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I. Introduction 

In accordance with the Brazoria County Groundwater Conservation District’s (“District”) Groundwater 
Management Plan (BCGCD, 2017), the General Manager of the District each year prepares and 
submits an Annual Report to the District Board of Directors providing an update on the District’s 
performance in achieving the management goals contained in the Groundwater Management Plan.  
In addition to summarizing efforts to address groundwater management goals, the Annual Report 
includes a copy of the annual audit of District financial records.  The Annual Report is presented to 
the Board of Directors within ninety (90) days following the completion of the District’s Fiscal Year 
(FY).  The District maintains a copy of the Annual Report on file for public inspection at the District 
offices, upon adoption by the Board of Directors.  The following sections summarize the District’s 
performance in achieving the management goals. 

II. District Information 

The District is located in Brazoria County, Texas, and its boundaries are the same as the area and 
extent of the county.  The District was created in September 2003 by HB 4114 of the 78th Texas 
Legislature, as recorded in Section 2, Chapter 772, Acts of the 78th Texas Legislature.  The District was 
confirmed by a local election held in Brazoria County on November 8, 2005 with 56.35 percent of the 
voters in favor of the District.  The District derives its authority to manage groundwater within the 
District by virtue of the powers granted and authorized in the District's enabling act and subsequent 
amendments.  The District exercises the power that it was granted under the authority of the enabling 
legislation, and with voter approval, and assumes all the rights and responsibilities of a groundwater 
conservation district specified in Chapter 36 of the Texas Water Code.  The District Board of Directors 
is composed of five members elected to staggered four-year terms.  Four directors are elected from 
county precincts and one director is elected at-large.  All meetings of the Board of Directors are public 
meetings, subject to public notice, and held in accordance with all public meeting requirements. 

III. Management Goals 

 Providing the Most Efficient Use of Groundwater 
31 TAC §356.52(a)(1)(A) and TWC §36.1071(a)(1) 

A.1 - Permitting System 

Objective - Each year, the District will regulate the production of groundwater by 
maintaining a system of permitting the use and production of groundwater within the 
boundaries of the District in accordance with District Rules and will require registration 
or permitting of all new wells within the boundaries of the District. 

Performance Standard - The District has registered 512 exempt wells during FY 2018.  
These registrations apply to wells exempted by District Rules that would otherwise 
require a permit.  Mappable exempt wells are shown in Exhibit 1 of this document.  The 
District also permitted 80 additional wells during FY 2018.  Permitted wells with recorded 
geographic data are also shown in Exhibit 1 of this document. 
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Table 1. Registrations of Exempt Wells in FY 2018 

TYPE OF REGISTRATION REGISTERED PERCENT 

Single-family Residential 465 90.8% 

Agricultural 35 6.8% 

Industrial / Other* 12 2.3% 

TOTALS 512 100% 

*Includes industrial or other wells exempted from permitting by District Rules, including 
oil and gas rig supply wells and wells used for monitoring, injection, dewatering, leachate 
recovery, and other similar exempted purposes. 

 

Table 2. New Permits Issued in FY 2018 

TYPE OF PERMIT 
APPLICATIONS 

RECEIVED 
PERMITS 
ISSUED 

PERCENT 

Commercial 34 34 42.5% 

Industrial 7 7 8.8% 

Public Water Systems 25 25 31.3% 

Other 14 14 17.5% 

TOTALS 80 80 100.0% 

*Includes all permits approved as presented or with conditions during FY 2018.  New permits 
are not reported in the BCGCD database until all conditions have been met. 

 

A.2 - Production Monitoring 

Objective - Each year, the District will monitor production from the permitted wells within 
the boundaries of the District. 

Performance Standard – The District requires metering of permitted wells and reporting 
of metered production to the District.  In conjunction with this requirement, since FY 2017 
the District has utilized a fee structure based on permitted pumpage to more closely align 
requested permit volume with actual production.  The District is currently engaged in 
efforts to enhance its database capabilities for recording and monitoring production from 
the permitted wells within the boundary of the District. 

A.3 - Activity Report 

Objective - Each year, the District will receive an update from the District’s inspector or 
other representative summarizing activities undertaken to promote compliance with the 
District’s permitting requirements. 
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Performance Standard – During FY 2018, the District’s Field Operations Coordinator 
performed 278 site inspections.  The coordinator identified a number of occurrences of 
non-compliance with District Rules, including 58 existing non-exempt wells which were 
unpermitted and an additional 30 permitted wells which were not equipped with a meter.  
Appropriate steps were taken by the District to bring these wells into compliance with 
District Rules regarding permitting and metering. 

 Controlling and Preventing Waste of Groundwater 
31 TAC §356.52(a)(1)(B) and TWC §36.1071(a)(2) 

B.1 - Rule Review 

Objective - Each year, the District will make an evaluation of the District Rules to 
determine whether any amendments are recommended to decrease the amount of 
waste of groundwater within the District. 

Performance Standard - The District Rules were evaluated, with amendment of the Rules 
regarding well permit application minimum content requirements discussed and 
approved at a public meeting on November 9, 2017.  The District also discussed and 
approved amendment of its Administrative Fee Schedule at a public meeting on August 
9, 2018. 

B.2 - Public Information Regarding Reducing Waste 

Objective - Each year, the District will provide information to the public on eliminating 
and reducing wasteful practices in the use of groundwater by including information on 
groundwater waste reduction on the District's website. 

Performance Standard - The District website provides links to references regarding waste 
reduction and water conservation, including a brochure detailing indoor waste reduction 
and water conservation practices as shown in Appendix A of this report. 

 Controlling and Preventing Subsidence 
31 TAC §356.52(a)(1)(C) and TWC §36.1071(a)(3) 

C.1 - Joint Conference 

Objective - Each year, the District may participate in a joint conference with the 
neighboring Groundwater Conservation or Subsidence Districts focused on sharing 
information regarding subsidence and the control and prevention of subsidence through 
the regulation of groundwater. 

