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Background and Purpose of Report

The Hays Trinity Groundwater Conservation District is in the process of developing a Drought Management Conservation Plan, which would be used during drought conditions to manage groundwater in the Trinity aquifer in Hays County.  The current version of the plan, which includes strategy management for four drought phases, would be implemented based on documentation of current hydrologic and/or meteorologic conditions.

The purpose of this report is to identify hydrologic and meteorologic sites that could be used to assess drought conditions, provide statistical analyses (percentiles) for the site databases in order to document data values for specific statistical identifiers of drought conditions, and recommend an optimum network of sites that could be used to document and justify ongoing drought management strategies by the District.

It is not within the scope of this report to recommend site data values that should be used to document or justify specific drought-management phases.  

Report Objectives

The objectives for the report are to:

1.  Identify hydrologic and meteorologic sites to be used for current measurement and documentation of current drought conditions in the Hays County Trinity aquifer;

2.  Identify sites with sufficient data to represent historic ranges in aquifer storage for the Hays County Trinity aquifer;

3.  Conduct statistical analyses to document the statistical distribution (percentiles) of the hydrologic or meteorologic data values for each site;

4. Present, explain, and qualify the identified sites and statistical analyses; and,
5.  Provide a recommendation for a network of wells and other sites to be used for triggering drought management phases.

The sites include water wells, streamflow-gaging stations, and precipitation gages, and the databases represent water-levels, streamflow discharges, and precipitation data, respectively.  A substantial number of pertinent sites exist in the area, but too many to be directly involved in triggering drought management strategies.  Careful analyses and consideration was made in selecting representative sites that provide current data, and in selecting and censoring historic databases (explained below) so that they provide the proper range and proper statistical distribution of aquifer storage conditions.
Criteria for Data Sites

To be considered for use as a “trigger” for implementing drought management strategies, the data for each site must be:  hydrologically related to Trinity aquifer storage conditions in Hays County; readily available; and up-to date so that current drought conditions can be documented.  Additionally each site must contain historic data suitable for assessment of long-term historic conditions representing a maximum range in hydrologic conditions.  In order to be pertinent to the study area and readily accessible, all potential data sites are limited to Hays County and counties immediately adjacent to Hays County. 

Groundwater-level data represent the most direct and thus most pertinent measurement of aquifer conditions.  To be included in the database, wells must be developed in the Trinity aquifer in Hays or adjacent county, and have at least 10 years of water-level data or contain a shorter-term period with many water-level measurements.  Several Edwards aquifer wells in the area meet the criteria, but few qualified wells exist for the Trinity aquifer.  Hays County wells offer the most direct information about local aquifer storage conditions.  Trinity aquifer wells in Blanco County also offer pertinent data because such wells are upgradient from the aquifer in Hays County.  Wells in Travis and Comal Counties provide pertinent data, but probably are less representative of Hays County aquifer conditions than wells in Hays or Blanco Counties.  Wells with longer periods of record and more water-level measurements are more likely to provide better documentation of the maximum range in actual water levels for historic conditions, especially if the water levels are measured at near uniform frequency.

A thorough analysis of the statistical distribution (percentiles) of groundwater levels requires a database containing frequently collected data for at least about 30 years.  In addition, data collected for varying frequencies at a well can cause bias in the actual distribution of water levels. 

Streamflow data for selected streamflow-gaging stations in or adjacent to Hays County also represent local hydrologic conditions and recharge to the aquifer.  Stations having basins on the outcrop of the local Trinity aquifer are deemed as directly pertinent.  Stations with basins crossing the Middle Trinity aquifer outcrop in Blanco County (northwest of Hays County) are especially pertinent because such areas are upgradient from (thus provide recharge for) the Middle Trinity aquifer in Hays County.  One such station in Blanco County, the Pedernales River near Johnson City, meets these criteria.  

Precipitation data present indirect indicators of runoff and recharge to the study area. Of interest are rain gages in Hays and adjacent counties.  As is the case with streamflow, precipitation on the outcrop of the Trinity aquifers in Hays and Blanco Counties probably directly represent recharge to the aquifers in Hays County.  Single or short-term rain events seldom affect drought conditions, thus it is suggested that monthly and seasonal precipitation values probably better represent drought conditions for the aquifers.

The information in the Appendix indicates slightly more seasonal and annual precipitation to occur in southern Hays County than in the northern part of the County.   However, during drought or lower-than normal precipitation conditions, rainfall depths throughout the County are deemed to be similar.  Therefore, during dry conditions, precipitation depths recorded throughout the county can be meaningfully compared with historic rainfall characteristics.

Characteristics and Information for Data Sites

Groundwater Data

The groundwater hydrology and geology for Hays County are presented in many reports including Ashworth (1983).  The well number, period of water-level data, and other characteristics of potential wells for project analyses are presented in table 1 and their locations are presented in figure 1.  Prior to including each well in the statistical database, water level hydrographs for the wells with the most data were compared to hydrographs for other such wells.  The purpose of the comparisons was to identify wells with water levels that have been affected by changes in pumping during the period of water-level data.  Temporal changes in water levels due to withdrawals could not be identified for the tested wells.

It is likely that at least some of the wells have experienced water-level drawdown due to pumpage, however, drawdown was not identified by simple hydrograph comparisons.  Drawdown can affect individual water level measurements if substantial withdrawals occurred during or soon before the measurements were made.  Also temporal increases in withdrawals can cause temporal increases in water level declines for wells.  However, it is not within the scope of this report to conduct a thorough analysis needed to identify measurement specific or temporal increases in drawdown.  The entire database of water levels was deemed to be comparable and no data were excluded from the statistical analysis.

Only a few wells have many water-level measurements for a long-term period.  However, the water level measurements for proximate-location wells with common-date data were analyzed for correlations between their water levels.  If their water levels are highly correlated, the databases can be combined to represent a period equivalent to that for both wells, thus effectively extending the historic record for a site.

Water-level measurements for many wells are not uniformly spaced in time, and often are collected at frequent intervals for limited periods and at less frequent intervals for other periods within the period of record.  For such wells, the data could represent a water-level distribution that is highly biased to represent the higher frequency period rather than the entire period of record.  For these wells, the data would be censored so that the measurements represent equal or near-equal time intervals before statistical percentiles are calculated.  Several procedures could be used for such analyses—for example, the mean water level for each month or season of each year might be calculated from the measurements, and the resulting database could be used to determine water-level percentiles.

Data and information for TWDB water wells are available, by county, on the Internet at http://www.twdb.state.tx.us/publications/reports/GroundWaterReports/GWDatabaseReports/GWdatabaserpt.htm.  Based on the Well Data Table for Hays County, 581 wells are documented by the TWDB to be in the County.  Most of the wells are in the Trinity or Edwards aquifer, however, this database is not conclusive.  Many old and new wells are not in the database.  Based on the Water Level Table for Hays County, 4,626 water levels are available in the County, and 4,946 five-day water levels are available.  The five-day database presents water levels collected every five days, which have been collected for selected wells and limited periods.  However, a comparison of the databases reveals that some data in the five-day database also are available in the Water Level Table.

Unfortunately, the Hays County Trinity aquifer well with the most measurements (242) is limited to only four years of data.  Also, only five Trinity aquifer wells in the County could be identified as having more than 10 years of water level data, and only one of those has more than 30 measurements (table 1).  None of the Hays County wells contain sufficient data to provide a thorough analysis of the statistical distribution of water levels.

