations are used as an important marker for tracking the movement of porewater in this study, it does not fully explain the distribution of sulfate in the sediment. There are two other factors that must be considered: inundation frequency and proximity to the sediment-water interface (SWI), the two factors this study focuses on. 
Though there is a correlation between sulfate totals and inundation frequency, inundation frequency does not completely explain the sulfate concentrations produced in porewaters, as shown by the differences in sulfate concentrations between the three Rhizon locations in the B Zone (Fig. 4). Two pairs of similarly inundated locations in Zones A and C experienced similar inundation periods; however, locations in Zone A have a significantly lower sulfate concentration compared to Zone C (Fig. 4). This is confirmed by a regression analysis producing a p-value of 0.014 (less than the 0.05 threshold), meaning that there is a significant difference in sulfate concentrations between the two zones despite similar inundation periods. This shows that though inundation frequency is important in mobilizing sulfate in porewaters, proximity to the SWI is also an important factor in the efficacy of seiche-driven flushing of porewater. 
Porewater sulfate is negatively correlated with proximity to the SWI, meaning that locations closer to the interface within the same zone experience lower sulfate concentrations than locations further away from the SWI (Fig. 5). This shows that proximity to the SWI does play a role in the efficacy of porewater flushing, as locations closer to the SWI experience lower sulfate concentrations presumably because they are flushed more rapidly than locations further away from the SWI. Regression analyses produced p-values of 0.100 and 0.123 for Zones A and B, respectively. An analysis could not be performed for Zone C as there are only two sample locations within the zone. These p-values for Zones A and B exceed the maximum value of 0.05 to be considered a statistically significant relationship, yet Zone A has a coefficient of determination of 97.55%, and Zone B has a coefficient of determination of 96.34%. This is the percent match of the regression model, or expected values, to the actual data. While these percentages seem high, combined with low p-values shows that the regression is not strong enough for proximity to the SWI to be fully responsible for flushing efficacy. The B Zone is above the line of regression for the entire dataset, and the A and C zones are both below the line of regression. This may be due to more oxidation and production of sulfate in the B zone as it was more frequently exposed to atmospheric oxygen. As mentioned previously, A1 and A2 experienced the smallest increase in sulfate. A regression analysis of Zone A and proximity to the SWI produces a p-value of 0.100. While this value exceeds the maximum value of 0.05 to be considered a significant relationship, it is still significantly lower than the p-value of 0.999 produced by a regression analysis of Zone A and inundation frequency. Zone A experiencing the lowest sulfate concentrations can then be attributed to the proximity to the SWI rather than inundation frequency. The proximity to the SWI being the more prominent cause of low sulfate concentrations suggests that Zone A, particularly locations A1 and A2, generally experienced flushing at a faster rate than oxidation. It should also be noted that locations A3, B3, and C2 experienced higher levels of sulfate than other locations closer to the SWI. This appears to be because locations closer to the SWI experienced more flushing of porewaters. 
It has been shown that outflow of porewater from deeper sediment layers enhances advective nutrient exchange, which can impact sediment reoxygenation and continue to drive redox reactions (Basterretxea 2011). This may explain the rapid production of sulfate in the first 27 hours before flushing began to outpaced oxidation rates. Sansone et al. 1990 also indicates the importance of wave induced advective flows in setting the redox state of porous sediments. 

CONCLUSION
	This data shows that not one single factor can be the cause for seiche activity efficacy in driving the observed changes in sulfate concentrations in pore and surface waters; rather it is a combination of oxidation rates, proximity to the sediment-water interface and inundation frequency at each location. This is in line with Falter & Sansone 2000 who report that if the concentrations of nutrients in porewater is a function of both their net reactions and transport rates, then changes in hydrodynamic forces driving porewater transportation rates should influence porewater composition. 
These findings have the potential to help further knowledge on how oxygen-driven nutrient cycling behaves in different locations in a riparian area experiencing regular seiche-driven flushing. 
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FIGURE CAPTIONS
Figure 1. Illustration of a seiche. NOAA Great Lakes Environmental Research Laboratory.
Figure 2. & 2a. Picture of sediment wedge in tank and diagram of sediment zones exposed to seiche activity. 
Figure 3a. Regression plot of sulfate concentration in mg/L versus time in hours. 
Figure 3b. Regression plot of sulfate concentration in mg/L versus time in hours for sample locations within Zone A.
Figure 3c. Regression plot of sulfate concentration in mg/L versus time in hours for sample locations within Zone B.
Figure 3d. Regression plot of sulfate concentration in mg/L versus time in hours for sample locations within Zone C.
Figure 4. Regression plot of sulfate totals versus inundation frequency expressed in percentage of time. 
Figure 5. Regression plot of porewater sulfate averages versus Rhizon proximity to the surface-water interface (SWI). 
Figure 6. Sulfate concentration data with period of time passed since beginning of experiment and level of water at sample collection specified. Inundation in percent of time, proximity of Rhizon location to the sediment-water interface, and the p-value from a regression analysis of time and sulfate concentration are also included in the table. 
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0.00 High 14.10 83% 0.00 High 19.22 44%

