


Table of Contents

TABLE OF CONTENTS 1ottt itttiietitiiteneretttteniessetreennesetrteansessetrrensessetrmnnmessesenmansssserrnensessesrannnsserens 1
BOARD OF DIRECTORS ... i ttteteetiiitteneretttieniessttraennessetrmeensessttrmensessesrennmessessnmansssstsnmansessesrannnossernns 4
R I ot PP PSP PP P PPPTTRPPPPRTTRPPP 4
I INTRODUCTION L.eiiiieriiitniiieesetteiiiiersetetiinessetnntinssseremmanessennsmsnssssrretsmsessennmrsnessennsmmnssssenernsnsns 5
[I.  GENERAL MANAGER’S REPORT ...ttt e et e et e e e e e e e e e e e btaaaaas s baeasaaaaeaaaaas 6
. MANAGEMENT GOALS. ...t ee e e e et e e e e teabbe e e et estbaa e e e s taabaesaesensen 7
Goal 1: Providing the Most Efficient Use of Water........cccccvviiiiiiiiiiiiiissssssssssssssssssssssssssssssssssnses 7
Y Y e{=T 00 1= o @] o Y=ot f V=Tt e AP UUURR 7
Performance STANArd 1.1 ....cocii ettt ettt ettt e s a b e st e e s bt e sate e be e e bt e sabeesa b e e sbeeebee s beesabe e bteenaaeeateenn 7
Table 1: Exempt and Non-Exempt Wells Registered with the District..........cccceevcieiiniiiiicceee e 7

Y T aEe ot oo 1T Yl @ o] [Tt {17 I 0P 7
Performance STANArd 1.2 ....couii ittt ettt ettt sa b e st e e s beesate e be e e bt e sabeessbeesbeeebeesabeesabeebteenaaeeareenn 8
Table 2: Well InSpections DUINNG 2009........uuiiiiieeeeiieeeeieee e seeeesttteesstesesaaeeestaeesssseeesnseeaesstesessssesesssseessnssseennes 8
ManagemeNnt ODJECTIVE 1.3(@) c.uiiiiiiiee ettt eet e ettt e e et e e e etae e e taeeeeeabeseeaabeeeebaeaeansbeeeassaeeeasteseasreaeeseeas 8
Performance STandard 1.3(2)(1) ..eeccceeeeiiie e eetee e e ettt e ettt e e e et e e eete e e e e bt e e e e tbaeeeeabee e etbeeeebbee e aaaeeeateaeeantaeeenaeas 9
Table 3: Wells Measured for the District's Monitoring Program. ..........ccooeiiiiiiie ettt eeireree e e 9
Figure 1: Map of the Continuous Monitoring LOCAtioNS. ........cciiiiiiiiiiiee e ittt e e bae e e e e e eannaes 9
Figure 2: Chart of the District's Two Continuous Monitoring Wells Data. .........ccccueeeviieeeciieeccieee e 10
Performance Standard 1.3(2)(2) .eecccoeeierereeiieeeeeieeesteeeesseteeseeteeeestteeeetaeeessaeeesatteeeantaeeeanraeeatreeeannteeearaeeeareeenann 10
Table 4: Number of Wells Tested for Water Quality by the TWDB........c.coiiiiiiiiiiieieeieeieeiee e 10
Table 5: Water Quality Data Collected by TWDB. ......coviiiiiiiiiieiee ittt ettt e sae e s e s s 11
Figure 3: Map of Water QUAlILY SIEES. .....eiiiiiiieciei ettt sttt e sbe e st e s e sateenaeeeees 12
ManagemeNnt OBJECTIVE 1.3(1) . .uuii ettt e ettt e e ettt e e e bee e e ettt e e eeabeeeeeasaeeebseeeeasseeesssaeasanreeannes 12
Performance STaNdard 1.3(D) .....oio ittt e et e e et e e e et e e e eettbe e e etaaaeetbeeeetaeeeetaeeeaareaaeanns 12
ManNageMENT OBJECHIVE 1.4 ...ooii ettt e et e e e e e e et e e e e e e s e e tateeeeeeeeasbaaseaaeeesasbaaaeaeseesassaaeeasseansrens 12
Performance SEANArd 1.4 . ... ittt e sttt e e st e e s ae e e ab e e e e aate e e s bbae e e btee s e nteeeaabaeeeaabeeenaee 12
Table 6: Percentage of Registered Non-Exempt Wells Meeting Reporting Requirements of Water Use. ........ 13
ManagemMENt OBJECTIVE 1.5 ..coeiiiiciie ettt e e et e e e s e e e e ta e e s sasaeeasteeeestaeesseaeeansseeeassseeesssaeesnnseeenne 13
Performance Standard 1.5(8)......uiiucuieeiiiieeeiieeecee e see e et e e e e e e e et e et e e et e e e ataeeenaae e e treeeataeeearaeeenrreeenane 13
Table 7: Percentage of Registered Non-Exempt Wells Inspected Annually........ccccocvieeevieiicciee e, 13
Performance Standard 1.5() ....uiii i iiie et e e e e e st e e et ta e e e naaeeeanteeearaeeearaeeennreeenane 14
Table 8: Non-Exempt Production by County (All Production is in Acre-Feet).......cccocvuereeeieeeeiieeecieeeeeeeeeen. 14
Table 9: Non-Exempt Production by Aquifer (All Production is in Acre-Feet). .......cccocvveeeecieeeciiieeeeieeeeeeeee e 14
Table 10: Non-Exempt Production by Use (All Production is in Acre-Feet). ......ccocveeeiiiieeiiiieeiiee e 14
Figure 4: Average Production Compared to 2020 MAG by COUNLY. ...eeiiiiiiiiiiiiei e e e e 15
Figure 5: Average Production Compared to 2020 MAG by AQUIer. .....ccuieeeiiei i 15

Y T g ot o o 1T A @ o [Tt 417 I SRRt 15

North Texas GCD 2019 Annual Report l|Page



PerformanCe STANAAIA 1.6.......uuuuuuiiiiiiiiiiiiiiiiieee e e e ee e e et e e ettt ettt ettt tetaestesaeaesesesssssasssssssssssssresssssarsrassssssrarnrrenrens 16

ManNABEMENT OBJECHIVE 1.7 ..oeeiiieee ettt e e ettt e e e e e e et e e e e e e s eetateeeeeeeeasbaaseaaeeesasbaeseaeseesassaeseaaeeannrens 16
PerformMance SEANArd 1.7 . ..o ittt et e sttt e e st e e s abae e s bt e e e s nabe e e s bbae e s baee s e nreeenabaeeeaabeeennee 16
Table 11: Estimated Annual Groundwater Production from Exempt Wells. .......ccccoeviiiieciiiiccieeee e 16
Goal 2: Controlling and Preventing Waste of GroUNdWALter .........ccciiiiiiiiiiiiiiiiiiiiinnssssesssesssssssessssssssssssssssssssans 17
Y T g ot o o 1T A @ o] [Tt {17 I 2 SRt 17
Performance STANArd 2.1 ....oui ettt st sttt et e e be e e be e be e st e e be e e nbaesabee s beenaeeeane 17
Figure 6: Excerpt of the Conservation Information on the District Website. .........cccovvieiiiiiciiiieeciieiiieeeee e 17
MaNABEMENT OBJECHIVE 2.2 ..ooeieeeee ettt e e e e e e et e e e e e e s eetateeaeeeeeastaaseaaeeesasbaesaaeseesassasssasssansrens 17
Performance StANAArd 2.2 ...ttt sttt e et e e st e e e s btee e e btee s e nbeeenabaeeenbeeenaee 17
Table 12: Total Fees Paid and Groundwater Usage Based on the Fees Paid. .........cccovveeeeeeiciiiieeeccccciieeeee e 18
ManNagemMENT OBJECHIVE 2.3 ..ot e e et e e e e e e et e e e e e e s eetateeeeeeeeasbaaseaaeeesasbaaseaeseesastseseasseannrens 18
Performance STAaNAard 2.3 .. ..o ittt sttt bt e e ba e et e e be e st e s be e e nbaesabee s beenaeeenne 18
Table 13: SUMMArY Of VIOIatioNs. ....cociiiieie ettt e et e e st e e e e et e e e snsaeeesataeeesnssaeennsneessaneeean 18
Y T e Fe ot o o 1T A @ o [Tt 417 I 2 USSRt 19
Performance STANAArd 2.4 .........oo ettt et st e b e e be e et e e s e e st e s be e e nbaesabee s beenaeeeane 19
Goal 3: Controlling and Preventing SUBSIAENCE..........cccvviiiiiiiiiiiiiiii s s s s sssssssssssaans 19
Goal 4: Addressing Conjunctive Surface Water Management ISSUES.........ccuiviiiiiiiiniiiniiiinisinsnssiisssssssssssssssssssssnes 19
Management Objective 4.1
Performance Standard 4.1..........ccceeuveennee
February 25, 2019 Region C Water Planning Group MEELING .......ccuvviiiie ittt e et e e e seeiaee e e e e e 19
June 24, 2019 Region C Water Planning Group MEELING ......ccccueeiiiiieeeiiieeccteeerteees e e eeeee st e e e seteeeenreeesnaeas 19
December 16, 2019 Region C Water Planning Group MEetiNg.......ccccvevcuveeiriiiieiciieeeiee e ecee e see e ae e 20
Y T g ot o o 1T A @ o [Tt {1V I S0 SRt 20
Performance STANArd 4.2 .....o.uii ittt et st e e st e ettt e be e s be e s be e st e s be e e nbaesbee s beenaeeenne 20
MY 6, 2019 GIMA 8 IMIEEEING ..evvviiiiiieiieieeie ettt e ettt et e e e e e et e e e s e s et e se e e s e s e aas s aaasaaeabatasssatssaearesararaeenee 20
JUIY 6, 2019 GIMA 8 IMIEETINE «...vtviieeieeeiieee e e e e ettt e e e e e ettt e e e e e e e tb e e e e e e eesataeeeeeeeasaaeaeaeaeesabbaseaaeeeassbeseaaesansrrnaaeas 20
November 22, 2019 GIMIA 8 IMIEELING .......uuviiiiiee ettt ettt et e e e e e et r e e e e eesaateeeeeeeeenastaaseaaseessaseeeaeesanses 21
Goal 5: Addressing Natural RESOUICE ISSUES........cccivtiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieiiesiessisssisssssssssssssssssssssssssssssssssssssssnss 21
ManNagEMENT OBJECHIVE 5.1 ..oeiiiiiiiee ettt ee et e e e e e e et e e e e e e e eetabeeaeeeeeaabaaseaaeeesasbaaaeaeeeesassaaseasesannrens 21
Performance STANArd 5.1 .. ..ottt e sttt st ettt e be e et e e be et e ebe e e nbaesabee s beenaeeeane 21
Table 14: Reported INJECLION WEIIS. .......oi ittt et e e e e e et e e stae e e s baeeesntaeeesnsaeeesneeean 21
Figure 7: Map of Reported INJECTION WEIL. ......cccuiii ittt e et e e ee e e e rae e e s e e e e e e e e enaneean 22
Y T e ot o o 1T A @ o] [Tt £ 1Y TN T SRS 22
PerformMance StANArd 5.2 ...cou ittt et st e ettt e st te e e ab e e e s abe e e s bbae e s b tee e nteeenabaeeeaabeeennee 22
Goal 6: Addressing Drought CONdItioNns .........cciviiiiiiiiiiiiiiiiisesssessssssssssssssssssssssssssssssssssssssssssssssssns 22
ManNagEMENT OBJECHIVE 6.1 ...ccoeiiiiiiiie ettt e e ee et e e e e e e e et te e e e e e s eetareeaeeeeeaabaaseaaeaesasbaeasaeseesassaaseasssanansens 22
Performance StANArd 6.1 ....cccuuiiiiiiee ittt st e e st e e sttt e e s b te e e at e e e s eate e e sbbee e s btee s e nreeenabaeeeabeeennee 22

Goal 7: Addressing Conservation, Recharge Enhancement, Rainwater Harvesting, Precipitation Enhancement,

AN BrUSh CONIOL.....ccceeiieeeiiiiiieiieeeeeeeeeeeenreereeeeeereeeee e e e s s e s s sesssesssessesssssssssssssssssssssssssssssssssssssssssssssssssssnnes 23
Y T g ot o o 1T A @ o [Tt {17 I 25t SRRt 23
[T (oY aa = aTol I = [ aTe F= Yo N SRRt 23
Y ETa e ot o o 1T A @ o [Tt {1V I 20 U RSPSRNE 23

North Texas GCD 2019 Annual Report 2|Page



PerformanCe STANAAIA 7.2 ......uuuiiieiiiiiiieeeiiieereeee et ee e e e e et e ettt ettt ettt ettt teteeeeesesaesesesssssasssssssssssssssssssssrsrasesnrerannrrerrens 23

ManNageMENT OBJECHIVE 7.3 ..ottt e ettt e e e e e e et te e e e e e s eetateeaeeeeeassaaseaaseesasbaeseaeseesantaeseasesanssens 23
Performance SEANAArd 7.3 ... o et s e ettt e e e a e e e abe e e s bbae e e btee s nteeenabaeeenbeeenaee 23
Table 15: List of Schools Who Participated in the Major Rivers Program........ccccccceeevveeeeecveesceeeeesieeeevee e 23

Y T g ot o o 1T A @ o [Tt 41V I 2 RS USRNE 23
Performance STANArd 7.4 .....o..uo ittt et et e e st e st e ettt e be e e be e s be e s abe s be e e abaesabee s beenaeeeane 24

Y T e ot oo 1T A @ o] [Tt 41V I 2 TR SUSRNE 24
Performance StANAArd 7.5 ..o it st e ettt s e e et e e et e e s btee e e btee e e nteeeaabaeesabeeennee 24
Goal 8: Achieving Desired Future Conditions of Groundwater RESOUICeS .........cccvviiiiiiiiiiiiiiniininssssssssssnsssnnsssssnnes 24
ManNageMENT OBJECHIVE 8.1 ...coiiiiiie ettt e ee et e e e e e et e e e e e e s eeaateeaeeeeeaasbaseaaeeesasbaeseaeseasantanseasssennrens 24
Performance SEaNAard 8.1(8)......uicccuiee e et et et e e ettt e e ettt e e ettt e e e ett e e e e aaee e eabeeeeataeeeatbaaeeatbeaeebaeeeataeaeaareeaaann 25
Figure 8: The DiStriCt's DFC TOOL. ..ueeiiiiiiiiiiiiei e e ecciteee ettt e e e e ettt e e e e e e ettt e e e e e e eeaaaaeeeaaesansasseeseeesanssaneeaesennnsees 26
Table 16: DFC Summary Based 0N SIOPE ANAIYSIS. ......eeiiciiieiiieeeciie et stee e e e st e s e e s sere e e e eaeae e snaeeesnaeeas 27
Table 17: DFC Summary Based on Spatial ANalysis. ......cccciuiiieciieiiiiie e cee e sre e e et e e e eer e e snnaeas 27
Table 18: Slope and Spatial Analysis COMPATiSON .......uiiiiiiieieiee e cceee et ree e e e e sre e e s e e e e eeaeeeensaeeesaneeas 28
Performance Standard 8.1() .....uieiciiee e et e e e e e e e e e st e e e ata e e e eaaae e e treeeataeeeeraeeennreeanann 28
APPENDIX A: TWDB WELL WATER QUALITY REPORT ...ttt 29
APPENDIX B: 2019 PALMER DROUGHT INDEX MAPS ...ttt 39
APPENDIX C: PUBLICATION AFFIDAVITS .ottt ettt ee s e ettt se e s s ettt sesasaatsesasaatinaeaans 45

North Texas GCD 2019 Annual Report 3|Page



Collin County

Allen Knight
Vice President
Other Groundwater Producers

Joseph Helmberger, P.E.
County Representative

Ryan Henderson
Largest Municipal
Groundwater Producer

Drew Satterwhite, P.E.
Paul M. Sigle, EIT
Wayne Parkman
Allen Burks

Theda Anderson

Debi Atkins

Tasha Hamilton
Nichole Sims

Carolyn Bennett
Velma Starks

North Texas GCD

Other Groundwater Producers

Board of Directors

Cooke County Denton County

Thomas L. Smith, P.E.
President
County Representative

Ron Sellman
Secretary/Treasurer
Largest Municipal
Groundwater Producer

David Flusche, P.E.
County Representative

Lee K. Allison, P.E.
Other Groundwater Producers

Vacant
Largest Municipal
Groundwater Producer

Ronny P. Young

Staff

General Manager

Groundwater Technical Lead

Field Technician

Field Technician

Registration Coordinator

Finance Officer

Accountant

Accountant

Administrative Manager/Project Coordinator
Administrative Assistant

2019 Annual Report 4|Page



I. Introduction

In 1997 Senate Bill 1, enacted by the Texas Legislature, confirmed a state policy that “groundwater
conservation districts... are the state’s preferred method of groundwater management through
rules developed, adopted and promulgated by a district...” Subsequently, the Texas Commission
on Environmental Quality issued a report in 2007 advising that one or more groundwater
conservation districts would need to be created in the 13-county area of North Central Texas,
including the Counties of Collin, Cooke, and Denton. North Texas Groundwater Conservation
District (“District”) was created by Senate Bill 2497, May 27, 2009. Creation of the District was
confirmed by Commissioners Court of Collin County August 10, 2009, Commissioners Court of
Cooke County August 10, 2009, and Commissioners Court of Denton County August 11, 2009.