Streamflow Data
A list of 6 streamflow-gaging stations deemed qualified for inclusion, along with selected characteristics for the stations, is presented in table 2 and their locations are presented in figure 2.  The US Geological Survey operates and maintains such stations throughout the Nation as described at http://pubs.usgs.gov/circ/circ1123/.  All six stations are active and their data are reported in near-real time (up-to-date within about 2 hours) on the Internet via the hyperlinks in table 2.  Historic and current values for streamflow discharge are available online for the stations (presented later).  Such data represent daily-mean discharge values thus are uniformly spaced in time—therefore such data do not need to be censored for temporal variations as might be required for water-level measurements from wells.  

However, temporal changes in streamflow values can affect the distribution of discharge data.  Such changes can be caused by factors such as urbanization, reservoirs, and stream withdrawals.  However, the basins for the stations are sufficiently large so that it is unlikely that urbanization has affected the gaged streamflow.  Also, no major reservoirs exist in the basins and only a few small ponds exist in a few of the basins.  Finally, with the exception of the Pedernales River station, there are no reported major withdrawals or return flow into the basins.  The Pedernales basin is limited to discharge of wastewater effluent from the city of Fredericksburg, and diversions by Johnson City of varying amounts of water from the pool at the station.  However, it is believed that these water volumes are minor compared to streamflow discharges and it is likely that the water volumes have not significantly changed with time.

Therefore, no temporal trends in streamflow were identified for any of the stations. A sophisticated analysis might identify temporal trends in streamflow, however, it is not within the scope of this report to conduct such an analysis.  Based on the above information and a visual review of the discharge hydrographs for the stations, no temporal trends in streamflow discharges were revealed thus the entire database of streamflow discharges was used for the statistical analysis of percentiles.

Precipitation Data

Table 3 presents a list of precipitation stations for analyses—their locations are presented in figure 2.  Twenty-five gages are identified as being operated in Hays County but only of the stations (San Marcos gage) has more than 30 years of record.  However, three gages in Blanco County, two gages in Comal County and one gage in Travis County were included in the table because each has current data or a long-term database (or both) deemed pertinent to long-term precipitation characteristics or current precipitation documentation for Hays County.  Percentiles were calculated for the seasonal data for the San Marcos gage (presented later).

Fifteen of the Hays County gages are active, as are all six of the gages in other counties.  Identification of the databases and Internet hyperlinks for Hays County precipitation data are presented in table 4.  A summary of the major databases presented in the table are presented below but specific details about the databases are presented in the table.  As shown below, precipitation data are not readily available for the National Weather Service gages in Hays County but are readily available on the Internet for the 12 Hays County gages serviced by other agencies and organizations.

Hyperlinks for National Weather Service data 

For the three active Hays County gages operated by the National Weather Service (NWS) stations, recent data (generally the latest three months), are not readily available and must be purchased through the National Climatic Data Center of NOAA online at: http://www.ncdc.noaa.gov/oa/ncdc.html.  

Finalized current data for only one NWS gage (Austin) in the area is available online and without cost at http://www.ncdc.noaa.gov/cgi-bin/res40.pl?page=climvisgsod.html. These data generally are within about two weeks of being up-to-date.

Additionally, preliminary up-to-date data scanned from monthly data-documentation forms (data not digitally available) for selected stations and for various periods or record are available at http://www7.ncdc.noaa.gov/IPS/getcoopstates.html.

Up-to-date rainfall data for a second gage (Canyon Lake) is made available by the US Army Corps of Engineers at http://www1.swf-wc.usace.army.mil/hydrologic2_data.htm#lake_hydro.  To obtain current or historic data for the gage, enter Canyon Lake into the “Choose a Lake” box, click the precipitation box, enter the dates for the data needed, and then click on the retrieve link.

Hyperlinks for Lower Colorado River Authority data

LCRA historic weather data for each of their 5 gages is available at http://hydromet.lcra.org/hx and the current weather data are at http://www.lcra.org/water/index.html.  The most recent two weeks of data are at http://hydromet.lcra.org/text_index.html.

Hyperlink for City of Austin data 
Data for the City of Austin gage in Hays County is available at  http://162.89.0.110/.

Hyperlink for US Geological Survey data

Data for the rain gage at the station Pedernales River near Johnson City are available at 

http://waterdata.usgs.gov/tx/nwis/dv?dd_cd=13&format=html&period=730&site_no=08153500
Data for the rain gage at the station Onion Creek near Driftwood are available at

http://waterdata.usgs.gov/tx/nwis/dv?dd_cd=03&format=html&period=730&site_no=08158700
Hyperlink for KXAN data

Data for the 5 KXAN rain gages in Hays County is available at http://kxan.weatherbug.com/default.asp?map=KXAN_Hays
Also, monthly precipitation data are available from the Texas Water Development Board at http://hyper20.twdb.state.tx.us/Evaporation/evap.html.  The data are available from 1940 to 2002, and represent one degree quadrangles in Texas.  Most of Hays County and Blanco Counties are within quadrangle number 709, which therefore best represents the area needed.  Although these data cannot be used for current drought evaluation, the data represent the entire area and its historic data are long-term.  Therefore these data are considered especially valuable for establishing history variability in monthly rainfall for the Hays County area.  Long-term evaporation data also are available at the hyperlink. A table of monthly precipitation from 1940 to 2004 for quadrangle 709 is available at http://hyper20.twdb.state.tx.us/Evaporation/parseevap.cgi?quad=709&options=PT&submit=SUBMIT and a brief summary statistics table for evaporation and precipitation table is available at http://hyper20.twdb.state.tx.us/Evaporation/parseevap.cgi?quad=710&options=S&submit=SUBMIT.

Finally, the Edwards Aquifer Authority (EAA) operates three rain gages in Hays County.  However, the gages were installed in 1999 thus do not represent a long-term period.  Also, recent data for the gages are not readily available thus these gages are not recommended for use in this project.  The data are published in reports by the EAA.

Statistical Analyses (Percentiles) for Data Sites

A simple exceedance statistical procedure (percentiles) as explained by NIST (2006) was conducted for each selected site in the database.  Data for each site was assumed to be normally distributed and no data transformations or statistical distribution models were applied to the data or analyses.  However, the data are subject to be censored (excluded or revised) prior to analysis as described below.  The computer program “Exceed” developed by Hydrosphere Resource Consultants was used to calculate the percentiles for one-percent intervals (www.hydrosphere.com). 

Groundwater Data

None of the Trinity aquifer wells in Hays County (table 1) are even closely qualified to having sufficient data for historical analyses (percentiles) of water-level measurements. However, several nearby Edwards aquifer wells in Hays County exist with greater than 30 years of data.  Therefore, the water levels for each of the 6 longest-term Hays County Trinity wells were compared to common-date water levels for nearby Edwards aquifer wells with greater than 30 years of data.  Where their water levels were deemed to be reasonably statistically correlated, an equation was developed to estimate Trinity water levels based on the entire database of levels for the Edwards wells.  These “synthetic” Trinity aquifer water levels were used to calculate percentiles (recurrence probabilities) for the water levels.  The approach for this analysis is presented below.

The table below presents selected water-level database characteristics for the Hays County Trinity aquifer wells with the most data.  Hyperlinks to the database for each well are presented in Appendix 2.