7.00 High 23.39 Proximity to SWI 7.00 High 46.44 Proximity to SWI

27.00 Low 43.53 5.75 cm 27.00 Low 5 cm

45.22 High 38.80 45.22 High 163.66

76.20 Low 33.25 76.20 Low 155.02

95.00 High 18.86 0.039 95.00 High 151.93 0.022

Period of Time Water Level [SO4-2] Inundation Time Period of TimeWater Level [SO4-2] Inundation Time

0.00 High 19.78 68% 0.00 High 16.46 83%

7.00 High 27.26 Proximity to SWI 7.00 High 28.12 Proximity to SWI

27.00 Low 48.30 5 cm 27.00 Low 94.16 11.5 cm

45.22 High 50.51 45.22 High 69.37

76.20 Low 49.99 76.20 Low 59.33

95.00 High 37.51 0.050 95.00 High 51.06 0.072

Period of Time Water Level [SO4-2] Inundation Time Period of TimeWater Level [SO4-2] Inundation Time

0.00 High 4.95 100% 0.00 High 10.57 100%

7.00 High 16.04 7.00 High 15.12

27.00 Low 30.87 27.00 Low 26.84

45.22 High 18.38 45.22 High 53.81

76.20 Low 30.04 76.20 Low 71.28

95.00 High 28.95 95.00 High 46.38

Period of Time Water Level [SO4-2]

0.00 High 4.26

7.00 High 7.56

27.00 Low 9.74

45.22 High 13.68

76.20 Low 16.29

95.00 High 16.26

Saturated 1 Saturated 2

B3

C1 C2

Top Reservoir

Time-Sulfate 

P-Value

Time-Sulfate 

P-Value

Time-Sulfate 

P-Value

Time-Sulfate 

P-Value

A2

A3

B1

B2

A1

Time-Sulfate 

P-Value

Time-Sulfate 

P-Value

Time-Sulfate 

P-Value

Time-Sulfate 

P-Value
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		A1								B1												Totals:		Proximity to SWI (cm)

		Time (hours)		Water Level		[SO4-2]		Inundation Time		Period of Time		Water Level		[SO4-2]		Inundation Time				A1 		14.67		2

		0.00		High		5.14		91%		0.00		High		25.25		48%				A2		17.02		2

		7.00		High		12.38		Proximity to SWI		7.00		High		38.99		Proximity to SWI				A3		28.66		5.75

		27.00		Low		20.91		2 cm		27.00		Low				2 cm				B1		56.68		2

		45.22		High		16.92		Time-Sulfate 
P-Value		45.22		High		83.88		Time-Sulfate 
P-Value				B2		66.91		2

		76.20		Low		15.63				76.20		Low		71.06						B3		107.25		5

		95.00		High		17.08		0.142		95.00		High		64.24		0.0520				C1		38.89		5

		A2								B2										C2		53.08		11.5

		Period of Time		Water Level		[SO4-2]		Inundation Time		Period of Time		Water Level		[SO4-2]		Inundation Time

		0.00		High		8.13		69%		0.00		High		23.26		36%

		7.00		High		13.12		Proximity to SWI		7.00		High		46.44		Proximity to SWI

		27.00		Low		24.75		2 cm		27.00		Low				2 cm

		45.22		High		22.19		Time-Sulfate 
P-Value		45.22		High		119.78		Time-Sulfate 
P-Value

		76.20		Low		19.78				76.20		Low

		95.00		High		14.13		0.132		95.00		High		78.17		0.056

		A3								B3

		Period of Time		Water Level		[SO4-2]		Inundation Time		Period of Time		Water Level		[SO4-2]		Inundation Time

		0.00		High		14.10		83%		0.00		High		19.22		44%

		7.00		High		23.39		Proximity to SWI		7.00		High		46.44		Proximity to SWI

		27.00		Low		43.53		5.75 cm		27.00		Low				5 cm

		45.22		High		38.80		Time-Sulfate 
P-Value		45.22		High		163.66		Time-Sulfate 
P-Value

		76.20		Low		33.25				76.20		Low		155.02

		95.00		High		18.86		0.039		95.00		High		151.93		0.022

		C1								C2

		Period of Time		Water Level		[SO4-2]		Inundation Time		Period of Time		Water Level		[SO4-2]		Inundation Time

		0.00		High		19.78		68%		0.00		High		16.46		83%

		7.00		High		27.26		Proximity to SWI		7.00		High		28.12		Proximity to SWI

		27.00		Low		48.30		5 cm		27.00		Low		94.16		11.5 cm

		45.22		High		50.51		Time-Sulfate 
P-Value		45.22		High		69.37		Time-Sulfate 
P-Value

		76.20		Low		49.99				76.20		Low		59.33

		95.00		High		37.51		0.050		95.00		High		51.06		0.072

		Saturated 1								Saturated 2

		Period of Time		Water Level		[SO4-2]		Inundation Time		Period of Time		Water Level		[SO4-2]		Inundation Time

