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General Manager’s Report
Northern Trinity GCD began our year by getting moved into our new offices at Resource
Connection in south Fort Worth. It has been a great move for us as the campus is very wellequipped and serves as a center of operations for many large agencies and businesses. We
are having all our Board of Directors' meetings in a large, well -equipped boardroom in our
building at 1100 Circle Drive, Fort Worth.

Since 2016 was a preparation for the 35th session of the Texas Legislature, the General
Manager, who is a member of the legislative committee, was very busy attending several
sessions of the Senate and House Natural Resource Committees. Water districts across the
state assisted in educating legislative members about numerous special issues that would
determine direction of their votes. We also held weekly teleconferences of the legislative
committee of the Texas Alliance of Groundwater Districts to support our legislators.

The district also initiated Phase I of our extensive database of well information that may be
used by several Tarrant County officials and the public via our website.

As shown later in this report, our joint planning efforts involving several North Texas
Water Districts, Region C and GMA 8 members were extensive. The district has also
cooperated in several Texas Well Owners' Network meetings via the Agricultural Extension
Office. These were conducted as "Town Hall" meetings with extensive advertising and very
good attendance throughout Tarrant County.

Sadly, Mr. William Flippo, district Board member, passed away necessitating the extensive
processes of replacing him. Judge Whitley, County Commissioner J.D. Johnson and Assistant
County Administrator Mark Mendez were paramount in this process.
As General Manager, I have acted as an advisor to a group of individuals referred to as
“Stop Six Initiative Community Food Project". Through the private donations of land, water
sources and facilities, this group does the required farming and marketing of produce as
they are committed to supplying vegetables to an impoverished neighborhood in Fort
Worth.

The district also helps sponsor a school, Clifford Davis Elementary School, to solicit needed
items for operation which were continually short of needs in our area of Campus Drive.
The staff at NTGCD thanks the Board of Directors for allowing us to "make a difference" in
the lives of many underprivileged students.
Dr. Robert Patterson, General Manager
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Brief History
 In 2006, the Texas Commission on Environmental Quality recommended designation of
the North-Central Texas – Trinity and Woodbine Aquifers Priority Groundwater
Management Area, which includes Tarrant County and surrounding counties.
 The Northern Trinity Groundwater Conservation District (District) was created by the
80th Texas Legislature in 2007.

 On March 11, 2010, the Board of Directors of the District adopted the Temporary Rules
for Water Wells in Tarrant County, Texas. The Board of Directors amended those rules
on December 8, 2011.
 The Groundwater Management Plan for the District was adopted by the Board of
Directors on May 7, 2015

Mission Statement

The mission of the District is to manage, preserve, and protect the groundwater resources
of Tarrant County, Texas. The District will work to minimize future drawdown of the water
table, prevent the waste of groundwater, prevent the interference between wells, protect
the existing and historic use of groundwater, prevent the degradation of the quality of
groundwater, use public education to promote water conservation, give consideration to
the needs of municipal water utilities and the agricultural community, and carry out the
power and duties conferred under Chapter 36 of the Texas Water Code. Any action taken
by the District shall only be after full consideration and respect has been afforded to the
individual property rights of all citizens of the District.
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Legislative Update
The following legislative update reflects legislation affecting groundwater conservation
districts during the 85th Texas Legislature, Regular Session.
Legislation successfully passed:

HB 2215 (Price) – “DFC Adoption” (TWCA consensus bill). Removes the DFC adoption
deadline established under previously existing law of September 1, 2010, and inserts a new
deadline of January 5, 2022 for the next round of DFC planning. Subsequent DFCs shall be
proposed and finally adopted by GMAs before the end of each successive 5-year period
after that date. Effective Date – 6/9/2017.