Table 5.  Selected Characteristics for Long-Term Hays County Trinity Aquifer Wells

                       Period of record                                               Number of        Range in 

Well number   Begin        End        Aquifer description      measurements   water levels

	57 47 501
	1986
	1997
	HOSSTON FORMATION         
	6
	11 feet

	57 63 705
	2002
	2006
	HOSSTON FORMATION
	242
	25 feet

	58 49 808
	1986
	1998
	GLEN ROSE LIMESTONE
	10
	77 feet

	58 57 101
	1937
	1998
	GLEN ROSE LIMESTONE
	81
	68 feet

	58 57 401
	1932
	1989
	GLEN ROSE LIMESTONE            
	14
	23 feet

	68 08 102
	1978
	1998
	COW CREEK LIMESTONE
	22
	149 feet


Several Edwards aquifer wells with longer-term data are in Hays County.  The data and information for each such well were reviewed, and those with long-term water level data and proximate to at least one of the six Trinity aquifer wells in table 5 were selected for further analyses.  Four of the Edwards wells met the criteria—their locations are presented in figure 1 and their characteristics are presented below.  Hyperlinks to the database for each well are presented in Appendix 2.

Table 6.  Selected Characteristics for Long-Term Hays County Edwards Aquifer Wells

                                                 Period of record      Years of       Number of        Range in 

Well number       Aquifer          Begin       End          record     Measurements   water levels

	58-58-101
	Edwards
	1937
	2001
	        65 
	506
	106 feet

	58-57-902
	Edwards
	1972
	1994
	        23
	190
	79 feet

	58-57-903
	Edwards
	1949
	1985
	        37
	115
	86 feet

	67-01-304
	Edwards
	1973
	1994
	        22
	210
	83 feet


The water levels for each of the Edwards wells were compared with common-date (within about a week) water levels for proximate Trinity aquifer wells from table 5.  The objective of the comparison is to identify long-term database Edwards aquifer wells which could be used to estimate long-term databases for proximate Trinity wells from table 5.  Based on the comparisons, four of the Trinity aquifer wells are proximate to at least one of the Edwards aquifer wells listed above.  The Trinity aquifer wells and companion (associated) Edwards wells are as follows.

Table 7.  Long-term Trinity Aquifer Wells and Associated Edwards Aquifer Wells

   Trinity         Associated      Common       Number of       Range in common-date

   aquifer           Edwards        period of     common-date           water levels

     well           aquifer well       record        water levels    Trinity well   Edwards well

	58-49-808
	58-58-101
	1986-1998
	5
	44 feet
	51 feet

	58-57-101
	58-58-101
	1937-1998
	71
	62 feet
	93 feet

	58-57-401
	58-57-902
	1972-1989
	7
	15 feet
	46 feet

	58-57-401
	58-57-903
	1949-1985
	6
	15 feet
	40 feet

	68-08-102
	67-01-304
	1978-1994
	5
	48 feet
	24 feet


However, as shown in table 7, two Edwards wells are proximate to Trinity well 58-57-401.  The Edwards wells (58-57-902 and 903) are only 2.1 miles apart, and their combined database would represent 46 years (1949-1994) of record.  The two wells have a common database of 31 common-date water-level measurements during their common period of record from 1972-1985.  The relation between those levels is presented in figure 3.  Their water levels were deemed reasonably correlated, so an equation was developed to estimate water levels for 58-57-902 based on levels for well 58-57-903. 

Table 8.  Selected Statistical Characteristics - Edwards Aquifer Wells 58-57-902 and

58-57-903

  Common        Number of        Standard       Coefficient    

   period of      common-date      error of          of  deter-                     Regression

     record          water levels       estimate     mination (R2)                    equation

	1972-1985
	31
	9.2 feet
	0.76
	WL well 902 = 57.2 +  (0.703 x WL well 903)


The water levels from well 58-57-903 were used to estimate the water levels for well 58-57-902 in order to extend the data base for well 902.  The equation was used to estimate water levels for well 902 for the period 1949-1971 and combined with the actual data recorded from 1972 – 1994 for well 902.  As table 6 shows, the combined database provides only 9 more years of data than well 903 has, but provides 262 total measurements—many more than either well has individually.  The actual and predicted water levels for well 902 are presented in table 9.

A regression equation was developed for each of the 4 Trinity aquifer wells in table 7, based on its associated Edwards well presented in table 10 below.  The equations were used to estimate water levels for the Trinity wells based on the long-term data for the Edwards wells.  For well 58-57-401, the equation was based on the actual and synthetic data for Edwards well 58-57-902, as explained in the preceding paragraph.  The statistical characteristics for the equations are presented below.

Table 10.  Statistical Characteristics for Regression Equations Relating Water Levels for Selected Trinity Aquifer Wells to Water Levels for Long-Term Proximate Edwards Aquifer Wells
    Trinity          Associated          Standard    Coefficient

    aquifer            Edwards            error of       of deter-                           Regression

      well            aquifer well         estimate   mination (R2)                      equation

	58-49-808
	58-58-101
	2.2 feet
	0.99
	WL well 808 = 39.9 + (0.881 x WL well 101)

	58-57-101
	58-58-101
	11.4 feet
	0.59
	WL well 57-101 = -21.2 + (0.579 x WL well 58-101)

	58-57-401
	58-57-902
	1.7 feet
	0.94
	WL well 401 = 122 + (0.353 x WL well 902)

	68-08-102
	67-01-304
	14.9 feet
	0.54
	WL well 102 = -47.3 + (1.624 x WL well 304)


The above equations were used to estimate long-term water levels for each of the Trinity wells in table 9 except for well 68-08-102.  The equation for that well has a large stand error of estimate (14.9 feet) and the lowest coefficient of determination (0.54).  Also the associated Edwards aquifer well (67-01-304) has only 22 years of water-level data, thus it was decided not to estimate a long-term database based for Trinity well 68-08-102.

Graphs presenting the relation between the common-date water levels for the other three Trinity aquifer wells in table 10 are presented in figures 3 and 4, and their common-date water levels are presented in tables 11-13.  Each of the paired wells is related by geology as well as by proximate location and water-level statistics.  For example, even though all three of the Trinity wells are developed in that aquifer, all three are located on or proximate to the outcrop of the Edwards aquifer.  Also, each of the Edwards aquifer wells is east or southeast of its associated Trinity aquifer well, which is down-gradient for both aquifers.  If communication exists between the two aquifers in this area, which is likely, the paired wells might share some of the same water.  Evidence of communication between the aquifers in this area is presented by Slade and others (1986, p. 57-66).

Based on the equations, long-term water levels were estimated for the Trinity wells.  None of the original water levels for any of the Trinity wells were retained with the synthetic database, because, with the exception of well 58-57-401, the Edwards well associated with each Trinity well has data before and after the beginning and ending period of record for the Trinity wells.  Well 401 has only 3 water levels (1932 and two levels in 1943) outside the period of record for its associated well, thus those levels were not retained with its synthetic data.  The synthetic water levels for the 3 wells are presented in tables 14-16.

The formulas developed to estimate Trinity aquifer water levels was deemed to be appropriate for each of the three Trinity wells because, for each of the wells:

1.  no temporal changes in the relation between water levels for the paired wells are evident;

2.  a plot of common-date paired water levels indicates a straight line relation thus justifying the use of a linear equation as basis for the relation; 

3.  the coefficient of determination is considered sufficiently large and the standard error sufficiently small in order to justify use of the equation;

4.  the standard error (feet) for the equation is a small value compared to the actual range in water levels;

5.  the range in water levels for the common-date paired wells (table 7) is considered to be comparable to the range in actual water levels for the Trinity wells (table 5) and associated Edwards wells (table 6), thus the equation is based on a range in water levels that is comparable to the actual range;

6.  the deepest water levels measured in each Trinity well are reasonably represented in the common-date water-level data used to develop the equations; and,

7.  the graphs of common-date water levels (fig. 3-4) indicate a good relation for the deepest water levels.  This is important because the deepest water levels would be used for drought documentation.   