		0.00		High		4.95		100%		0.00		High		10.57		100%

		7.00		High		16.04				7.00		High		15.12

		27.00		Low		30.87				27.00		Low		26.84

		45.22		High		18.38				45.22		High		53.81

		76.20		Low		30.04				76.20		Low		71.28

		95.00		High		28.95				95.00		High		46.38

		Top Reservoir

		Period of Time		Water Level		[SO4-2]														SUMMARY OUTPUT

		0.00		High		4.26

		7.00		High		7.56														Regression Statistics

		27.00		Low		9.74														Multiple R		0.1824055941

		45.22		High		13.68														R Square		3.33%

		76.20		Low		16.29														Adjusted R Square		-0.1278495658

		95.00		High		16.26														Standard Error		32.3563219981

																				Observations		8



																				ANOVA

																						df		SS		MS		F		Significance F

																				Regression		1		216.1929201113		216.1929201113		0.2065014807		0.6654999922

																				Residual		6		6281.5894394672		1046.9315732445

																				Total		7		6497.7823595786



																						Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%

																				Intercept		40.4647798888		19.9585613492		2.0274397128		0.0889787499		-8.3720604083		89.301620186

																				X Variable 1		1.6866938471		3.711715458		0.45442434		0.6654999922		-7.3955466952		10.7689343894









Sulfate Average vs. Proximity to SWI



Rhizons	2	2	5.75	2	2	5	5	11.5	14.673697909797218	17.015956815856271	28.656994071511136	56.684472103735267	66.914513126008885	107.25435442744069	38.891278028806873	53.08293073802917	A1	2	14.673697909797218	A2	2	17.015956815856271	A3	5.75	28.656994071511136	B1	2	56.684472103735267	B2	2	66.914513126008885	B3	5	107.25435442744069	C1	5	38.891278028806873	C2	11.5	53.08293073802917	













Sulfate & Time Regression



Sulfate Concentration vs. Time



Rhizons	0	7	27	45.22	76.2	0	7	27	45.22	76.2	0	7	27	45.22	76.2	0	7	27	45.22	76.2	0	7	27	45.22	76.2	0	7	27	45.22	76.2	0	7	27	45.22	76.2	0	7	27	45.22	76.2	0	7	27	45.22	76.2	0	7	27	45.22	76.2	0	7	27	4.26	7.55932938675803	9.74	13.683474228755257	16.287350211559154	16.46	28.122119444671071	94.16	19.775711831292742	27.259222803053021	48.300144841420234	50.512013110304672	19.22	46.444649793888324	163.65919139354989	23.261234183633768	46.444649793888324	119.78155868465888	25.253040468052337	38.990018929291502	83.8822645051347	14.101356551544129	23.394524070266847	43.53	8.1300000000000008	13.122291645848589	24.749392748190246	22.189969418196441	5.1384488770779404	12.375832226955747	20.91	10.57	15.117672102691039	26.839780727173107	53.810048998739319	71.283098404833083	4.9516250155048596	16.035400807007246	30.87	A1	0	7	27	5.1384488770779404	12.375832226955747	20.91	A2	0	7	27	8.1300000000000008	13.122291645848589	24.749392748190246	A3	0	7	27	14.101356551544129	23.394524070266847	43.53	B1	0	7	45.22	25.253040468052337	38.990018929291502	83.8822645051347	B2	0	7	45.22	23.261234183633768	46.444649793888324	119.78155868465888	B3	0	7	45.22	19.22	46.444649793888324	163.65919139354989	C1	0	7	27	45.22	19.775711831292742	27.259222803053021	48.300144841420234	50.512013110304672	C2	0	7	27	16.46	28.122119444671071	94.16	Sat 1	0	7	27	4.9516250155048596	16.035400807007246	30.87	Sat 2	0	7	27	45.22	76.2	10.57	15.117672102691039	26.839780727173107	53.810048998739319	71.283098404833083	Reservoir	0	7	27	45.22	76.2	4.26	7.55932938675803	9.74	13.683474228755257	16.287350211559154	Time (hours)





Sulfate (mg/L)











Inundation & Sulfate Regression

				A1		A2		A3		B1		B2		B3		C1		C2

				5.1384488771		8.13		14.1013565515		23.2612341836		23.2612341836		19.22		19.7757118313		16.46

				12.375832227		13.1222916458		23.3945240703		46.4446497939		46.4446497939		46.4446497939		27.2592228031		28.1221194447

				20.91		24.7493927482		43.53								48.3001448414		94.16

				16.9156782673		22.1899694182		38.8001296891		119.7815586847		119.7815586847		163.6591913936		50.5120131103		69.3668892774

				15.6265401595		19.7783102421		33.2541582292						155.0186962765		49.9872233667		59.3260080733

				17.075687928		14.1257768408		18.861795889		78.1706098419		78.1706098419		151.9292346733		37.51335222		51.0625676328

		Totals:		88.0421874588		102.0957408951		171.9419644291		267.658052504		267.658052504		536.2717721372		233.3476681728		318.4975844282

		Inundation Frequecy		91%		69%		83%		48%		36%		44%		68%		83%

																						 



Sulfate Totals vs. Inundation Frequency



All	0.91	0.69	0.83	0.48	0.36	0.44	0.68	0.83	88.042187458783303	102.09574089513762	171.94196442906681	267.65805250403554	267.65805250403554	536.27177213720347	233.34766817284125	318.497584428175	A1	0.91	88.042187458783303	A2	0.69	102.09574089513762	A3	0.83	171.94196442906681	B1	0.48	267.65805250403554	B2	0.36	267.65805250403554	B3	0.44	536.27177213720347	C1	0.68	233.34766817284125	C2	0.83	318.497584428175	% Time Inundated