SB 864 (Perry) – “Notice to GCD of Alternative Supply” (TWCA consensus bill). Requires
the notice of a water rights application under Water Code § 11.132 to identify any proposed
alternative source of water, other than state water, that the applicant has identified in the
application. Adds notice requirements if the applicant proposes to use groundwater from
a well within a GCD as an alternative source of water. In such an application, notice must
be provided to each GCD with jurisdiction over the proposed groundwater production not
less than 30 days before the date TCEQ takes action on the application. Also, amends Water
Code § 11.135(b) to require a water right permit to include information about any
alternative source of water that is not state water. If a public hearing is held on the
application and the notice identifies groundwater from a well located in a GCD as a
proposed alternative source, that notice must also be sent to the GCD in which the well is
located and published at least 20 days before the hearing date stated in the notice in a
newspaper of general circulation in each county in the GCD. Effective Date – 9/1/2017.
SB 865 (Perry) – “Authorization for Electronic Banking” (TWCA consensus bill). Amends
Water Code § 36.151 to allow payroll disbursements to be made by electronic deposit, to
exempt such electronic deposits from the requirement that disbursements of district funds
be signed by two directors, and to allow a district, by resolution, to transfer funds by federal
reserve wire or electronic means to any account. Effective Date – 6/9/2017.

SB 1009 (Perry) – “Administratively Complete Permit Applications” (TWCA consensus
bill). Makes the list of information in Water Code § 36.113(c) that may be required for an
administratively complete application an exhaustive list. Allows a GCD to require in a
permit application any other information required by district rule, as long as that rule was
in place at the time the application was submitted, and as long as that rule is reasonably
related to an issue that a district is authorized to consider under Chapter 36. Also, amends
§ 36.114 to state that an application is administratively complete if it contains all the
information set forth in §§ 36.113 and 36.1131, and a district shall not require that
additional information be included in an application for a determination of administrative
completeness. Effective Date – 9/1/2017.
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Legislation finally passed but vetoed by Governor Abbott:
o
o
o

HB 2377 (Larson) – Brackish groundwater permitting
HB 2378 (Larson) – Export permits
HB 3025 (King) – Plugging or repairing of abandoned & deteriorated wells

Legislation that failed to pass:
o
o
o
o
o
o
o
o
o
o
o

HB 31 (Larson) – Omnibus groundwater bill
HB 180 (Lucio III) – Remove state auditor review of GCD Management Plans
HB 3028 (Burns) – Groundwater ownership/rights
HB 3043/SB 1528 (Workman/Creighton) – DFC joint planning process & advisory
committees
HB 3166 (Lucio III) – Defined “modeled sustainable groundwater pumping”
HB 3417 (King, T.) – Consideration of registered wells in permitting new production
HB 4050 (Larson) – Export permit overhaul
HB 4122 (Kacal) – Transfer of property into single GCD
SB 862 (Perry) – “Loser pays” Attorneys’ Fees in lawsuits involving GCDs
SB 1053 (Perry) – Appeal of DFCs
SB 1392 (Perry) – Omnibus Chapter 36 bill

Mission Statement
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District Staff
The staff for the District are as follows:

Dr. Bob Patterson, GM

Corey Jones
Director of Field Operations

Laura Schumacher
Administrative Assistant
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Board of Directors
The Board of Directors of the
District is composed of four
members, one from each precinct,
appointed by the County
Commissioners and one member
appointed at-large by the County
Judge. The Board of Directors are
as follows:

L. Russell Laughlin

President

At-Large

Fiona Allen

Vice-President

Precinct 2

Richard W Sawey

Secretary

Precinct 3

Randall G. Cozart

Director

Precinct 1

To be appointed

reappointed 1/12/2016
term expiring 12/31/2019
reappointed 1/12/2016
term expiring 12/31/2017
reappointed 1/12/2016
term expiring 12/31/2019
reappointed 1/28/2014
term expiring 12/31/2017