Finally, percentiles for water-levels were calculated for the long-term synthetic water level database for each of the three Trinity wells (table 17). 

Streamflow Data  

Percentiles were calculated based on the entire database for each of the six streamflow gaging stations.  The percentiles are based on monthly-mean discharges for each of the stations (tables 18-19.

Precipitation Data

The San Marcos and Austin rain gages (table 3) represent the only gages with sufficient data for statistical analysis.  The San Marcos gage has more data than the Austin gage.  All monthly precipitation values readily available (1896 to 2001) are presented in table 20. As the table shows, several monthly values are missing.  The monthly mean values at the bottom of the table are based on the available data.

However, much of the earlier data (prior to about 1925) are missing and many reports state that such data are likely to contain substantial errors.  Therefore, the database from 1927 to 2001 (75 years) was used for percentile analysis.  Monthly data were aggregated into one of four seasons, i.e. winter represented by January through March.  Therefore, the percentiles represent probabilities for monthly precipitation depths for each of the seasons (table 21).

Also, as presented in the previous “Precipitation Data” section, monthly precipitation and data and associated statistics (1940-2002) are available on the Internet for one-degree quadrangles in Texas. 

Findings and Conclusions

The previous section presents recurrence probabilities of monitored data for 3 wells, 6 streamflow gages, and 2 precipitation databases—this information can be used to statistically assess drought conditions based on current data.  Below are specific findings and recommendations for identifying sites that could be used to document current drought conditions.  The District should consider the information below and decide which sites would be used to document drought conditions, and how the sites and data will be integrated into a program to manage drought conditions as part of their Drought Management Conservation Plan.

Groundwater Data

Wells provide the most pertinent data for documenting aquifer drought conditions, and no Trinity aquifer wells with sufficient historical data to do so exist in Hays County.  Furthermore, only three Hays County Trinity wells could be identified for which a long-term water-level database could be “reasonably” estimated based on proximate Edwards aquifer wells with sufficient long-term data.  These wells are 58-49-808, 58-57-101, and 58-57-401.  Percentiles for long-term water levels were estimated based on the estimated water levels for the three wells (table 17).  However, current water-level data would be needed for these wells in order to assess current drought conditions, therefore it is recommended that the District establish a formal and systematic program for monitoring water-levels at these wells.

In addition, 3 Trinity aquifer wells in Hays County are identified as having water-level recorders.  Data and information for this program are on the Internet at http://www.twdb.state.tx.us/data/waterwells/default.asp.  The wells are 57-55-603, 57-56-304, and 57-63-705.  However, as of the date of this report, recorded water-levels are available for only the last well—the data represent hourly values from April 16, 2002 to date.  No water-level data are available for this well prior to April 2002, thus there is insufficient data for historical analysis of water levels.  However, if data collection activities are continued for this well, it could provide valuable data for drought analysis in the future.    

Furthermore, for purposes of drought documentation, it is recommended that the District consider establishing a program for the systematic collection of water-level data from other wells best representing the District area.  Additional wells for consideration in the program probably should include the other three Hays County Trinity aquifer wells presented it table 1 (57-47-501, 57-63-705, and 68-08-102) along with any other wells needed to create the aerial coverage desired by the District for Hays County.

Also, the data from such a program could be used by the District for many other endeavors, including safe-yield analyses, groundwater availability studies and models, and documentation to establish the relation between groundwater withdrawals and water levels.

Streamflow Data

A very good historic database and current data-collection effort exists in Hays County for discharge data needed to assess streamflow and recharge conditions in the County.  Streamflow gages on Bear Creek and Onion Creek represent streamflow conditions in much of northern Hays County, while two gages on the Blanco River represent flow conditions in the southern part of the County.  A gage on Sam Marcos Springs presents springflow data, although much of that flow does not originate in Hays County.  Finally, a gage on the Pedernales River represents flow conditions in Blanco County but also represents recharge conditions for the Trinity aquifer outcrop upgradient from the Trinity aquifer in Hays County.

Percentiles for streamflow discharges are presented for each of the stations (tables 18-19).  Current streamflow conditions (the most recent 31 days) for each of the stations can be accessed in graphic or tabular form on the Internet from the hyperlinks presented in table 2. Recent daily-mean discharges (for the past about 2 years) can be obtained in tabular or graphical form as follows:

Gaging Station             Hyperlink
Pedernales River          http://waterdata.usgs.gov/tx/nwis/dv/?site_no=08153500
Onion Creek                 http://waterdata.usgs.gov/tx/nwis/dv/?site_no=08158700
Bear Creek                   http://waterdata.usgs.gov/tx/nwis/dv/?site_no=08158810
San Marcos Springs     Recent daily data not available for this site

Blanco-Wimberley       http://waterdata.usgs.gov/tx/nwis/dv/?site_no=08171000
Blanco-Kyle                 http://waterdata.usgs.gov/tx/nwis/dv/?site_no=08171300
By changing the parameter identifier in the box at the top of the page for each site above, other data and information can be obtained.

The USGS operates all the stations and funds about one-half of the cost to do so.  Other agencies fund the remaining cost for each station.  It is recommended that the District provide at least written or other communication support to continue these data-collection efforts to the US Geological Survey and the cooperators who provide funding support for the streamflow-data collection efforts.  Below is a list of the stations and agencies providing operational funding for the stations.

Streamflow-Gaging Station     Funding Cooperators
Pedernales River                     Lower Colorado River Authority and USGS

Onion Creek                            City of Austin and USGS

Bear Creek                              City of Austin and USGS

San Marcos Springs                Edwards Aquifer Authority

Blanco River-Wimberley        TWDB, U.S. Army Corps of Engineers (Ft. Worth office), USGS 

Blanco River-Kyle                  Guadalupe-Blanco River Authority, USA COE (Ft. Worth), USGS

Although not pertinent to this report, the USGS has collected water-quality data for each of the 6 streamflow stations—a substantial database of water-quality data exist for most of the stations.  Such data could be valuable for assessing the water quality of recharge to the Trinity aquifer in Hays County—water-quality data can also be used to assess sources for subsurface water.  Access to the water quality data can be obtained by using the hyperlinks above and clicking on the “Water-Quality: Discreet samples” option in the box at the top of the page.

Precipitation Data

Twenty-five precipitation gages have been systematically operated in Hays County, for which 15 are still active.  Two-long term gages (San Marcos and Austin) provide long-term historic rainfall data, and current precipitation data are readily available for most of the active gages.  Based on data for the San Marcos gage, percentiles of monthly precipitation for each of the four seasons are presented in table 21. Current precipitation conditions can be obtained on the Internet for all but the National Weather Service gages in Hays County.  Hyperlinks to these data are presented in the previous “Precipitation Data” section and in table 4. 

Additional Assessments of Current Precipitation Conditions

Along with rainfall data, droughts are assessed by a standardized Precipitation Index, which is updated at the end of each month.  The maps present drought conditions by county for the past one, three, and six months, and one and three years—they are available at: http://www.txwin.net/Monitoring/Meteorological/Drought/spi.htm
Also available online for drought assessment is the Parmer Drought Severity Index, which presents up-to date drought measures for each climatic region in Texas.  These data are available at http://www.txwin.net/Monitoring/Meteorological/Drought/pdsi.htm.  However, the drought index presented by this site represent large regions, thus the conditions in Hays County might not be accurately represent by the region containing the County.

The precipitation gage network in Hays County is sufficient for documenting precipitation conditions throughout the County.  However, it is recommended that the District provide at least written or other communication support to continue these data-collection efforts to the agencies and entities operating the gages.