Sulfate (mg/L)











ANOVA

				ANOVA

				Subzone A		Subzone B		Subzone C		Saturated Zone

				9.1232684762		21.9141561224		18.1178559156		7.7608125078

				16.2975493144		46.4446497939		27.6906711239		15.5765364548

				29.7297975827				71.2300724207		28.8548903636

				25.9685924582		134.4074362543		59.9394511939		36.0959281404

				22.8863362103		155.0186962765		54.65661572		50.659406801

				16.6877535526		102.756818119		44.2879599264		37.665981621

				9.5950427726				22.1280498972		20.3442607884

				Anova: Single Factor

				SUMMARY

				Groups		Count		Sum		Average		Variance								Tukey Test												q table		3.65

				Subzone A		7		130.2883403669		18.6126200524		62.7326288286

				Subzone B		5		460.5417565661		92.1083513132		3218.1781526235										Difference		n1		n2		SE		q		Accept or Declined Ho

				Subzone C		7		298.0506761977		42.5786680282		418.2183046664								A,B		73.4957312608		7		5		12.9938522049		5.6561926442		D

																				A,C		23.9660479758		7		7		11.8617099359		2.0204547325		A

																				B,C		49.529683285		5		7		12.9938522049		3.8117782551		D

				ANOVA

				Source of Variation		SS		df		MS		F		P-value		F crit								^ avg. of B is significantly diff.

				Between Groups		15950.6643536229		2		7975.3321768114		8.0975966697		0.0037207592		3.6337234676

				Within Groups		15758.4182114641		16		984.9011382165



				Total		31709.082565087		18

				Anova: Single Factor																Tukey Test

																						Difference		n1		n2		SE		Q		Q Table ???

Microsoft Office User: Microsoft Office User:
Is this the right Q Table value?		Accept or Decline Ho

				SUMMARY																A,B		73.4957312608		7		5		11.5277258521		6.3755620323		3.93		 A

				Groups		Count		Sum		Average		Variance								A,C		23.9660479758		7		7		10.5233258098		2.2774214549		3.93		D

				Subzone A		7		130.2883403669		18.6126200524		62.7326288286								A,Sat		9.5242109014		7		7		10.5233258098		0.9050571154		3.93		D

				Subzone B		5		460.5417565661		92.1083513132		3218.1781526235								B,C		49.529683285		5		7		11.5277258521		4.2965701926		3.93		A

				Subzone C		7		298.0506761977		42.5786680282		418.2183046664								B,Sat		63.9715203594		5		7		11.5277258521		5.5493617024		3.93		A

				Saturated Zone		7		196.957816677		28.1368309539		215.9335413285								C,Sat		14.4418370744		7		7		10.5233258098		1.3723643395		3.93		D

																				^ avg. of B is significantly different

				ANOVA

				Source of Variation		SS		df		MS		F		P-value		F crit

				Between Groups		17729.2172167085		3		5909.7390722362		7.6236725247		0.001129041		3.0491249887

				Within Groups		17054.0194594351		22		775.1827027016



				Total		34783.2366761436		25





A & C ANOVA

				A										C

		Time		[SO4-2]						Average				SO4				Average

		0.00		5.1384488771		8.13		14.1013565515		9.1232684762				19.78		16.46		18.12

		7.00		12.375832227		13.1222916458		23.3945240703		16.2975493144				27.26		28.12		27.69

		27.00		20.91		24.7493927482		43.53		29.7297975827				48.30		94.16		71.23

		45.22		16.9156782673		22.1899694182		38.8001296891		25.9685924582				50.51		69.37		59.94

		76.20		15.6265401595		19.7783102421		33.2541582292		22.8863362103				49.99		59.33		54.66

		95.00		17.075687928		14.1257768408		18.861795889		16.6877535526				37.51		51.06		44.29

		163		9.0790711478		8.1928188326		11.5132383374		9.5950427726				17.74		26.52		22.13



		Time		A Average		C Average				Anova: Single Factor

		0.00		9.1232684762		18.1178559156

		7.00		16.2975493144		27.6906711239				SUMMARY

		27.00		29.7297975827		71.2300724207				Groups		Count		Sum		Average		Variance

		45.22		25.9685924582		59.9394511939				Column 1		7		130.2883403669		18.6126200524		62.7326288286

		76.20		22.8863362103		54.65661572				Column 2		7		298.0506761977		42.5786680282		418.2183046664

		95.00		16.6877535526		44.2879599264

		163.00		9.5950427726		22.1280498972

										ANOVA

										Source of Variation		SS		df		MS		F		P-value		F crit

										Between Groups		2010.3000945276		1		2010.3000945276		8.3596889184		0.0135430732		4.7472253467

										Within Groups		2885.7056009702		12		240.4754667475



										Total		4896.0056954978		13

										Tukey Test?