Temporary Rules were adopted by the Board of Directors October 19, 2010. Permanent Rules were
adopted by the Board of Directors December 11, 2018. As required by Chapter 36 of the Texas
Water Code, the District provides for conserving, preserving, protecting, recharging, and
preventing the waste of groundwater. The adopted Rules provide protection to existing wells,
prevent waste, promote conservation, provide a framework to allow availability and accessibility
of groundwater for future generations, protect quality of ground water in recharge zone of aquifer,
and insure residents of Collin, Cooke and Denton Counties maintain local control over their
groundwater. The Rules also ensure the District operates in a fair and equitable manner for all
residents of the District.

The District adopted its initial Management Plan April 19, 2012. As required, the District’s
Management Plan was updated and readopted March 14, 2017. The Texas Water Development
Board approved the updated Plan May 12, 2017. One requirement of the Management Plan is for
an Annual Report to be provided to the Board of Directors. This report is presented to the Board
of Directors of the North Texas Groundwater Conservation District pursuant to this requirement.

The District is committed to managing and protecting the groundwater resources within its
jurisdiction and to working with others to ensure a sustainable, adequate, high quality and cost-
effective supply of water, now and in the future. The District will strive to develop, promote, and
implement water conservation, augmentation, and management strategies to protect water
resources for the benefit of the citizens, economy, and environment of the District. The
preservation of this most valuable resource can be managed in a prudent and cost-effective manner
through conservation, education, and management. The District will endeavor to consider and
respect individual property owner rights when acting on related matters.
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II.

General Manager’s Report

This annual report has been prepared by District staff for presentation to the Board to keep them
informed of the status of goals adopted by the Plan. Wells drilled after April 1,2011 and all existing
non-exempt wells are required to be registered with the District. Monthly briefings are presented
in the General Manager’s Report at District Board meetings.

During 2019, the North Texas GCD Board of Directors and staff accomplished the following tasks:

Continued to work with consultants on updating the District’s geodatabase including
development of a Water Well Management System
Implemented the new Permanent Rules
Compiled water use numbers through exporting meter reading data from the current
database
Improved the Hydrogeological Report Guidelines
Continued meter inspection program, including the meter sealing policy to assure meters
stay with the well for which it is assigned
Well inspection program sustained
Continued injection/disposal well monitoring program
Reached agreements with multiple public water systems to add to the current well
monitoring program
Continued public information program — the General Manager gave presentations on the
activities and purpose of the District
o February 18, 2019: Greater Texoma Ultility Authority Board of Directors Meeting
o May 9, 2019: Cooke County Commissioners Court
o June 25,2019: TIGA
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III. Management Goals

The District Management Plan provides that an Annual Report be prepared by the General
Manager and staff of the District, covering the activities of the District, including information
concerning the District’s performance in regard to achieving the District’s management goals and
objectives.

Goal 1: Providing the Most Efficient Use of Water

Management Objective 1.1

The District will require that all wells be registered in accordance with its current rules. All new
wells drilled after April 1, 2011 and all existing non-exempt wells are required to be registered
with the District in accordance with its current rules.

Performance Standard 1.1

Subsequent to adoption of the Plan, briefings are being provided by the General Manager to the
Board of Directors regarding well registration program at the monthly board meetings. In addition,
a handout was developed by District staff to be provided annually to local realtor associations
detailing the requirement of new property owners to register their existing wells within ninety (90)
days of transfer of ownership. The table below list the wells registered with the District in 2019
and the total number of wells registered with the District as of January 1, 2020.

Table 1: Exempt and Non-Exempt Wells Registered with the District.

2019 2019 2019

Use Exempt Non-Exempt Total Exempt Non-Exempt Total
Agriculture 2 - 2 35 22 57
Commercial/Small Business 2 1 3 40 11 51
Domestic 142 - 142 1,265 - 1,265
Golf Course Irrigation - - - 1 37 38
Industrial/Manufacturing - - 4 24 28
Irrigation 4 8 12 157 116 273
Livestock 8 - 8 129 1 130
Not Specified 6 - 6 63 8 71
Oil/Gas - - - 7 68 75
Other 4 1 5 44 10 54
Pond(s)/Surface Impoundment(s) 6 2 8 71 87 158
Public Water System - 11 11 28 313 341
Total 174 23 197 1,844 697 2,541

Aquifers in which the wells have been completed: Trinity and Woodbine Aquifers

Management Objective 1.2

It is the goal of the District that all non-exempt wells and exempt wells be registered. Beginning
in April 2011, the District launched an on-line registration program in order to register and collect
important information regarding all non-exempt wells drilled on or after April 1, 2011. The
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District’s Field Technicians manage a Field Inspections Program, with the objective of conducting
field inspections of at least five (5) wells per month. These inspections confirm that a well has
been registered, accuracy of well location, flow tested to ensure the well meets the maximum flow
rate requirements of the new well, and accuracy of certain other required well registration
information.

Performance Standard 1.2

Quarterly briefings are provided by the General Manager to the Board of Directors regarding the
number of well sites inspected each month to confirm well registration requirements have been
met. Requirement to inspect/audit well sites each month to confirm well registration requirements
has been met. This information is reported in Table 2.

Table 2: Well Inspections During 2019.
Collin  Cooke Denton
Month County County County Total

January 2 2 40 44
February 5 11 29 45
March 5 4 27 36
April 1 10 22 33
May 4 2 31 37
June 1 3 25 29
July 1 1 23 25
August 4 8 12 24
September 6 2 12 20
October 3 5 16 24
November 1 5 7 13
December 5 7 12 24
Total 38 60 256 354

This information is updated and presented monthly to the Board of Directors.

Management Objective 1.3(a)

A groundwater monitoring program was launched in 2013, to collect information on the quantity
and quality of groundwater resources throughout the District. For the first two years, beginning in
2013, District staff began to work with Texas Water Development Board (“TWDB”) staff to
monitor water levels in wells the TWDB staff currently monitors on an annual basis. After the
initial two-year period, District staff assumed the responsibility of monitoring these wells at least
annually. In addition, at least one additional well will be added in each county, for a total of three
wells to the program. District staff is working on agreements with well owners for additional
monitoring wells to add wells to the District’s groundwater monitoring program. Throughout 2018
and 2019, the District sent out letters to selected public water systems asking the public water
system to participate in the District’s monitoring program. Through this process, the District added
33 new wells to the District’s monitoring program.

For the purpose of water quality sampling, the samples collected for water quality taken by the
Texas Commission on Environmental Quality staff every five years will be used for monitoring
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purposes initially, and may be supplemented as determined by the Board in the future. All
information collected will be entered into the District’s geodatabase.

Performance Standard 1.3(a)(1)

Number of wells in Collin, Cooke and Denton Counties for which water levels were measured per
year:

Table 3: Wells Measured for the District's Monitoring Program.

Wells
Year Measured
2013 22
2014 31
2015 31
2016 31
2017 24
2018 4
2019 51

Note: The District Staff moved the timeframe for measuring wells from November to February in
2019/2020 as they felt that was the closest time of year to static conditions. The wells measured
for 2019 were actually measured in February of 2020.

In addition to the wells the District measures on an annual basis, the District acquired two wells to
measure on a continuous basis. These two wells are screened within the Trinity (Twin Mountains)
Aquifer. Figure 1 and 2 show the location and data collected from the continuous monitoring wells.

Figure 1: Map of the Continuous Monitoring Locations.
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Figure 2: Chart of the District's Two Continuous Monitoring Wells Data.
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Performance Standard 1.3(a)(2)

Number of wells in Collin, Cooke and Denton Counties for which water samples were collected
for testing of water quality: The Texas Commission on Environmental Quality provides a
Consumer Confidence Report that provides consumers with information about the quality of
drinking water. This data may be reviewed at www.tceq.texas.gov/drinkingwater/ccr/ for water
systems. TWDB sampled 17 wells for water quality throughout the District in 2019. Below is a
summary of the data collected by TWDB. Individual well reports are in Appendix A.

Table 4: Number of Wells Tested for Water Quality by the TWDB.

Trinity  Woodbine
County Aquifer  Aquifer Total

Collin 5 0 5
Cooke 5 0 5
Denton 6 1 7
Total 16 1 17
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Table 5: Water Quality Data Collected by TWDB.

Trinity Trinity Woodbine
Parameter Description Average Value Highest Value Value Unit
Temperature 28.64 46.70 20.90 C
Specific Conductance 1,058.75 1,752.00 1,068.00 MICR
pH 8.62 9.16 6.89 SU
Alkalinity, Total 355.06 508.00 364.00 mg/L
Alkalinity, Phenolphthalein 15.36 32.60 - mg/L
Alkalinity, Bicarbonate 324.50 484.00 364.00 mg/L
Alkalinity, Carbonate 30.70 65.10 - mg/L
Bicarbonate Ion 395.82 590.65 44421  mg/L
Carbonate Ion 18.43 39.12 - mg/L
Nitrite Plus Nitrate 0.02 0.02 0.02 mg/L
Phosphorus 0.09 0.69 0.09 mg/L
Hardness, Total 9.95 46.09 94.27 mg/L
Calcium 2.54 9.97 19.60 mg/L
Magnesium 0.85 4.85 10.80 mg/L
Sodium 242.44 470.00 265.00 mg/L
Sodium Adsorption Ration 43.02 71.26 11.93
Potassium 1.11 2.90 1.98 mg/L
Chloride 72.79 285.00 29.60 mg/L
Sulfate 83.68 390.00 267.00 mg/L
Fluoride 0.73 2.10 2.00 mg/L
Silica 11.92 18.50 8.44 mg/L
Arsenic 1.03 1.46 1.00 ug/L
Barium 26.40 113.00 9.80 ug/L
Boron 491.13 1,350.00 1,710.00 ug/L
Chromium 2.00 2.95 3.83 ug/L
Iron 65.92 287.00 1,100.00 ug/L
Manganese 4.20 9.31 3,100.00 ug/L
Molybdenum 1.13 2.33 1.00 ug/L
Strontium 211.91 1,060.00 737.00  ug/L
Zinc 5.27 9.28 17.00 ug/L
Aluminum 6.57 13.60 21.50 ug/L
Lithium 29.80 126.00 44.90 ug/L
Selenium 5.00 5.00 5.00 ug/L
Total Dissolved Solids 629.29 1,266.48 823.57 mg/L
Nitrate Nitrogen 0.02 0.02 0.02 mg/L
Residual Sodium Carbonate 6.91 10.09 5.41
Bromide 0.39 1.59 0.11 mg/L
Mercury 0.20 0.20 0.20 ug/L
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Figure 3: Map of Water Quality Sites.

Management Objective 1.3(b)

In order to ensure the efficient use of groundwater, adequate data must be collected to facilitate
groundwater availability modeling activities necessary to understand current groundwater
resources and the projected availability of those resources in the future. Monitoring wells will be
established by the District for continuous time information on water levels in targeted locations on
a schedule as determined by the District’s Board of Directors, as funds become available.

Performance Standard 1.3(b)

Number of wells for which water level data is available will be accessible online after the current
geodatabase improvements project is complete.

Management Objective 1.4

A critical component of the District’s goal of ensuring the efficient use of groundwater is the
collection of accurate water use information. The District has established by permanent rule a
requirement that all non-exempt wells are to be equipped with meters to measure use of
groundwater. The well owner/operator is responsible for maintaining a meter log with at least
monthly records of water use. Cumulative water uses to be reported by well owner/operator on a
quarterly basis. All water use information is entered and maintained in the District’s geodatabase.
It is the objective of the District that 95 percent of all registered non-exempt wells will report water
use by the reporting deadlines established in the District’s rules.

Performance Standard 1.4

Percentage of registered non-exempt wells meeting reporting requirements of water use:
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Table 6: Percentage of Registered Non-Exempt Wells Meeting Reporting Requirements of Water

Use.
Percentage Meeting
Year Reporting Requirements
2012 85%
2013 89%
2014 95%
2015 96%
2016 92%
2017 82%
2018 93%
2019 93%

Management Objective 1.5

In order to ensure that registered non-exempt wells have been equipped with District-approved
meters and that water use is being accurately reported, a meter inspection program has been
implemented by District staff. The District Field Technicians facilitate a meter inspection program
to ensure that meters for all registered non-exempt wells will be inspected on at least a five-year
cycle by District personnel. These inspections at a minimum verify proper installation and
operational status of meters and record the meter reading at the time of inspection. This meter
reading is compared to the most recent water use report for the inspected well. Any potential
violation of District Rules regarding meter installation and reporting requirements will be reported
to the Board of Directors at their next practicable meeting for consideration of possible
enforcement actions. Information containing annual water use, by registered well, by county, and
by aquifer, will be included in the Annual Report presented by the General Manager. The report
will include a comparison of reported water use versus the estimate of modeled available
groundwater (the sum of exempt and permitted groundwater) established as a result of the Desired
Future Conditions for aquifers in the District.

Performance Standard 1.5(a)

Percentage of registered non-exempt wells inspected by District personnel annually to verify
meters meet District requirements:

Table 7: Percentage of Registered Non-Exempt Wells Inspected Annually.
Percentage of
Year Well Inspected

2012 74%
2013 6%
2014 21%
2015 24%
2016 13%
2017 37%
2018 51%
2019 16%
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Performance Standard 1.5(b)

The District staff recently compiled the annual water use from exported meter readings from the
current District’s database. This data was compiled by county, by aquifer, and by use. The average
water use was used to compare the production to the Modeled Available Groundwater. Table 8§, 9,
and 10 is the non-exempt production for the District from 2012 to 2019. Figured 4 and 5 is the
comparison of the non-exempt and exempt production to the Modeled Available Groundwater.

Table 8: Non-Exempt Production by County (All Production is in Acre-Feet).
Collin Cooke  Denton

Year County  County  County Total
2012 5,274 6,476 15,295 27,045
2013 4,748 5,224 13,538 23,511
2014 4,353 4,884 14,051 23,288
2015 5,238 4,361 13,610 23,209
2016 4,758 4,312 11,605 20,675
2017 4,739 4,383 13,215 22,338
2018 5,322 4,253 14,579 24,155
2019 5,723 4,046 13,631 23,399

Average 5,019 4,743 13,691 23,452

Table 9: Non-Exempt Production by Aquifer (All Production is in Acre-Feet).
River Trinity  Trinity  Trinity (Twin  Washita

Year Alluvial  (Antlers) (Paluxy)  Mountains) Group  Woodbine

2012 0 16,865 1,838 4,250 0 4,092

2013 0 14,982 1,741 3,302 24 3,461

2014 0 14,684 1,652 3,145 17 3,789

2015 0 13,764 1,848 3,726 13 3,857

2016 0 12,664 1,474 2,970 16 3,551

2017 33 13,045 1,645 3,274 8 4,333

2018 52 14,132 1,668 4,072 4 4,227

2019 60 12,936 1,997 3,639 0 4,768

Average 12 14,305 1,695 3,534 12 3,901

Table 10: Non-Exempt Production by Use (All Production is in Acre-Feet).

Use 2012 2013 2014 2015 2016 2017 2018 2019  Average
Public Water System 17,401 15,640 15,552 16,217 16,110 16,401 17,239 16,328 16,361
Golf Course Irrigation 3,081 2,819 2468 2,325 1,661 1,794 2,184 2,241 2,322
Oil/Gas 2,780 1,885 1,552 1,096 212 434 1,097 268 1,165
Agriculture 1,447 1,226 1,619 1,311 948 1,331 1,012 1,279 1,272
Irrigation 686 611 1,099 1,272 1,014 1,175 1,437 1,838 1,142
Pond/Surface Impoundment 821 732 566 522 459 779 721 1,067 708
Industrial/Manufacturing 116 135 192 219 184 228 251 229 194
Livestock 582 456 140 40 0 4 2 2 153
Commercial 122 2 92 198 37 89 111 92 93
Other 9 4 8 9 49 101 100 57 42

North Texas GCD 2019 Annual Report 14|Page



Figure 4: Average Production Compared to 2020 MAG by County.
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Figure 5: Average Production Compared to 2020 MAG by Aquifer.
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Management Objective 1.6

A critical component to accomplishing the District’s mission is to ensure that proper data is being
collected and that the data is being utilized to the fullest extent and efficiently. Shortly after the
District was created, the District hired a consultant to build an online geodatabase that would make
workflows, data entry and data utilization easier and more efficient for well owners, well drillers,
general public, District staff and Board of Directors. After several years of utilizing the
geodatabase the District had built, the District staff has identified areas in which the existing
system can be upgraded.
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Performance Standard 1.6

The District has hired a consultant to upgrade the District’s geodatabase. The consultant is in the
process of completing an upgraded database to make workflows, data entry and data utilization
easier and more efficient.

Management Objective 1.7

The District will develop methodology to quantify current and projected annual groundwater
production from exempt wells.

Performance Standard 1.7

The District will provide the Texas Water Development Board with its methodology and estimates
of current and projected annual groundwater production from exempt wells. The District will also
utilize the information in the future in developing and achieving desired future conditions and in
developing and implementing its production allocation and permitting system and rules. Table 11
outlines the District methodology for estimating annual groundwater production from exempt
wells.

Table 11: Estimated Annual Groundwater Production from Exempt Wells.

