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Session Outline

Review Pumping: 2011 through June 2015

State Water Plan Strategies for North Texas GCD
Review Water Demands

Water Level Changes and DFCs

Assessment Of Available Drawdown In 2070 For Public
Water Supply Wells




Pumping by County Graphs

Total Metered Pumping Compared to Total MAGs

Total Metered plus Exempt Pumping Compared to
MAGs

Total Metered Pumping by Aquifer Compared to MAG
Total Metered plus Exempt Pumping by Aquifer




Notes on Pumping Estimates

TWDB Historical Groundwater Pumping Estimates
Used for Years 2011 and 2012

Exempt Pumping Volumes from North Trinity GAM
Tables

Meter Data Used for Years 2012, 2013, 2014, and January
through June of 2015

For Year 2015, MAG and Exempt Pumping Volumes
were divided by 2




Unassigned Pumping

For some of the meter data, no screen information was
available, so pumping volumes were unassigned.

These volumes are not included in any of the county
graphs.

Unassigned Pumping (acre-feet)
County  |201 20142015 (1/2)

Collin 251| 224| 21
Cooke | 9

Denton | 372
Total Unassigned
201/ 226{ 2.25]  4.44
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Collin County Total Metered Pumping

2010 GAM
Total Pumping
= 5,608 ac-ft
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Total Pumping:
2011 source: TWDB historical pumping estimates. .
2012, 2013, 2014 and first half of 2015: NTGCD meter data. ® Total Pumping B MAGs




Collin County Total Pumping Comparisons

Historical Pumping Meter Data

B Metered Pumping ™ MAG ®Exempt Pumping
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Total Pumping
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TWDB Historical estimates used for Year 2011 pumping.

Jan-Jun 2015

Exempt Pumping Estimates from North Trinity GAM (year 2010) were used for all years.
MAG and exempt pumping for Year 2015 divided by 2 for comparison to 6 months of meter data.
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Northern Trinity Aquifer
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~ Northern
Trinity and
Woodbine
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Aquifers

Region 1: Woodbine, Antlers
| Regicn 2: Woodbine, Paluxy, Twin BMountains
| Regicn 3: Woodbine, Paluxy, Travis Peak
| Region 4: Woodbine, Paluxy, Hensell, Hosston, Travis Peak

| Region 5: Hensell, Hosston, Travis Peak

Woodbine outcrop

L ] Cross section




North Trinity GAM Stratigraphic Regions

Region 2 I NT GAM Region 1

NT GAM Region 2

COLLIN

Region 1: Woodbine, Antlers
Region 2: Woodbine, Paluxy, Twin Mountains
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Updated Groundwater Availability Model of the FINAL

Morthern Trinity and Woodbine Aquifers— MODEL REPORT

Model SR s -
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Figure 4.1.6

Chart showing model terminology and corresponding formation names and aguifer
names common to each region.
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Collin County Region 1 (Woodbine)
Metered Pumping and MAG

Historical Pumping Meter Data
Estimate

D — 2010 GAM

Total Pumping
= 3,545 ac-ft
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BOWoodbine Meters @ Woodbine MAG




Collin County Region 1 (Antlers)
Metered Pumping and MAG

Historical Pumping Meter Data

Estimate )

2010 GAM
Total Pumping
= 2,034 ac-ft
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Collin County Region 2 (Paluxy)
Metered Pumping and MAG

Historical Pumping Meter Data

Estimate  —
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2010 GAM
Total Pumping
= 1,468 ac-ft
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Collin County Region 2 (Twin Mountains)
Metered Pumping and MAG

Historical Pumping Meter Data

Estimate —
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2010 GAM
Total Pumping
=479 ac-ft
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Big Picture Comparison
Collin County

Recent Woodbine pumping exceeds annual MAG

Trinity - Twin Mountains pumping exceeds MAG in
2012 and 2013 (Region 2)

Trinity - Antlers (Region 1) and Trinity — Paluxy
(Region 2) pumping consistently less than MAG
volumes
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Cooke County