Data + Regression Stats

				A1						SUMMARY OUTPUT

				Time		SO4 [mg/L]

				0.00		5.1384488771				Regression Statistics

				7.00		12.375832227				Multiple R		0.9750828944

				27.00		20.91				R Square		95.08%

										Adjusted R Square		0.901573302

										Standard Error		2.4767927622

										Observations		3

										ANOVA

												df		SS		MS		F		Significance F

										Regression		1		118.5166849979		118.5166849979		19.3196900943		0.1424130688

										Residual		1		6.1345023869		6.1345023869								Lower 95.0%		Upper 95.0%

										Total		2		124.6511873848										-18.9936969675		32.1571309725

																								-1.0387710685		2.1375434271

												Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%

										Intercept		6.5817170025		2.0128287322		3.2698842665		0.1889415999		-18.9936969675		32.1571309725

										Time		0.5493861793		0.1249906861		4.395416942		0.1424130688		-1.0387710685		2.1375434271

				A2						SUMMARY OUTPUT

				Time		SO4 [mg/L]

				0.00		8.13				Regression Statistics

				7.00		13.1222916458				Multiple R		0.8676246399

				27.00		24.7493927482				R Square		75.28%

										Adjusted R Square		0.6291587737

										Standard Error		4.7261150895

										Observations		4

										ANOVA

												df		SS		MS		F		Significance F

										Regression		1		136.0208821332		136.0208821332		6.0897154548		0.1323753601

										Residual		2		44.6723276783		22.3361638391								Lower 95.0%		Upper 95.0%

										Total		3		180.6932098114										-4.7304769221		25.7803203107

																								-0.2449007457		0.9036224582

												Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%

										Intercept		10.5249216943		3.5455798026		2.9684627847		0.0972173933		-4.7304769221		25.7803203107

										Time		0.3293608563		0.1334668722		2.4677348834		0.1323753601		-0.2449007457		0.9036224582

				A3						SUMMARY OUTPUT

				Time		SO4 [mg/L]

				0.00		14.1013565515				Regression Statistics

				7.00		23.3945240703				Multiple R		0.9981063915

				27.00		43.53				R Square		99.62%

										Adjusted R Square		0.9924327374

										Standard Error		1.3086362345

										Observations		3

										ANOVA

												df		SS		MS		F		Significance F

										Regression		1		450.9026074271		450.9026074271		263.2963655331		0.0391840008

										Residual		1		1.7125287944		1.7125287944								Lower 95.0%		Upper 95.0%

										Total		2		452.6151362214										1.3509153554		28.3769257228

																								0.2324742475		1.9107092233

												Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%

										Intercept		14.8639205391		1.0634965723		13.9764630431		0.0454719308		1.3509153554		28.3769257228

										Time		1.0715917354		0.0660399785		16.2264095084		0.0391840008		0.2324742475		1.9107092233

				B1						SUMMARY OUTPUT

				Time		SO4 [mg/L]

				0.00		25.2530404681				Regression Statistics

				7.00		38.9900189293				Multiple R		0.996671105

				45.22		83.8822645051				R Square		99.34%

										Adjusted R Square		0.986706583

										Standard Error		3.5353816028

										Observations		3

										ANOVA

												df		SS		MS		F		Significance F

										Regression		1		1867.9691440147		1867.9691440147		149.4504072414		0.0519595906

										Residual		1		12.4989230775		12.4989230775								Lower 95.0%		Upper 95.0%

										Total		2		1880.4680670923										-6.957503416		61.996321983

																								-0.0494240649		2.5606111983

												Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%

										Intercept		27.5194092835		2.7133918755		10.1420696111		0.0625679686		-6.957503416		61.996321983

										Time		1.2555935667		0.102707115		12.2249910937		0.0519595906		-0.0494240649		2.5606111983

				B2						SUMMARY OUTPUT

				Time		SO4 [mg/L]

				0.00		23.2612341836				Regression Statistics

				7.00		46.4446497939				Multiple R		0.9961440852

				45.22		119.7815586847				R Square		99.23%

										Adjusted R Square		0.9846060769

										Standard Error		6.2513919271

										Observations		3

										ANOVA

												df		SS		MS		F		Significance F

										Regression		1		5038.2354345715		5038.2354345715		128.92139699		0.0559240333

										Residual		1		39.0799010265		39.0799010265								Lower 95.0%		Upper 95.0%

										Total		2		5077.3153355981										-33.6946355434		88.2320574904

																								-0.2455099539		4.3696505032

												Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%

										Intercept		27.2687109735		4.7979194246		5.6834449602		0.1108781068		-33.6946355434		88.2320574904

										Time		2.0620702746		0.1816105026		11.3543558598		0.0559240333		-0.2455099539		4.3696505032

				B3						SUMMARY OUTPUT

				Time		SO4 [mg/L]

				0.00		19.22				Regression Statistics

				7.00		46.4446497939				Multiple R		0.9994218232

				45.22		163.6591913936				R Square		99.88%

										Adjusted R Square		0.9976879614

										Standard Error		3.6904072995

										Observations		3

										ANOVA

												df		SS		MS		F		Significance F

										Regression		1		11767.4176703772		11767.4176703772		864.0374514145		0.0216494256

										Residual		1		13.6191060366		13.6191060366								Lower 95.0%		Upper 95.0%

										Total		2		11781.0367764137										-14.4029690672		57.5744662347

																								1.7891669699		4.5136516987

												Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%

										Intercept		21.5857485838		2.8323735056		7.6210812385		0.0830595291		-14.4029690672		57.5744662347