Performance Standard - During FY 2018, the District continued its participation with 
surrounding Groundwater Conservation and Subsidence Districts as part of the efforts 
associated with Groundwater Management Area 14 (GMA 14).  Additionally, the General 
Manager attended regular business meetings and a summit meeting of the Texas Alliance 
of Groundwater Districts on behalf of the District in January, May, and August of 2018.   
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C.2 - Public Information Regarding Subsidence 

Objective - Each year, the District will provide one article on the District's website to 
educate the public on the subject of subsidence. 

Performance Standard - The District website provides links to references on subsidence, 
including the information shown in Appendix B of this report. 

C.3 - PAM Monitoring 

Objective - Each year, the District will maintain Periodically Active Monitoring (PAM) 
subsidence monitoring locations within the District boundaries and may pursue 
installation of additional PAM subsidence monitoring locations.   

Performance Standard - The District has partnered with Harris-Galveston Subsidence 
District (HGSD) to expand the regional subsidence monitoring network.  Under an 
Interlocal Agreement between the District and HGSD, seven PAM sites have been installed 
in Brazoria County for the purpose of gathering data on land elevations and subsidence.   
These PAM sites are in service, expanding upon other subsidence monitoring efforts 
within the county and anticipated to greatly increase the available information regarding 
local subsidence.  The District anticipates the installation of seven additional sites during 
FY 2019. 

C.4 - Subsidence Evaluation 

Objective - At least once every two years, the District will request data from relevant 
entities on subsidence measurement data or summary information, including information 
for PAM subsidence monitoring locations within the District boundaries.   

Performance Standard – A summary of subsidence information will be included in the 
District’s Annual Report for FY 2019. 

 Conjunctive Surface Water Management Issues 
31 TAC §356.52(a)(1)(D) and TWC §36.1071(a)(4) 

D.1 - Surface Water Coordination 

Objective - Each year, the District will participate in the regional planning process by 
attending, as able, the Region H - Regional Water Planning Group meetings to encourage 
the development of surface water supplies to meet the needs of water user groups in the 
District. 

Performance Standard - Kent Burkett attended five Region H Water Planning Group 
meetings on behalf of the District during FY 2018, including meetings on November 1st 
and December 6th in 2017 and April 4th, June 6th, and August 1st in 2018. 
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 Natural Resource Issues That Affect the Use and Availability of 
Groundwater or are Affected by the Use of Groundwater 
31 TAC §356.52(a)(1)(E) and TWC §36.1071(a)(5) 

E.1 - Salt Water and Waste Disposal Wells 

Objective - Each year the District will query the Texas Railroad Commission database to 
determine if any new salt water or waste disposal injection wells have been permitted by 
the Texas Railroad Commission to operate within the District. 

Performance Standard - The District has received data from the Texas Railroad 
Commission identifying the location of existing salt waste or waste disposal injection wells 
within the District.  This data is attached in Appendix C and is mapped in Exhibit 2 of this 
document.  Based on the information provided, ten permitted oil wells in Brazoria County 
were converted to permitted injection wells in FY 2018, and one previously permitted 
location has been re-listed as an injection well since the end of FY 2017. 

E.2 - Groundwater Quality Evaluation 

Objective - Each year, the District will evaluate available data regarding the aquifers of 
the District and the quality of groundwater within the District.  

Performance Standard - Although the District does not currently maintain an 
independent groundwater quality monitoring network, the District does support and 
partially fund ongoing research efforts in Brazoria County by the United States Geological 
Survey (USGS).  At the District meeting on January 18, 2018, the Board of Directors 
approved the Fiscal Year 2018 Joint Funding Agreement with USGS for water resource 
investigations. 

E.3 - Activity Report 

Objective - Each year, the District will receive an update from the District’s inspector or 
other representative summarizing activities undertaken to protect groundwater quality. 

Performance Standard - The District’s Field Operations Coordinator has verified 81 wells 
that were plugged when replacements were drilled.  The District is currently considering 
procedures for identifying and addressing open, deteriorated, and abandoned wells. 

 Addressing Drought Conditions 
31 TAC §356.52(a)(1)(F) and TWC §36.1071(a)(6) 

F.1 - Drought Monitor 

Objective - Each month, the District will check for the periodic updates to the Drought 
Monitor (http://droughtmonitor.unl.edu/). 

Performance Standard - Brazoria County experienced conditions ranging from normal (no 
drought) to moderate drought during FY 2018, with the majority of the year being within 
the normal rainfall range.  The District monitored the status of the drought conditions in 
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the District and prepared regular briefings to the Board of Directors.  Individual monthly 
drought maps are presented in Appendix D. 

 Conservation, Recharge Enhancement, Rainwater Harvesting, 
Precipitation Enhancement, or Brush Control Where Appropriate and 
Cost Effective 
31 TAC §356.52(a)(1)(G) and TWC §36.1071(a)(7) 

G.1 - Public Information Regarding Water Conservation 

Objective - Each year, the District will provide one article or a link to an article on the 
District's website regarding water conservation. 

Performance Standard - The District website provides links to several references on water 
conservation practices and related topics, including a brochure detailing indoor waste 
reduction and water conservation practices as shown in Appendix A of this report. 

G.2  - Public Information Regarding Rainwater Harvesting 

Objective - Each year, the District will provide one article or a link to an article on the 
District's website regarding rainwater harvesting. 

Performance Standard - The District website provides links to several references on 
rainwater harvesting, including the Texas Water Development Board’s Texas Manual on 
Rainwater Harvesting and other summaries of common rainwater harvesting practices.  
One such article is included in Appendix E of this report. 