Sum Of Estimated
Active Capacity Production

Use Wells (GPM) (Ac-ft) Methodology

Agriculture 30 530.0 214 Average time pumping per day of 2 hours

Commercial 36 6307 18 Assumed average consumption is 150
gallons per day

Domestic Use | 1154  18.345.8 580 Assumed average consumption is 150
gallons per day

Industrial/

2 . 1 A ti i f2 h

Manufacturing 36.7 5 verage time pumping per day o ours

Irrigation 145 2,643.5 1,066 Average time pumping per day of 2 hours

Livestock 117 3,795.0 1,530 Average time pumping per day of 2 hours

Oil/Gas 6 390.0 157 Average time pumping per day of 2 hours

Other 33 513.6 207 Average time pumping per day of 2 hours

Pond/Surface . .

Impoundments 61 1,253.5 505 Average time pumping per day of 2 hours

Public Water . .

System 11 192.5 233 Average time pumping per day of 6 hours

Total L,595 28,333 4,528

Note: The District assumed the registered exempt wells only accounted for one third of the actual
number of exempt wells within the District.
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Goal 2: Controlling and Preventing Waste of Groundwater

Management Objective 2.1

The District will annually provide information to the public on eliminating and reducing wasteful
practices in the use of groundwater by publishing information on groundwater waste reduction on
the District’s website at least once a year.

Performance Standard 2.1

A link has been provided on the District website to Best Management Practices and helpful hints
to control and prevent waste of groundwater.

The following figure is an excerpt of information available on the District website:

Figure 6: Excerpt of the Conservation Information on the District Website.

Management Objective 2.2

The District will encourage the elimination and reduction of groundwater waste through a
collection of water-use fees for non-exemption production wells within the District.

Performance Standard 2.2

Table 12 list the total fees paid, and the calculated groundwater use based on the fees paid during
2015 through 2019.
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Table 12: Total Fees Paid and Groundwater Usage Based on the Fees Paid.
Total Groundwater

Year Total Fees Paid Used (gallons)
2015 $739,685 7,396,850,000
2016 $625,978 6,259,780,000
2017 $625,969 6,259,690,000
2018 $792,081 7,290,180,000
2019 $713,307 7,133,070,000
Average $3699,404 6,867,914,000

Management Objective 2.3

The District will identify well owners that are not in compliance with District well registration,

reporting, and fee payment requirements, and request they comply.

Performance Standard 2.3

Table 13 is a list of violations that occurred during 2019.

Table 13: Summary of Violations.

Violator Violation Enforcement Action
440 Ranch, Failure to submit water The Board conducted a Show Cause Hearing on
Gail Cooper production report within ~ February 12, 2019. The Board decided to

4381 S. Highway 377
Aubrey, TX 76277

THI Water Well
1620 Hwy 59N
Bowie, TX 76230

60 days of due date
($500), failure to submit
water use fee payments
within 60 days of due
date ($500), and failure to
timely meter a well when
required ($500)

Failure to register or
permit a well ($500), and
two second violation,
failure to register or
permit a well ($1000)

present an offer to the present current owner
and foreclosure bank with the opportunity to 1)
bring the well into compliance and operational
within 60 days, provided there is a pump down
hole, or 2) have the well capped. Also, the
Board authorized the General Counsel to move
forward with the standard lawsuit procedures to
then file a lien on the property for the $1,500
fine, attorney fees, additional fees for remaining
out of compliance, and 2 years usage fees if the
owner or foreclosure bank doesn’t bring the
well into compliance.

$500 fine for the first violation and $2000 fine
for the second violation

DWW Golf Failure to submit water $500 fine, submitting meter readings, and
Management Company | production report within ~ paying water use fees.

3005 N McDonald St. 60 days of due date

McKinney, TX 75071 ($500)

C. Miller Drilling Failure to register or $500 fine and registering the well according to
7355 E. State Hwy. 154 | permit a well ($500) the District Rules for non-exempt well within

Winnsboro, TX 75495
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30 days or modifying the well to meet the 17.36
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within 60 days.

18| Page



Management Objective 2.4

The District will investigate instance of potential waste of groundwater.

Performance Standard 2.4

District staff will report to the Board of Directors as needed regarding potential waste of
groundwater and include number of investigations in the Annual Report. The District did not
receive or investigate any potential waste of groundwater during 2019.

Goal 3: Controlling and Preventing Subsidence

Due to the geology of the Northern Trinity/Woodbine Aquifers in the District, problems resulting
from water level declines causing subsidence are not technically feasible and as such, a goal
addressing subsidence is not applicable. The District’s Hydrogeologist presented subsidence
information to the Board of Directors in 2019.

Goal 4: Addressing Conjunctive Surface Water Management Issues

Management Objective 4.1

Coordinating with surface water management agencies. Designated Board Member or General
Manager shall attend a minimum of 75 percent of meetings and events of Region C Water Planning
Group. Participation in the regional water planning process will ensure coordination with surface
water management agencies that are participating in the regional water planning process.

Performance Standard 4.1

Report on actions of Region C Water Planning Group shall be provided to the Board as appropriate.
General Manager to document meetings attended and significant actions of the planning group in
the Annual Report.

Region C Water Planning Group held 3 meetings in 2019, on February 25, June 24, and December
16. General Manager Drew Satterwhite attended all three meetings.

February 25, 2019 Region C Water Planning Group Meeting

The Group elected the slate of officers for 2019, approved the remaining scope for Task SA,
approved a request to TWDB for a notice-to-proceed, authorizing Trinity River Authority to
execute a contract amendment with TWDB, approved Task 8 subcommittee recommendations,
approved a letter to TWDB requesting specific hydrologic variances to the water availability
models, and approved submitting a written request to the TWDB to perform the socio-economic
impact analysis of not meeting identified water needs for inclusion in the 2021 Regional Water
Plan. The Group discussed the progress of Bois d’Arc Lake, large water management strategies,
recommendations from Region C, Uniform Standards Committee Report from TWDB, TWDB
comments on technical memorandum, Chapters one through three, and Task 5B.

June 24, 2019 Region C Water Planning Group Meeting
The Group authorized Trinity River Authority to amend the Region C contract with TWDB to
increase committed funds to the full contracted amount, recognized and appointed replacements
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for two members who resigned from their position, approved City of Springtown’s request for an
amendment to the 2016 Region C Water Plan, and authorized the chairman to convene a meeting
of the environmental entities and consultants to determine the list of emergency interconnects to
submit to the TWDB separate from the final plan. The Group discussed an update on hydrologic
variance request for water management strategies, received a presentation on conservation
strategies and water management strategies, and discussed Region C and D coordination.

December 16, 2019 Region C Water Planning Group Meeting

The Group elected officers for 2020, elected a new member to fill the vacancy for the member
representing agricultural interests, and appointed members to a prioritization subcommittee. The
Group received an update on Region C and D coordination, chapter 4 (water needs), chapter 5
(water management strategies), chapter 11 (implementation/comparison to 2016 Plan), and Region
C website.

Additional information about the Region C Water Planning Group and the 2021 Region C Water
Plan can be found at regioncwater.org.

Management Objective 4.2

Designated technical representative of the District will monitor and participate in all stakeholder
meetings that concern water resources relevant to the District.

Performance Standard 4.2

The General Manager of the District will monitor and participate in relevant stakeholder meetings
that concern water resources relevant to the District. A report on meetings attended will be included
in the Annual Report to the Board of Directors.

Groundwater Management Area 8 (GMA 8) held 3 meetings in 2019, on May 6, July 26, and
November 22. General Manager Drew Satterwhite and District Staff attended all three meetings.
GMA 8 representative Ronny Young was unable to attend the November 22, 2019 meeting, but
attended all others in 2019.

May 6, 2019 GMA 8 Meeting

The group recognized Eddy Daniel for his service to GMA 8, approved a contract and scope of
services with WSP for consulting service for DFC development, approved an interlocal agreement
for splitting the funding for WSP services, discussed potential model runs of the Groundwater
Availability Model of the Northern Trinity and Woodbine Aquifers (NTWGAM) for this planning
cycle, discussed the joint planning schedule, and received an update on pending legislation.

July 6, 2019 GMA 8 Meeting

The group received an update on the contract and scope of services with WSP for consulting
service for DFC development, discussed potential model runs of the NTWGAM for this planning
cycle, discussed the plan for consideration of the nine factors required for DFC joint planning,
discussed the plan for updated the explanatory report for the third round of DFC joint planning,
and received an update on pending legislation.
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November 22, 2019 GMA 8 Meeting

The group discussed the groundwater production inputs for a new model run of the NTWGAM,
impacts from three factors (environmental, subsidence, and hydrological conditions) as they relate
to the Desired Future Conditions, similar rules surveys, and an update form the TWDB.

Additional information about GMA 8 and the DFC joint planning process can be found at
gmag.org.

Goal 5: Addressing Natural Resource Issues

Management Objective 5.1

The District has engaged a firm to monitor all injection well applications within the District and
notify the General Manager of any potential impacts.

Performance Standard 5.1

General Manager will report to the Board of Directors on any information provided by the
consultant engaged to monitor injection well applications within the District to the Board of
Directors and document that information in the Annual Report to the Board of Directors.

Table 14: Reported Injection Wells.

ID Operator Protested Conclusion
49940 | Taylor & Smith Protested by the District on Permit granted on July 11,
December 21, 2019 due to 2019

concerns the proposed injection
interval were too close to usable
quality groundwater. The
District withdrew the protest on
June 11, 2019 after the applicant
agreed to reduce the maximum
injection pressure to adequately
address the District’s concerns.

49955 | Silver Creek Oil & No Application was withdrawn
Gas, LLC on March 5, 2019
50384 | Silver Creek Oil & No Permit granted on April 13,
Gas, LLC 2019
50743 | BLS Production Co.  No Permit granted on May 28,
Inc. 2019
50826 | Glenn J. Miller No Permit granted on July 11,
2019
50935 | Silver Creek Oil & No Permit granted on August
Gas, LLC 06,2019
51243 | HWH Production, No Permit granted on August
LLC 28,2019
51923 | Reed Production, Inc. No Permit granted on March
10, 2020
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Figure 7: Map of Reported Injection Well.

Management Objective 5.2

The District will monitor compliance by oil and gas companies of well registration, metering,
production reporting, and fee payment requirements of the District’s rules.

Performance Standard 5.2

As with other types of wells, instances of non-compliance by owners and operators of water wells
for oil and gas activities will be reported to the Board of Directors as appropriate and for
enforcement action. A summary of such enforcement activities will be included in the Annual
Report to the Board of Directors.

There were no enforcement activities during 2019 concerning noncompliance by owners and
operators of water wells for oil and gas activities.

Goal 6: Addressing Drought Conditions

Management Objective 6.1

The District will make available through the District’s website easily accessible drought
information with an emphasis on developing droughts and any current drought conditions.

Performance Standard 6.1

The District has made available through the District website easily accessible drought information
with an emphasis on developing droughts and on any current drought conditions. Monthly U.S.
Drought Monitor maps for Texas are available on the District website. Copies of each month’s
report for 2019 are in Appendix B of this report.
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Goal 7: Addressing Conservation, Recharge Enhancement, Rainwater
Harvesting, Precipitation Enhancement, and Brush Control

Texas Water Code §36.1071(a)(7) requires that a management plan include a goal that addressed
conservation, recharge enhancement, rainwater harvesting, precipitation enhancement, or brush
control, where appropriate and cost-effective. The District has determined that a goal addressing
recharge enhancement and precipitation enhancement would not be appropriate or cost effective,
and therefore is not applicable to the District.

Management Objective 7.1

Provide for and facilitate the conservation of groundwater resources within the District. The
District will include a link on the District’s website to the electronic library of water conservation
resources supported by the Water Conservation Advisory Council.

Performance Standard 7.1

Link to electronic library of water conservation resources supported by the Water Conservation
Advisory Council is available on the District’s website. Figure 6 include the best management
practice links located on the District’s website.

Management Objective 7.2

The District will submit at least one article regarding water conservation for publication each year
to at least one newspaper of general circulation in the District’s Counties.

Performance Standard 7.2

Appendix C contains the article published during 2019 regarding water conservation.

Management Objective 7.3

The District will provide educational curriculum regarding water conservation offered by the
Texas Water Development Board (Major Rivers) to at least one elementary school in each county
of the District.

Performance Standard 7.3

Major Rivers curriculum purchased from the Texas Water Development Board was not available
in 2018 as the Texas Water Development Board was not staffed to provide delivery of the
curriculum. Curriculum that was ordered in 2018 was delivered during 2019.

Table 15: List of Schools Who Participated in the Major Rivers Program.

Collin County Cooke County Denton County
Sue E Ratton Elementary  Callisburg Elementary Krum ISD
Joe K Bryant Elementary WE Chalmers Elementary

Management Objective 7.4

Rainwater harvesting is assuming a viable role either as a supplemental water supply or as the
primary water supply in both urban and rural areas of Texas. As a result, Texas has become
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internationally recognized for the widespread use and innovative technologies that have been
developed, primarily through efforts at the Texas Water Development Board. To ensure these
educational materials are readily available to citizens in the District, a link to rainwater harvesting
materials including system design specifications and water quality requirements will be maintained
on the District’s website.

Performance Standard 7.4

Figure 6 include the rainwater harvesting links located on the District’s website. The following
links are maintained on the District’s website:

Rainwater Harvesting Links

TWDB Rainwater Harvesting Information
Texas Water by Texas A&M

TWDB Manual on Rainwater Harvesting
Rainwater Harvesting with Rain Barrels

Management Objective 7.5

Educate public on importance of brush controls as it related to water table consumption.

Performance Standard 7.5

Figure 6 includes the brush control links located on the District’s website. The following links are
maintained on the District’s website:

Brush Control Links

State Water Supply Enhancement Plan (July 2014)
Texas State Soil and Water Conservation Board
Agrilife Extension Texas A&M System Brush Control Program

Goal 8: Achieving Desired Future Conditions of Groundwater Resources

The Desired Future Conditions of the aquifers of Groundwater Management Area 8 represent
average water levels in the various aquifers at the end of 50-years based on meeting current and
projected groundwater supply needs. The Board of Directors has adopted a strategic approach that
includes adoption of the management plan and rules necessary to achieve the Desired Future
Conditions. The management plan and companion rules have been designed as an integrated
program that will systematically collect and review water data on water quantity, water quality,
and water use, while at the same time, implementing public awareness and public education
activities that will result in a better formed constituency.

Management Objective 8.1

Statute requires GCDs to review, amend as necessary, and readopt management plans at least every
five years. The General Manager will annually present a summary report on the status of achieving
the adopted desired future conditions.
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Performance Standard 8.1(a)

The District’s hydrogeologist consultant developed a DFC Tool to evaluate the status of achieving
the adopted DFCs. Table 16, 17, and 18 summaries the results from the DFC Tool.

Two methods are used in the DFC tool to calculate what the current water level trends are within
the Trinity and Woodbine Aquifers using measured water level data. The trend analysis method
(slope analysis) calculates the current water level trend based on water level measurements for
every well within each of the aquifers. All the water level trends are then averaged (the slopes of
each of the lines) for each aquifer to produce a general water level trend for the entire aquifer. That
general trend is then compared to the DFC water level trend (as calculated by dividing the DFC
water level decline by the number of years in the MAG simulation). If the current trend is declining
at a faster rate than the DFC trend, the value would be negative. If the current trend is decreasing
at a slower rate than the DFC trend, than the value is positive. A positive value indicates that the
current trend may meet the DFC and a negative value means that the current trend in water level
decline may not meet the DFC. One of many potential weaknesses of this averaging approach is
that the average is not “spatially weighted” and because the wells are not evenly spaced (i.e., don’t
necessarily represent equal areas), there may be a bias in the average.

The second method incorporates water level measurements from wells in each aquifer to estimate
an average water level decline in each aquifer similar to the way that the average is calculated from
the groundwater availability model (GAM). Specifically, the goal is to estimate a water level
decline surface across the district by interpolating water level decline in each well onto a regularly
spaced grid. That gridded data is then averaged to estimate the average decline across the district.
Due to limits of water level measurement data available for previous periods, estimating the
starting point for water level decline trends is a challenge. This method first takes a 10-year average
of water levels at each well starting in the beginning of 2000 up to the beginning of 2010. The
average 10-year water level data at each well is then used as a data point to interpolate water level
in the aquifer throughout the entire district using a geostatistical method known as kriging. The
interpolation extends across the entire district because the Trinity Aquifer is present throughout
the entire district and the interpolation estimates a water level at each location on a regular grid
across the district. This produces an estimated water level surface for the entire district. That
estimated water level surface is then averaged over the area of the district by averaging all the
interpolated data points on the regular grid to produce a single average water level value. After
this initial 10-year average, a yearly average at each well is taken until the current year (i.e. from
2011 to 2012, from 2012 to 2013, etc.). These yearly average water levels at each well are
interpolated onto a regular grid, and the grid values are averaged to produce an average water level
value for each year across the county. These yearly district-wide averages are then subtracted from
the initial 10-year average district-wide water level to determine if water levels have increased or
decreased with time. A line is fitted through these average district-wide water level difference
points to determine water level trend. This trend can then be extrapolated through time to determine
when water levels might reach the adopted DFC within its respective Trinity aquifer if the trend
remained the same through time. The results of this analysis are reported in a similar fashion as
the first method. Currently there are not enough wells with enough water level measurements
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between 2000 and 2010 to produce an initial average water level for all aquifers. For an aquifer
where sufficient data is not available, this method takes the oldest available surface as the starting
average water level to make this comparison for that aquifer. For example, in 2014 if there are
enough wells containing water level measurements to do a proper surface, then that average water
level surface will be used going forward as the baseline comparison water level. For this analysis,
the criteria used to determine if enough wells were available was five wells in the Upper Trinity,
and six in the Middle and Lower Trinity.