Precinct 4

The Groundwater Management Plan for the District sets forth a methodology for tracking
the District’s progress in achieving management goals. The Plan requires the District to
prepare an Annual Report to the District’s
Board of Directors, which must contain an
update on the District’s performance in regard
to achieving management goals and objectives.
This report is intended to satisfy the annual
reporting requirements of the District’s
Groundwater Management Plan. After adoption
by the Board of Directors, the Annual Report is
made available to the public.
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Well Registrations
A1. Objective - Each year the District will require registration of new wells within the
District.
A.1 Performance Standard - The number of water wells permitted by the District for
each year will be included in the Annual Report.
The Temporary Rules for Water Wells in Tarrant County, Texas require registration of all
existing non-exempt wells by October 1, 2010 (District Rule 2.1). Owners of existing
exempt wells as of October 1, 2010 may elect to register the well with the District to
provide the owner with evidence that the well existed before October 1, 2010. All new
exempt and non-exempt wells drilled in the District on or after October 1, 2010 must be
registered. New wells registered with the District in 2016 are summarized in Table 1.
Table 1. Well Registrations in 2016
Exempt Wells

Non-Exempt Wells

Total Number of Wells

289

11

300

Groundwater Volume Report

A.2 Objective - The District will regulate the production of groundwater by maintaining
a system of permitting which authorizes the use and production of groundwater within
the boundaries of the District pursuant to the District Rules.
A.2 Performance Standard - The number and types of applications made for the
permitted use of groundwater in the District, and the number and types of permits
issued by the District, will be included in the Annual Report.
The District is currently working under interim rules that do not require well permits.
Therefore, no wells were permitted in 2016.

District rules require owners of non-exempt wells to report groundwater production no
later than March 1 and September 1 each calendar year beginning in 2011. Table 2
provides the groundwater production volumes from wells in 2016.
Table 2. Groundwater Volume
Use
Public Water Supply
All Other Uses
Total

Gallons Reported

Category Percentage

2,644,669,424

85

466,706,369

3,111,375,793

15

100
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Waste of Groundwater
B.1 Objective - The District will annually provide information to the public on
eliminating and reducing wasteful practices in the use of groundwater.
B.1 Performance Standard - The District’s Annual Report will include information on
the method and type of information supplied to the public regarding waste of
groundwater.
B.2 Objective – The District will submit at least one request annually to the Texas
Railroad Commission asking for the location of existing salt water and/or waste disposal
injection wells which have been permitted by the Texas Railroad Commission within the
District within the most recent fiscal year.
B.2 Performance Standard – A copy of the letter submitted to the Texas Railroad
Commission and the information supplied by the Texas Railroad Commission, if any,
will be included in the Annual Report.

The District has continued to distribute brochures addressing waste and conservation of
groundwater.

Information supplied to the public and a letter to the Texas Railroad Commission were
provided by the District in 2016. A copy of the letter to the Railroad Commission regarding
injection/disposal wells is shown in Figure 1. The database of injection wells maintained by
the Texas Railroad Commission was queried for salt water injection wells and waste
disposal injection wells. That query yielded fourteen salt water disposal/injection wells
and their statuses. A map showing the locations of the salt water disposal wells is shown in
Figure 2.
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Figure 1. Letter to Railroad Commission.
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Figure 2. Location of salt water disposal/injection wells in the District.
.
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Water Use Fees
To encourage the elimination and reduction of groundwater waste, the District’s Board of
Directors set a fee for groundwater use of 12.5 cents per 1,000 gallons
($0.125/1,000 gallons) for non-exempt wells. Non-exempt wells are defined as public
supply wells and all wells or well systems with a capacity, as equipped, to produce more
than 40 gallons per minute that are used in whole or in part for any purpose of use other
than solely for domestic use, livestock use, poultry use, or agricultural irrigation use.
Groundwater used in the District by the oil and gas industry for drilling or exploration and
by the surface coal mining industry is reported to the District, however, the rules exempt
this industry from water use fees. The total water use fees collected in 2016 was $704,627.

Online Access
The website for the District is www.ntgcd.com. The website gives the public access to new
and existing well registration forms, the District’s temporary rules, and water production
report forms. The website is promoted through District information. An educational video
illustrating the conservation and protection of groundwater may be viewed on the District
website. Video may be presented to other groups and special events.

