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Abstract
The present article provides water quality and river flow rate data collected from three South Texas Estuaries (Guadalupe, Nueces and Lavaca-Colorado Estuaries) during frequent drought from 2011 to 2014. The data described here are presented in the research article “The relationship between suspended solids and nutrients with variable hydrologic flow regimes” (Paudel et al. 2019). Quarterly (i.e. four times a year) surface water quality data presented here were collected from various stations lie along river-estuary mouth to oceanic salinity gradient. Followings are the water quality data provided from Texas estuaries at different river flow regimes: pH, DO, TSS, salinity, chlorophyll-a, secchi disc reading, and nutrients (dissolved nitrogen, dissolved phosphorus and dissolved silicate). Inflow rate was obtained from the modeled inflow data obtained gaged inflow, rainfall, surface runoff and return flow.

Specifications Table 
	Subject area
	Environmental Science

	More specific subject area
	Environmental Chemistry and Estuarine water quality

	Type of data
	Table, graph, and excel file

	How data was acquired
	Using YSI hydro sonde (YSI Model 556 MPS) for water quality parameters; using Turner design trilogy fluorometer (Model#7200) for chlorophyll-α, and using OIA segmented flow auto-analyzer (Xylem Brand) for inorganic nutrients.

	Data format
	Raw and analyzed

	Experimental factors
	For chlorophyll-α analysis: Water samples were filtered on site and store frozen.
For TSS: Samples were filtered in the laboratory and dried weights were obtained.
For Nutrients: Water samples were filtered on site by 0.45 µm polycarbonate filter paper and kept frozen until analysis.

	Experimental features
	Data were collected from four stations in Guadalupe, five stations in Nueces, and nine stations in Lavaca-Colorado estuaries that are along river-estuary mouth to oceanic salinity gradient. Water samples were collected for chlorophyll-α, TSS and nutrients analysis.

	Data source location
	Water quality data were collected from three estuaries i.e. Guadalupe, Nueces, and Lavaca-Colorado in South Texas. Inflow rate data were obtained from https://waterdatafortexas.org/coastal/hydrology. 

	Data accessibility
	Excel data file is attached with this article.

	Related research article
	Paudel et al. “The relationship between suspended solids and nutrients with variable hydrologic flow regimes.” Regional Studies in Marine Science. In Review.



Value of the Data
· Data allow investigation of spatial and temporal changes in water quality parameters.
· Water quality data allow investigation of changes in parameters during occurrence of drought.
· Salinity data in the Nueces estuary during drought were higher near river-estuary mouth than in oceanic side, and can be compared with the estuarine data in dry regions.

Data
Total surface inflow from 2011 to 2013 was estimated and plotted by summing flows in gaged and ungagged watersheds. Water quality data were provided from three micro-tidal Texas estuaries (Guadalupe, Nueces and Lavaca-Colorado estuaries) during 2011 to 2013 study. Data were collected along the salinity gradient from four stations in the Guadalupe, five stations in the Nueces and nine stations in the Lavaca-Colorado estuaries. Dissolved oxygen, pH, temperature, salinity, conductivity, secchi depth, dissolved inorganic nitrogen (nitrite+nitrate and ammonia), dissolved silicate, dissolved phosphate, TSS, and chlorophyll-α data were provided for surface (i.e. indicated as 0.1 m depth in the data file) and bottom (20 cm above sediment bottom) water of the three estuaries. 

Experimental Design, Materials, and Methods
2.1. Experimental Design
The estuaries have similar geographic structure but have different inflow regimes (Montagna et al., 2013; Montagna et al., 2011a; 2011b).  River inflow decreases from the north to the south; the average inflow for the Lavaca-Colorado, Guadalupe and Nueces Estuaries are 3679×106m3yr-1, 2677×106m3yr-1, and 348×106m3yr-1 respectively (Montagna et al., 2013).  The Nueces River discharges into the Nueces Estuary, the Guadalupe River discharges into the Guadalupe Estuary, and the Lavaca River and Colorado River discharges into the Lavaca-Colorado Estuary. In the presented data the log transferred inflow rates was shown to characterize flow among the three estuaries;  2012 had the highest river flow rates, followed by 2013, and 2011 had the lowest flow rates (Fig. 1). The inflow rates were the modeled inflow data, where inflow equals to the sum of gaged inflow, rainfall, surface runoff, and return flow described here: https://waterdatafortexas.org/coastal/hydrology. Total surface inflow from a river basin was estimated from 2011 to 2013 by summing flows originating in gaged and ungagged watersheds. Gaged flows were obtained from USGS streamflow records. Ungaged flows were the sum of three components: (1) computed streamflow, using a rainfall-runoff simulation model, based on precipitation over the watershed and other factors, (2) flow diverted from streams by municipal, industrial, agricultural, and other users, and (3) unconsumed flow returned to streams. In this data we have used following gages: USGS 08211500 for NC, 08188810 for GE, and 08164800, 08164600, 08164000, 08164525, 08162600, and 08162000 for LC.
 