Cooke County Total Metered Pumping

Historical Pumping
Estimate

 —

Meter Data

—

10,695

2010 GAM
Total Pumping
= 6,298 ac-ft

Volume (ac-ft)

2011 2012 2015/2

Total Pumping:
2011 source: TWDB historical pumping estimates.
2012, 2013, 2014 and first half of 2015: NTGCD meter data. B Total Pumping B MAGs




Cooke County Total Pumping Comparisons

Historical Pumping Meter Data B Metered Pumping B MAG @ Exempt Pumping
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2011 2012 2013 Jan-Jun 2015

TWDB Historical estimates used for Year 2011 pumping.
Exempt Pumping Estimates from North Trinity GAM (year 2010) were used for all years.
MAG and exempt pumping for Year 2015 divided by 2 for comparison to 6 months of meter data.




Cooke County Region 1 (Woodbine)
Metered Pumping and MAG

Historical Pumping Meter Data

Estimate —

2010 GAM
Total Pumping
=616 ac-ft
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Cooke County Region 1 (Antlers)
Metered Pumping and MAG

Historical Pumping Meter Data
Estimate

2010 GAM
Total Pumping
=4,210ac-ft
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Cooke County Pumping by Year and Aquifer

Historical Pumping
Estimate

Meter Data

 —

B Trinity-Antlers Metered Pumping

M Trinity-Antlers Exempt Pumping

R |

B Woodbine Metered Pumping

Woodbine Exempt Pumping

2010 GAM
Total Pumping
= 6,298 ac-ft
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TWDB Historical estimates used for Year 2011 pumping.
Exempt Pumping Estimates from North Trinity GAM (year 2010) were used for all years.
MAG and exempt pumping for Year 2015 divided by 2 for comparison to 6 months of meter data.

Jan-Jun 2015




Big Picture Comparison
Cooke County

Trinity — Antlers pumping significantly exceeds MAG
in 2012 and 2013 and first half of 2015

Recent Woodbine pumping less than MAG volumes
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Denton County




Denton County Total Metered Pumping

Historical Pumping Meter Data 2010 GAM
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Total Pumping:
2011 source: TWDB historical pumping estimates.
2012, 2013, 2014 and first half of 2015: NTGCD meter data. B Total Pumping B MAGs




Denton County Total Pumping Comparisons

Historical Pumping
Estimate

 — |

Meter Data B Metered Pumping B MAG [ Exempt Pumping
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2010 GAM
Total Pumping
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Jan-Jun 2015

TWDB Historical estimates used for Year 2011 pumping.
Exempt Pumping Estimates from North Trinity GAM (year 2010) were used for all years.
MAG and exempt pumping for Year 2015 divided by 2 for comparison to 6 months of meter data.




Denton County Region 1 (Woodbine)
Metered Pumping and MAG

Historical Pumping Meter Data

Estimate  —

2010 GAM
Total Pumping
= 2,776 ac-ft

/

3
|2
&
Q
£
E
Q
-

2012 2013 2015/2

OWoodbine Meters @ Woodbine MAG




Denton County Region 1 (Antlers)
Metered Pumping and MAG

Historical Pumping Meter Data

Estimate  —
2010 GAM

Total Pumping
= 16,034 ac-ft
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Denton County Region 2 (Paluxy)
Metered Pumping and MAG

Historical Pumping Meter Data

_ Estimate  —

2010 GAM
Total Pumping
=6,639ac-ft
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Denton County Region 2 (Twin Mountains)
Metered Pumping and MAG

Historical Pumping Meter Data

I Estimate  —
l 2010 GAM

Total Pumping
= 8,131 ac-ft
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Denton County Pumping by Year and Aquifer

B Trinity-Antlers Metered Pumping B Trinity-Antlers Exempt Pumping
B Woodbine Metered Pumping Woodbine Exempt Pumping

Historical Pumping Meter Data 2010 GAM

Estimate ) VOl T

= 20,970 ac-ft

Pumping (AFY)

1111

2011 2012 2013 2014 Jan-Jun 2015

TWDB Historical estimates used for Year 2011 pumping.
Exempt Pumping Estimates from North Trinity GAM (year 2010) were used for all years.
MAG and exempt pumping for Year 2015 divided by 2 for comparison to 6 months of meter data.