Figure 8: The District's DFC Tool.
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Table 16: DFC Summary Based on Slope Analysis.

Adopted DFC Annual DFC Current Trend  Current
(ft. of Avg. (ft./yr. of Avg. (ft./yr. of Avg. Status
Aquifer County Drawdown) Drawdown) Drawdown) (ft./yr.)
Collin 570 -9.5 - -
Trinity Cooke 176 -2.93 -2.78 0.15
(Antlers) Denton 395 -6.58 -2.75 3.83
District 290 -4.83 -2.78 2.05
Trinity Collin 705 -11.75 -1.28 10.47
(Palixy) Denton 552 9.2 -7.4 1.80
District 671 -11.18 -6.38 4.80
.. .| Collin 526 -8.77 -14.25 (5.48)
primity (T »" Denton 716 1193 5.08 6.85
District 569 -9.48 -7.11 2.37
Collin 459 -7.65 -1.39 6.26
Woodbine Cooke 2 -0.03 0.12 0.15
Denton 22 -0.37 -0.43 (0.06)
District 278 -4.63 -0.72 3.91
Table 17: DFC Summary Based on Spatial Analysis.
Adopted DFC Annual DFC Current Trend  Current
(ft. of Avg. (ft./yr. of Avg. (ft./yr. of Avg. Status
Aquifer County Drawdown) Drawdown) Drawdown) (ft./yr.)
Collin 570 -9.5 -26.55 (17.05)
Trinity Cooke 176 -2.93 -10.04 (7.11)
(Antlers) Denton 395 -6.58 -14.14 (7.56)
District 290 -4.83 -11.52 (6.69)
Trinity Collin 705 -11.75 11.32 23.07
(Paliixy) Denton 552 9.2 5.31 14.51
District 671 -11.18 9.98 21.16
. .| Collin 526 -8.77 - -
primity (T 2" Denton 716 11.93 i :
District 569 -9.48 - -
Collin 459 -7.65 8.83 16.48
Woodbine Cooke 2 -0.03 11.61 11.64
Denton 22 -0.37 22.94 23.31
District 278 -4.63 13.11 17.74
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Table 18: Slope and Spatial Analysis Comparison
Slope Analysis  Spatial Analysis

Aquifer County  Current Status ~ Current Status
Collin - (17.05)
Trinity Cooke 0.15 (7.11)
(Antlers) Denton 3.83 (7.56)
District 2.05 (6.69)
. Collin 10.47 23.07
(T;Z;;?cjy ) Denton 1.80 14.51
District 4.80 21.16
Collin (5.48) -
Trinity (Twin Denton 6.85 -
Mountains) | p; trict 237 -
Collin 6.26 16.48
) Cooke 0.15 11.64
Woodbine s (0.06) 23.31
District 3.91 17.74

Performance Standard 8.1(b)

Beginning four years after adoption of the Plan, General Manager will work with Board of
Directors to conduct a focused review to determine if any elements of this Plan or the District
Rules need to be amended to achieve the adopted Desired Future Conditions, or if the Desired
Future Conditions need to be reviewed/revised to better reflect the needs of the District. Possible
results of the five-year review: (1) determination that current Plan and Rules are working
effectively to achieve Desired Future Conditions, (2) specific amendments need to be made to the
Plan and/or Rules to achieve the adopted Desired Future Conditions, (3) amendments are needed
to the adopted Desired Future Conditions to better meet the needs of the District, or (4) a
combination of (2) and (3). This determination to be made at a regularly scheduled meeting of the
Board of Directors no later than five years after adoption of the Plan.

The North Texas Groundwater Conservation District has participated with Upper Trinity
Groundwater Conservation District, Northern Trinity Groundwater Conservation District and
Prairielands Groundwater Conservation District in updating the Groundwater Availability Model
of the Northern Trinity/Woodbine Aquifers.
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Appendix A: TWDB Well Water Quality Report
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alkalinity not 00415 ALKALINITY, PHENOLPHTHALEIN (MGIL) 12 mg/L
obtained. 00410 ALKALINITY, TOTAL (MG/L AS CACO3) 446 mg/L
01106  ALUMINUM, DISSOLVED (UGIL AS AL) 8.98 ug/L
50938  ANION/CATION CHG BAL, PERCENT -7.46 PCT
01095  ANTIMONY, DISSOLVED (UG/L AS SB) < 1 uglL
01000  ARSENIC, DISSOLVED (UGIL AS AS) < 1 ugiL
01005  BARIUM, DISSOLVED (UGIL AS BA) 2.35 uglL
01010  BERYLLIUM, DISSOLVED (UGIL AS BE) < 1 uglL
00440  BICARBONATE ION, CALCULATED (MG/L AS HCO3) 514.986 mg/L
01020  BORON, DISSOLVED (UGIL AS B) 1280 ug/L
71870  BROMIDE, DISSOLVED, (MGIL AS BR) 0.0998 mg/L
01025  CADMIUM, DISSOLVED (UGIL AS CD) < 1 ugll
00915  CALCIUM, DISSOLVED (MG/L AS CA) 0.97 mg/lL
00445  CARBONATE ION, CALCULATED (MG/L AS CO3) 14.4 mg/L
00941  CHLORIDE, DISSOLVED (MGIL AS CL) 17 mglL
01030  CHROMIUM, DISSOLVED (UG/L AS CR) 1.06 ug/L
01035  COBALT, DISSOLVED (UGIL AS CO) < 1 uglL
01040  COPPER, DISSOLVED (UGIL AS CU) < 1 uglL
00950  FLUORIDE, DISSOLVED (MGIL AS F) 1.72 mglL
00900  HARDNESS, TOTAL, CALCULATED (MGIL AS CACO3) 2.468 mg/lL
01046  IRON, DISSOLVED (UGIL AS FE) < 50 ug/L
01049  LEAD, DISSOLVED (UG/L AS PB) < 1 ugll
01130 LITHIUM, DISSOLVED (UGIL AS LI) 229 ugll
00925  MAGNESIUM, DISSOLVED (MGIL AS MG) < 0.2 mgiL
01056  MANGANESE, DISSOLVED (UG/L AS MN) 9.31 uglL
71890  MERCURY, DISSOLVED (UG/L AS HG) < 0.2 ugll
01060  MOLYBDENUM, DISSOLVED (UGIL AS MO) 1.17 ugiL
71851  NITRATE NITROGEN, DISSOLVED, CALCULATED (MGIL AS NO3) < 0.02 mg/L
00631  NITRITE PLUS NITRATE, DISSOLVED (MG/L AS N) < 0.02 mgiL
00400  PH (STANDARD UNITS), FIELD 8.86 SU
00666  PHOSPHORUS, DISSOLVED (MGIL AS P) 0.213 mg/L
00935  POTASSIUM, DISSOLVED (MGI/L AS K) 0.927 mg/L
71860  RESIDUAL SODIUM CARBONATE, CALCULATED 8.872
01145  SELENIUM, DISSOLVED (UG/L AS SE) < 5 uglL
00955  SILICA, DISSOLVED (MGI/L AS SI02) 13.2 mgiL
01075  SILVER, DISSOLVED (UGIL AS AG) < 1 uglL
00931  SODIUM ADSORPTION RATIO, CALCULATED (SAR) 71.258
00932  SODIUM, CALCULATED, PERCENT 99.624 PCT
00930  SODIUM, DISSOLVED (MGIL AS NA) 295 mgilL
00094  SPECIFIC CONDUCTANCE, FIELD (UMHOS/CM AT 25C) 1286 MICR
01080  STRONTIUM, DISSOLVED (UGIL AS SR) 39.7 ugll
00946  SULFATE, DISSOLVED (MG/L AS SO4) 77.9 mgiL
00010  TEMPERATURE, WATER (CELSIUS) 348 C
01057  THALLIUM, DISSOLVED (UG/L AS TL) < 1 uglL
70301  TOTAL DISSOLVED SOLIDS , SUM OF CONSTITUENTS (MGIL) 674.375 mgiL
22703 URANIUM, NATURAL, DISSOLVED (UG/L AS U) < 1 uglL
01085  VANADIUM, DISSOLVED (UG/L AS V) < 1 ugll
01090 ZINC, DISSOLVED (UGIL AS ZN) < 5 ugil
1842302  33.3352778  Collin  218TWMT 2398  6/6/2019 Analysis 39086  ALKALINITY FIELD DISSOLVED AS CACO3 348 mg/L
-96.7611111 Unbalanced. 00425  ALKALINITY, BICARBONATE DISSOLVED (MGIL), LAB 320 mg/L
00430  ALKALINITY, CARBONATE DISSOLVED (MGIL), LAB 12.2 mglL
00420  ALKALINITY, HYDROXIDE DISSOLVED (MGIL), LAB 0 mg/L
00415  ALKALINITY, PHENOLPHTHALEIN (MGIL) 6.08 mg/L
00410  ALKALINITY, TOTAL (MGIL AS CACO3) 332 mgilL
01106  ALUMINUM, DISSOLVED (UG/L AS AL) < 5 ugiL
50938  ANION/CATION CHG BAL, PERCENT 6.91 PCT
01095  ANTIMONY, DISSOLVED (UGIL AS SB) < 1 uglL
01000  ARSENIC, DISSOLVED (UG/L AS AS) < 1 uglL
01005  BARIUM, DISSOLVED (UG/L AS BA) 10.2 ug/L
01010  BERYLLIUM, DISSOLVED (UGIL AS BE) < 1 ugiL
00440  BICARBONATE ION, CALCULATED (MG/L AS HCO3) 390.316 mg/L
01020  BORON, DISSOLVED (UGI/L AS B) 466 ug/L
71870  BROMIDE, DISSOLVED, (MG/L AS BR) 0.0631 mgiL
01025  CADMIUM, DISSOLVED (UG/L AS CD) < 1 ugll
00915  CALCIUM, DISSOLVED (MGIL AS CA) 4.6 mgilL
00445  CARBONATE ION, CALCULATED (MGI/L AS CO3) 7.296 mg/L
00941  CHLORIDE, DISSOLVED (MG/L AS CL) 11.4 mg/L
01030  CHROMIUM, DISSOLVED (UGIL AS CR) < 1 uglL
01035  COBALT, DISSOLVED (UG/L AS CO) < 1 ugiL
01040  COPPER, DISSOLVED (UG/L AS CU) < 1 uglL
00950  FLUORIDE, DISSOLVED (MGI/L AS F) 0.822 mg/L
00900  HARDNESS, TOTAL, CALCULATED (MGIL AS CACO3) 17.778 mglL
01046  IRON, DISSOLVED (UG/L AS FE) 65.9 ug/L
01049  LEAD, DISSOLVED (UG/L AS PB) < 1 ug/L
01130 LITHIUM, DISSOLVED (UGIL AS LI) 27.6 ugiL
00925  MAGNESIUM, DISSOLVED (MG/L AS MG) 1.48 mg/L
01056  MANGANESE, DISSOLVED (UG/L AS MN) 9.08 ug/L
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State Well

Well Aquifer Depth Collection Parameter Plus/

Number Coordinates County Code (ft) Date Remarks Code Parameter Description Flag Value Unit Minus
71890 MERCURY, DISSOLVED (UG/L AS HG) < 0.2 ug/L
01060 MOLYBDENUM, DISSOLVED (UGIL AS MO) < 1 ug/L
71851 NITRATE NITROGEN, DISSOLVED, CALCULATED (MG/L AS NO3) < 0.02 mg/L
00631 NITRITE PLUS NITRATE, DISSOLVED (MG/L AS N) < 0.02 mg/L
00400 PH (STANDARD UNITS), FIELD 8.38 sU
00666 PHOSPHORUS, DISSOLVED (MGIL AS P) < 0.02 mg/L
00935 POTASSIUM, DISSOLVED (MG/L ASK) 1.92 mg/L
71860 RESIDUAL SODIUM CARBONATE, CALCULATED 6.289
01145 SELENIUM, DISSOLVED (UG/L AS SE) < 5 ugiL
00955 SILICA, DISSOLVED (MG/L AS 8102) 13.1 mglL
01075 SILVER, DISSOLVED (UGIL AS AG) < 1 uglL
00931 SODIUM ADSORPTION RATIO, CALCULATED (SAR) 19.824
00932 SODIUM, CALCULATED, PERCENT 95.943 PCT
00930 SODIUM, DISSOLVED (MG/L AS NA) 191 mg/L
00094 SPECIFIC CONDUCTANCE, FIELD (UMHOS/CM AT 25C) 1024 MICR
01080 STRONTIUM, DISSOLVED (UG/L AS SR) 170 ug/L
00946 SULFATE, DISSOLVED (MG/L AS SO4) 144 mgl/L
00010 TEMPERATURE, WATER (CELSIUS) 34 C
01057 THALLIUM, DISSOLVED (UG/L AS TL) < 1 ug/L
70301 TOTAL DISSOLVED SOLIDS , SUM OF CONSTITUENTS (MGIL) 567.706 mg/L
22703 URANIUM, NATURAL, DISSOLVED (UG/L AS U) < 1 ugiL
01085 VANADIUM, DISSOLVED (UG/L AS V) < 1 ugll
01090 ZINC, DISSOLVED (UGIL AS ZN) < 5 ug/L

1844204 33.3561111 Collin 218PLXY 2288 B6/7/2019  Analysis 39086 ALKALINITY FIELD DISSOLVED AS CACO3 566 mg/L

-96.5513889 Balanced. 00425 ALKALINITY, BICARBONATE DISSOLVED (MG/L), LAB 460 mg/L

00430 ALKALINITY, CARBONATE DISSOLVED (MGIL), LAB 28 mg/L
00420 ALKALINITY, HYDROXIDE DISSOLVED (MG/L), LAB 0 mg/L
00415 ALKALINITY, PHENOLPHTHALEIN (MGIL) 14 mg/L
00410 ALKALINITY, TOTAL (MG/L AS CACO3) 488 mg/L
01106 ALUMINUM, DISSOLVED (UGI/L AS AL) 9.57 ug/L
50938 ANION/CATION CHG BAL, PERCENT 045 PCT
01095 ANTIMONY, DISSOLVED (UG/L AS SB) < 1 ug/ll
01000 ARSENIC, DISSOLVED (UGIL AS AS) < 1 ug/L
01005 BARIUM, DISSOLVED (UGI/L AS BA) 5.19 ug/L
01010 BERYLLIUM, DISSOLVED (UG/L AS BE) < 1 uglL
00440 BICARBONATE ION, CALCULATED (MG/L AS HCO3) 561.359 mg/L
01020 BORON, DISSOLVED (UG/L AS B) 1260 ug/L
71870 BROMIDE, DISSOLVED, (MG/L AS BR) < 0.2 mg/L
01025 CADMIUM, DISSOLVED (UG/L AS CD) < 1 ug/L
00915 CALCIUM, DISSOLVED (MG/L AS CA) 0.976 mg/L
00445 CARBONATE ION, CALCULATED (MG/L AS CO3) 16.8 mg/L
00941 CHLORIDE, DISSOLVED (MG/L AS CL) 19.9 mg/L
01030 CHROMIUM, DISSOLVED (UGIL AS CR) < 1 ugll
01035 COBALT, DISSOLVED (UGI/L AS CO) < 1 ug/L
01040 COPPER, DISSOLVED (UG/L AS CU) < 1 uglL
00950 FLUORIDE, DISSOLVED (MGI/L AS F) 1.9 mg/L
00900 HARDNESS, TOTAL, CALCULATED (MG/L AS CACO3) 249 mg/L
01046 IRON, DISSOLVED (UG/L AS FE) < 50 ug/L
01049 LEAD, DISSOLVED (UG/L AS PB) < 1 ugll
01130 LITHIUM, DISSOLVED (UGIL AS LI) 23.3 ugll
00925  MAGNESIUM, DISSOLVED (MG/L AS MG) < 0.2 mglL
01056 MANGANESE, DISSOLVED (UG/L AS MN) < 1 ug/lL
71890 MERCURY, DISSOLVED (UG/L AS HG) < 0.2 ugll
01060 MOLYBDENUM, DISSOLVED (UG/L AS MO) 1.11 ug/L
71851 NITRATE NITROGEN, DISSOLVED, CALCULATED (MGI/L AS NO3) < 0.02 mg/L
00631 NITRITE PLUS NITRATE, DISSOLVED (MG/L AS N) < 0.02 mg/L
00400 PH (STANDARD UNITS), FIELD 8.81 SU
00666 PHOSPHORUS, DISSOLVED (MG/L AS P) 0.0621 mg/L
00935 POTASSIUM, DISSOLVED (MG/L AS K) 0.981 mg/L
71860 RESIDUAL SODIUM CARBONATE, CALCULATED 9.712
01145 SELENIUM, DISSOLVED (UGI/L AS SE) < 5 ug/l
00955 SILICA, DISSOLVED (MG/L AS S102) 13.5 mg/L
01075 SILVER, DISSOLVED (UG/L AS AG) < 1 ug/ll
00931 SODIUM ADSORPTION RATIO, CALCULATED (SAR) 66.515
00932 SODIUM, CALCULATED, PERCENT 99.596 PCT
00930 SODIUM, DISSOLVED (MG/L AS NA) 276 mg/L
00094 SPECIFIC CONDUCTANCE, FIELD (UMHOS/CM AT 25C) 1116 MICR
01080 STRONTIUM, DISSOLVED (UGI/L AS SR) 46.2 ug/lL
00946 SULFATE, DISSOLVED (MG/L AS S04) 84 mg/L
00010 TEMPERATURE, WATER (CELSIUS) 3.2 C
01057 THALLIUM, DISSOLVED (UG/L AS TL) < 1 ugll
70301 TOTAL DISSOLVED SOLIDS , SUM OF CONSTITUENTS (MG/L}) 690.123 mg/L
22703 URANIUM, NATURAL, DISSOLVED (UG/L AS U) < 1 ug/L
01085 VANADIUM, DISSOLVED (UG/L AS V) < 1 ug/L
01090 ZINC, DISSOLVED (UGI/L AS ZN) < 5 ug/L