 Addressing in a Quantitative Manner the Desired Future Condition of 
the Groundwater Resources 
31 TAC §356.52(a)(1)(H) and TWC §36.1071(a)(8) 

H.1 - Strategic Initiatives 

Objective - In order to facilitate District operations and achievement of management 
goals, the District may undertake strategic initiatives such as evaluation of historic use, 
establishment of permit limits, model evaluations, or other studies or programs.  

Performance Standard – The District did not initiate execution of new major strategic 
initiatives in FY 2018.  However, the District has initiated discussions and planning related 
to several evaluations for FY 2019 and beyond, including technical evaluation of water 
levels, water level change relative to projected results consistent with DFC achievement, 
and evaluation of subsidence. 

H.2 - Water Level Evaluation 

Objective - At least once every two years, the District will examine water level data for 
the Chicot Aquifer and Evangeline Aquifer from the USGS monitoring well network, the 
TWDB groundwater database, or other data sources.   
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Performance Standard - A summary of water level analyses and recommendations 
regarding anticipated DFC achievement will be included in the Annual Report for FY 2019. 

H.3 - Rule Review 

Objective - At least once every two years, the District will make an evaluation of the 
District Rules to determine whether any amendments are recommended to support 
achievement of the DFCs adopted by the District.   

Performance Standard - The District Rules were evaluated and amended during FY 2017.  
The District will re-evaluate District Rules during FY 2019 to determine whether any new 
amendments are recommended to support achievement of the DFCs adopted by the 
District. 

IV. Annual Audit of District Financial Records 

A copy of the FY 2017 annual audit of the District financial records is included as Appendix F of this 
report.  The FY 2018 audit will be completed in early 2019 and will be included in the next Annual 
Report for the District. 
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Harris Galveston Subsidence District
Search for: Search...  search

HOME
ABOUT
MEETINGS
FORMS
RULES & REGS
WATER CONSERVATION
SCIENCE AND RESEARCH
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---- Measurement FAQ’s

Measurement FAQ’s

In the simplest terms, it keeps us from “flying blind”. Groundwater can be a significant freshwater source, but
it is increasingly important that we use it wisely. The harmful effects of pumping too much groundwater must
be minimized, and measuring subsidence plays a key role in this. The more data we have, and the more
accurate that data is, the easier it is for us to maintain a necessary balance.

Measurements not only provide us with data on changes in land elevation, but they also provide us with the
data necessary to calibrate models. Why is this important? It allows us to “see” into the future. Through these
sophisticated groundwater and subsidence models, we can predict the results of future groundwater pumpage.
This means we can plan ahead…developing groundwater regulations that will prevent foreseeable subsidence.

Why do we measure subsidence?

The need for data and the distribution of that data is key. As early as 1906, surveys were conducted
throughout the Houston area to establish permanent benchmarks (some of which are still used today). Over
the years, subsidence measurement methods have evolved from manual site measurement of benchmarks to
satellite-based technology, and for the Subsidence Districts, the goal has always been the same: to monitor the
effects of groundwater withdrawal within our area(s), and to take appropriate actions based on those
measurements.

All land measurement systems have been developed and controlled by the National Geodetic Survey (part of
the National Oceanic and Atmospheric Administration – NOAA). From the creation of the HGSD and FBSD
to present-day, the NGS has been an integral partner…serving as counselor, setting standards, studying and
housing data, and much more.

Back to Top

Conventional Measurement Method

How do we measure subsidence?

https://hgsubsidence.org/
https://hgsubsidence.org/
https://hgsubsidence.org/about-the-district/
https://hgsubsidence.org/meetings/
https://hgsubsidence.org/forms/
https://hgsubsidence.org/documents/
https://hgsubsidence.org/subsidence-data/
https://hgsubsidence.org/helpful-links/
https://hgsubsidence.org/
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Also called “geodetic differential leveling”, this initial form of
measurement originally consisted of the establishment of permanent benchmarks. Included in these
benchmarks were precise elevations, latitudes and longitudes for each point.

As the land surface began to subside due to groundwater withdrawal, the need to relevel benchmarks became
necessary. Over the years, new benchmarks were added (for a total of more than 2,500) and “relevelings”
were conducted in 1978, and again in 1987. And although this measurement method provided excellent
spatial subsidence data, the cost of the releveling procedure for a single epoch prohibited us from accessing
up-to-date data at a rate necessary to sufficiently monitor the sometimes monthly, weekly, or even daily
effects of subsidence. It was time to take advantage of new technologies that could provide us with the same
accuracy, yet allow us to constantly monitor subsidence in a cost-effective way. In 1987, in conjunction with
the conventional releveling, an experimental GPS releveling was initiated.

Back to Top

Borehole Extensometers

The first of thirteen (13) deep borehole extensometers (designed and installed by the
United States Geological Survey – USGS – in the early 1960s) were used in preparation for the soon-to-be-
built manned spacecraft center. Of the thirteen in operation today, six (6) of those are “subsidence” or “total
depth” monitors (meaning their bottom is below the aquifers from which we draw water), and the other seven
(7) are less than total depth, or “compaction” monitors.

What are they and how do they work? Borehole extensometers are deeply anchored benchmarks. To construct
each, a hole is drilled to a depth at which the strata are stable. The hole is then lined with a steel casing with
slip-joints to prevent crumpling as subsidence occurs. An inner pipe rests on a concrete plug at the bottom of
the borehole and extends to the top. This inner pipe then transfers the stable elevation below to the surface. A
measurement of the distance from the inner pipe to the surrounding land surface provides us with the amount
of compaction that has occurred.

Although the accuracy of this measurement method is impressive, there is one drawback. The high cost to
construct and install the equipment prohibits their use in sufficient numbers, resulting in a lack of adequate
information for the entire Harris-Galveston and Fort Bend areas. And, as was stated in the overview, the

https://hgsubsidence.org/wp-content/uploads/2013/05/surveying.jpg
https://hgsubsidence.org/wp-content/uploads/2013/05/borehole.jpg
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sufficient amount of and wide distribution of data is extremely important. Over time, as technologies have
evolved, we have moved toward more cost-efficient and equally accurate forms of measurement…but
borehole extensometers are playing an important role in this new era. Three of our existing extensometers
have been outfitted with GPS (Global Positioning System) antennas, and are now the only stable GPS points
within the greater Houston area.