Priority Groundwater Management Area
To enable effective management of the state's groundwater resources in areas where
critical groundwater problems exist or may exist in the future, the Texas Legislature has
authorized TCEQ, to study, identify, and delineate Priority Groundwater Management Areas
(PGMA)s. A PGMA is an area designated by TCEQ that is experiencing, or is expected to
experience, within 50 years, critical groundwater problems including shortages of surface
water or groundwater, land subsidence resulting from groundwater withdrawal, and
contamination of groundwater supplies.
Since the ultimate purpose of designating a PGMA is to ensure the management of
groundwater in areas of the state with critical groundwater problems, a PGMA evaluation
will consider the need for creating Groundwater Conservation Districts (GCD)s and
different options for doing so. Such districts are authorized to adopt policies, plans, and
rules that can address critical groundwater problems. If a study area is designated as a
PGMA, TCEQ will make a specific recommendation on groundwater conservation district
creation. The PGMAs in Texas are shown in Figure 3 below.
After contested case and public hearings, TCEQ designated Collin, Cooke, Dallas, Denton,
Ellis, Fannin, Grayson, Hood, Johnson, Montague, Parker, Tarrant, and Wise counties as the
Northern Trinity and Woodbine Aquifers PGMA on February 18, 2000.
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Figure 3. Priority Groundwater Management Areas in Texas
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Regional Water Planning Participation
C.1 Objective - The District will participate in the regional planning process by attending
at least one Region C Regional Water Planning Group meeting each year.
C.1 Performance Standard - The attendance of a District representative at the Region C
Regional Water Planning Group meeting(s) will be noted in the Annual Report along
with the total number of meetings conducted by the Region C Regional Water Planning
Group for that year.
The President and Vice President of the District’s Board of Directors and the District
General Manager attended the Region C Regional Water Planning Group meeting. Region C
Regional Water Planning Group held one meeting.

Figure 4. Region C Regional Water Planning Group
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Joint Planning
For the past several years, the district has been an active participant in the GMA-8 Joint
Planning process. Starting with the funding of the update to the Northern Trinity and
Woodbine GAM back in 2013 through to the Resolution to Propose for Adoption Desired
Future Conditions for all relevant aquifers in GMA-8 dated April 1st, 2016. Activities have
included funding of a whole series of Groundwater Availability Model (GAM) simulations
and calculations from GAM results which have looked at a range of groundwater pumping
scenarios. These simulations include:
Run 1 – A re-run of current Modeled Available Groundwater pumping rates;

Run 2 – A calculation of “highest practicable” pumping based upon a change in
storage calculation similar to the TWDB estimate of Total Estimate of Recoverable
Storage;

Run 3 – A “conservation” simulation which aimed to recover to 2010 water levels by
2070;
Run 4 – A predictive simulation using the GAM estimates of 2010 pumping;

Run 5 – A modified re simulation of Run 4 with slightly modified pumping rates
assumed in some counties;

Run 6 – A series of predictive simulations that modified 2010 pumping (Run 5) by
factors of 0.7, 1.3, 1.6 and 1.9;

Run 7 – A number of predictive simulations to look at impact of adding 5,000 AF of
pumping to each county in GMA-8;
Run 8 – A predictive simulation where pumping is set to zero from 2011 through
2070;

Run 9 – A predictive simulation where the predictive pumping rate was modified in
southern districts within GMA-8; and
Run 10 – A predictive simulation where pumping was modified by all districts in
GMA-8.

All GAM simulations were performed with the updated Northern Trinity and Woodbine
GAM (Kelley and others 2014), which was funded one full quarter by the district.

Results of these simulations have been presented in public meetings held by the district
since February 24th, 2015. Model results have been reviewed in terms of:
•
•
•
•
•

Drawdown;
Available drawdown;
Impacts to county and aquifer water budgets;
Impacts to wells within each county;
Impacts to artesian head; and
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•

Impacts to neighboring counties.