1845201  33.3630556 Collin  218TWMT 2509 4/29/2019  Analysis 39086 ALKALINITY FIELD DISSOLVED AS CACO3 587 mg/L

-96.4580556 Balanced. 00425 ALKALINITY, BICARBONATE DISSOLVED (MGIL), LAB 484 mg/L
00430 ALKALINITY, CARBONATE DISSOLVED (MGIL), LAB 24 mg/L
00420 ALKALINITY, HYDROXIDE DISSOLVED (MG/L), LAB 0 mg/L
00415 ALKALINITY, PHENOLPHTHALEIN (MG/L) 12 mg/L
00410 ALKALINITY, TOTAL (MG/L AS CACO3) 508 mg/L
01106 ALUMINUM, DISSOLVED (UG/L AS AL) 13.6 ug/L
50938 ANION/CATION CHG BAL, PERCENT -2.01 PCT
01095 ANTIMONY, DISSOLVED (UG/L AS SB) < 1 ug/L
01000 ARSENIC, DISSOLVED (UGI/L AS AS) < 1 ugll
01005 BARIUM, DISSOLVED (UGI/L AS BA) 5.69 ug/L
01010 BERYLLIUM, DISSOLVED (UGI/L AS BE}) < 1 ug/L
00440 BICARBONATE ION, CALCULATED (MG/L AS HCO3) 590.647 mg/L
01020 BORON, DISSOLVED (UG/L AS B) 1350 ug/L
71870 BROMIDE, DISSOLVED, (MGIL AS BR) 0.127 mg/L
01025 CADMIUM, DISSOLVED (UG/L AS CD) < 1 ugll
00915 CALCIUM, DISSOLVED (MG/L AS CA) 1.03 mg/L
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State Well
Well Aquifer Depth Collection Parameter Plus/
Number Coordinates County Code (ft) Date Remarks Code Parameter Description Flag Value Unit Minus
00445  CARBONATE ION, CALCULATED (MG/L AS CO3) 14.4 mg/L
00941  CHLORIDE, DISSOLVED (MGIL AS CL) 20.6 mg/L
01030  CHROMIUM, DISSOLVED (UG/L AS CR) < 1 ug/L
01035  COBALT, DISSOLVED (UG/L AS CO) < 1 uglL
01040  COPPER, DISSOLVED (UGI/L AS CU) < 1 uglL
00950  FLUORIDE, DISSOLVED (MGIL AS F) 1.78 mglL
00900  HARDNESS, TOTAL, CALCULATED (MG/L AS CACO3) 3.509 mglL
01046  IRON, DISSOLVED (UGIL AS FE) < 50 uglL
01049  LEAD, DISSOLVED (UG/L AS PB) < 1 uglL
01130 LITHIUM, DISSOLVED (UG/L AS LI) 26.7 uglL
00925  MAGNESIUM, DISSOLVED (MGIL AS MG) 0.207 mglL
01056  MANGANESE, DISSOLVED (UG/L AS MN) < 1 uglL
71890  MERCURY, DISSOLVED (UG/L AS HG) < 0.2 uglL
01060  MOLYBDENUM, DISSOLVED (UGIL AS MO) 1.39 uglL
71851  NITRATE NITROGEN, DISSOLVED, CALCULATED (MG/L AS NO3) < 0.02 mg/L
00631  NITRITE PLUS NITRATE, DISSOLVED (MGIL AS N) < 0.02 mg/L
00400  PH (STANDARD UNITS), FIELD 8.86 SU
00666  PHOSPHORUS, DISSOLVED (MGIL AS P) 0.0606 mg/L
00935  POTASSIUM, DISSOLVED (MGIL AS K) 0.973 mg/L
71860  RESIDUAL SODIUM CARBONATE, CALCULATED 10.092
01145  SELENIUM, DISSOLVED (UGIL AS SE) < 5 uglL
00955  SILICA, DISSOLVED (MGIL AS S102) 15.8 mglL
01075  SILVER, DISSOLVED (UGIL AS AG) < 1 ugll
00931  SODIUM ADSORPTION RATIO, CALCULATED (SAR) 69.374
00932  SODIUM, CALCULATED, PERCENT 99.47 PCT
00930  SODIUM, DISSOLVED (MG/L AS NA) 295 mglL
00094  SPECIFIC CONDUCTANCE, FIELD (UMHOS/CM AT 25C) 1328 MICR
01080  STRONTIUM, DISSOLVED (UGIL AS SR) 73.2 ugll
00946  SULFATE, DISSOLVED (MG/L AS S04) 76.5 mglL
00010  TEMPERATURE, WATER (CELSIUS) 365 C
01057  THALLIUM, DISSOLVED (UG/L AS TL) < 1 ugll
70301  TOTAL DISSOLVED SOLIDS , SUM OF CONSTITUENTS (MGIL) 716.785 mglL
22703 URANIUM, NATURAL, DISSOLVED (UG/L AS U) < 1 uglL
01085  VANADIUM, DISSOLVED (UGIL AS V) < 1 ugll
01090 ZINC, DISSOLVED (UG/L AS ZN) < 5 ugil
3303203 32.995 Colin  218TWMT 3288  6/6/2019 Analysis 39086  ALKALINITY FIELD DISSOLVED AS CACO3 432 mglL
-96.6861111 Balanced. 00425  ALKALINITY, BICARBONATE DISSOLVED (MGIL), LAB 402 mgl/L
Conductivity 00430  ALKALINITY, CARBONATE DISSOLVED (MGIL), LAB 8.88 mg/L
difficult to 00420  ALKALINITY, HYDROXIDE DISSOLVED (MGIL), LAB 0 mg/L
obtain 00415  ALKALINITY, PHENOLPHTHALEIN (MGIL) 4.44 mglL
because 00410  ALKALINITY, TOTAL (MG/L AS CACO3) 411 mglL
sampling 01106  ALUMINUM, DISSOLVED (UGIL AS AL) 6.4 ug/L
point at 50938  ANION/CATION CHG BAL, PERCENT -1.99 PCT
discharge 01095  ANTIMONY, DISSOLVED (UGIL AS SB) < 1 uglL
p"’: ‘:‘“ 01000  ARSENIC, DISSOLVED (UG/L AS AS) 1.46 ugiL
zjb:efga y 01005  BARIUM, DISSOLVED (UG/L AS BA) 34.8 ugil
01010  BERYLLIUM, DISSOLVED (UGIL AS BE) < 1 uglL
00440  BICARBONATE ION, CALCULATED (MG/L AS HCO3) 490.726 mglL
01020  BORON, DISSOLVED (UGIL AS B) 827 uglL
71870  BROMIDE, DISSOLVED, (MG/L AS BR) 0.82 mg/L
01025  CADMIUM, DISSOLVED (UG/L AS CD) < 1 g/l
00915  CALCIUM, DISSOLVED (MGIL AS CA) 5.77 mglL
00445  CARBONATE ION, CALCULATED (MGIL AS CO3) 5.328 mg/L
00941  CHLORIDE, DISSOLVED (MG/L AS CL) 129 mglL
01030  CHROMIUM, DISSOLVED (UGIL AS CR) < 1 uglL
01035  COBALT, DISSOLVED (UG/L AS CO) < 1 uglL
01040  COPPER, DISSOLVED (UG/L AS CU) < 1 g/l
00950  FLUORIDE, DISSOLVED (MGI/L AS F) 2.1 mglL
00900  HARDNESS, TOTAL, CALCULATED (MG/L AS CACO3) 20.003 mglL
01046  IRON, DISSOLVED (UGIL AS FE) < 50 ug/L
01049  LEAD, DISSOLVED (UGIL AS PB) < 1 ugiL
01130 LITHIUM, DISSOLVED (UG/L AS LI) 126 ugiL
00925  MAGNESIUM, DISSOLVED (MG/L AS MG) 1.27 mglL
01056  MANGANESE, DISSOLVED (UG/L AS MN) 5.84 ugiL
71890  MERCURY, DISSOLVED (UGIL AS HG) < 0.2 uglL
01060  MOLYBDENUM, DISSOLVED (UG/L AS MO) 2.33 uglL
71851  NITRATE NITROGEN, DISSOLVED, CALCULATED (MG/L AS NO3) < 0.02 mg/L 1842302
00631  NITRITE PLUS NITRATE, DISSOLVED (MGIL AS N) < 0.02 mg/L
00400  PH (STANDARD UNITS), FIELD 8.12 sSU
00666  PHOSPHORUS, DISSOLVED (MGIL AS P) < 0.02 mglL
00935  POTASSIUM, DISSOLVED (MGIL AS K) 2.9 mglL
71860  RESIDUAL SODIUM CARBONATE, CALCULATED 7.828
01145  SELENIUM, DISSOLVED (UG/L AS SE) < 5 ug/L
00955  SILICA, DISSOLVED (MGIL AS S102) 18.5 mgiL
01075  SILVER, DISSOLVED (UG/L AS AG) < 1 ugll
00931  SODIUM ADSORPTION RATIO, CALCULATED (SAR) 46.155
00932  SODIUM, CALCULATED, PERCENT 98.117 PCT
00930  SODIUM, DISSOLVED (MG/L AS NA) 470 mg/L
00094  SPECIFIC CONDUCTANCE, FIELD (UMHOS/CM AT 25C) 1752 MICR
01080  STRONTIUM, DISSOLVED (UGIL AS SR) 317 ugll
00946  SULFATE, DISSOLVED (MG/L AS 504) 390 mg/L
00010  TEMPERATURE, WATER (CELSIUS) 46.7 C
01057  THALLIUM, DISSOLVED (UG/L AS TL) < 1 uglL
70301  TOTAL DISSOLVED SOLIDS , SUM OF CONSTITUENTS (MGIL) 1266.475 mg/L
22703 URANIUM, NATURAL, DISSOLVED (UGIL AS U) < 1 uglL
01085  VANADIUM, DISSOLVED (UGIL AS V) < 1 ugilL
01090 ZINC, DISSOLVED (UG/L AS ZN) < 5 uglL
1817402  33.6794444  Cooke 218ALRS 1400  7/30/2018 Analysis 39086  ALKALINITY FIELD DISSOLVED AS CACO3 364 mg/L
-96.9908333 Balanced. 00425  ALKALINITY, BICARBONATE DISSOLVED (MGIL), LAB 300 mg/L
00430  ALKALINITY, CARBONATE DISSOLVED (MGIL), LAB 46 mglL
00420  ALKALINITY, HYDROXIDE DISSOLVED (MGIL), LAB 0 mg/L
00415  ALKALINITY, PHENOLPHTHALEIN (MGIL) 23 mglL
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00410 ALKALINITY, TOTAL (MG/L AS CACO3) 346 mg/L
01106 ALUMINUM, DISSOLVED (UG/L AS AL) 6.24 ug/L
50938 ANION/CATION CHG BAL, PERCENT 1.48 PCT
01095  ANTIMONY, DISSOLVED (UG/L AS SB) < 1 ug/L
01000  ARSENIC, DISSOLVED (UG/L AS AS) < 1 ug/lL
01005 BARIUM, DISSOLVED (UG/L AS BA) 4.19 ug/L
01010 BERYLLIUM, DISSOLVED (UG/L AS BE) < 1 ug/L
00440 BICARBONATE ION, CALCULATED (MG/L AS HCO3) 366.104 mg/L
01020 BORON, DISSOLVED (UG/L AS B) 195 ug/L
71870 BROMIDE, DISSOLVED, (MG/L AS BR) 0.0589 mgiL
01025 CADMIUM, DISSOLVED (UG/L AS CD) < 1 ug/L
00915 CALCIUM, DISSOLVED (MGIL AS CA) 1.19 mgiL
00445  CARBONATE ION, CALCULATED (MG/L AS CO3) 27.6 mg/L
00941 CHLORIDE, DISSOLVED (MG/L AS CL) 10.9 mg/L
01030 CHROMIUM, DISSOLVED (UG/L AS CR) 2.57 ug/L
01035  COBALT, DISSOLVED (UG/L AS CO) < 1 ug/L
01040  COPPER, DISSOLVED (UG/L AS CU) < 1 ug/L
00950 FLUORIDE, DISSOLVED {MG/L AS F) 0.21 mg/lL
00900 HARDNESS, TOTAL, CALCULATED (MG/L AS CACO3) 4.669 mg/L
01046 IRON, DISSOLVED (UG/L AS FE) < 50 ug/L
01049 LEAD, DISSOLVED (UGIL AS PB) < 1 ug/L
01130 LITHIUM, DISSOLVED (UG/L AS LIy 14.1 ug/L
00925 MAGNESIUM, DISSOLVED (MG/L AS MG) 0.396 mag/L
01056 MANGANESE, DISSOLVED (UG/L AS MN) 2.1 ug/lL
71890 MERCURY, DISSOLVED (UG/L AS HG) < 0.2 ug/L
01060 MOLYBDENUM, DISSOLVED (UG/L AS MQ) < 1 ug/L
71851 NITRATE NITROGEN, DISSOLVED, CALCULATED (MG/L AS NO3) < 0.02 ma/L
00631 NITRITE PLUS NITRATE, DISSOLVED (MG/L AS N) < 0.02 mg/L
00400 PH (STANDARD UNITS), FIELD 8.53 sU
00666 PHOSPHORUS, DISSOLVED (MG/L AS P) 0.0473 mgiL
00935 POTASSIUM, DISSOLVED (MG/L AS K) 0.862 mg/L
71860 RESIDUAL SODIUM CARBONATE, CALCULATED 6.828
01145 SELENIUM, DISSOLVED (UG/L AS SE) < 5 ug/L
00955 SILICA, DISSOLVED (MG/L AS S102) 10.5 mg/L
01075 SILVER, DISSOLVED (UGIL AS AG) < 1 ugilL
00931 SODIUM ADSORPTION RATIO, CALCULATED (SAR) 35.094
00932 SODIUM, CALCULATED, PERCENT 98.793 PCT
00930 SODIUM, DISSOLVED (MG/L AS NA) 173 mg/L
00094 SPECIFIC CONDUCTANCE, FIELD (UMHOS/CM AT 25C) 766 MICR
01080  STRONTIUM, DISSOLVED (UGI/L AS SR) 57.6 ug/L
00946 SULFATE, DISSOLVED (MGI/L AS SO4) 30.6 mg/L
00010 TEMPERATURE, WATER (CELSIUS) 242 C
01057  THALLIUM, DISSOLVED (UG/L AS TL) < 1 ug/L
70301 TOTAL DISSOLVED SOLIDS , SUM OF CONSTITUENTS (MGIL) 435.329 mg/L
22703 URANIUM, NATURAL, DISSOLVED (UG/L AS U) < 1 ug/L
01085 VANADIUM, DISSOLVED (UG/L AS V) < 1 ug/L
01090 ZING, DISSOLVED (UGIL AS ZN) < 5 ug/L

1921802 33.6494444 Cooke  218ALRS 683 7/30/2019 Analysis 39086 ALKALINITY FIELD DISSOLVED AS CACO3 320 mgiL