Back to Top

GPS – Using Technology from the World Above To Monitor the
Land Below

From feeds to our television sets to national security, the use of satellites has become almost commonplace,
and our world of subsidence measurement is no different. In fact, we began working with GPS technology as
far back as 1987, and the class-A benchmarks established for that very GPS releveling have proven to be the
most valuable benchmarks in the Houston area.

So what do we gain from using GPS, and how does it differ
from previous measurement methods? One of the most important advantages to GPS is the ability to have
constant data. Using dual-frequency, full-wavelength GPS instruments (with geodetic antennas), data is
collected at 30-second intervals and averaged over 24 hours. That means that specific stations being
monitored can be assessed on a daily basis. And just as important, the measurements are more reliable and
handled at a fraction of the cost. Improved GPS techniques and processing have reduced the cost of releveling
from millions of dollars to less than $100,000, and the data provided is accurate to + or – one centimeter. Now
that’s progress!

Where are GPS measurements taken ? GPS measurements are taken using a system of CORS and PAM’s.
Sounds complicated, but it’s really quite simple. Because of the broad extent of subsidence in the Houston-
Galveston area, there were no stable benchmarks. Therefore, stable borehole extensometers were equipped
with GPS antennas to provide a reference frame to measure subsidence at other stations throughout the area.
These permanent stations are known as local GPS Continuously Operating Reference Stations, or CORS. In
the mid 1990s, the District and NGS began developing the use of GPS Port-A-Measure, or PAM’s., to provide
subsidence measurements.

Seven, portable trailers were built to house and secure GPS receivers and associated equipment (batteries,
recording equipment and solar panels). The trailers are moved weekly to different PAM stations where they
record Phase data every 30 seconds, allowing for a week’s worth of observations on each PAM, every month.
The District also operates four (4) permanent CORS, which provide Phase data continuously, providing a
basis from which change comparisons may be made and analyzed.

In addition to the points operated by the District, there are a number of additional CORS and Cooperative
CORS which can also be used for monitoring purposes. They include:

https://hgsubsidence.org/wp-content/uploads/2013/05/trailer.jpg
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Eight (8) CORS operated by TXDOT
Seven (7) CORS operated by the City of Houston
A CORS in Angleton operated by the U.S. Coast Guard
A WAAS (Wide Area Augmentation System) CORS in Houston operated by the FAA
Six (6) other Cooperative CORS throughout the area

All additional CORS are relatively new and will require several months before they can be reliably used for
monitoring.

Historical comparisons between the existing CORS and PAM’s. have indicated that some sites are subsiding
at rates of seven (7) centimeters per year. This correlates well with rates observed at the Extensometers.

The District plans to double the number of PAM’s. from twenty-eight (28) to fifty-six (56), and this will be
accomplished without an increase in personnel, equipment and overhead costs. Improvements in GPS
equipment have recently eliminated the need for the seven trailers, and they will be phased out in the near
future. The expansion of the monitoring network will not only permit a more comprehensive view of what is
occurring in Houston and the surrounding areas, but will also serve as a future model for other localities
facing similar problems.

With the equipment and technologies available, we’re confident we can continue to accomplish our goal of
curtailing, and eventually eliminating subsidence.

Back to Top

Measuring Subsidence in the Future

The Evolution of GPS

In the GPS arena, a new Civil Frequency (L5) is in the planning stages for future satellites. Although not
scheduled to be deployed for five years, this advancement will greatly increase the accuracy of GPS and
decrease the time required for high-accuracy applications. High-accuracy positioning on moving platforms
(auto, plane, boat) will be possible in real time, without the need to post process data through a computer to
obtain solutions.

Also, the former Soviet Union and European Space Agencies will launch their own Global Satellite
Navigation Systems which can be integrated with our current GPS system. As the number of space vehicles
(satellites) increase, so to will the accuracies that can be obtained.

Evolving Technologies

LIDAR (Light Detection and Ranging) and INSAR (Interferometric Synthetic Aperture Radar): these and
other interferometric imaging techniques will play a major role in future subsidence detection and tracking as
sensors and science improve.

Pulsars and Quasars and Stars

In the not-so-distant future, as technology is developed to efficiently and affordably manufacture powerful
semiconductors, GPS will likely be replaced by a system which will use stars, Pulsars, Quasars and more as a
signal source. This futuristic navigation system will be more precise than GPS and will be available on a
galactic scale!

Back to Top
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Contact HGSD

Harris-Galveston Subsidence District 
 1660 West Bay Area Blvd

 Friendswood, TX 77546-2640
 Voice : (281) 486-1105 

 Fax: (281) 218-3700
  

Office Hours

Monday – Friday
 8:00 AM – 5:00 PM

 Closed on State Holidays.
 

Google Map to HGSD

 View Larger Map
© 2014 Harris-Galveston Subsidence District Designed by The Texas Network
Back to Top

https://maps.google.com/maps?q=1660+West+Bay+Area+Blvd,+Friendswood,+TX+77546-2640&ie=UTF8&hq=&hnear=1660+Bay+Area+Blvd,+Friendswood,+Harris,+Texas+77546&gl=us&t=m&ll=29.597342,-95.221252&spn=0.429876,0.620728&z=9&iwloc=A&source=embed
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Appendix C 
Permitted Injection Wells 

Texas Railroad Commission 
  



 

 

This Page Intentionally Left Blank. 