Northern Trinity Groundwater Conservation District met with the other districts in
Groundwater Management Area 8 on four occasions in 2016. These include:
•
•
•
•

February 17, 2016
March 23, 2016
April 1, 2016
September 29, 2016

At these meetings, the member districts of Groundwater Management Area 8 considered
the results of the model runs described above and their relation to the required factors that
must be considered when proposing desired future conditions for adoption. After
considering the factors, the districts in Groundwater Management Area 8 formally
proposed desired future conditions for adoption at the April 1, 2016 meeting in Cleburne.
Northern Trinity Groundwater Conservation District held a public hearing to discuss the
proposed desired future conditions on June 3, 2016. Several members of the public made
comments at this meeting. These comments were compiled, brought before Groundwater
Management Area 8 at the September 29, 2016 GMA meeting, and included in the
explanatory report submitted with the desired future conditions to the Texas Water
Development Board.

Texas GMAs
and GCDs
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Drought Conditions
D.1 Objective – On a quarterly basis download the updated Palmer Drought Severity
Index map and check for the periodic updates to the Drought Preparedness Council
Situation Report.
D.1 Performance Standard – The downloaded Palmer Drought Severity Index maps and
Drought Preparedness Council Situation Reports will be included with copies of the
quarterly briefing in the District’s Annual Report.
The Palmer Drought Severity Index map for the end of each quarter in 2016 was obtained
from the National Oceanic and Atmospheric Administration, National Weather Service,
Climate Prediction Center website (https://www.ncdc.noaa.gov/temp-andprecip/drought/historical-palmers/ ). Those maps, which cover the contiguous United
States, are shown in Figure 5 through 8. In addition, drought monitoring data specifically
for Texas were obtained from the National Drought Mitigation Center website
(http://droughtmonitor.unl.edu/CurrentMap/StateDroughtMonitor.aspx?TX ). Those maps
are shown in Figures 9 through 12.

Figure 5. Palmer Drought Severity Index map for March 2016.
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Figure 6. Palmer Drought Severity Index map for June 2016.

Figure 7. Palmer Drought Severity Index map for September 2016.
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Figure 8. Palmer Drought Severity Index map for December 2016.

Figure 9. Drought conditions in Texas on March 29, 2016.
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Figure 10. Drought conditions in Texas on June 28, 2016.

Figure 11. Drought conditions in Texas on September 27, 2016.
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Figure 12. Drought conditions in Texas on December 27, 2016.
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Conservation Information to District Consumers,
Recharge Enhancement, Rainwater Harvesting,
and Brush Control Plan
E.1 Objective - The District will submit at least one article regarding water conservation
annually to at least one newspaper of general circulation in Tarrant County.
E.1 Performance Standard - The article regarding water conservation submitted for
publication will be included in the Annual Report.
E.2 Objective - The District will provide information relating to recharge enhancement
at least once each year.
E.2 Performance Standard - The Annual Report will include a copy of the information
provided by the District related to recharge enhancement.
E.3 Objective - The District will provide information on rainwater harvesting by offering
new information about rainwater harvesting.
E.3 Performance Standard - The Annual Report will provide a copy of the information
on rainwater harvesting that was posted by the District.
E.4 The District will annually evaluate the State Brush Control Plan to determine the
necessity of projects within the District and whether projects within the District would
increase the groundwater resources of the District.
E.4 Performance Standard - The Annual Report will include a copy of the most recent
brush control information pertaining to the District and the District’s conclusions
regarding the necessity of projects and whether certain projects would increase the
District’s groundwater resources.
The District has provided conservation information to District consumers by direct
mailings and email notices to local drillers and non-exempt well owners. Texas Water
Development Board (TWDB) conservation brochures will continue to be offered to the
general public. Education materials will be provided to Tarrant County schools for Middle
School curriculum by the District.
Dr. Bob Patterson, NTGCD GM was a speaker for
the August 18, 2016 Texas Well Owner Network
(TWON) educational training for households
depending on groundwater wells for their water
needs. The presentation was in Crowley, Texas.