										Time		3.1514093343		0.1072107992		29.394513968		0.0216494256		1.7891669699		4.5136516987

				C1						SUMMARY OUTPUT

				Time		SO4 [mg/L]

				0.00		19.7757				Regression Statistics

				7.00		27.2592				Multiple R		0.9501259255

				27.00		48.3001				R Square		90.27%

				45.22		50.5120				Adjusted R Square		0.8541089115

										Standard Error		5.8372709693

										Observations		4

										ANOVA

												df		SS		MS		F		Significance F

										Regression		1		632.5203977282		632.5203977282		18.5632847872		0.0498740745

										Residual		2		68.1474647379		34.0737323689								Lower 95.0%		Upper 95.0%

										Total		3		700.6678624661										3.5533348519		41.2375189152

																								0.0009660534		1.4195182953

												Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%

										Intercept		22.3954268835		4.3791802907		5.1140682496		0.0361735816		3.5533348519		41.2375189152

										Time		0.7102421743		0.1648462392		4.3085130599		0.0498740745		0.0009660534		1.4195182953

				C2						SUMMARY OUTPUT

				Time		SO4 [mg/L]

				0.00		16.46				Regression Statistics

				7.00		28.1221194447				Multiple R		0.9936396487

				27.00		94.16				R Square		98.73%

										Adjusted R Square		0.9746395031

										Standard Error		6.6727680286

										Observations		3

										ANOVA

												df		SS		MS		F		Significance F

										Regression		1		3466.9063995643		3466.9063995643		77.8628080216		0.0718399678

										Residual		1		44.5258331629		44.5258331629								Lower 95.0%		Upper 95.0%

										Total		2		3511.4322327272										-56.3314748505		81.4748101648

																								-1.3072947267		7.250066284

												Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%

										Intercept		12.5716676571		5.4227949209		2.3183004042		0.2592552817		-56.3314748505		81.4748101648

										Time		2.9713857786		0.3367394587		8.8239904817		0.0718399678		-1.3072947267		7.250066284

				Top Res						SUMMARY OUTPUT

				Time		SO4 [mg/L]

				0.00		4.26				Regression Statistics

				7.00		7.5593293868				Multiple R		0.973115742

				27.00		9.74				R Square		94.70%

				45.22		13.6834742288				Adjusted R Square		0.9292723297

				76.20		16.2873502116				Standard Error		1.2726778108

										Observations		5

										ANOVA

												df		SS		MS		F		Significance F

										Regression		1		86.7434275417		86.7434275417		53.5549519759		0.0052701358

										Residual		3		4.8591264304		1.6197088101								Lower 95.0%		Upper 95.0%

										Total		4		91.6025539721										2.8783575142		8.3387313593

																								0.0854034838		0.2168411648

												Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%

										Intercept		5.6085444368		0.8578893909		6.5376078735		0.00727431		2.8783575142		8.3387313593

										Time		0.1511223243		0.0206504161		7.3181248948		0.0052701358		0.0854034838		0.2168411648

				Sat 1						SUMMARY OUTPUT

				Time		SO4 [mg/L]

				0.00		4.95				Regression Statistics

				7.00		16.04				Multiple R		0.9824212416

				27.00		30.87				R Square		96.52%

										Adjusted R Square		0.930302992

										Standard Error		3.4331713092

										Observations		3

										ANOVA

												df		SS		MS		F		Significance F

										Regression		1		326.4391950449		326.4391950449		27.6956364199		0.1195439153

										Residual		1		11.7866652384		11.7866652384

										Total		2		338.2258602833



												Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%

										Intercept		6.9521907452		2.7900541213		2.4917763036		0.2429620561		-28.4988081445		42.4031896349

										Time		0.9117780467		0.1732540744		5.2626643841		0.1195439153		-1.2896236938		3.1131797872

				Sat 2						SUMMARY OUTPUT

				Time		SO4 [mg/L]

				0.00		10.57				Regression Statistics

				7.00		15.1176721027				Multiple R		0.9862330973

				27.00		26.8397807272				R Square		97.27%

				45.22		53.8100489987				Adjusted R Square		0.9635409631

				76.20		71.2830984048				Standard Error		4.9861487064

										Observations		5

										ANOVA

												df		SS		MS		F		Significance F

										Regression		1		2653.0436685025		2653.0436685025		106.7121684251		0.0019350373

										Residual		3		74.5850367674		24.8616789225								Lower 95.0%		Upper 95.0%

										Total		4		2727.6287052698										-1.1511377575		20.2417361912

																								0.5782858967		1.0932377701

												Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%

										Intercept		9.5452992169		3.3610738244		2.8399552391		0.065648997		-1.1511377575		20.2417361912

										Time		0.8357618334		0.0809050372		10.3301581994		0.0019350373		0.5782858967		1.0932377701

				ALL

				Time		SO4 [mg/L]