Brazoria County Injection Wells
Railroad Commission of Texas Data

API Number
1

Well Type Reliability of Position
 2

Longitude (DD)
 3

Latitude (DD)
 3

4203931441 Injection/Disposal From Oil RRC Hardcopy Map -95.24846081 29.49058902

4203902195 Injection/Disposal Well RRC Hardcopy Map -95.7313505 29.2967353

4203930035 Injection/Disposal Well RRC Hardcopy Map -95.6592338 29.2897567

4203901981 Injection/Disposal Well RRC Hardcopy Map -95.653868 29.2870571

4203901955 Injection/Disposal Well RRC Hardcopy Map -95.6600207 29.2902642

4203932127 Injection/Disposal From Oil USGS 7.5 Minute Quadrangle or Aerial Photograph -95.76384631 29.28023794

4203902686 Injection/Disposal From Oil USGS 7.5 Minute Quadrangle or Aerial Photograph -95.75804281 29.27733156

4203981496 Injection/Disposal Well RRC Hardcopy Map -95.3349127 29.4861255

4203933154D1 Injection/Disposal Well Operator Reported Location -95.26768606 29.48235529

4203930652 Injection/Disposal From Gas RRC Hardcopy Map -95.2893356 29.4484659

4203932869 Injection/Disposal Well Operator Reported Location -95.21905531 29.3859538

4203930173 Injection/Disposal Well RRC Hardcopy Map -95.2263555 29.3842676

4203901133 Injection/Disposal From Oil Operator Reported Location -95.27096797 29.49905484

4203933168D1 Injection/Disposal Well Operator Reported Location -95.26416409 29.4985942

4203933099D1 Injection/Disposal Well Operator Reported Location -95.27122934 29.49771167

4203933117D1 Injection/Disposal Well Operator Reported Location -95.27633737 29.49785596

4203933045 Injection/Disposal Well Operator Reported Location -95.43892064 29.47609366

4203932474D1 Injection/Disposal From Oil Operator Reported Location -95.2419194 29.4938377

4203930511 Injection/Disposal From Oil RRC Hardcopy Map -95.2588143 29.4953749

4203933169D1 Injection/Disposal Well Coordinates from Operator -95.26772204 29.49529897

4203931570 Injection/Disposal From Oil RRC Hardcopy Map -95.3398698 29.4978223

4203933167D1 Injection/Disposal Well Coordinates from Operator -95.26322204 29.49304897

4203933115D1 Injection/Disposal Well Operator Reported Location -95.27652085 29.49307057

4203931215 Injection/Disposal From Oil RRC Hardcopy Map -95.3387151 29.4945219

4203901092D1 Injection/Disposal Well Operator Reported Location -95.25974956 29.49138505

4203900717 Injection/Disposal From Oil RRC Hardcopy Map -95.2432002 29.4871736

4203933156D1 Injection/Disposal Well Operator Reported Location -95.26811418 29.49028388

4203931433 Injection/Disposal From Oil RRC Hardcopy Map -95.2444796 29.4864685

4203900789 Injection/Disposal From Oil RRC Hardcopy Map -95.2494198 29.485241

4203901106 Injection/Disposal From Oil RRC Hardcopy Map -95.2536626 29.4878807

4203931440D1 Injection/Disposal From Oil RRC Hardcopy Map -95.2342504 29.4824472

4203901115 Injection/Disposal From Oil/Gas RRC Hardcopy Map -95.2528314 29.4861855

4203933153D1 Injection/Disposal Well Operator Reported Location -95.26804571 29.48600729

4203930331 Injection/Disposal From Oil RRC Hardcopy Map -95.2393328 29.4798681

4203932244D1 Injection/Disposal From Oil RRC Hardcopy Map -95.2380997 29.4786538

4203900976 Injection/Disposal From Oil/Gas Operator Reported Location -95.1930623 29.3060458

4203932478D1 Injection/Disposal Well Coordinates from Operator -95.1951547 29.2863615

4203980571 Injection/Disposal From Oil RRC Hardcopy Map -95.347557 29.2574813

4203932330 Injection/Disposal From Oil Operator Reported Location -95.3504144 29.2567212

42039 Injection/Disposal Well RRC Hardcopy Map -95.2890065 29.3708507

4203932180 Injection/Disposal Well RRC Hardcopy Map -95.2804982 29.3703687

4203930082 Injection/Disposal Well RRC Hardcopy Map -95.2852445 29.3668803

4203931552 Injection/Disposal From Oil/Gas Operator Reported Distances -95.3038566 29.3623352

4203931646 Injection/Disposal From Oil/Gas RRC Hardcopy Map -95.2079679 29.3444178

4203900886 Injection/Disposal From Oil/Gas USGS 7.5 Minute Quadrangle or Aerial Photograph -95.24898923 29.34423115

4203932662D1 Injection/Disposal From Oil Coordinates from Operator -95.3196328 29.2816298

4203932130 Injection/Disposal From Gas Operator Reported Location -95.4328403 29.2554095

4203900898 Injection/Disposal From Oil/Gas Operator Reported Location -95.2301182 29.3381639

4203900892 Injection/Disposal From Oil USGS 7.5 Minute Quadrangle or Aerial Photograph -95.24462471 29.33589373

4203901849 Injection/Disposal From Oil RRC Hardcopy Map -95.5758511 29.3270467

4203901871 Injection/Disposal From Oil RRC Hardcopy Map -95.5757092 29.3250076

4203932654 Injection/Disposal Well Operator Reported Location -95.5553287 29.3236218

4203932903 Injection/Disposal From Oil Operator Reported Location -95.56549488 29.32273513

4203932517 Injection/Disposal From Gas Operator Reported Location -95.2061795 29.3298453

4203900929 Injection/Disposal From Oil RRC Hardcopy Map -95.1884126 29.327911

4203932424 Injection/Disposal From Gas Operator Reported Location -95.2388435 29.3293109

4203932727 Injection/Disposal Well Operator Reported Location -95.56822278 29.32130001

4203901874 Injection/Disposal From Oil/Gas Operator Reported Location -95.57525196 29.32038967

4203901879 Injection/Disposal From Oil/Gas RRC Hardcopy Map -95.5705903 29.3187518

4203901878 Injection/Disposal From Oil/Gas RRC Hardcopy Map -95.5732504 29.3186545
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4203900933 Injection/Disposal From Oil/Gas Operator Reported Location -95.1880637 29.326776