[image: ]

Fig. 1. River Inflow in three Texas estuaries from 2011 to 2014.
The stations were sampled quarterly from April 2011 to Oct 2013 in all three estuaries to collect water quality data listed in the attached data file. The three estuaries are shallow and well mixed, and the surface and bottom water quality values are similar. Stations in the Lavaca-Colorado, Guadalupe and Nueces Estuaries were located along salinity gradients from the major freshwater sources to the tidal inlets of the Gulf of Mexico.  Stations A, B, and F were closer to the river mouth in the estuaries compared to stations C, D, and E, which were closer to the Gulf of Mexico (refer data file).  The stations closer to freshwater sources are in the secondary bays and are called “near” treatment stations and those further from freshwater sources are in primary bays and are called “far” treatment stations. The goal was to test for near versus far treatment differences within and among estuaries over time.  A weighted average value was calculated prior to running statistical analyses (SAS code used to calculate weighted average is provided here). This was necessary because there were many missing values and the number of stations in the treatments was unbalanced.  Samples were first average by date-estuary-treatment-station-depth, then averaged by date-estuary-treatment-station, and then average by date-estuary-treatment.  The date-estuary-treatment-station data set was used for analysis of variance (ANOVA) where stations were replicates, and the average by date-estuary-treatment data set was used in the principal components analysis (PCA).  The data was then transformed by the natural logarithm (ln) to help normalize the distribution of the residuals. ANOVA was performed using the GLM procedure (SAS, 2013), and all plots were created using SGPLOT, SGSCATTER and SAS ODS graphics designer (SAS, 2016). 
[bookmark: _GoBack]ANOVA was performed to analyze for differences in inorganic nutrients, and TSS between near and far stations using a 2-way model where sampling date and treatment were the two main effects and stations were replicates (Table 1 and Fig. 2 – SAS code used to obtain Fig 2 is provided here).  Tukey post hoc multiple comparisons test was performed to identify the difference among sample groups.  
Principal component analysis (PCA) was performed to analyze the relationship between TSS, inorganic nutrients and other water quality variables (Fig. 3).  Before the PCA analysis data were standardized to a normal distribution using STANDARD so that scales were the same for all variables.  The FACTOR procedure was used to perform PCA (Long et al., 2003).  Factor 1 or first principal component was represented by PC1 and factor 2 or second principal component was represented as PC2.  Axis rotation was done by VARIMAX rotation.
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Fig. 2. Average inorganic nutrient concentrations along salinity gradients among estuary-treatment samples. A) Ammonium. B) Nitrite plus nitrate. C) Orthophosphate. D) Silica.  Treatment abbreviations: GE-F= far stations in Guadalupe Estuary, GE-N= near stations in Guadalupe Estuary, NC-F= far stations in Nueces Estuary, NC-N = near stations in Nueces Estuary, LC-F= far stations in Lavaca-Colorado Estuary, LC-N= near stations in Guadalupe Estuary.
[image: C:\Users\pmontagna\Documents\Students\Paudel\Nutr Paper\Scores_PCA1_vs_PCA2_Initial_month.png][image: C:\Users\pmontagna\Documents\Students\Paudel\Nutr Paper\Loads_PCA1_vs_PCA2_Initial.png]Fig. 3. Principal components analysis of mean water quality variables for each sampling period in each Estuary.  (A) Variable loads. (B) Sample scores by month in all three estuaries, where 1 = January, 4 = April, 7 = July, and 10 = October. Abbreviations: Sal = salinity, Temp = temperature, Chl = chlorophyll-α.


2.2. Water quality parameters
Dissolved oxygen (DO), pH, temperature, salinity and conductivity were measured at each sampling event using an YSI Hydro Sonde (YSI Model 556 MPS, Yellow Spring, OH, USA).  

2.3 Total Suspended Solid (TSS) 
Surface water samples were collected using 500 ml brown Nalgene bottles.  Bottom water samples, i.e., 20 cm above sediment, were collected using Van Dorn sampler. Two replicate water samples were taken at each station.  Water samples were kept on ice after collection and filtered within 24 hours of collection using GF/F filter paper.  Filtered sediment samples were dried and weighed to determine TSS. 