References

Ashworth, J.B., 1983, Ground-water availability of the lower Cretaceous formations in the Hill Country of South-Central Texas:  Texas Water Development Board Report 273, 172 p.

Lanning-Rush, J., 2000, Regional equations for estimating mean annual and mean seasonal runoff for natural basins in Texas, base period 1961-90:  U.S. Geological Survey Water-Resources Investigations Report 2000-4064, 27 p.

NIST (National Institute of Standards and Technology), 2006, Engineering Statistics Handbook, section 7.2.5.2, percentiles  http://www.itl.nist.gov/div898/handbook/prc/section2/prc252.htm.

Slade, R.M., Jr., Dorsey, M.E., and Stewart, S.L., 1986, Hydrology and water quality of Barton Springs and associated Edwards aquifer in the Austin area, Texas: U.S. Geological Survey Water-Resources Investigations Report 86-4036, ll7 p.

http://pubs.er.usgs.gov/pubs/wri/wri864036
Appendix 1.—Aerial Variations in Seasonal Precipitation for Hays County

Isohyetal maps of mean annual precipitation and mean seasonal precipitation (spring, summer, fall, and winter) for the period 1961-90 throughout Texas are presented by Lanning-Rush (2000, pages 7-11).  The mean-annual precipitation for Hays County ranges from 32 inches in the northwest corner of the county to about 34 inches in the southeast part of the county.  Mean spring precipitation ranges from about 10.8 inches in the northwest part of the county to about 11.5 inches in the southeast part.  Mean summer precipitation ranges from slightly less than 8 inches in the north part of the county to slightly more than 8 inches in the south part.  Mean fall precipitation ranges from about 7.5 inches in the northwest part of the county to about 8.5 inches in the southeast part. Winter precipitation ranges from about 5.5 inches in the north part of the county to about 6 inches in the south.

Appendix 2.—Hyperlinks to Internet Data and Information for the Hays County Trinity and Edwards Aquifer Wells Providing Analyses

Trinity Aquifer wells

57-47-501  http://wiid.twdb.state.tx.us/wwm/wwm_welldata.asp?state_well=5747501
57-63-705  http://wiid.twdb.state.tx.us/wwm/wwm_welldata.asp?state_well=5763705
58-49-808  http://wiid.twdb.state.tx.us/wwm/wwm_welldata.asp?state_well=5849808
58-57-101  http://wiid.twdb.state.tx.us/wwm/wwm_welldata.asp?state_well=5857101
58-57-401  http://wiid.twdb.state.tx.us/wwm/wwm_welldata.asp?state_well=5857401
68-08-102  http://wiid.twdb.state.tx.us/wwm/wwm_welldata.asp?state_well=6808102
Edwards Aquifer Wells
58-57-902  http://wiid.twdb.state.tx.us/wwm/wwm_welldata.asp?state_well=5857902
58-57-903  http://wiid.twdb.state.tx.us/wwm/wwm_welldata.asp?state_well=5857903
58-58-101  http://wiid.twdb.state.tx.us/wwm/wwm_welldata.asp?state_well=5858101
67-01-304  http://wiid.twdb.state.tx.us/wwm/wwm_welldata.asp?state_well=6701304
Note:  The hyperlinks above are to the ”Water Well Data” page. Click on “Water Level” link near top of page to obtain water levels.

Figure 1 here

Figure 2 here

Figure 3.—Relations for Common-Date Water Levels for Wells 

Scales represent depth to water below land-surface, in feet
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Figure 4.—Relations for Common-Date Water Levels for Wells 

Scales represent depth to water below land-surface, in feet
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	County
	Well number
	Data beginning 

year
	Data ending Year
	Description of aquifer based on aquifer code
	Number of water-level measurements

	Blanco
	57 36 804
	1968
	1990
	218GRHC|GLEN ROSE LS. AND HENSELL SH AND COW CREEK LS MEMBERS OF PEARSALL FM       
	15

	Blanco
	57 37 702
	1941
	1997
	218GRHC|GLEN ROSE LS. AND HENSELL SH AND COW CREEK LS MEMBERS OF PEARSALL FM       
	27

	Blanco
	57 39 703
	1938
	1998
	218GRHC|GLEN ROSE LS. AND HENSELL SH AND COW CREEK LS MEMBERS OF PEARSALL FM
	34

	Blanco
	57 45 910
	1968
	1997
	218GRHC|GLEN ROSE LS. AND HENSELL SH AND COW CREEK LS MEMBERS OF PEARSALL FM 
	25

	Blanco
	57 52 804
	1941
	1992
	218GLRS|GLEN ROSE LIMESTONE
	20

	Blanco
	57 53 305
	1968
	1997
	218GLRS|GLEN ROSE LIMESTONE
	73

	Blanco
	57 54 905
	1968
	1997
	218GLRS|GLEN ROSE LIMESTONE
	23

	Blanco
	57 55 101
	1968
	1996
	218GLRS|GLEN ROSE LIMESTONE 
	21

	Blanco
	57 61 101
	1968
	1989
	218GRHC|GLEN ROSE LS. AND HENSELL SH AND COW CREEK LS MEMBERS OF PEARSALL FM
	14

	Blanco
	57 61 803
	1938
	1998
	218GLRSL|GLEN ROSE LIMESTONE,LOWER MEMBER                                                                    
	31

	Blanco
	57 62 106
	1968
	1990
	218GLRSL|GLEN ROSE LIMESTONE,LOWER MEMBER|                                                                      
	16

	Comal
	68 05 605
	1976
	1996
	218CCRK|COW CREEK LIMESTONE
	9

	Comal
	68 16 702
	1956
	1978
	218GLRSU|GLEN ROSE LIMESTONE,UPPER MEMBER                                                                      
	87

	Comal
	68 22 302
	1936
	1960
	218GLRS|GLEN ROSE LIMESTONE
	29

	Hays
	57 47 501
	1986
	1997
	217HSTN|HOSSTON FORMATION
	6

	Hays
	57 63 705
	2002
	2006
	217HSTN|HOSSTON FORMATION
	242

	Hays
	58 49 808
	1986
	1998
	218GLRS|GLEN ROSE LIMESTONE
	10

	Hays
	58 57 101
	1937
	1998
	218GLRS|GLEN ROSE LIMESTONE                                                                                       
	81

	Hays
	58 57 401
	1932
	1989
	218GLRS|GLEN ROSE LIMESTONE
	14

	Hays
	68 08 102
	1978
	1998
	218CCRK|COW CREEK LIMESTONE
	22

	Travis
	57 39 905
	1974
	1992
	217HSTN|HOSSTON FORMATION
	13

	Travis
	57 40 304
	1966
	1997
	217HSTN|HOSSTON FORMATION
	34

	Travis
	57 48 206
	1975
	1985
	218GLRH|GLEN ROSE LIMESTONE AND HENSELL MEMBER OF PEARSALL FORMATION
	10

	Travis
	57 48 604
	1973
	1986
	217HSTN|HOSSTON FORMATION
	7

	Travis
	58 25 201
	1975
	1986
	218HNSL|HENSELL SAND MEMBER OF TRAVIS PEAK FORMATION
	14

	Travis
	58 25 804
	1973
	1997
	217HSTN|HOSSTON FORMATION
	23

	Travis
	58 33 403
	1967
	1992
	217HSTN|HOSSTON FORMATION
	125

	Travis
	58 34 601
	1940
	1983
	218GLRSU|GLEN ROSE LIMESTONE,UPPER MEMBER                                                                      
	69