4203901006 Injection/Disposal From Oil RRC Hardcopy Map -95.1845434 29.3252738

4203931967 Injection/Disposal From Oil RRC Hardcopy Map -95.34525832 29.26341188

4203901887 Injection/Disposal From Oil/Gas Operator Reported Location -95.57547007 29.31202818

4203901002 Injection/Disposal From Oil/Gas RRC Hardcopy Map -95.1850972 29.3229321

4203901734 Injection/Disposal From Oil Operator Reported Location -95.3464299 29.2611093

4203932834 Injection/Disposal From Oil Operator Reported Location -95.32627361 29.26013035

4203901656 Injection/Disposal From Oil RRC Hardcopy Map -95.34406488 29.26015506

4203931319D1 Injection/Disposal Well Operator Reported Location -95.25535435 29.50565524

4203931319DW Injection/Disposal From Oil Operator Reported Location -95.25543928 29.50564905

4203900374 Injection/Disposal From Oil RRC Hardcopy Map -95.2628005 29.5058812

4203933128D1 Injection/Disposal Well Operator Reported Location -95.27665745 29.50629927

4203900439 Injection/Disposal From Oil Operator Reported Location -95.27094674 29.50550336

4203900421 Injection/Disposal From Oil RRC Hardcopy Map -95.2648533 29.505131

42039 Injection/Disposal Well RRC Hardcopy Map -95.2631826 29.5288984

4203933060 Injection/Disposal Well Operator Reported Location -95.26029029 29.50463497

4203900430 Injection/Disposal From Oil USGS 7.5 Minute Quadrangle or Aerial Photograph -95.26674609 29.50469441

4203900257 Injection/Disposal Well RRC Hardcopy Map -95.2652243 29.52646

4203933273H1 Injection/Disposal Well Operator Reported Location -95.26281364 29.5236574

4203933066 Injection/Disposal Well Operator Reported Location -95.26635487 29.50326683

4203900448 Injection/Disposal From Oil RRC Hardcopy Map -95.2686333 29.5032902

4203933067 Injection/Disposal Well Operator Reported Location -95.26498866 29.50282265

4203933091D1 Injection/Disposal Well Coordinates from Operator -95.25502981 29.52157587

4203933086D1 Injection/Disposal Well Coordinates from Operator -95.27037095 29.52086641

42039 Injection/Disposal From Oil RRC Hardcopy Map -95.3403104 29.5231763

4203920364 Injection/Disposal From Oil RRC Hardcopy Map -95.2676753 29.5021762

4203930695D1 Injection/Disposal From Oil Operator Reported Location -95.2624768 29.50150962

4203933129D1 Injection/Disposal Well Operator Reported Location -95.2761806 29.5019212

4203900534 Injection/Disposal From Oil RRC Hardcopy Map -95.2393681 29.5168873

4203900321 Injection/Disposal From Oil RRC Hardcopy Map -95.2557587 29.5191332

4203933095D1 Injection/Disposal Well Operator Reported Location -95.25443575 29.51890545

4203933079D1 Injection/Disposal Well Coordinates from Operator -95.26355404 29.51906297

4203981801 Injection/Disposal From Oil RRC Hardcopy Map -95.3403022 29.521771

4203900450 Injection/Disposal From Oil RRC Hardcopy Map -95.2667498 29.5010886

4203933097D1 Injection/Disposal Well Operator Reported Location -95.27041219 29.5006044

4203900513 Injection/Disposal From Oil RRC Hardcopy Map -95.2347894 29.5156931

4203933144D1 Injection/Disposal Well Coordinates from Operator -95.25823007 29.51764739

4203900323 Injection/Disposal From Oil Coordinates from Operator -95.25230143 29.51726913

4203930614 Injection/Disposal From Oil WELLBORE Distances -95.2597494 29.51750455

4203900319D1 Injection/Disposal From Oil RRC Hardcopy Map -95.2523387 29.5168315

4203931857 Injection/Disposal From Oil/Gas Operator Reported Location -95.3340872 29.5022141

4203900216 Injection/Disposal From Oil RRC Hardcopy Map -95.326858 29.5012348

4203900623 Injection/Disposal From Oil/Gas USGS 7.5 Minute Quadrangle or Aerial Photograph -95.22869358 29.51067622

4203900273 Injection/Disposal From Oil Operator Reported Location -95.26721685 29.51662528

42039 Injection/Disposal From Oil/Gas RRC Hardcopy Map -95.2356036 29.5101042

4203900624 Injection/Disposal From Oil USGS 7.5 Minute Quadrangle or Aerial Photograph -95.22635592 29.50874565

4203933081D1 Injection/Disposal From Oil Coordinates from Operator -95.26561004 29.51565897

4203900328 Injection/Disposal From Oil Operator Reported Location -95.25673148 29.51532575

4203900631 Injection/Disposal From Oil USGS 7.5 Minute Quadrangle or Aerial Photograph -95.23040842 29.50574688

4203933192D1 Injection/Disposal Well Operator Reported Location -95.2769903 29.51492538

4203900342 Injection/Disposal From Oil RRC Hardcopy Map -95.2545352 29.5137

4203931307 Injection/Disposal From Oil RRC Hardcopy Map -95.2537691 29.5136334

4203900340 Injection/Disposal From Oil RRC Hardcopy Map -95.2528307 29.513395

4203900343 Injection/Disposal From Oil RRC Hardcopy Map -95.2589358 29.5134183

4203933059D1 Injection/Disposal Well Operator Reported Location -95.25291129 29.51270939

4203933087D1 Injection/Disposal Well Operator Reported Location -95.27196065 29.51325372