District staff is anxious to place the final
portions of our database onto the website
(ntgcd.com) which was re-designed and put on
online in 2016. Great strides have been
accomplished in communication with Tarrant County’s residents and the Phase 2
completion of the database will be a tremendous improvement in that respect. It will allow
additional functions that will be accessible on any consumer electronic device.
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Groundwater Monitoring Program
F.1 Objective – To develop and conduct ongoing water level measurements within the
District to better understand aquifer/layer levels.
F.1 Performance Standard – The District’s Groundwater Monitoring Program will be
summarized and included in the Annual Report.
F.2 Objective – Once the Groundwater Monitoring Program is established, annually, the
District will measure the water levels in at least five monitoring wells within the District.
At least four of the monitoring wells will be located within the Trinity Aquifer and one
will be monitoring the Woodbine Aquifer.
F.2 Performance Standard – The District's Annual Report will include the water level
measurement data from the monitoring wells and an assessment of water level trends
and the adequacy of the monitoring program as it related to achieving the DFC.
F.3 Objective – The District will estimate non-exempt pumping within the District for use
in evaluating compliance with Desired Future Conditions.
F.3 Performance Standard – The District's Annual Report will include an estimate of
groundwater use in the District by non-exempt wells
The District has invested significantly in the advancement of the state of knowledge of
aquifer science in Tarrant County. The District funded the development of an updated
northern Trinity and Woodbine aquifers Groundwater Availability Model (GAM) for the
purposes of planning and groundwater management in Groundwater Management Area 8
(GMA 8). The GAM development effort is unique in Texas in that the entire effort was
organized and funded by four GCDs in GMA 8. Because of the District’s desire to make
improvements and updates to the 2004 GAM, and to enhance understanding of the
northern Trinity and Woodbine aquifers, the District joined three other GCDs within GMA 8
and entered into an inter-local agreement in 2012 to support and fund a new and updated
GAM for the northern Trinity and Woodbine aquifers in GMA 8. The partner districts were
the North Texas, Prairielands, and Upper Trinity GCDs.
The updated GAM for the northern Trinity and Woodbine aquifers (Kelley and others,
2014) offers improvements to the 2004 GAM, including incorporation of newly collected
data and results from recent studies in the region and implementation of the model at a
scale that provides a bridge between the scale needed by individual GCDs and that needed
by regional joint planning. The research that went into developing the new GAM provides
significant advancement in the hydrogeological framework and understanding of these
aquifers. The updated GAM and the information collected and interpreted to support the
study provides the District with the best available science to inform final rule making,
groundwater management within District boundaries, and joint planning.
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Groundwater Resources in Tarrant County
Groundwater resources in Tarrant County include the Cretaceous-age northern Trinity and
Woodbine aquifers (Figure 13). Sediments in the Washita and Fredericksburg groups and
the Paleozoic-age sediments are general confining units but do produce water locally. A
generalized stratigraphic section representative of the hydrogeology of the District is
provided in Table 3. The northern Trinity and Woodbine aquifers are recognized by the
TWDB as major and minor aquifers in Texas, respectively. The TWDB defines a major
aquifer as one that supplies large quantities of water over large areas of the state and a
minor aquifer as one that supplies relatively small quantities of water over large areas of
the state or supplies large quantities of water over small areas of the state (George and
others, 2011).

Figure 13. Outcrop and subcrop of the northern Trinity and
Woodbine aquifers in the District.
25 | N T G C D A n n u a l R e p o r t

Table 3. General stratigraphy and hydrogeology of the District (after Kelley and others,
2014).
System
Quaternary

Cretaceous

Paleozoic

Hydrogeologic
Characteristic
Water-Bearing
Confining Unit

Woodbine Aquifer

Group

Formation

Eagle Ford
Woodbine

Confining Unit (locally
productive)

Washita

Confining Unit (locally
productive)

Fredericksburg

Trinity Aquifer

Trinity

Confining Unit (locally
productive)

undifferentiated

alluvial deposits
undifferentiated
Lewisville
Dexter
Grayson
Mainstreet
PawPaw
Weno
Denton
Fort Worth
Duck Creek
Kiamichi
Edwards
Comanche Peak
Walnut
Paluxy
Glen Rose
Hensell
Twin
Pearsall
Mountains
Hosston