	Travis
	58 34 603
	1959
	1997
	217HSTN|HOSSTON FORMATION
	39

	Travis
	58 41 101
	1965
	1997
	217HSTN|HOSSTON FORMATION
	39

	Travis
	58 42 302
	1950
	1992
	217HSTN|HOSSTON FORMATION
	20

	Travis
	58 42 502
	1949
	1997
	217HSTN|HOSSTON FORMATION
	36

	Travis
	58 44 201
	1936
	1997
	217HSTN|HOSSTON FORMATION
	36

	Travis
	58 49 202
	1938
	1948
	218GLRSL|GLEN ROSE LIMESTONE,LOWER MEMBER                                                                       
	41

	Travis
	58 49 203
	1937
	1952
	218GLRSU|GLEN ROSE LIMESTONE,UPPER MEMBER                                                                    
	140

	Travis
	58 50 120
	1984
	1997
	217HSTN|HOSSTON FORMATION
	48


Table 1. --Selected Characteristics for Trinity Aquifer Wells in Hays or Adjacent County and having

at least 10 Years or Frequent Water-Level Measurements

Data from the Texas Water Development Board at 

http://www.twdb.state.tx.us/publications/reports/GroundWaterReports/GWDatabasereports/gwdatabaserpt.htm 

Table 2.--Selected Characteristics of Streamflow Gaging Stations in Hays County

Station name and characteristics                       Hyperlink to current and recent data (last 31 days)

Pedernales River near Johnson City, TX                            http://waterdata.usgs.gov/tx/nwis/uv/?site_no=08153500
Station number 08153500

Blanco County, Texas

Latitude  30°17'30", Longitude  98°23'57" NAD27

Drainage area 901 square miles

Period of record:  May 4, 1939 to date:  65 Years of Available Historic Record

Onion Ck near Driftwood, TX                                            http://waterdata.usgs.gov/tx/nwis/uv/?site_no=08158700
Station number 08158700

Hays County, Texas

Latitude  30°04'58", Longitude  98°00'27" NAD27

Drainage area 124 square miles

Period of Record:  July 1, 1979 to date:  25 Years of Available Historic Record

Bear Ck below FM 1826 near Driftwood, TX                     http://waterdata.usgs.gov/tx/nwis/uv/?site_no=08158810
Station number 08158810

Hays County, Texas

Latitude  30°09'19", Longitude  97°56'23" NAD27

Drainage area 12.2 square miles

Period of Record:  July 7, 1979 to date:  25 Years of Available Historic Record

San Marcos Springs at San Marcos, TX         http://nwis.waterdata.usgs.gov/usa/nwis/discharge/?site_no=08170000
Station number 08170000

Hays County, Texas

Latitude  29°53'20", Longitude  97°56'02" NAD27

Period of Record:  May 26, 1956 to date:  48 Years of Available Historic Record

Blanco River at Wimberley, TX                                         http://waterdata.usgs.gov/tx/nwis/uv/?site_no=08171000
Station Number 08171000

Hays County, Texas

Latitude  29°59'39", Longitude  98°05'19" NAD27

Drainage area 355 square miles
Period of Record:  Sept.1, 1924 to date:  78 Years of Available Historic Record

Blanco River near Kyle, TX                                               http://waterdata.usgs.gov/tx/nwis/uv/?site_no=08171300
Station Number 08171300

Hays County, Texas

Hydrologic Unit Code 12100203

Latitude  29°58'45", Longitude  97°54'35" NAD27

Drainage area 412 square miles

Period of Record:  June 1. 1956 to date:  48 Years of Available Historic Record

Table 3.--Selected Characteristics for Active and Discontinued Precipitation Gages with Daily Data in or Adjacent to Hays County, Texas 

Discontinued Stations are designated with (Disc.) following station name

National Weather Service Gages

                                            Period of record                Years         

                                            Begin      End     Lat.  Long.   of   Percent 

 County   Station name                ID   Mo  Year  Mo  Year  DDMM  DDDMM  data  record  

 BLANCO   BLANCO                      832   5 /1896   CURRENT  3006  09825   108     98  

 BLANCO   JOHNSON CITY               4605   7 /1964   CURRENT  3017  09825    40     91  

 COMAL    FISCHERS STORE             3156   7 /1947   CURRENT  2959  09816    58     97  

 COMAL    CANYON LAKE                 ---   7 /1964   CURRENT  2951  09812    41    100  

 HAYS     DRIPPING SPRINGS 6 E       2585  12 /1984   CURRENT  3013  09759    22     91  

 HAYS     HENLY (Disc.)              4088   7 /1947  11 /1965  3012  09813    18     97  

 HAYS     KYLE SCS 9 (Disc.)         4888   7 /1936   8 /1943  3000  09753     7     40  

 HAYS     SAN MARCOS                 7983  12 /1896   CURRENT  2951  09757    75     93  

 HAYS     SAN MARCOS GARY AFB (Disc.)  --   1 /1943   8 /1956  2953  9752     13     --  

 HAYS     WIMBERLEY 2 (Disc.)        9814   5 /1981   2 /1984  2958  09804     2     67  

 HAYS     WIMBERLEY 1 NW             9815  11 /1984   CURRENT  2959  09803    22     91  

 TRAVIS   AUSTIN                      428   6 /1930   CURRENT  3017  09742    76     98  

Lower Colorado River Gages

 HAYS     DRIPPING SPRINGS 8 W         --   4 /1999   CURRENT    --     --     7     --    

 HAYS     DRIPPING SPRINGS 4 NNE       --  11 /1991   CURRENT    --     --    14     -- 

 HAYS     DRIPPING SPRINGS 5 SSW       --  12 /1999   CURRENT    --     --     6     -- 

 HAYS     DRIFTWOOD 4SSE               --   1 /2005   CURRENT    --     --     1     -- 

 HAYS     MANCHACA 4 W                 --   9 /2002   CURRENT    --     --     3     -- 

City of Austin Gages

 HAYS     BEAR CREEK                 2600   1 /1985   CURRENT    --     --    21     -- 

U.S Geological Survey Gages

 HAYS     BARTON CREEK (Disc.)      1-BAR  10 /1975   9 /1986  301437 980117  11     --     

 HAYS     BEAR CREEK (Disc.)        1-BER   6 /1979   9 /1993  301108 975811  14     -- 

 HAYS     BEAR CREEK (Disc.)        2-BER   5 /1979   9 /1983  300917 975420   4     -- 

 HAYS     LITTLE BEAR CR.(Disc.)    1-LBR   6 /1979   9 /1983  300601 975522   4     -- 

 HAYS     ONION CREEK (Disc.)       1-0N    6 /1979  12 /1992  300857 980323  13     -- 

 HAYS     ONION CREEK (Disc.)       2-0N    5 /1979   9 /1983  300356 975638   4     -- 

 BLANCO   PEDERNALES RIVER NR JOHNSON CITY  most recent few months to current 

 HAYS     ONION CREEK NR DRIFTWOOD    --    most recent few months to current

KXAN Television Station Gages

 HAYS     Barton Junior High School   --    beginning of current calendar year to current

 HAYS     Bowen Middle School         --    beginning of current calendar year to current

 HAYS     Dahlstrom Middle School     --    beginning of current calendar year to current

 HAYS     Driftwood Vol. Fire Dept.   --    beginning of current calendar year to current

 HAYS     Dripping Springs Mid. Sch.  --    beginning of current calendar year to current

Note:  The end of record date and years of data represent those values as of April 2006.

       Hyperlinks to data available on the Internet are presented in the text and in table 4.

       The Canyon Lake rain gage is operated by the US army Corps of Engineers, Fort Worth District.
Table 4.--Documentation of Databases, Summaries, and Analyses of Meteorological Data for Hays County Area

The table below presents descriptions and Internet sources of identified databases for meteorological data in the Hays County area.  Other than the NEXRAD data presented as part of the Texas Weather Connection, all other data sources represent gaging stations.  