Big Picture Comparison
Denton County

Meter data currently similar to MAG estimates

Woodbine, Trinity — Antlers and Trinity — Paluxy
pumping less than MAG volumes

Trinity — Twin Mountains pumping barely exceeds
MAG in 2014 only
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Review of Water Supply
Strategies for North Texas GCD




Water Management Strategy Graphs

Water Supplies by Type

Water Supplies by Type: By County and Year

Water Source Type: Percentage by County and Year
Total Strategy Volumes by County

Denton County: Groundwater vs. All Other Sources
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N. TX GCD Water Supplies by Type
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N. TX GCD Water Supplies by Type

B Manufacturing Conservation

M Golf Course Conservation

Indirect Reuse Lavon- Purchase Water from

Provider
New Wells

Direct Reuse-Frisco

N
th
>
=

M Direct Reuse

B TRA Denton Creek WWTP Reuse

-
th
>
=]

=
o
-
]
Fan
1]
[+}]
‘-
[«H]
—
L& ]
<
1]
£
=
o]
=

Ty
N N N NN NN




N. TX GCD Water Supplies by Type, County, and Year
250,000
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X GCD Water Source Type

ercentage by County and Year

2020

M Municipal Conservation Basic
Manufacturing Conservation
B Wholesale Water Provider Customer Conservation
M Lake Ralph Hall - Indirect Reuse
B TRA Denton Creek WWTP Reuse

2040

B Municipal Conservation Expanded
B Manufacturing Conservation Basic
W Direct Reuse

A New Wells

2060

B Golf Course Conservation
M Indirect Reuse Lavon- Purchase Water from Provider
M Direct Reuse-Frisco

B Purchase from Water Provider




Collin County

Manufacturing Conservation
m Golf Course Conservation
M Indirect Reuse Lavon- Purchase Water from Provider
B Wholesale Water Provider Customer Conservation
B Municipal Conservation Expanded

B Municipal Conservation Basic

=
g
-
g
)
=
d
=
3)
~)
@
g
=
=]
-

2020 2030 2040 2050 2060 2070




Cooke County
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Denton County
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Denton County Groundwater Supply vs. All Other Sources
250,000

" Woodbine Aquifer @ Trinity Aquifer

200,000
= All other sources
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Summary of Strategies

Reuse (~1,500 ac-ft in 2020 to ~6,000 ac-ft in 2070)
New Wells (~1,500 ac-ft, 2020 through 2070)

Conservation (~75,000 ac-ft in 2020 to 250,000 ac-ft in
2070)
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Review of Water Demand




North Texas GCD Water Demand by Type
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North Texas GCD Water Demand by Type
(Non-Municipal)
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North Texas GCD Water Demand by Type, County, and Year
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Demand Summary

Non-Municipal Demand: ~35,000 ac-ft in 2010 to over
50,000 ac-ft in 2060

Municipal Demand: ~350,000 ac-ft in 2010 to over
850,000 ac-ft in 2060

County other?
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DFCs and
Water Level Changes




North Trinity GAM Stratigraphic Regions

Region 2 I NT GAM Region 1

NT GAM Region 2

COLLIN

Region 1: Woodbine, Antlers
Region 2: Woodbine, Paluxy, Twin Mountains
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Updated Groundwater Availability Model of the
Worthern Trinity and Woodbine Aquifers—

Model
Terminology

Woodbine
Aquifer

Washita/
Fredenicksburg
Groups

Hensell
Aquifer

F earsa!l
Formaftion

Hosston
Aquifer

Glen Rose

Mountains

Twin
Mountains

Twin
Mountains

yellow = sandstone aquifers

Figure 4.1.6

Glen Rose

Travis Peak

Travis Peak

Travis Peak

Glen Rose

Travis Peak

Pearsall/
Sligo

Hosston/
Travis Peak

MODEL REPORT

—

FINAL

Region 5

Woodbine
(no sand)

(nosand)

Glen Rose

Hensell/
Travis Peak

If’e arsall/
Sligo

Hosston/
Travis Peak

Chart showing model terminology and corresponding formation names and aguifer
names common to each region.
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Converting Trinity DFCs

_________1

North Texas GCD Desired Future Conditions (5( -year DFC)

| Paluxy | GlenRose | Hensel | Hosston |
298

251 236

0 | 78

157 180
All values are in feet of di awdown over a 50-ye ir period.