-97.3802778 Balanced. 00425  ALKALINITY, BICARBONATE DISSOLVED (MGIL), LAB 279 mg/L
00430 ALKALINITY, CARBONATE DISSOLVED (MGIL), LAB 25 mg/L
00420 ALKALINITY, HYDROXIDE DISSOLVED (MGIL), LAB 0 mgiL
00415 ALKALINITY, PHENOLPHTHALEIN (MGIL) 12.5 mg/L
00410  ALKALINITY, TOTAL (MG/L AS CACQ3) 304 mg/L
01106  ALUMINUM, DISSOLVED (UG/L AS AL) < 5 ug/L
50938 ANION/CATION CHG BAL, PERCENT 1.97 PCT
01095 ANTIMONY, DISSOLVED (UG/L AS SB) < 1 ug/L
01000 ARSENIC, DISSOLVED (UG/L AS AS) < 1 ug/L
01005 BARIUM, DISSOLVED (UG/L AS BA) 53 ug/L
01010 BERYLLIUM, DISSOLVED (UGI/L AS BE) < 1 ug/L
00440 BICARBONATE ION, CALCULATED (MG/L AS HCO3) 340.477 mgiL
01020 BORON, DISSOLVED (UG/L AS B) 118 ug/L
71870 BROMIDE, DISSOLVED, (MG/L AS BR) 0.21 mglL
01025  CADMIUM, DISSOLVED (UG/L AS CD) < 1 ug/L
00915 CALCIUM, DISSOLVED (MG/L AS CA) 2.19 mg/L
00445 CARBONATE ION, CALCULATED (MG/L AS CO3) 15 mg/L
00941 CHLORIDE, DISSOLVED (MG/L AS CL) 42.1 mg/L
01030  CHROMIUM, DISSOLVED (UG/L AS CR) 2.36 ug/L
01035  COBALT, DISSOLVED (UGIL AS CO) < 1 ug/L
01040  COPPER, DISSOLVED (UG/L AS CU) < 1 ug/L
00950 FLUORIDE, DISSOLVED (MG/L AS F) 0.0824 mgiL
00900 HARDNESS, TOTAL, CALCULATED (MG/L AS CACO3) 8.491 mgiL
01046 IRON, DISSOLVED (UGIL AS FE) < 50 ug/L
01049 LEAD, DISSOLVED (UG/L AS PB) < 1 ug/L
01130 LITHIUM, DISSOLVED (UG/L AS LI) 31.6 ug/lL
00925 MAGNESIUM, DISSOLVED (MG/L AS MG) 0.682 mg/L
01056 MANGANESE, DISSOLVED (UG/L AS MN) 3.84 ug/L
71890 MERCURY, DISSOLVED (UG/L AS HG) < 0.2 ug/L
01060 MOLYBDENUM, DISSOLVED (UG/L AS MO) < 1 ug/L
71851 NITRATE NITROGEN, DISSOLVED, CALCULATED (MG/L AS NO3) < 0.02 mg/L
00631 NITRITE PLUS NITRATE, DISSOLVED (MG/L AS N) < 0.02 mg/L
00400 PH (STANDARD UNITS), FIELD 8.37 8U
00666 PHOSPHORUS, DISSOLVED (MGIL AS P) < 0.02 mg/L
00935 POTASSIUM, DISSOLVED (MG/L AS K) 1.2 mgiL
71860 RESIDUAL SODIUM CAREONATE, CALCULATED 5.815
01145  SELENIUM, DISSOLVED (UGIL AS SE) < 5 ug/L
00955 SILICA, DISSOLVED (MG/L AS S102) 9.24 mg/L
01075  SILVER, DISSOLVED (UGIL AS AG) < 1 ug/L
00931 SODIUM ADSORPTION RATIO, CALCULATED (SAR) 26.471
00932 SODIUM, CALCULATED, PERCENT 97.873 PCT
00930 SODIUM, DISSOLVED (MGI/L AS NA) 175 mg/L
00094 SPECIFIC CONDUCTANCE, FIELD (UMHOS/CM AT 25C) 791 MICR
01080 STRONTIUM, DISSOLVED (UG/L AS SR) 186 ug/L
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00946 SULFATE, DISSOLVED (MG/L AS S04) 42 mg/L
00010 TEMPERATURE, WATER (CELSIUS) 203 C
01057 THALLIUM, DISSOLVED (UG/L AS TL) < 1 ug/L
70301 TOTAL DISSOLVED SOLIDS , SUM OF CONSTITUENTS (MGIL) 455.093 mg/L
22703 URANIUM, NATURAL, DISSOLVED (UG/L AS U) < 1 ug/L
01085  VANADIUM, DISSOLVED (UGIL AS V) < 1 ug/l
01090 ZINC, DISSOLVED (UG/L AS ZN) < 5 ug/L
1923805 33.6413889 Cooke  218ALRS 927 7/29/2019 Analysis 39086 ALKALINITY FIELD DISSOLVED AS CACO3 356 mglL
-97.1811111 Balanced. 00425 ALKALINITY, BICARBONATE DISSOLVED (MGI/L), LAB 295 mg/L
00430  ALKALINITY, CARBONATE DISSOLVED (MGIL), LAB 49.5 mg/L
00420  ALKALINITY, HYDROXIDE DISSOLVED (MGIL), LAB 0 mg/L
00415 ALKALINITY, PHENOLPHTHALEIN (MGI/L) 24.8 mg/lL
00410 ALKALINITY, TOTAL (MG/L AS CACO3) 344 mg/L
01106 ALUMINUM, DISSOLVED (UG/L AS AL) 5.72 ug/L
50938 ANION/CATION CHG BAL, PERCENT 1.84 PCT
01095 ANTIMONY, DISSOLVED (UG/L AS SB) < 1 ug/L
01000 ARSENIC, DISSOLVED (UG/L AS AS) < 1 ug/L
01005 BARIUM, DISSOLVED (UG/L AS BA) 6.94 ug/L
01010 BERYLLIUM, DISSOLVED (UGIL AS BE) < 1 ug/l
00440 BICARBONATE ION, CALCULATED (MG/L AS HCO3) 359.27 mg/L
01020 BORON, DISSOLVED (UG/L AS B) 154 ug/L
71870 BROMIDE, DISSOLVED, (MG/L AS BR) 0.0562 mg/L
01025 CADMIUM, DISSOLVED (UG/L AS CD) < 1 ug/L
00915 CALCIUM, DISSOLVED (MG/L AS CA) 1.24 mg/L
00445  CARBONATE ION, CALCULATED (MG/L AS CO3) 29.76 mg/L
00941 CHLORIDE, DISSOLVED (MG/L AS CL) 10.5 mg/L
01030  CHROMIUM, DISSOLVED (UGIL AS CR) 249 ug/L
01035 COBALT, DISSOLVED (UG/L AS CO) < 1 ug/L
01040  COPPER, DISSOLVED (UG/L AS CU) < 1 ug/l
00950  FLUORIDE, DISSOLVED (MGIL AS F) 0.15 mg/L
00900 HARDNESS, TOTAL, CALCULATED (MG/L AS CACO3) 5.066 mg/L
01046 IRON, DISSOLVED (UG/L AS FE) < 50 ug/L
01049 LEAD, DISSOLVED (UGI/L AS PB) < 1 ug/L
01130 LITHIUM, DISSOLVED (UG/L AS LI) 124 ug/lL
00925 MAGNESIUM, DISSOLVED (MG/L AS MG) 0.448 mg/L
01056  MANGANESE, DISSOLVED (UG/L AS MN) 1.09 ug/L
71890 MERCURY, DISSOLVED (UG/L AS HG) < 0.2 ug/L
01060 MOLYBDENUM, DISSOLVED (UG/L AS MO) < 1 ug/L
71851 NITRATE NITROGEN, DISSOLVED, CALCULATED (MG/L AS NO3) < 0.02 mg/L
00631 NITRITE PLUS NITRATE, DISSOLVED (MG/L AS N) < 0.02 mg/L
00400 PH (STANDARD UNITS), FIELD 8.56 SU
00666 PHOSPHORUS, DISSOLVED (MGIL AS P) 0.0696 mg/L
00935 POTASSIUM, DISSOLVED (MG/L AS K) 0.641 mg/L
71860 RESIDUAL SODIUM CARBONATE, CALCULATED 6.782
01145  SELENIUM, DISSOLVED (UGIL AS SE) < 5 ug/L
00955 SILICA, DISSOLVED (MG/L AS S102) 9.31 mg/L
01075 SILVER, DISSOLVED (UG/L AS AG) < 1 ug/L
00931 SODIUM ADSORPTION RATIO, CALCULATED (SAR) 33477
00932  SODIUM, CALCULATED, PERCENT 98.69 PCT
00930 SODIUM, DISSOLVED (MG/L AS NA) 171 mglL
00094 SPECIFIC CONDUCTANCE, FIELD (UMHOS/CM AT 25C) 648 MICR
01080 STRONTIUM, DISSOLVED (UG/L AS SR} 109 ug/L
00946 SULFATE, DISSOLVED (MG/L AS SO4) 30.7 mg/L
00010 TEMPERATURE, WATER (CELSIUS) 211 C
01057 THALLIUM, DISSOLVED (UG/L AS TL) < 1 ug/L
70301 TOTAL DISSOLVED SOLIDS , SUM OF CONSTITUENTS (MGIL) 430.511 mg/L
22703 URANIUM, NATURAL, DISSOLVED (UG/L AS U) < 1 ug/L
01085  VANADIUM, DISSOLVED (UG/L AS V) < 1 ug/L
01090 ZINC, DISSOLVED (UG/L AS ZN) < 5 ug/L
1924905 33.6494444 Cooke  218ALRS 1360 7/30/2019 Analysis 39086 ALKALINITY FIELD DISSOLVED AS CACO3 356 mg/L
-97.035 Unbalanced. 00425 ALKALINITY, BICARBONATE DISSOLVED (MGIL), LAB 327 mg/L
00430 ALKALINITY, CARBONATE DISSOLVED (MG/L), LAB 34.6 mg/L
00420 ALKALINITY, HYDROXIDE DISSOLVED (MGIL), LAB 0 mg/L
00415 ALKALINITY, PHENOLPHTHALEIN (MGIL) 17.3 mg/L
00410  ALKALINITY, TOTAL (MG/L AS CACQ3) 362 mg/L
01106 ALUMINUM, DISSOLVED (UG/L AS AL) < 5 ug/L
50938 ANION/CATION CHG BAL, PERCENT 5.34 PCT
01095  ANTIMONY, DISSOLVED (UG/L AS SB) < 1 ug/l
01000 ARSENIC, DISSOLVED (UG/L AS AS) < 1 ug/L
01005 BARIUM, DISSOLVED (UG/L AS BA) 5.66 ug/L
01010 BERYLLIUM, DISSOLVED (UG/L AS BE) < 1 ug/L
00440 BICARBONATE ION, CALCULATED (MG/L AS HCO3) 399.541 mg/L
01020 BORON, DISSOLVED (UG/L AS B) 191 ug/L
71870 BROMIDE, DISSOLVED, (MG/L AS BR) 0.0848 mg/L
01025  CADMIUM, DISSOLVED (UGIL AS CD) < 1 ug/l
00915 CALCIUM, DISSOLVED (MG/L AS CA) 1.46 mg/L
00445 CARBONATE ION, CALCULATED (MGI/L AS CO3) 20.76 mg/L
00941 CHLORIDE, DISSOLVED (MG/L AS CL) 16.2 mg/L
01030  CHROMIUM, DISSOLVED (UG/L AS CR) 2.95 ug/L
01035 COBALT, DISSOLVED (UG/L AS CO) < 1 ug/L
01040 COPPER, DISSOLVED (UG/L AS CU) < 1 ug/L
00950 FLUORIDE, DISSOLVED (MG/L AS F) 0.219 mg/L
00900 HARDNESS, TOTAL, CALCULATED (MG/L AS CACO3) 5.557 mg/L
01046 IRON, DISSOLVED (UG/L AS FE) < 50 ug/L
01049 LEAD, DISSOLVED (UG/L AS PB) < 1 ug/L
01130 LITHIUM, DISSOLVED (UG/L AS LI) 12.9 ug/L
00925 MAGNESIUM, DISSOLVED (MG/L AS MG) 0.435 mg/L
01056 MANGANESE, DISSOLVED (UG/L AS MN) 1.6 ug/L
71890 MERCURY, DISSOLVED (UG/L AS HG) < 0.2 ugll
01060  MOLYBDENUM, DISSOLVED (UG/L AS MO) < 1 ug/L
71851 NITRATE NITROGEN, DISSOLVED, CALCULATED (MG/L AS NO3) < 0.02 mg/L
00631 NITRITE PLUS NITRATE, DISSOLVED (MG/L AS N) < 0.02 mg/L
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00400 PH (STANDARD UNITS), FIELD 8.57 sU
00666 PHOSPHORUS, DISSOLVED (MG/L AS P) 0.03 mg/L
00935 POTASSIUM, DISSOLVED (MG/L AS K) 0.696 ma/L
71860 RESIDUAL SODIUM CARBONATE, CALCULATED 7.132
01145 SELENIUM, DISSOLVED (UGIL AS SE) < 5 ug/lL
00955 SILICA, DISSOLVED (MGI/L AS S102) 10.1 mg/L
01075 SILVER, DISSOLVED (UG/L AS AG) < 1 ugll
00931 SODIUM ADSORPTION RATIO, CALCULATED (SAR) 31.354
00932 SODIUM, CALCULATED, PERCENT 98.535 PCT
00930 SODIUM, DISSOLVED (MG/L AS NA) 168 mg/L
00094 SPECIFIC CONDUCTANCE, FIELD (UMHOS/CM AT 25C) 644 MICR
01080 STRONTIUM, DISSOLVED (UGIL AS SR) 104 ug/L
00946 SULFATE, DISSOLVED (MG/L AS SO4) 28.2 mg/L
00010 TEMPERATURE, WATER (CELSIUS) 242 C
01057 THALLIUM, DISSOLVED (UG/LAS TL) < 1 ugll
70301 TOTAL DISSOLVED SOLIDS , SUM OF CONSTITUENTS (MG/L) 442.628 mg/L
22703 URANIUM, NATURAL, DISSOLVED (UG/L AS U) < 1 ug/l
01085  VANADIUM, DISSOLVED (UGIL AS V) < 1 ugll
01090 ZINC, DISSOLVED (UG/L AS ZN) < 5 ugiL

1940502 33.4225 Cooke  218ALRS 1509 7/30/2019 Analysis 39086 ALKALINITY FIELD DISSOLVED AS CACO3 286 mg/L

-97.0463889 Unbalanced. 00425 ALKALINITY, BICARBONATE DISSOLVED (MGIL), LAB 270 mg/L

00430 ALKALINITY, CARBONATE DISSOLVED (MGIL), LAB 2.64 mg/L
00420 ALKALINITY, HYDROXIDE DISSOLVED (MGIL), LAB 0 mg/L
00415 ALKALINITY, PHENOLPHTHALEIN (MG/L) 1.32 mg/L
00410 ALKALINITY, TOTAL (MG/L AS CACO3) 272 mg/L
01106 ALUMINUM, DISSOLVED (UGIL AS AL) < 5 ugiL
50938 ANION/CATION CHG BAL, PERCENT 5.74 PCT
01095 ANTIMONY, DISSOLVED (UG/L AS SB) < 1 ugll
01000 ARSENIC, DISSOLVED (UG/L AS AS) 1 uglL
01005 BARIUM, DISSOLVED (UG/L AS BA) 113 ug/L
01010 BERYLLIUM, DISSOLVED (UG/L AS BE) < 1 ug/L
00440 BICARBONATE ION, CALCULATED (MG/L AS HCO3) 328.712 mg/L
01020 BORON, DISSOLVED (UG/L AS B) 186 ug/L
71870 BROMIDE, DISSOLVED, (MG/L AS BR) 1.59 mg/L
01025 CADMIUM, DISSOLVED (UG/L AS CD) < 1 ug/L
00915 CALCIUM, DISSOLVED (MG/L AS CA) 9.97 malL
00445 CARBONATE ION, CALCULATED (MG/L AS CO3) 1.584 mg/L
00941 CHLORIDE, DISSOLVED (MG/L AS CL) 285 mg/L
01030 CHROMIUM, DISSOLVED (UG/L AS CR) 2.04 ug/L
01035 COBALT, DISSOLVED (UG/L AS CO) < 1 ug/L
01040 COPPER, DISSOLVED (UG/L AS CU) < 1 ug/l
00950 FLUORIDE, DISSOLVED (MG/L AS F) 0.208 mg/L
00900 HARDNESS, TOTAL, CALCULATED (MG/L AS CACO3) 46.085 mg/L
01046 IRON, DISSOLVED (UG/L AS FE) 287 ug/L
01049 LEAD, DISSOLVED (UG/L AS PB) < 1 ug/ll
01130 LITHIUM, DISSOLVED (UG/L AS LI) 29.5 ug/L
00925 MAGNESIUM, DISSOLVED (MG/L AS MG) 4.85 mg/L
01056 MANGANESE, DISSOLVED (UG/L AS MN) 5.58 ug/L
71890 MERCURY, DISSOLVED (UG/L AS HG) < 0.2 uglL
01060 MOLYBDENUM, DISSOLVED (UG/L AS MO) < 1 ug/L
71851 NITRATE NITROGEN, DISSOLVED, CALCULATED (MG/L AS NO3) < 0.02 mg/L
00631 NITRITE PLUS NITRATE, DISSOLVED (MG/L AS N) < 0.02 mg/L
00400 PH (STANDARD UNITS), FIELD 7.87 sU
00666 PHOSPHORUS, DISSOLVED (MG/L AS P) 0.0242 mg/L
00935 POTASSIUM, DISSOLVED (MGI/L AS K) 1.93 mg/L
71860 RESIDUAL SODIUM CARBONATE, CALCULATED 4.544
01145 SELENIUM, DISSOLVED (UG/L AS SE) < 5 ug/L
00955 SILICA, DISSOLVED (MG/L AS S102) 9.67 mg/L
01075 SILVER, DISSOLVED (UGIL AS AG) < 1 uglL
00931 SODIUM ADSORPTION RATIO, CALCULATED (SAR) 17.347
00932 SODIUM, CALCULATED, PERCENT 92.833 PCT
00930 SODIUM, DISSOLVED (MGI/L AS NA) 267 mg/L
00094 SPECIFIC CONDUCTANCE, FIELD (UMHOS/CM AT 25C) 1399 MICR
01080 STRONTIUM, DISSOLVED (UG/L AS SR) 1060 ug/L
00946 SULFATE, DISSOLVED (MG/L AS S04) 28.9 mg/L
00010 TEMPERATURE, WATER (CELSIUS) 25 C
01057 THALLIUM, DISSOLVED (UG/L AS TL) < 1 ugll
70301 TOTAL DISSOLVED SOLIDS , SUM OF CONSTITUENTS (MGIL) 771.8 mg/L
22703 URANIUM, NATURAL, DISSOLVED (UG/L AS U) < 1 ug/l
01085 VANADIUM, DISSOLVED (UGIL AS V) < 1 ugiL
01090 ZINC, DISSOLVED (UG/L AS ZN) 9.28 ug/L