Presented below the table are titles, descriptions, and hyperlinks to reports that summarize or analyze meteorological data in the Hays County area.  

	National Weather Service

	Data Name, Source, and link
	Data frequency and Data Type
	Data Coverage Area
	Period of Record
	Cost and Other Information

	Climate Data

National Atmospheric and Data Center,

National Climatic Data Center

Home page:

http://www.ncdc.noaa.gov/oa/ncdc.html.

Direct access to data tables;

http://hurricane.ncdc.noaa.gov/CDO/cdo
GIS-based map interface:

http://cdo.ncdc.noaa.gov/CDO/mapproduct
	15-minute, hourly, daily, monthly, annual data

Barometric pressure

Dewpoint

Heating/cooling degree days

Pan evaporation

Precipitation

Relative humidity

Sky cover (cloudiness)

Solar radiation

Temperature, mean, maximum,

   and minimum

Visibility

Wind speed and direction
	All 7 National Weather Service gages in Hays County
	Varies by site

Site Inventory:

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?WWDI~getstate~USA
or,

Identify sites by regions http://www.ncdc.noaa.gov/oa/climate/stationlocator.html

	Cost for most data.

Local and regional summaries and statistical analyses also available for many data types at

http://www5.ncdc.noaa.gov/cgi-bin/script/webcat.pl?action=ALL


	Unedited local Climatological Data

National Climatic Data Center

http://cdo.ncdc.noaa.gov/ulcd/ULCD
	Hourly and daily data 

Same data types as listed above
	Austin gage
	Begin: not before 1996

End: Up-to-date within 2 months


	Free for college domain computers

Cost for others


Characteristics for the precipitation gages are presented in table 3.

	Global Summary of the Day

National Climatic Data Center

http://www.ncdc.noaa.gov/cgi-bin/res40.pl?page=climvisgsod.html

	Monthly data 

Same data types as listed above


	Austin and San Marcos Municipal gage
	Begin:  January 1994

End:  Up-to-date within 1 month
	Free

Under “Select the graph type”, select the option “Display one Parameter for a Specified Time Frame” to access the maximum available record.

Digital text file available for download below graph of data

	Preliminary Record of Climatological Observations

National Climatic Data Center

http://cdo.ncdc.noaa.gov/dlyp/DLYP

	Monthly data

Evaporation

Precipitation

Soil temperature
Temperature


	Austin gage
	Begin:  One month to a few years ago

End:  Up-to-date 


	Free

Available in ASCII or Web format 

	Preliminary Scanned Climatological Observations 

National Climatic Data Center

http://www7.ncdc.noaa.gov/IPS/getcoopstates.html
	Monthly data

Precipitation 

Temperature
	Austin, Blanco, Canyon Dam, Dripping Springs,  Fisher’s Store, and San Marcos gages
	Begin:  One month to many years ago

End:  Up-to-date within 2-3 months
	Free

Scanned forms—data not available in digital format

	Texas Weather Connection, NEXRAD Data

Texas A&M University 

Major Cities:

http://webgis.tamu.edu/nexradcity.aspx
Latitude and longitude:

http://webgis.tamu.edu/nexradmap.aspx
	Hourly, daily, and monthly data

Precipitation
	For cities:  Austin, Dripping Springs,  & San Marcos gages

For latitude and longitude retrieval:

4 kilometer by 4 kilometer grids
	Begin:  2000

End: Up-to-date with about a week
	Free

Data units in millimeters

View or download

	Texas Weather Connection, Airport Data

Texas A&M University

http://webgis.tamu.edu/metar.aspx

	Daily data

Dewpoint

Precipitation

Relative humidity

Solar radiation

Temperature, mean, min., and max. 

Wind speed and direction
	Airport weather stations—Austin, San Marcos
	Begin:  1999

End: Up-to-date within about 3 months 
	Free

Data units in English or metric.

View or download text data or graph

	National Weather Service

	Data Name, Source, and link
	Data frequency and Data Type
	Data Coverage Area
	Period of Record
	Cost and Other Information


	National Weather Service

	Data Name, Source, and link
	Data frequency and Data Type
	Data Coverage Area
	Period of Record
	Cost and Other Information

	Monthly Precipitation and Lake Evaporation

Texas Water Development Board

http://hyper20.twdb.state.tx.us/Evaporation/evap.html

	Monthly data, statistics, and graphs

Evaporation

Precipitation
	One degree quadrangles for Texas 
	Precipitation data:  1940 to 2004

Evaporation data:  1954 to 2002
	Free

Annual-gross lake surface evaporation

	Texas Precipitation Data/Maps

Natural Resources Conservation Service

http://www.ncgc.nrcs.usda.gov/products/datasets/climate/data/precipitation-state/tx.html
	Long-term annual-mean and monthly-mean data

Precipitation
	Statewide
	Maps and metadata for 1961-1990 period
	Arc/Info 7.2 export files (annual precipitation); Shape file of average annual precipitation (precipitation only); ASCII data (annual: Arc header, GRASS header)

	Lower Colorado River Authority and Edwards Aquifer Authority

	LCRA Current Weather Data

Lower Colorado River Authority

http://www.lcra.org/water/index.html
LCRA Historic Weather Data

Lower Colorado River Authority

http://hydromet.lcra.org/hx

	1, 3, 6 hour and daily precipitation

Daily max. and min. relative humidity 

Daily mean, max., and min. temperature

15-minute, 1 hour, and daily data

Precipitation

Relative humidity

Temperature

Wind speed and direction
	5 gages in Hays County
	Up-to-date data for current day
	Free

Map of gage sites at

http://hydromet.lcra.org/index2.shtml

	
	
	5 gages in Hays County
	Begin:  Varies, back to 1991

End:  Up-to-date


	

	LCRA Recent Weather Data

Lower Colorado River Authority

http://hydromet.lcra.org/text_index.html

	15-minute data

Precipitation

Relative humidity

Temperature
	5 gages in Hays County
	Most recent two weeks
	

	Edwards Aquifer Precipitation Data

Edwards Aquifer Authority

http://www.edwardsaquifer.org/pages/data.htm
	Monthly

Precipitation
	Gages in Comal, and Hays Counties
	Begin 1991

End: About 1 year lag time


	Data published in annual hydrogeologic reports in PDF format


	US Geological Survey and City of Austin

	Data Name, Source, and link
	Data frequency and Data Type
	Data Coverage Area
	Period of Record
	Cost and Other Information

	USGS Precipitation Data

US Geological Survey

http://tx.usgs.gov
Pedernales River near Johnson city

http://waterdata.usgs.gov/tx/nwis/dv/?site_no=08153500
Onion Creek near Driftwood http://waterdata.usgs.gov/tx/nwis/dv/?site_no=08158700
	Daily

Precipitation

Daily

Precipitation

Daily

Precipitation


	6 gages in Hays County

One gage (Blanco County)

One gage


	Varies—all stations discontinued

Most recent few months

Most recent few months
	Free

Data in reports found at http://pubs.er.usgs.gov/pubs/index.jsp?view=adv.  Type the city name in 

the “search text in title” box to find the appropriate data

 Both of these rain gages are at USGS streamflow-gaging stations.  The precipitation data for these gages are not published

	Austin Precipitation Data

City of Austin

http://162.89.0.110/

	Most recent 15 and 30 minutes, 1, 3, 6, 12, and 24 hours.