				0.00		4.26

				7.00		7.5593293868

				27.00		9.74

				45.22		13.6834742288

				76.20		16.2873502116

				0.00		16.46

				7.00		28.1221194447

				27.00		94.16

				45.22

				76.20

				0.00		19.7757118313

				7.00		27.2592228031

				27.00		48.3001448414

				45.22		50.5120131103

				76.20

				0.00		19.22

				7.00		46.4446497939

				27.00

				45.22		163.6591913936

				76.20

				0.00		23.2612341836

				7.00		46.4446497939

				27.00

				45.22		119.7815586847

				76.20

				0.00		25.2530404681

				7.00		38.9900189293

				27.00

				45.22		83.8822645051

				76.20

				0.00		14.1013565515

				7.00		23.3945240703

				27.00		43.53

				45.22

				76.20

				0.00		8.13

				7.00		13.1222916458

				27.00		24.7493927482

				45.22		22.1899694182

				76.20

				0.00		5.1384488771

				7.00		12.375832227

				27.00		20.91

				45.22

				76.20

				0.00		10.57

				7.00		15.1176721027

				27.00		26.8397807272

				45.22		53.8100489987

				76.20		71.2830984048

				0.00		4.95

				7.00		16.04

				27.00		30.87









Sulfate Data

				Exp#4		Sulfate Analysis Mud + More Sand										Water Level		Empty		Full

				Method		Ion Chromatography												20:00		16:00

																		0:00		4:00

				Sample volume		0.5 mL												8:00		12:00



				Saturated Zone

				SAT 1																		SAT 2

				Date 		Time 		Period of Time		Water Level		REU		Dil. Factor		Peak Area		[SO4-2] (mg/L)		pH		Date		Time		Period of Time		Water Level		REU		Dil. Factor		Peak Area 		[SO4-2] (mg/L)		pH

				7/13/18		17:00		0.00		High		71		5				4.95		8.09		7/13/18		17:00		0.00		High		25		0				10.57		8.17

				7/14/18		0:00		7.00		High		39		5				16.04		8.2		7/14/18		0:00		7.00		High		40		5				15.12		8.12

				7/14/18		20:00		27.00		Low		30		0				30.87		8.26		7/14/18		20:00		27.00		Low		74		5				26.84		8.12

				7/15/18		17:22		45.22		High		51		5				18.38		8.28		7/15/18		17:22		45.22		High		52		5				53.81		8.11

				7/16/18		20:20		76.20		Low		61		5				30.04		8.3		7/16/18		20:20		76.20		Low		62		5				71.28		7.88

				7/17/18		16:00		95.00		High		65		5				28.95		8.32		7/17/18		16:00		95.00		High		82		5				46.38		7.92

				7/18/18		20:30		124.30		Low		84		5				20.34		8.28		7/18/18		20:30		124.30		Low										7.83

				7/19/18		16:00		143.00		High										8.31		7/19/18		16:00		143.00		High										7.93





				Splash Zone

				A1																		A2																		A3

				Date 		Time 		Period of Time		Water Level		REU		Dil. Factor		Peak Area		[SO4-2]		pH		Date 		Time 		Period of Time		Water Level		REU		Dil. Factor		Peak Area		[SO4-2]		pH		Date 		Time 		Period of Time		Water Level		REU		Dil. Factor		Peak Area		[SO4-2]		pH

				7/13/18		17:00		0.00		High		66		5				5.14		7.88		7/13/18		17:00		0.00		High		22		0				8.13		7.94		7/13/18		17:00		0.00		High		67		5				14.10		8.15

				7/14/18		0:00		7.00		High		32		5				12.38		7.81		7/14/18		0:00		7.00		High		41		5				13.12		7.9		7/14/18		0:00		7.00		High		33		5				23.39		8.22

				7/14/18		20:00		27.00		Low		27		0				20.91		8.25		7/14/18		20:00		27.00		Low		72		5				24.75		8.24		7/14/18		20:00		27.00		Low		28		0				43.53		8.38

				7/15/18		17:22		45.22		High		43		5				16.92		7.96		7/15/18		17:22		45.22		High		44		5				22.19		8.14		7/15/18		17:22		45.22		High		45		5				38.80		8.28

				7/16/18		20:20		76.20		Low		54		5				15.63		8.25		7/16/18		20:20		76.20		Low		55		5				19.78		8.14		7/16/18		20:20		76.20		Low		56		5				33.25		8.3

				7/17/18		16:00		95.00		High		64		5				17.08		8.14		7/17/18		16:00		95.00		High		75		5				14.13		8.06		7/17/18		16:00		95.00		High		76		5				18.86		8.32

				7/18/18		20:30		124.30		Low										8.21		7/18/18		20:30		124.30		Low										8.12		7/18/18		20:30		124.30		Low										8.31

				7/19/18		16:00		143.00		High										8.19		7/19/18		16:00		143.00		High										8.22		7/19/18		16:00		143.00		High										8.42

				7/20/18		12:00:00		163		Low		86		5				9.08





				B1																		B2																		B3

				Date 		Time 		Period of Time		Water Level		REU		Dil. Factor		Peak Area		[SO4-2]		pH		Date 		Time 		Period of Time		Water Level		REU		Dil. Factor		Peak Area		[SO4-2]		pH		Date 		Time 		Period of Time		Water Level		REU		Dil. Factor		Peak Area		[SO4-2]		pH

				7/13/18		17:00		0.00		High		68		5				25.25		8.17		7/13/18		17:00		0.00		High		69		5				23.26		8.19		7/13/18		17:00		0.00		High		23		0				19.22		7.96