1849712 33.1605556 Denton  218PLXY 1100 7/18/2018 Analysis 39086 ALKALINITY FIELD DISSOLVED AS CACO3 324 mg/L

-96.9702778 Balanced. 00425 ALKALINITY, BICARBONATE DISSOLVED (MG/L), LAB 301 mg/L
00430 ALKALINITY, CARBONATE DISSOLVED (MGIL), LAB 33.6 mg/L
00420  ALKALINITY, HYDROXIDE DISSOLVED (MGIL), LAB 0 mg/L
00415 ALKALINITY, PHENOLPHTHALEIN (MGIL) 16.8 mg/L
00410 ALKALINITY, TOTAL (MG/L AS CACO3) 334 mg/L
01106  ALUMINUM, DISSOLVED (UG/L AS AL) < 5 uglL
50938 ANION/CATION CHG BAL, PERCENT 0.11 PCT
01095 ANTIMONY, DISSOLVED (UG/L AS SB) < 1 ugll
01000 ARSENIC, DISSOLVED (UG/L AS AS) < 1 ug/L
01005 BARIUM, DISSOLVED (UG/L AS BA) 4.44 ug/L
01010 BERYLLIUM, DISSOLVED (UGIL AS BE) < 1 uglL
00440 BICARBONATE ION, CALCULATED (MG/L AS HCO3) 366.592 ma/L
01020 BORON, DISSOLVED (UG/L AS B) 904 ug/L
71870 BROMIDE, DISSOLVED, (MG/L AS BR) 0.0691 mg/L
01025  CADMIUM, DISSOLVED (UG/L AS CD) < 1 uglL
00915 CALCIUM, DISSOLVED (MG/L AS CA) 0.436 mg/L
00445 CARBONATE ION, CALCULATED (MG/L AS CO3) 20.16 mg/L
00941 CHLORIDE, DISSOLVED (MG/L AS CL) 17.7 mg/L
01030 CHROMIUM, DISSOLVED (UG/L AS CR) 2.75 ug/L
01035 COBALT, DISSOLVED (UG/L AS CO) < 1 ug/L
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01040 COPPER, DISSOLVED (UG/L AS CU) < 1 ug/L
00950 FLUORIDE, DISSOLVED (MG/L AS F) 1.22 mg/L
00900 HARDNESS, TOTAL, CALCULATED (MG/L AS CACO3) 1.135 mg/L
01046  IRON, DISSOLVED (UGIL AS FE) < 50 ug/L
01049  LEAD, DISSOLVED (UG/L AS PB) < 1 ug/lL
01130 LITHIUM, DISSOLVED (UG/L AS LI) 11.5 ug/L
00925  MAGNESIUM, DISSOLVED (MG/L AS MG) < 0.2 mg/L
01056  MANGANESE, DISSOLVED (UG/L AS MN) 8.61 ug/L
71890 MERCURY, DISSOLVED (UG/L AS HG) < 0.2 ug/L
01060 MOLYBDENUM, DISSOLVED (UGI/L AS MO) < 1 ug/L
71851 NITRATE NITROGEN, DISSOLVED, CALCULATED (MG/L AS NO3) < 0.02 mgiL
00631 NITRITE PLUS NITRATE, DISSOLVED (MG/L AS N) < 0.02 mg/L
00400  PH (STANDARD UNITS), FIELD 8.61 SU
00666  PHOSPHORUS, DISSOLVED (MG/L AS P) 0.686 mg/L
00935 POTASSIUM, DISSOLVED (MGI/L AS K) 0.652 mg/L
71860  RESIDUAL SODIUM CARBONATE, CALCULATED 6.659
01145  SELENIUM, DISSOLVED (UGIL AS SE) < 5 ug/L
00955 SILICA, DISSOLVED (MG/L AS SI02) 8.9 mg/L
01075 SILVER, DISSOLVED (UG/L AS AG) < 1 ug/L
00931 SODIUM ADSORPTION RATIO, CALCULATED (SAR) 61.995
00932 SODIUM, CALCULATED, PERCENT 89.747 PCT
00930  SODIUM, DISSOLVED (MG/L AS NA) 197 mgiL
00094  SPECIFIC CONDUCTANCE, FIELD (UMHOS/CM AT 25C) 816 MICR
01080 STRONTIUM, DISSOLVED (UGIL AS SR) 40.3 ug/L
00946  SULFATE, DISSOLVED (MG/L AS SO4) 67.1 mg/L
00010  TEMPERATURE, WATER (CELSIUS) 212 C
01057  THALLIUM, DISSOLVED (UG/L AS TL) < 1 ug/L
70301 TOTAL DISSOLVED SOLIDS , SUM OF CONSTITUENTS (MGI/L) 493.462 mgiL
22703 URANIUM, NATURAL, DISSOLVED (UG/L AS U) < 1 ug/L
01085 VANADIUM, DISSOLVED (UG/L AS V) < 1 ug/lL
01090  ZINC, DISSOLVED (UG/L AS ZN) < 5 ug/lL
1947707  33.2627778 Denton  218TWMT 900 7/18/2019 Analysis 39086 ALKALINITY FIELD DISSOLVED AS CACO3 330 mg/L
-97.24 Balanced. 00425 ALKALINITY, BICARBONATE DISSOLVED (MGIL), LAB 260 mg/L
00430  ALKALINITY, CARBONATE DISSOLVED (MGIL), LAB 50.6 mg/L
00420  ALKALINITY, HYDROXIDE DISSOLVED (MGIL), LAB 0 mg/L
00415 ALKALINITY, PHENOLPHTHALEIN (MG/L) 25.3 mg/L
00410 ALKALINITY, TOTAL (MG/L AS CACO3) 310 mg/L
01106 ALUMINUM, DISSOLVED (UG/L AS AL) 7.19 ug/L
50938 ANION/CATION CHG BAL, PERCENT -0.53 PCT
01095  ANTIMONY, DISSOLVED (UG/L AS SB) < 1 uglL
01000 ARSENIC, DISSOLVED (UG/L AS AS) < 1 ug/L
01005 BARIUM, DISSOLVED (UG/L AS BA) 5.79 ug/L
01010  BERYLLIUM, DISSOLVED (UGIL AS BE) < 1 ug/l
00440  BICARBONATE ION, CALCULATED (MG/L AS HCO3) 316.558 mg/L
01020 BORON, DISSOLVED (UG/L AS B) 157 ug/L
71870 BROMIDE, DISSOLVED, (MG/L AS BR) 0.045 mgiL
01025 CADMIUM, DISSOLVED (UG/L AS CD) < 1 ug/L
00915 CALCIUM, DISSOLVED (MG/L AS CA) 0.946 mg/L
00445  CARBONATE ION, CALCULATED (MG/L AS CO3) 30.36 mg/L
00941 CHLORIDE, DISSOLVED (MG/L AS CL) 8.45 mgiL
01030 CHROMIUM, DISSOLVED (UG/L AS CR) 2.27 ug/L
01035  COBALT, DISSOLVED (UG/L AS CO) < 1 ug/L
01040  COPPER, DISSOLVED (UG/L AS CU) < 1 ug/lL
00950 FLUORIDE, DISSOLVED (MG/L AS F) 0.144 mg/L
00300 HARDNESS, TOTAL, CALCULATED (MG/L AS CACO3) 3.771 mgiL
01046 IRON, DISSOLVED (UGIL AS FE) < 50 ug/L
01049 LEAD, DISSOLVED (UGIL AS PB) < 1 ug/L
01130 LITHIUM, DISSOLVED (UG/L AS LI) 24.3 ug/l
00925 MAGNESIUM, DISSOLVED (MG/L AS MG) 0.316 mg/L
01056 MANGANESE, DISSOLVED (UG/L AS MN) < 1 ug/L
71890  MERCURY, DISSOLVED (UG/L AS HG) < 0.2 ug/L
01060  MOLYBDENUM, DISSOLVED (UG/L AS MO) < 1 ug/lL
71851 NITRATE NITROGEN, DISSOLVED, CALCULATED (MG/L AS NO3) < 0.02 ma/L
00631 NITRITE PLUS NITRATE, DISSOLVED (MG/L AS N) < 0.02 mgiL
00400 PH (STANDARD UNITS), FIELD 8.86 SU
00666 PHOSPHORUS, DISSOLVED (MG/L AS P) < 0.02 mg/L
00935  POTASSIUM, DISSOLVED (MGI/L AS K) 0.548 mg/L
71860  RESIDUAL SODIUM CARBONATE, CALCULATED 6.127
01145  SELENIUM, DISSOLVED (UG/L AS SE) < 5 ug/L
00955 SILICA, DISSOLVED (MG/L AS S102) 10.8 mg/L
01075 SILVER, DISSOLVED (UG/L AS AG) < 1 ug/L
00931 SODIUM ADSORPTION RATIO, CALCULATED (SAR) 40.016
00932  SODIUM, CALCULATED, PERCENT 99.053 PCT
00930  SODIUM, DISSOLVED (MG/L AS NA) 176 mgiL
00094 SPECIFIC CONDUCTANCE, FIELD (UMHOS/CM AT 25C) 694 MICR
01080  STRONTIUM, DISSOLVED (UGIL AS SR) 93.4 ug/L
00946  SULFATE, DISSOLVED (MG/L AS SO4) 57.9 mg/L
ooo10 TEMPERATURE, WATER (CELSIUS) 24 C
01057 THALLIUM, DISSOLVED (UG/L AS TL) < 1 ug/L
70301 TOTAL DISSOLVED SOLIDS , SUM OF CONSTITUENTS (MGI/L) 441.208 mg/L
22703 URANIUM, NATURAL, DISSOLVED (UG/L AS U) < 1 ug/L
01085  VANADIUM, DISSOLVED (UG/L AS V) < 1 ug/lL
01090  ZINC, DISSOLVED (UG/L AS ZN) < 5 ug/L
1948302  33.3788889 Denton  218TWMT 1346 7/19/2019 Analysis 39086 ALKALINITY FIELD DISSOLVED AS CACO3 350 mg/L
-97.0258333 Balanced. 00425  ALKALINITY, BICARBONATE DISSOLVED (MGIL), LAB 266 mg/L
00430  ALKALINITY, CARBONATE DISSOLVED (MGIL), LAB 65.1 mg/L
00420 ALKALINITY, HYDROXIDE DISSOLVED (MG/L), LAB 0 mg/L
00415 ALKALINITY, PHENOLPHTHALEIN (MG/L) 32.6 mg/L
00410 ALKALINITY, TOTAL (MG/L AS CACO3) 331 mg/L
01106 ALUMINUM, DISSOLVED (UG/L AS AL) < 5 ug/L
50938  ANION/CATION CHG BAL, PERCENT 0.33 PCT
01095  ANTIMONY, DISSOLVED (UG/L AS SB) < 1 ug/L
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01000 ARSENIC, DISSOLVED (UG/L AS AS) < 1 ug/L
01005  BARIUM, DISSOLVED (UG/L AS BA) 9.06 ug/L
01010  BERYLLIUM, DISSOLVED (UGIL AS BE) < 1 ug/lL
00440 BICARBONATE ION, CALCULATED (MG/L AS HCO3) 324.368 mg/L
01020 BORON, DISSOLVED (UG/L AS B) 169 ug/L
71870 BROMIDE, DISSOLVED, (MGI/L AS BR) 0.0476 mg/L
01025  CADMIUM, DISSOLVED (UG/L AS CD) < 1 ug/L
00915 CALCIUM, DISSOLVED (MGIL AS CA) 0.931 mg/L
00445 CARBONATE ION, CALCULATED (MG/L AS CO3) 39.12 mg/L
00941 CHLORIDE, DISSOLVED (MG/L AS CL) 8.87 mg/L
01030  CHROMIUM, DISSOLVED (UG/L AS CR) 2.11 ug/lL
01035 COBALT, DISSOLVED (UG/L AS CO) < 1 ug/L
01040 COPPER, DISSOLVED (UG/L AS CU) < 1 ugil
00950 FLUORIDE, DISSOLVED (MG/L AS F) 0.164 mg/lL
00900  HARDNESS, TOTAL, CALCULATED (MG/L AS CACO3) 3.495 mg/L
01046 IRON, DISSOLVED (UGI/L AS FE) < 50 ug/L
01049 LEAD, DISSOLVED (UG/L AS PB) < 1 ugil
01130 LITHIUM, DISSOLVED (UG/L AS LI) 16.8 ug/L
00925  MAGNESIUM, DISSOLVED (MG/L AS MG) 0.266 mg/L
01056  MANGANESE, DISSOLVED (UG/L AS MN) 1.1 ug/l
71890 MERCURY, DISSOLVED (UG/L AS HG) < 0.2 ug/L
01060  MOLYBDENUM, DISSOLVED (UG/L AS MO) < 1 ug/L
71851 NITRATE NITROGEN, DISSOLVED, CALCULATED (MG/L AS NO3) < 0.02 mg/L
00631 NITRITE PLUS NITRATE, DISSOLVED (MG/L AS N) < 0.02 mg/L
00400 PH (STANDARD UNITS), FIELD 9.16 SU
00666 PHOSPHORUS, DISSOLVED (MGIL AS P) 0.0223 mg/L
00935 POTASSIUM, DISSOLVED (MG/L AS K) 0.575 mg/L
71860 RESIDUAL SODIUM CARBONATE, CALCULATED 6.552
01145 SELENIUM, DISSOLVED (UGI/L AS SE) < 5 ug/L
00955 SILICA, DISSOLVED (MG/L AS S102) 11.7 mg/L
01075  SILVER, DISSOLVED (UG/L AS AG) < 1 ug/L
00931 SODIUM ADSORPTION RATIO, CALCULATED (SAR) 46.122
00932 SODIUM, CALCULATED, PERCENT 99.205 PCT
00930 SODIUM, DISSOLVED (MG/L AS NA) 196 mg/l
00094  SPECIFIC CONDUCTANCE, FIELD (UMHOS/CM AT 25C) 885 MICR
01080 STRONTIUM, DISSOLVED (UG/L AS SR) 65.2 ug/L
00946 SULFATE, DISSOLVED (MG/L AS S04) 85 mg/lL
00010 TEMPERATURE, WATER (CELSIUS) 248 C
01057 THALLIUM, DISSOLVED (UG/L AS TL) < 1 ug/l
70301 TOTAL DISSOLVED SOLIDS , SUM OF CONSTITUENTS (MGIL) 502.183 mg/L
22703 URANIUM, NATURAL, DISSOLVED (UG/L AS U) < 1 ugil
01085 VANADIUM, DISSOLVED (UG/L AS V) < 1 ug/ll
01090  ZINC, DISSOLVED (UG/L AS ZN) < 5 ug/L

1954605 331727778  Denton 218TWMT 1040 7/19/2019 Analysis 39086  ALKALINITY FIELD DISSOLVED AS CACO3 278 mg/L