4203930721DW Injection/Disposal Well Operator Reported Location -95.26257316 29.51277279

4203900594 Injection/Disposal From Oil USGS 7.5 Minute Quadrangle or Aerial Photograph -95.24707976 29.50325081

4203900348 Injection/Disposal From Oil Operator Reported Location -95.26057792 29.51141067

4203900426 Injection/Disposal From Oil RRC Hardcopy Map -95.266877 29.5115636

4203931261 Injection/Disposal From Oil RRC Hardcopy Map -95.2297224 29.5002519
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4203900425 Injection/Disposal From Oil Operator Reported Location -95.2647082 29.51130886

4203933195H1 Injection/Disposal Well Operator Reported Location -95.25086316 29.51064859

4203900435 Injection/Disposal From Oil Operator Reported Location -95.26889454 29.51119188

4203933024 Injection/Disposal Well Coordinates from Operator -95.2584806 29.5104108

4203900364 Injection/Disposal From Oil Operator Reported Location -95.25454996 29.50998376

4203900427 Injection/Disposal From Oil RRC Hardcopy Map -95.2669022 29.5098848

4203930078 Injection/Disposal From Oil Operator Reported Location -95.25590358 29.50940975

4203933197D1 Injection/Disposal Well Operator Reported Location -95.25647894 29.50884619

4203900423 Injection/Disposal From Oil Operator Reported Location -95.26485801 29.50892049

4203900387 Injection/Disposal From Oil Operator Reported Location -95.25250217 29.50820225

4203900385 Injection/Disposal From Oil RRC Hardcopy Map -95.2544998 29.5081796

4203933112D1 Injection/Disposal Well Operator Reported Location -95.25211975 29.5074734

4203900376 Injection/Disposal From Oil Coordinates from Operator -95.26295004 29.50782997

4203933040D1 Injection/Disposal Well Operator Reported Location -95.25316247 29.50735925

4203933114D1 Injection/Disposal From Oil Operator Reported Location -95.25073997 29.50674314

4203932364 Injection/Disposal From Oil WELLBORE Distances -95.31758439 29.50919225

4203900392 Injection/Disposal From Oil Operator Reported Location -95.25056287 29.50638286

4203900369 Injection/Disposal From Oil Operator Reported Location -95.25445216 29.50630953

4203900432 Injection/Disposal From Oil RRC Hardcopy Map -95.2688323 29.5066814

4203905126 Injection/Disposal Well RRC Hardcopy Map -95.66740905 29.17051046

4203930575 Injection/Disposal From Oil/Gas RRC Hardcopy Map -95.5048724 29.2150897

4203932775 Injection/Disposal Well Coordinates from Operator -95.23382179 29.13576387

4203930592 Injection/Disposal From Gas RRC Hardcopy Map -95.5294069 29.1973634

4203932406D1 Injection/Disposal Well Operator Reported Location -95.46718747 29.23313612

4203930781 Injection/Disposal From Gas RRC Hardcopy Map -95.8076892 29.1704891

4203904150 Injection/Disposal From Oil RRC Hardcopy Map -95.4806161 29.2180976

4203930807 Injection/Disposal From Oil/Gas Operator Reported Location -95.7889638 29.1553091

4203902948 Injection/Disposal From Oil RRC Hardcopy Map -95.66932421 29.17542006

4203932984 Injection/Disposal Well Operator Reported Location -95.16900848 29.22898952

4203930439 Injection/Disposal From Oil RRC Hardcopy Map -95.66726137 29.17359092

4203930490 Injection/Disposal From Oil RRC Hardcopy Map -95.66131962 29.1726877

4203932993 Injection/Disposal Well Coordinates from Operator -95.36640592 29.04724002

4203932529 Injection/Disposal Well Operator Reported Location -95.2710548 29.0067932

4203932731 Injection/Disposal Well Coordinates from Operator -95.51706393 29.11399441

4203932854D1 Injection/Disposal From Gas Operator Reported Location -95.5802762 29.11170757

4203933233 Injection/Disposal Well Coordinates from Operator -95.59652294 29.02215493

4203933247 Injection/Disposal Well Operator Reported Location -95.59499244 29.02056481

4203933232 Injection/Disposal Well Coordinates from Operator -95.59990927 29.01888496

4203933230 Injection/Disposal Well Coordinates from Operator -95.59781671 29.01732363

4203933231 Injection/Disposal Well Coordinates from Operator -95.60170112 29.01723293

4203933229 Injection/Disposal Well Coordinates from Operator -95.59971515 29.01557254

4203930414 Injection/Disposal Well Operator Reported Distances -95.3367336 29.0762196

4203930667 Injection/Disposal Well RRC Hardcopy Map -95.3370993 29.0742426

4203980805 Injection/Disposal Well RRC Hardcopy Map -95.7526813 29.0464384

4203931250 Injection/Disposal Well RRC Hardcopy Map -95.7530916 29.0460438

4203903949 Injection/Disposal From Oil/Gas RRC Hardcopy Map -95.7000177 29.061812

4203980070 Injection/Disposal From Gas USGS 7.5 Minute Quadrangle or Aerial Photograph -95.6660385 29.0513574

4203931166 Injection/Disposal From Gas Operator Reported Location -95.6957743 28.9898268

4203900672 Injection/Disposal From Oil RRC Hardcopy Map -95.24949329 29.48977328

4203932507 Injection/Disposal From Oil Operator Reported Location -95.65974117 29.16720223

4203933084D1 Injection/Disposal Well Operator Reported Location -95.27155569 29.50657776

4203901084 Injection/Disposal From Oil RRC Hardcopy Map -95.2533188 29.4931098

4203931535 Injection/Disposal From Oil RRC Hardcopy Map -95.25487498 29.49106196

4203931563 Injection/Disposal From Oil RRC Hardcopy Map -95.24692612 29.49589688

4203900162 Injection/Disposal From Oil/Gas RRC Hardcopy Map -95.33592934 29.51048094

4203933292D1 Injection/Disposal Well Operator Reported Location -95.24489238 29.49637764