2.4. Chlorophyll-α and inorganic nutrients
Water samples were collected from surface water and bottom water for chlorophyll-α, filtered (GF/F filter paper) on site and then stored frozen. Chlorophyll-α was determined using non-acidic extraction method.  A Turner Design Trilogy Fluorometer (Model# 7200) was used to measure chlorophyll-α concentration using a methanol extract method (Krauk et al., 2006).  Analysis was performed within 12 to 16 hours of methanol addition.
Nutrient samples were filtered on site using 0.45 µm polycarbonate filter paper and kept on ice until stored frozen, and were processed for analysis within two weeks.  Inorganic nutrients data were obtained using an OIA segmented flow auto-analyzer (Xylem Brand, Rye Brook, NY, USA that combines both segmented flow analysis and flow injection analysis techniques with computer controlled sample selection and peak processing.  
Table 1
Analysis of variance to test significant difference between near and far stations in the Guadalupe (GE), 
Lavaca-Colorado (LC), and Nueces (NC) estuaries. Abbreviation: Temp = temperature, TRT = Treatment (i.e. near vs far)

	VariableSource

	GE
	LC
	NC

	
	Date
	TRT
	Date*TRT
	Date
	TRT
	Date*TRT
	Date
	TRT
	Date*TRT

	Temp
	<0.0001
	0.0026
	0.2681
	<0.0001
	0.0031
	0.0004
	<0.0001
	0.4067
	0.2037

	Salinity
	<0.0001
	0.0004
	0.1158
	<0.0001
	0.0003
	0.0060
	<0.0001
	0.0105
	0.0001

	DO
	<0.0001
	<0.0001
	0.1642
	<0.0001
	<0.0001
	0.8772
	<0.0001
	0.0036
	0.0028

	pH
	<0.0001
	<0.0001
	0.0848
	0.0250
	0.3543
	0.4992
	<0.0001
	<0.0001
	0.0029

	Secchi
	<0.0001
	0.0597
	0.5825
	<0.0001
	0.1884
	0.0026
	<0.0001
	<0.0001
	0.2534

	TSS
	<0.0001
	0.0307
	0.7945
	<0.0001
	0.2155
	0.0278
	<0.0001
	<0.0001
	0.0127

	NH4+
	<0.0001
	0.1819
	0.5340
	<0.0001
	0.2259
	0.8138
	<0.0001
	0.0411
	0.0021

	NOx
	0.1520
	0.0057
	0.0566
	0.0003
	0.9916
	0.5131
	<0.0001
	<0.0001
	<0.0001

	SiO2
	<0.0001
	<0.0001
	0.0212
	<0.0001
	0.0002
	0.3640
	<0.0001
	<0.0001
	0.0037

	o-PO4
	<0.0001
	0.0016
	0.0048
	0.0002
	0.0982
	0.9093
	0.1257
	<0.0001
	0.3234

	Chl-a
	0.0043
	<0.0001
	0.1146
	<0.0001
	0.0264
	0.6362
	<0.0001
	0.0188
	0.1611














Nutrient chemistries were measured as specified by the manufacturer of OIA segmented flow auto-analyzer.  The range of method detection limits (MDL) are 0.1-10 µmol/L for ammonium (NH4+), 0.02-10 µmol/L for orthophosphate (o-PO4), 0.35-35 µmol/L for silica (SiO2), and 0.02-40 µmol/L for nitrite+nitrate (NO3- + NO2-, here also referred as NOx).  Silica in samples reacts with molybdate in acid medium and is detected as silicic acid or silicate. Matrix matching between the carrier, standards and the sample matrix minimizes refractive index effects on absorbance, which are caused in part by salinity.  Artificial seawater is adequate for the analysis of both o-PO4 and SiO2, but matrix matching is important for dissolved nitrogen (N) chemistries and requires the use of low nutrient seawater (LNSW) to accurately detect low (μmol) levels of N in samples.  The typical lowest concentration minimum reportable levels (LCMRL) are: 0.25-10.0 μmol NOx (O.I. Analytical method 15040908, OIA 2008), 10.0-300.0 μmol SiO2 (O.I. Analytical method 15061001, OAI 2001a), and 0.25-10.0 μmol NH4+ (O.I. Analytical method 15031107, OIA, 2007).  The o-PO4 method has a LCMRL of 0.10-10.0 μmol (Perstorp Analytical method 000589 OIA 2001b), but is a modification of the Alpkem chemistries method (Alpkem, 1993). In the present study LCMRL was used to prepare standard curve for the analyses.
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