15-minute data available for any periods

Precipitation
	One gage—Bear Creek
	1985 to current
	Free

Available as text and graphs

	Private Organizations

	KXAN Television Station

http://kxan.weatherbug.com/default.asp?map=KXAN_Hays

	Daily

Precipitation
	5 gages in Hays County
	Beginning of current year to date


	Free




Table 11.--Common-Date Water Level Data for Well 58-49-808

Depth to water level below land surface

                                       Well no.  Water level   Month     Date        Year
	5849808
	120.10
	12
	17
	1986

	5849808
	124.59
	10
	21
	1987

	5849808
	117.83
	2
	23
	1993

	5849808
	157.48
	2
	27
	1996

	5849808
	113.20
	2
	3
	1998


	5858101
	89.77
	12
	16
	1986

	5858101
	99.18
	10
	29
	1987

	5858101
	89.90
	2
	15
	1993

	5858101
	132.28
	2
	29
	1996

	5858101
	81.17
	4
	22
	1998


Table 12.--Common-Date Water Level Data for Trinity Aquifer Well 58-57-101

Depth to water below land surface

                     Trinity well 58-57-101                         Edwards well 58-58-101

           Water Level   Month      Date       Year   Water Level   Month    Date        Year   

	51.59
	2
	26
	1940
	142.11
	2
	26
	1940

	52.44
	3
	25
	1940
	142.87
	3
	25
	1940

	51.25
	4
	29
	1940
	138.00
	4
	29
	1940

	50.67
	5
	24
	1940
	139.55
	5
	24
	1940

	50.32
	6
	24
	1940
	129.57
	6
	24
	1940

	56.50
	8
	26
	1940
	133.69
	8
	26
	1940

	53.21
	9
	27
	1940
	137.04
	9
	27
	1940

	53.42
	10
	30
	1940
	139.48
	10
	29
	1940

	18.50
	1
	30
	1941
	110.26
	1
	30
	1941

	5.26
	3
	28
	1941
	99.91
	3
	28
	1941

	8.65
	5
	31
	1941
	88.54
	5
	22
	1941

	51.86
	8
	8
	1941
	88.05
	8
	8
	1941

	54.00
	11
	18
	1941
	107.36
	11
	18
	1941

	52.33
	4
	10
	1942
	123.53
	4
	10
	1942

	48.18
	12
	4
	1942
	102.25
	12
	4
	1942

	51.42
	3
	30
	1943
	111.51
	4
	1
	1943

	51.99
	9
	9
	1943
	122.91
	9
	9
	1943

	34.46
	4
	28
	1944
	93.63
	4
	28
	1944

	53.02
	8
	23
	1944
	103.00
	8
	23
	1944

	50.56
	12
	21
	1944
	105.91
	12
	21
	1944

	50.60
	5
	22
	1945
	87.62
	5
	22
	1945

	58.40
	8
	6
	1948
	135.46
	8
	6
	1948

	53.03
	2
	10
	1949
	138.11
	2
	10
	1949

	54.55
	8
	24
	1949
	130.78
	8
	23
	1949

	56.12
	11
	30
	1949
	132.45
	11
	10
	1949

	56.90
	4
	12
	1950
	129.71
	4
	12
	1950

	55.40
	8
	3
	1950
	129.67
	8
	3
	1950

	54.83
	12
	6
	1950
	135.79
	12
	6
	1950

	57.21
	1
	3
	1951
	136.60
	1
	2
	1951

	56.31
	8
	8
	1951
	139.78
	8
	8
	1951

	55.04
	12
	5
	1951
	139.05
	12
	5
	1951

	53.62
	3
	31
	1952
	142.93
	3
	27
	1952

	58.22
	8
	8
	1952
	138.25
	8
	8
	1952

	53.60
	4
	13
	1953
	122.19
	4
	13
	1953

	57.81
	8
	17
	1953
	135.64
	8
	17
	1953

	56.95
	4
	7
	1954
	121.35
	4
	7
	1954

	57.40
	7
	21
	1954
	140.13
	7
	21
	1954

	55.64
	8
	23
	1954
	139.41
	8
	23
	1954

	62.28
	12
	6
	1954
	134.51
	12
	6
	1954

	55.07
	3
	8
	1955
	134.12
	3
	8
	1955

	57.51
	7
	15
	1955
	132.12
	7
	13
	1955

	63.79
	7
	12
	1956
	148.76
	7
	12
	1956

	59.61
	10
	5
	1956
	148.61
	10
	5
	1956

	62.18
	11
	9
	1956
	139.77
	11
	9
	1956

	59.34
	1
	7
	1957
	139.96
	1
	7
	1957


Table 12.--Common-Date Water Level Data for Trinity Aquifer Well 58-57-101 (cont.)

Depth to water below land surface

                     Trinity well 58-57-101                         Edwards well 58-58-101

           Water Level   Month      Date       Year   Water Level   Month    Date        Year   

	57.42
	3
	8
	1957
	135.22
	3
	8
	1957

	52.99
	5
	9
	1957
	107.04
	5
	9
	1957

	47.32
	7
	16
	1957
	112.52
	7
	16
	1957

	6.07
	11
	18
	1957
	97.42
	11
	18
	1957

	3.14
	3
	11
	1958
	82.89
	3
	11
	1958

	8.65
	5
	12
	1958
	82.87
	5
	12
	1958

	54.08
	7
	3
	1958
	88.27
	7
	3
	1958

	9.90
	11
	13
	1958
	84.49
	11
	12
	1958

	57.57
	9
	13
	1971
	121.60
	9
	1
	1971

	58.84
	11
	8
	1971
	124.35
	11
	2
	1971

	50.30
	6
	5
	1972
	99.30
	6
	5
	1972

	16.90
	2
	6
	1973
	79.93
	2
	6
	1973

	8.64
	7
	24
	1973
	55.27
	7
	20
	1973

	39.30
	7
	18
	1974
	101.50
	7
	18
	1974

	6.75
	2
	10
	1975
	70.50
	2
	10
	1975

	11.00
	7
	15
	1975
	57.00
	7
	15
	1975

	27.25
	2
	23
	1976
	99.70
	2
	23
	1976

	26.30
	8
	11
	1976
	73.30
	8
	11
	1976

	56.00
	1
	10
	1978
	122.22
	1
	10
	1978

	67.70
	6
	27
	1984
	140.33
	6
	29
	1984

	53.25
	5
	7
	1986
	88.13
	5
	28
	1986

	29.30
	12
	16
	1986
	89.77
	12
	16
	1986

	55.58
	11
	4
	1987
	105.34
	11
	4
	1987

	57.62
	3
	25
	1994
	119.70
	3
	30
	1994

	58.88
	2
	26
	1996
	132.28
	2
	29
	1996

	71.31
	12
	11
	1996
	137.59
	12
	15
	1996


Table 13.—Common-Date Water Level Data for Well 58-57-401

Depth to water level below land surface

                                       Well no.  Water level   Month     Date        Year

	5857401
	200.51
	3
	29
	1943

	5857401
	202.29
	12
	12
	1950

	5857401
	203.27
	1
	3
	1951

	5857401
	207.00
	3
	31
	1952

	5857401
	206.50
	9
	5
	1952

	5857401
	191.96
	3
	11
	1958

	5857401
	191.79
	1
	5
	1961


	5857902
	222.37
	3
	4
	1943

	5857902
	233.70
	12
	8
	1950

	5857902
	234.49
	1
	3
	1951

	5857902
	243.20
	3
	27
	1952

	5857902
	232.60
	9
	5
	1952

	5857902
	202.43
	3
	11
	1958

	5857902
	197.78
	1
	5
	1961


26
31