North Texas GCD Desired Future Conditions (O 1e-year DFC)

Woodbine
3.1 -
0.0 - 08 ©
- -

Twin Mountains

0.3

= calculated DFC
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Used TWDB water level data for wells with at least five
measurements between January 2000 and June 2015

Calculated the water level change from the first measurement to
the last

Divided by the number of years between first and last
measurements to get an average annual water level change

Mapped along with North Texas data to add continuity to the
data set

Negative change is drawdown (water level decline) and positive
change is a rebound (increase in water level)
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= _ s "DALLAS , Uso 2P , d e 5
g 0 10 N WOODBINE AQUIFER
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A County |Antlers 1-year DFC (ft)
Cartwrigh 1 CO”iI’] ‘5.0
Cooke -1.0 r
Denton -3.1
Fannin -3.9
1-year DFC = -3.3 Grayson e
Annual Average Change = -4.2
AN : 4.4 0.7 16.8
RN S S B . GRAY.S.CN e 34
e W - 06 e
e, N COOKE 201 13842 L, FANNIN
P 3 '_5 3 ®
“SEp TN N 21, * o2 1-year DFC = -3.9
I T i -_— -11.3.
g nverage Liiange . Annual Average Change =?
R T & ; -10.9
Voo | 1-year DFC = -3.1 R > /
1" Annual Average Change = -2.1 | ,  s18 \ Explanation
429 ® 1-vear DFc e -5.0 ®  Average Annual Water Level Change
Annual Average Antlers 1-year DFC Exceedance M
8.1
i \ 01 3 cha“ge = _10.3 Trinity (outcrop)
WIS E D E)N T;O N : COLLIN Trinity (downdip)
-14.4 ;
.'-1.6 : ‘ ! Trinity GAM Region 1 (Antlers)
) : ; Trinity GAM Region 2 (Paluxy, Twin Mountains)
3 ;0.2 7 i % Z I Cafdc " /
PN 68 - +
b Notes:
R 1) Negative change is groundwater drawdown and positive change is rebound.
: sd 2) A highlighted circle indicates that the average annual water level change
B ek e01 : % .C.t at that particular location exceeds what is allowed by the current 1-year DFC. 7
E\ i | 0 5 10 N TRINITY ANTLERS AQUIFER
"',TON‘ — | A AVERAGE ANNUAL WATER LEVEL CHANGE
= LBG-GUYTON ASSOCIATES Miles 2000-2015




County [Paluxy 1-year DFC (ft)
Collin -6.0
Cooke N/A
|Denton -2.0
|Fannin -4.2
Grayson N/A
COOKE

GRAY'SON : . SRR NNNEE

1-year DFC = -4.2
Average Annual Change = -0.4/

AR 7
N

1-year DFC = -2.0
Average Annual Change = -27.0

DENTON

L(/( 4
Explanation

1-year DFC = -6.0 N .
Average Annual Change =? | ©

Average Annual Water Level Change ’/{
Paluxy 1-year DFC Exceedance

Trinity (outcrop)

COLLIN Trinity (downdip)
Trinity GAM Region 1 (Antlers)
y Trinity GAM Region 2 (Paluxy, Twin Mountains)
Y y,
-7.7 \ I
(®) ' -46.4 Notes:
(® 1) Negative change is groundwater drawdown and positive change is rebound.
. Sd 2) A highlighted circle indicates that the average annual water level change
SR To0 S @A L _L_/-\ES N nrdqq;:ﬂ tha[t particular location excleeds what is allowed by the currenf 1-year EZFC
@c"‘ o 5 10 N TRINITY PALUXY AQUIFER
Slouvroy — AVERAGE ANNUAL WATER LEVEL CHANGE