4203933194D1 Injection/Disposal Well Coordinates from Operator -95.259283 29.524749

4203900140 Injection/Disposal From Oil Coordinates from Operator -95.32860354 29.50540617

4203901236 Injection/Disposal From Oil RRC Hardcopy Map -95.32947023 29.48877653

4203931277 Injection/Disposal From Oil RRC Hardcopy Map -95.2488892 29.49531428

4203900556 Injection/Disposal From Oil RRC Hardcopy Map -95.24859098 29.50265985
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4203932533 Injection/Disposal From Oil Operator Reported Location -95.29029124 29.44623118

4203931312D1 Injection/Disposal From Oil RRC Hardcopy Map -95.24700302 29.49361755

4203931366 Injection/Disposal From Oil RRC Hardcopy Map -95.24983114 29.50141063

4203900708 Injection/Disposal From Oil RRC Hardcopy Map -95.24536293 29.49267397

4203901107 Injection/Disposal From Oil Operator Reported Location -95.25779545 29.48779018

4203900554 Injection/Disposal From Oil Operator Reported Location -95.24835781 29.50265978

4203933193D1 Injection/Disposal From Oil Operator Reported Location -95.24639972 29.50037933

4203932971 Injection/Disposal From Oil Operator Reported Location -95.24417312 29.49562195

4203932972 Injection/Disposal From Oil Operator Reported Location -95.24596373 29.49913799

4203900709 Injection/Disposal From Oil RRC Hardcopy Map -95.24515703 29.49268991

4203932203D1 Injection/Disposal From Oil RRC Hardcopy Map -95.24552506 29.49861283

4203902194 Injection/Disposal From Oil RRC Hardcopy Map -95.73075814 29.2962626

4203933093D1 Injection/Disposal Well Coordinates from Operator -95.2592006 29.52296616

4203903051 Injection/Disposal From Oil RRC Hardcopy Map -95.66782698 29.17217367
1
New wells shown in bold italics were permitted as of October 2017 but have since been converted to injection wells.

2 
Position given for bottom well location.

3
Horizontal datum: North American Datum of 1927.
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Rainwater Harvesting in Texas

Dr. Hari J. Krishna
Senior Engineer, TWDB

Rainwater Harvesting (RWH) is the practice of collecting rainfall for a beneficial
purpose. It usually refers to the collection of rainfall runoff from roof surfaces in cisterns
for domestic use; however, it may also include surface water collection in small tanks or
impoundments for livestock watering and landscape irrigation.  In the early part of the
20th century,  RWH was practiced in Texas, but with the development of municipal water
systems, the practice became obsolete.  Now, with limited water resources on the one
hand and increasing demands for water on the other, there is a growing awareness to
collect rainfall and make more efficient use of the water. 

Rainwater Harvesting is most applicable where other sources of water are either not
available or are too expensive. Hays county in Central Texas is an excellent example for
the growth of RWH. There are inadequate surface water resources in the area, the tap fees
for homeowners to connect to water supply pipelines can be very high, and the
groundwater quality is poor.  Rainwater Harvesting is therefore becoming the obvious
choice for homeowners in rural Hays county.   Rainwater collected from roof surfaces is
stored in cisterns and either pumped back into the house for indoor use, or can be used for
landscape irrigation. Generally, in rural areas the stored water is filtered, treated and used
for all indoor purposes.  In towns where municipal water systems are available, harvested
rainwater is used primarily for landscape irrigation, thus reducing the overall demand for
municipal water. Either way, RWH provides conservation of water supplies.

Austin and San Antonio are providing rebates of up to $450 to homeowners who install
RWH. Hays county provides a rebate in the application fee for homes with RWH
systems, and the RWH system itself is exempt from property taxes. Rainwater is free of
any chemicals and/or dissolved salts. Unlike well water, rainwater is naturally soft, and
can be used for household purposes without the need for a water softener.  Rainwater is
also ideal for those on low-sodium diets, since it contains no salt. Plants respond to
rainwater much better than they do to municipal water (which has several chemicals
added to it during the treatment and purification process).

For every inch of rain, about 600 gallons of water can be collected from 1,000 sq.ft. of
roof area. A typical home with 2000 sq.ft. of roof area in Central Texas can yield up to
40,000 gallons a year,  water that would otherwise run off and contribute to erosion. If
properly managed, the RWH system can provide up to 100 gallons of water per day for a
typical home. The cost of a RWH system depends on the size of the cistern used for
storage. A RWH system for a home can cost anywhere from $5,000-$8,000, which
includes the guttering for leading the water to the cistern, costs for the cistern, pump and
treatment system.  Senate Bill 2 has recently provided sales tax exemption for rainwater
harvesting equipment and supplies, which will benefit those who propose to build RWH
systems in the future.



RWH is a growing trend not only in Texas but in other parts of the U.S. and overseas as
well.  Germany is a leading example of RWH in Europe.  Many countries in Asia and the
Caribbean practice RWH as well.  RWH is particularly suitable to Texas because of our
bimodal rainfall pattern.  Our peak rainfall occurs in April/May followed by a dry period
from late June through August.  The rainfall collected in May can be very useful during
the summer months either for landscape irrigation or for indoor use.  We usually receive
some rainfall again in September/October which can be collected and used during the rest
of the year. 

The Texas Water Development Board has produced the "Texas Guide to Rainwater
Harvesting", a publication that is in great demand not only within Texas, but nationally
and internationally.  The publication can be downloaded free of cost from either the
TWDB website www.twdb.state.tx.us , or from the the American Rainwater Catchment
Systems Association (ARCSA) website www.arcsa-usa.org 

http://www.twdb.state.tx.us/
http://www.arcsa-usa.org/
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