				7/14/18		0:00		7.00		High		34		5				38.99		8.33		7/14/18		0:00		7.00		High		35		5				46.44		8.35		7/14/18		0:00		7.00		High		36		5				46.44		8.14

				7/14/18		20:00		27.00		Low		X								Dry		7/14/18		20:00		27.00		Low		X								Dry		7/14/18		20:00		27.00		Low		X								Dry

				7/15/18		17:22		45.22		High		46		5				83.88		8.33		7/15/18		17:22		45.22		High		47		5				119.78		8.48		7/15/18		17:22		45.22		High		48		5				163.66		8.19

				7/16/18		20:20		76.20		Low		57		5				71.06		8.31		7/16/18		20:20		76.20		Low										Dry		7/16/18		20:20		76.20		Low		58		5				155.02		8.51

				7/17/18		16:00		95.00		High		77		5				64.24		8.46		7/17/18		16:00		95.00		High		78		5				78.17		8.65		7/17/18		16:00		95.00		High		79		5				151.93		8.48

				7/18/18		20:30		124.30		Low										8.33		7/18/18		20:30		124.30		Low										8.21		7/18/18		20:30		124.30		Low										8.31

				7/19/18		16:00		143.00		High										8.33		7/19/18		16:00		143.00		High										8.63		7/19/18		16:00		143.00		High										8.27







				C1																		C2

				Date 		Time 		Period of Time		Water Level		REU		Dil. Factor		Peak Area		[SO4-2]		pH		Date 		Time 		Period of Time		Water Level		REU		Dil. Factor		Peak Area		[SO4-2]		pH

				7/13/18		17:00		0.00		High		70		5				19.78		8.09		7/13/18		17:00		0.00		High		24		0				16.46		8.05

				7/14/18		0:00		7.00		High		37		5				27.26		8.16		7/14/18		0:00		7.00		High		38		5				28.12		8.25

				7/14/18		20:00		27.00		Low		73		5				48.30		8.57		7/14/18		20:00		27.00		Low		29		0				94.16		8.28

				7/15/18		17:22		45.22		High		49		5				50.51		8.34		7/15/18		17:22		45.22		High		50		5				69.37		7.75

				7/16/18		20:20		76.20		Low		59		5				49.99		8.37		7/16/18		20:20		76.20		Low		60		5				59.33		7.92

				7/17/18		16:00		95.00		High		80		5				37.51		8.36		7/17/18		16:00		95.00		High		81		5				51.06		7.88

				7/18/18		20:30		124.30		Low										8.44		7/18/18		20:30		124.30		Low										7.86

				7/19/18		16:00		143.00		High										8.42		7/19/18		16:00		143.00		High										7.88











				Reservoirs

				Top																		Bottom

				Date 		Time 		Period of Time		Water Level		REU		Dil. Factor		Peak Area		[SO4-2]		pH		Date 		Time 		Period of Time		Water Level		REU		Dil. Factor		Peak Area		[SO4-2]		pH

				7/13/18		17:00		0.00		High		21		0				4.26		8.12		7/13/18		17:00		0.00		High										8.12

				7/14/18		0:00		7.00		High		31		5				7.56		8.19		7/14/18		0:00		7.00		High										8.2

				7/14/18		20:00		27.00		Low		26		0				9.74		7.98		7/14/18		20:00		27.00		Low										8.06

				7/15/18		17:22		45.22		High		42		5				13.68		8.41		7/15/18		17:22		45.22		High										8.39

				7/16/18		20:20		76.20		Low		53		5				16.29		8.1		7/16/18		20:20		76.20		Low										8.33

				7/17/18		16:00		95.00		High		63		5				16.26		8.12		7/17/18		16:00		95.00		High										8.35

				7/18/18		20:30		124.30		Low		83		5				7.32		7.13		7/18/18		20:30		124.30		Low										8.12

				7/19/18		16:00		143.00		High										8.25		7/19/18		16:00		143.00		High										8.31

				7/20/18		12:00		163.00		Low		85		5				7.74		7.93

























Sulfate Graph



Sulfate Concentration vs. Time



A3	0	7	27	45.22	76.2	95	14.101356551544129	23.394524070266847	43.53	38.800129689088479	33.254158229191539	18.86179588897582	B3	0	7	27	45.22	76.2	95	19.22	46.444649793888324	163.65919139354989	155.01869627649347	151.92923467327188	C1	0	7	27	45.22	76.2	95	19.775711831292742	27.259222803053021	48.300144841420234	50.512013110304672	49.987223366728713	37.513352220041874	Saturated 1	0	7	27	45.22	76.2	95	124.3	4.9516250155048596	16.035400807007246	30.87	18.381807282065381	30.038813602084634	28.953830390326939	20.344260788411994	Saturated 2	0	7	27	45.22	76.2	95	10.57	15.117672102691039	26.839780727173107	53.810048998739319	71.283098404833083	46.378132851638739	Top Reservoir	0	7	27	45.22	76.2	95	124.3	4.26	7.55932938675803	9.74	13.683474228755257	16.287350211559154	16.259215585186571	7.318725236211777	Time (hours)





Sulfate Concentration [mg/L]












image1.png
wind high water due to
wind set-up l

still water level

Wind setup is a local rise in water level caused by wind.
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