-97.2822222 Balanced. 00425 ALKALINITY, BICARBONATE DISSOLVED (MGI/L), LAB 235 mglL
00430 ALKALINITY, CARBONATE DISSOLVED (MG/L), LAB 26.2 mg/L
00420 ALKALINITY, HYDROXIDE DISSOLVED (MGI/L), LAB 0 mg/L
00415 ALKALINITY, PHENOLPHTHALEIN (MG/L) 13.1 mg/L
00410 ALKALINITY, TOTAL (MG/L AS CACO3) 261 mg/L
01106 ALUMINUM, DISSOLVED (UG/L AS AL) < 5 ug/L
50938 ANION/CATION CHG BAL, PERCENT 0.42 PCT
01095  ANTIMONY, DISSOLVED (UG/L AS SB) < 1 ug/L
01000  ARSENIC, DISSOLVED (UG/L AS AS) < 1 ug/L
01005 BARIUM, DISSOLVED (UG/L AS BA) 41.1 ug/L
01010  BERYLLIUM, DISSOLVED (UG/L AS BE) < 1 ug/L
00440  BICARBONATE ION, CALCULATED (MG/L AS HCO3) 286.537 mg/L
01020 BORON, DISSOLVED (UG/L AS B) 177 ug/L
71870 BROMIDE, DISSOLVED, (MG/L AS BR) 0.789 mg/L
01025 CADMIUM, DISSOLVED (UGI/L AS CD) < 1 ug/L
00915 CALCIUM, DISSOLVED (MGIL AS CA) 4.78 mg/L
00445 CARBONATE ION, CALCULATED (MG/L AS CO3) 15.72 mglL
00941 CHLORIDE, DISSOLVED (MG/L AS CL) 148 mg/l
01030 CHROMIUM, DISSOLVED (UG/L AS CR) 211 ug/l
01035  COBALT, DISSOLVED (UG/L AS CO) < 1 ug/L
01040  COPPER, DISSOLVED (UGIL AS CU) < 1 ug/L
00950 FLUORIDE, DISSOLVED {MG/L AS F) 0.187 mg/L
00900 HARDNESS, TOTAL, CALCULATED (MG/L AS CACO3) 19.322 mg/L
01046 IRON, DISSOLVED (UGI/L AS FE) < 50 ug/L
01049 LEAD, DISSOLVED (UG/L AS PB) < 1 ug/L
01130 LITHIUM, DISSOLVED (UGI/L AS LI) 29.2 ug/L
00925  MAGNESIUM, DISSOLVED (MG/L AS MG) 1.61 mg/L
01056 MANGANESE, DISSOLVED (UG/L AS MN) 5.14 ug/L
71890  MERCURY, DISSOLVED (UG/L AS HG) < 0.2 ugll
01060  MOLYBDENUM, DISSOLVED (UGIL AS MO) < 1 ug/L
71851 NITRATE NITROGEN, DISSOLVED, CALCULATED (MG/L AS NO3) < 0.02 mg/L
00631 NITRITE PLUS NITRATE, DISSOLVED (MG/L AS N) < 0.02 mg/L
00400 PH (STANDARD UNITS), FIELD 8.84 SU
00666 PHOSPHORUS, DISSOLVED (MG/L AS P) < 0.02 mg/L
00935 POTASSIUM, DISSOLVED (MG/L AS K) 1.05 mg/L
71860 RESIDUAL SODIUM CARBONATE, CALCULATED 4.849
01145 SELENIUM, DISSOLVED (UG/L AS SE) < 5 ug/L
00955  SILICA, DISSOLVED (MGI/L AS SI02) 11.3 mg/L
01075 SILVER, DISSOLVED (UG/L AS AG) < 1 ugil
00931 SODIUM ADSORPTION RATIO, CALCULATED (SAR) 23431
00932  SODIUM, CALCULATED, PERCENT 96.454 PCT
00930  SODIUM, DISSOLVED (MGI/L AS NA) 232 mglL
00094 SPECIFIC CONDUCTANCE, FIELD (UMHOS/CM AT 25C) 1095 MICR
01080  STRONTIUM, DISSOLVED (UGIL AS SR) 660 ug/L
00946  SULFATE, DISSOLVED (MG/L AS SO4) 58.1 mg/L
00010 TEMPERATURE, WATER (CELSIUS) 251 C
01057 THALLIUM, DISSOLVED (UG/L AS TL) < 1 ug/L
70301 TOTAL DISSOLVED SOLIDS , SUM OF CONSTITUENTS (MG/L) 614.297 mg/L
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22703 URANIUM, NATURAL, DISSOLVED (UG/L AS U) < 1 ug/l
01085  VANADIUM, DISSOLVED (UG/L AS V) < 1 ugll
01090 ZINC, DISSOLVED (UG/L AS ZN) < 5 ugiL

1963102 33.0994444 Denton 218TWMT 1300 7/18/2019 Analysis 39086 ALKALINITY FIELD DISSOLVED AS CACO3 356 mg/L

-97.2127778 Balanced. 00425 ALKALINITY, BICARBONATE DISSOLVED (MG/L), LAB 280 mg/L

00430 ALKALINITY, CARBONATE DISSOLVED (MGIL), LAB 42 mg/L
00420  ALKALINITY, HYDROXIDE DISSOLVED (MGIL), LAB 0 mg/L
00415 ALKALINITY, PHENOLPHTHALEIN (MGIL) 21 mglL
00410 ALKALINITY, TOTAL (MG/L AS CACO3) 322 mg/L
01106 ALUMINUM, DISSOLVED (UG/L AS AL) 6.94 ug/L
50938 ANION/CATION CHG BAL, PERCENT 1.55 PCT
01095 ANTIMONY, DISSOLVED (UG/L AS SB) < 1 ugll
01000  ARSENIC, DISSOLVED (UGI/L AS AS) < 1 ugll
01005 BARIUM, DISSOLVED (UG/L AS BA) 57.3 ug/L
01010 BERYLLIUM, DISSOLVED (UG/L AS BE) < 1 ugll
00440 BICARBONATE ION, CALCULATED (MG/L AS HCO3) 341.697 mg/L
01020 BORON, DISSOLVED (UGI/L AS B) 163 ug/L
71870 BROMIDE, DISSOLVED, (MG/L AS BR) 0.763 mg/L
01025 CADMIUM, DISSOLVED (UG/L AS CD) < 1 ug/L
00915 CALCIUM, DISSOLVED (MG/L AS CA) 1.24 mg/lL
00445 CARBONATE ION, CALCULATED (MG/L AS CO3) 25.2 mg/L
00941 CHLORIDE, DISSOLVED (MG/L AS CL) 160 mg/L
01030  CHROMIUM, DISSOLVED (UGIL AS CR) 2.58 ug/L
01035  COBALT, DISSOLVED (UG/L AS CO) < 1 ug/L
01040 COPPER, DISSOLVED (UG/L AS CU) < 1 ug/L
00950 FLUORIDE, DISSOLVED (MG/L AS F) 0.26 mg/L
00900 HARDNESS, TOTAL, CALCULATED (MG/L AS CACO3) 4.49 mg/L
01046 IRON, DISSOLVED (UGIL AS FE) < 50 ug/L
01049 LEAD, DISSOLVED (UG/L AS PB) < 1 uglL
01130 LITHIUM, DISSOLVED (UG/L AS LI) 25.9 ug/L
00925 MAGNESIUM, DISSOLVED (MG/L AS MG) 0.307 mg/L
01056 MANGANESE, DISSOLVED (UG/L AS MN) 4.62 ug/L
71890 MERCURY, DISSOLVED (UG/L AS HG) < 0.2 uglL
01060 MOLYBDENUM, DISSOLVED (UG/L AS MO) < 1 ug/L
71851 NITRATE NITROGEN, DISSOLVED, CALCULATED (MG/L AS NO3) < 0.02 mg/L
00631 NITRITE PLUS NITRATE, DISSOLVED (MG/L AS N) < 0.02 mg/L
00400 PH (STANDARD UNITS), FIELD 8.91 sU
00666 PHOSPHORUS, DISSOLVED (MG/L AS P) 0.0327 mg/L
00935 POTASSIUM, DISSOLVED (MGI/L AS K) 0.709 mg/L
71860 RESIDUAL SODIUM CARBONATE, CALCULATED 6.353
01145 SELENIUM, DISSOLVED (UG/L AS SE) < 5 ug/lL
00955 SILICA, DISSOLVED (MG/L AS S102) 12.1 mg/L
01075 SILVER, DISSOLVED (UGIL AS AG) < 1 uglL
00931 SODIUM ADSORPTION RATIO, CALCULATED (SAR) 55.643
00932 SODIUM, CALCULATED, PERCENT 99.255 PCT
00930 SODIUM, DISSOLVED (MG/L AS NA) 267 mg/L
00094 SPECIFIC CONDUCTANCE, FIELD (UMHOS/CM AT 25C) 1186 MICR
01080 STRONTIUM, DISSOLVED (UGIL AS SR) 113 ug/L
00946 SULFATE, DISSOLVED (MG/L AS SO4) 54.6 mg/L
00010  TEMPERATURE, WATER (CELSIUS) 284 C
01057  THALLIUM, DISSOLVED (UG/L AS TL) < 1 uglL
70301 TOTAL DISSOLVED SOLIDS , SUM OF CONSTITUENTS (MGIL) 689.541 mg/L
22703 URANIUM, NATURAL, DISSOLVED (UG/L AS U) < 1 ug/l
01085 VANADIUM, DISSOLVED (UG/L AS V) < 1 ugll
01090  ZINC, DISSOLVED (UG/L AS ZN) < 5 ug/L

1964506  33.0719444  Denton 218TWMT 1778 7/18/2019 Analysis 39086  ALKALINITY FIELD DISSOLVED AS CACO3 344 mg/L

-97.0511111 Balanced. 00425 ALKALINITY, BICARBONATE DISSOLVED (MG/L), LAB 291 mg/L
00430 ALKALINITY, CARBONATE DISSOLVED (MG/L), LAB 18.9 mg/L
00420 ALKALINITY, HYDROXIDE DISSOLVED (MGIL), LAB 0 mg/L
00415 ALKALINITY, PHENOLPHTHALEIN (MG/L) 9.44 mg/L
00410  ALKALINITY, TOTAL (MG/L AS CACO3) 310 mg/L
01106  ALUMINUM, DISSOLVED (UG/L AS AL) 5.52 ug/L
50938 ANION/CATION CHG BAL, PERCENT 22 PCT
01095 ANTIMONY, DISSOLVED (UG/L AS SB) < 1 ug/ll
01000 ARSENIC, DISSOLVED (UG/L AS AS) < 1 ug/l
01005 BARIUM, DISSOLVED (UG/L AS BA) 63.7 ug/L
01010 BERYLLIUM, DISSOLVED (UGIL AS BE) < 1 ugll
00440 BICARBONATE ION, CALCULATED (MG/L AS HCQO3) 355.267 mg/L
01020 BORON, DISSOLVED (UG/L AS B) 261 ug/L
71870 BROMIDE, DISSOLVED, (MG/L AS BR) 1.21 mglL
01025  CADMIUM, DISSOLVED (UG/L AS CD) < 1 uglL
00915 CALCIUM, DISSOLVED (MG/L AS CA) 2.93 mg/L
00445 CARBONATE ION, CALCULATED (MG/L AS CO3) 11.328 mg/L
00941 CHLORIDE, DISSOLVED (MG/L AS CL) 259 mg/L
01030  CHROMIUM, DISSOLVED (UG/L AS CR) 2.64 ug/l
01035 COBALT, DISSOLVED (UG/L AS CO) < 1 ug/L
01040  COPPER, DISSOLVED (UGI/L AS CU) < 1 ugll
00950 FLUORIDE, DISSOLVED (MG/L AS F) 0.541 mg/L
00900 HARDNESS, TOTAL, CALCULATED (MG/L AS CACO3) 10.806 mg/L
01046 IRON, DISSOLVED (UG/L AS FE) 51.8 ug/L
01049 LEAD, DISSOLVED (UG/L AS PB) < 1 ug/L
01130 LITHIUM, DISSOLVED (UG/L AS LI) 42.1 ug/L
00925 MAGNESIUM, DISSOLVED (MG/L AS MG) 0.776 mg/L
01056 MANGANESE, DISSOLVED (UG/L AS MN) 6.34 ug/L
71890 MERCURY, DISSOLVED (UG/L AS HG) < 0.2 ug/L
01060 MOLYBDENUM, DISSOLVED (UG/L AS MO) < 1 ug/L
71851 NITRATE NITROGEN, DISSOLVED, CALCULATED (MG/L AS NO3) < 0.02 mg/L
00631 NITRITE PLUS NITRATE, DISSOLVED (MG/L AS N) < 0.02 mg/L
00400 PH (STANDARD UNITS), FIELD 8.64 sU
00666 PHOSPHORUS, DISSOLVED (MG/L AS P) < 0.02 mg/L
00935 POTASSIUM, DISSOLVED (MG/L AS K) 1.19 mg/L
71860 RESIDUAL SODIUM CARBONATE, CALCULATED 5.99
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01145  SELENIUM, DISSOLVED (UGI/L AS SE) < 5 ug/L
00955  SILICA, DISSOLVED (MGIL AS SI102) 13 mgiL
01075  SILVER, DISSOLVED (UGIL AS AG) < 1 ugll
00931 SODIUM ADSORPTION RATIO, CALCULATED (SAR) 44.294
00932 SODIUM, CALCULATED, PERCENT 98.558 PCT
00930  SODIUM, DISSOLVED (MGI/L AS NA) 330 mg/L
00094  SPECIFIC CONDUCTANCE, FIELD (UMHOS/CM AT 25C) 1510 MICR
01080  STRONTIUM, DISSOLVED (UG/L AS SR) 256 ug/L
00946  SULFATE, DISSOLVED (MG/L AS SO4) 83.4 mg/L
00010 TEMPERATURE, WATER (CELSIUS) 327 C
01057 THALLIUM, DISSOLVED (UG/L AS TL) < 1 ug/l
70301  TOTAL DISSOLVED SOLIDS , SUM OF CONSTITUENTS (MGIL) 877.106 mglL
22703 URANIUM, NATURAL, DISSOLVED (UGIL AS U) < 1 uglL
01085  VANADIUM, DISSOLVED (UGIL AS V) < 1 uglL
01090 ZINC, DISSOLVED (UG/L AS ZN) < 5 uglL
1964306 33.1061111 Denton  212WDBN 308 7/18/2019  Analysis 00425 ALKALINITY, BICARBONATE DISSOLVED (MGIL), LAB 364 mg/L
-97.0038889 Balanced. 00430 ALKALINITY, CARBONATE DISSOLVED (MGIL), LAB 0 mg/L
00420 ALKALINITY, HYDROXIDE DISSOLVED (MGIL), LAB 0 mg/L
00415 ALKALINITY, PHENOLPHTHALEIN (MG/L) 0 mglL
00410 ALKALINITY, TOTAL (MG/L AS CACO3) 364 mg/L
01106 ALUMINUM, DISSOLVED (UG/L AS AL) 21.5 ugiL
50938 ANION/CATION CHG BAL, PERCENT 1.13 PCT
01095 ANTIMONY, DISSOLVED (UG/L AS SB) < 1 uglL
01000 ARSENIC, DISSOLVED (UGIL AS AS) < 1 ugll
01005 BARIUM, DISSOLVED (UG/L AS BA) 9.8 ug/L
01010 BERYLLIUM, DISSOLVED (UGIL AS BE) < 1 ugiL
00440 BICARBONATE ION, CALCULATED (MG/L AS HCO3) 444,206 mg/L
01020 BORON, DISSOLVED (UG/L AS B) 1710 ug/L
71870 BROMIDE, DISSOLVED, (MG/L AS BR) 0.106 mg/L
01025 CADMIUM, DISSOLVED (UG/L AS CD) < 1 ug/L
00915 CALCIUM, DISSOLVED (MGIL AS CA) 19.6 mg/L
00445 CARBONATE ION, CALCULATED (MGIL AS CO3) 0 mg/L
00841 CHLORIDE, DISSOLVED (MGI/L AS CL) 29.6 mglL
01030 CHROMIUM, DISSOLVED (UGIL AS CR) 3.83 ug/L
01035 COBALT, DISSOLVED (UG/L AS CQO) 4.03 ug/L
01040 COPPER, DISSOLVED (UGIL AS CU) < 1 uglL
00950 FLUORIDE, DISSOLVED (MGIL AS F) 2 mglL
00900 HARDNESS, TOTAL, CALCULATED (MG/L AS CACO3) 94.273 mg/L
010486 IRON, DISSOLVED (UG/L AS FE) 1100 ugiL
01049 LEAD, DISSOLVED (UGIL AS PB) < 1 ug/L
01130 LITHIUM, DISSOLVED (UGIL AS LI) 44.9 ug/L
00925 MAGNESIUM, DISSOLVED (MG/L AS MG) 10.8 mg/L
01056 MANGANESE, DISSOLVED (UGIL AS MN) 3100 uglL
71880 MERCURY, DISSOLVED (UGI/L AS HG) < 0.2 ug/L
01060 MOLYBDENUM, DISSOLVED (UGIL AS MO) < 1 ugll
71851 NITRATE NITROGEN, DISSOLVED, CALCULATED (MG/L AS NO3) < 0.02 mg/L
00631 NITRITE PLUS NITRATE, DISSOLVED (MGI/L AS N) < 0.02 mg/L
00400 PH (STANDARD UNITS), FIELD 6.89 5U
00666 PHOSPHORUS, DISSOLVED (MGIL AS P) 0.0917 mg/L
00835 POTASSIUM, DISSOLVED (MGIL AS K) 1.98 mg/L
71860 RESIDUAL SODIUM CARBONATE, CALCULATED 5.414
01145 SELENIUM, DISSOLVED (UG/L AS SE) < 5 ugiL
00955 SILICA, DISSOLVED (MGIL AS S102) 8.44 mg/L
01075 SILVER, DISSOLVED (UG/L AS AG) < 1 ugll
00931 SODIUM ADSORPTION RATIO, CALCULATED (SAR) 11.932
00932 SODIUM, CALCULATED, PERCENT 86.063 PCT
00930 SODIUM, DISSOLVED (MGI/L AS NA) 265 mg/L
00094 SPECIFIC CONDUCTANCE, FIELD (UMHOS/CM AT 25C) 1068 MICR
01080 STRONTIUM, DISSOLVED (UGIL AS SR) 737 ug/L
00946 SULFATE, DISSOLVED (MG/L AS S04) 267 mglL
00010 TEMPERATURE, WATER (CELSIUS) 208 C
01057 THALLIUM, DISSOLVED (UG/L AS TL) < 1 uglL
70301 TOTAL DISSOLVED SOLIDS , SUM OF CONSTITUENTS (MG/L) 823.573 mg/L
22703 URANIUM, NATURAL, DISSOLVED (UG/L AS U) < 1 uglL
01085 VANADIUM, DISSOLVED (UGIL AS V) 1.24 ug/L
01080 ZINC, DISSOLVED (UGIL AS ZN) 17 uglL
Aquifer Code Description
218ALRS Trinity (Antlers)
218PLXY Trinity (Paluxy)
218TWMT Trinity (Twin Mountains)
212WDBN Woodbine
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Appendix B: 2019 Palmer Drought Index Maps
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Appendix C: Publication Affidavits
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