Major Aquifer –Trinity Aquifer
The northern Trinity Aquifer is composed of several individual aquifers contained within
the Trinity Group. In the District, the northern Trinity Aquifer consists of the aquifers of
the Paluxy and Twin Mountains formations separated by the predominantly confining Glen
Rose Formation (Figure 14). South of the District, the upper and lower sands of the Twin
Mountains Formation are locally referred to as the Hensell and Hosston aquifers and the
middle portion of the aquifer, which contains more shale relative to the upper and lower
sands, is locally referred to as the Pearsall Formation. The Fredericksburg and Washita
groups are considered confining units, although they can be locally productive, and overlie
the downdip portion of the northern Trinity Aquifer in the central portion of the District
(see Figures 14 and 15). The northern Trinity Aquifer is underlain by Paleozoic-age
sediments, which can be locally productive.
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yellow = greater than 50 percent sandstone,
blue = greater than 50 percent limestone,
brown = greater than 50 percent shale

Figure 14. Digital cross section showing the stratigraphy in the District from ground surface
to the base of the northern Trinity Aquifer.
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Figure 15. Surface expression of groundwater resources in the District.

The Paluxy Aquifer consists of sand, silt, and clay, with fine-grained sand dominating. The
Twin Mountains Aquifer consists predominately of medium- to coarse-grained sand, silty
clay, and conglomerates. The following description of the aquifers is taken from Kelley and
others (2014). The sandstones in both aquifers are well developed in the District,
comprising greater than 60 percent of the aquifers everywhere except in the northwest
corner of the District. Sandstones in the Paluxy Aquifer are located at surface to depths of
1,000 feet and in the Twin Mountains Aquifer at depths of 500 to 2,000 feet. The depth to
sandstone increases from west to east across the District following the structure dip of the
Trinity Group. Major, east-oriented, fluvial channel axes in the Paluxy and Twin Mountains
aquifers are expressed as thick-bedded sandstones (see Figure 12). The sandstones of the
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Paluxy Aquifer and the lowermost sands of the Twin Mountains Formation (Hosston
Aquifer equivalent) form the most hydraulically conductive and transmissive units in the
District. The limestones of the Glen Rose Formation in the northern Trinity Aquifer are
well developed confining layers throughout the District. However, the formation does yield
small quantities of water in localized areas.
Groundwater samples from wells in the District indicate that the water quality in the
northern Trinity Aquifer is fresh with total dissolved solids concentrations typically less
than 1,000 milligrams per liter. The composition of the groundwater throughout the
vertical extent of the aquifer is predominately sodium-bicarbonate in the District.
Groundwater quality in the Woodbine Aquifer in the District is highly variable, with
measured total dissolved solids concentrations exceeding 1,500 milligrams per liter.

Groundwater use in the District is dominated by the municipal Water User Group (WUG).
According to the TWDB Water Use Survey Data, municipal groundwater use comprised
approximately 87 percent of pumping on average from 2000 to 2012. Figure 16 shows the
most current Water Use Survey data for the northern Trinity Aquifer from 1980 to 2015.
Figure 17 shows the most current Water Use Survey data for the Woodbine Aquifer from
1980 to 2015. The Woodbine Aquifer has increased as a municipal supply since 2011.

The TWDB Water Use Survey data does not include an estimate of rural domestic pumping.
Estimates for rural domestic are based upon the Updated northern Trinity and Woodbine
aquifers GAM (Kelley and others, 2014). The estimated rural domestic pumping is 198 acre
feet per year for the northern Trinity Aquifer and 818 acre feet per year in the Woodbine
Aquifer in 2013. Figure 18 shows the TWDB Water Use Survey data for uses designated at
from an “Other Aquifer.” Since this information is submitted by water users, these “Other
Aquifer” uses may include use out of the Trinity or Woodbine Aquifers.
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Figure 16. Texas Water Development Board Water Use Survey Data for the northern Trinity Aquifer in
Tarrant County

Figure 17. Texas Water Development Board Water Use Survey Data for the Woodbine Aquifer in Tarrant
County
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Figure 18. Texas Water Development Board Water Use Survey Data for Other Aquifers in Tarrant County
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Groundwater Monitoring
Water levels have been monitored in the District by the TWDB, municipalities, and other
entities for many decades. The measurement of water levels is fundamental to the
characterization of aquifer conditions. Water levels expressed as an elevation (termed
hydraulic head) provide a direct measurement of the potential energy in an aquifer at the
well and screen location. Groundwater flows from high water-level elevation to low waterlevel elevation. As water levels decline, available drawdown also declines, which reduces
well productivity and increases production energy costs.

Kelley and others (2014) provide a comprehensive review of water-level data for both the
northern Trinity and Woodbine aquifers both regionally and specifically in the District.
Most water-level measurements available in the District have been measured post-1940.
This time frame around 1940 approximately coincides with the steep increase in pumping
in the northern Trinity Aquifer in the District. Water-level decline in response to
development in the northern Trinity Aquifer is well documented in the District by many
authors and most recently by Kelley and others (2014). Historical declines in water levels
in the Woodbine Aquifer are estimated to be locally as high as 200 feet in the confined
portions of the aquifer in the eastern portion of the District and significantly less in outcrop
areas. Historical declines in the Paluxy Aquifer are estimated to be less than 100 feet in the
outcrop in the northwestern portion of the District to approximately 600 feet in the far
eastern portions of the District where the aquifer is confined. Estimated historical declines
in the Hosston Aquifer range between 500 and 600 feet in the western portion of the
District to approximately 1,100 feet in the far eastern portions of the District.
Kelley and others (2014) calculated average decline or rebound rates of water levels based
upon historical water level monitoring data in the District. For the Paluxy Aquifer, the
average decline was 5.5 feet per year. For the Glen Rose Formation, the average rate of
decline was approximately 14 feet per year. For the Hosston Aquifer, the average rate of
decline was approximately 16 feet per year. Generally speaking, declines in water levels in
all aquifers are less in the outcrop portions of the aquifer and as a result tend to be greatest
at depth (to the East) within any given
aquifer.
Water levels have been monitored in
the District by the TWDB,
municipalities, and other entities for
many decades. The measurement of
water levels is fundamental to the
characterization of aquifer conditions.
The following hydrographs depicted
in Figures 19 through 31 plot water
levels in wells historically measured
by the TWBD within the District:
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Figure 19. Well #3221505 is a Paluxy well with a total depth of 348 ft. The well has an initial
measurement dating back to 1967; however, the well was not regularly monitored until 1993.
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Figure 20. Well #3222612 is a Twin Mountains well with a total depth of 1352 ft.
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Figure 21. Well #3221504 is a Twin Mountains well with a total depth of 830 ft. The well has an
initial measurement dating back to 1967; however, the well was not regularly monitored until
1993.
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Figure 22. Well #3231301 is a Woodbine well with a total depth of 171 ft.
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Figure 23. Well #3207607 is a Paluxy well with a total depth of 802 ft.
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Figure 24. Well #3206607 is a Paluxy well with a total depth of 625 ft. The well has an initial
measurement dating back to 1978; however, the well was not regularly monitored until 1993.
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Figure 25. Well #3213601 is a Twin Mountains well with a total depth of 967 ft.
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Figure 26. Well #3205302 is a Paluxy well with a total depth of 419 ft.
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Figure 27. Well #3207602 is a Twin Mountains well with a total depth of 1610 ft. The well only
has two water level measurements to-date.
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Figure 28. Well #3207914 is a Paluxy well with a total depth of 825 ft. The well has an initial
measurement on 2010.
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Figure 29. Well #3228301 is a Paluxy well with a total depth of 210 ft. The well has an initial
measurement dating back to 1973; however, the well was not regularly monitored until 1993.
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Figure 30. Well #3230106 is a Twin Mountains well with a total depth of 1220 ft. The well has an
initial measurement dating back to 1971; however, the well was not regularly monitored until
1994.
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Figure 31. Well #3230110 is a Paluxy well with a total depth of 550 ft. The well has an initial
measurement dating in 1994.
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