N 75:7 LBG-GUYTON ASSOCIATES

Miles

2000-2015
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County |Twin Mountains 1-year DFC (ft) -
Collin -4.6
Cooke N/A
Denton -3.9
" |Fannin -3.6
Grayson N/A
GRAYSON SRR o
COOKE
1-year DFC = -3.6
~Average Annual Change = ?
,F%"*? . N
‘,: 1
vad v ‘ : \ L’( : ™~
1-year DFC = -4.6 | Esolanation
1-veal‘ DFC = '3-9 ' Average A“nual | ®  Average Annual Water Level Change -
AveraQEAnnual change — -5_6 change - _0 3 Twin Mountains 1-year DFC Exceedance >
Deaenton 03 : Trinity (outcrop)
DENTON ) ° COLLIN Trinity (downdip)
Trinity GAM Region 1 (Antlers)
; Trinity GAM Region 2 (Paluxy, Twin Mountains)
. -6.9 ~ ~ : ;
3.2 o® ; N~ — - 7
& _7.4' ; S a8
biive 47 N DR j Notes:
3 « O | 1) Negative change is groundwater drawdown and positive change is rebound.
: ; \ = sd 2) A highlighted circle indicates that the average annual water level change
% Sl g N — SRS %D ALL A.S 3 gfﬂitihft parficular location exoeeds| what is allowed by the current 1-ye{ar DFC. , N
i'i‘éi"mc‘ 0 5 10 N TRINITY TWIN MOUNTAINS AQUIFER
‘ —— A AVERAGE ANNUAL WATER LEVEL CHANGE
&5 LBG-GUYTON ASSOCIATES Miles 2000-2015




Woodbine:

Good monitoring well coverage except in Cooke County outcrop
Recent Collin County average rate of decline exceeds DFC

Antlers:
Good monitoring well coverage
Recent Cooke and Collin Counties average rate of decline exceeds DFC

Paluxy:
Need monitoring wells in Collin County
Recent Denton County average rate of decline exceeds DFC

Twin Mountain:
Need monitoring wells in Collin County
Recent Denton County average rate of decline exceeds DFC




|| Woodbine | Antlers | Paluxy
Exceeds DFC | Exceeds DFC Less than DFC

Exceeds DFC
Denton | Less than DFC | Less than DFC| Exceeds DFC | Less than DFC

FINE PRINT
Preliminary data and analysis

Based on arithmetic averages of wells by county
Evaluation not meant to imply any regulatory response




Public Water Supply wells

2070 available drawdown calculated above the “lowest” possible
pump setting

Top of the screen

6” casing or screen

Water levels were averaged across multiple layers as appropriate in
Hydrogeologic Regions 1 and 2

Simulated water levels represent regional condition — therefore, 24-
hour drawdown in each well needs to be accounted for when
assessing well impacts — these impacts are not included in this
analysis
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North Texas Groundwater Conservation District ﬁ\?"ron‘
NTWGAM Run Results - Available Drawdown in Public Water Supply Wells N

Chart indicates the percentage of Public Supply Wells where the available drawdown
in 2070 is less than or equal to the specified value.

Available drawdown calculated as the difference between the water level and the
lowest estimated pump setting. The lowest estimated pump setting assumed to the
top of the screen or where the well diameter becomes 6 inches or less (whichever is
closer to land surface). For multi-aquifer wells, the water level for each aquifer was
averaged to obtain a single water level value.
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Run 5: 70% of the wells have a 2070
available drawdown of 440 feet or less
(30% have 440 feet or more)

Run 5: 30% of the wells have a 2070
available drawdown of 100 feet or less
(70% have 100 feet or more)

501 Wells Total
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Percent of Wells
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North Texas Groundwater Conservation District
NTWGAM Run Results -Available Drawdown in Public Water Supply Wells

Chart indicates the percentage of Public Supply Wells where the available drawdown
in 2070 is less than or equal to the specified value.

Available drawdown calculated as the difference between the water level and the
lowest estimated pump setting. The lowest estimated pump setting assumed to the
top of the screen or where the well diameter becomes 6 inches or less (whichever is
closer to land surface). For multi-aquifer wells, the water level for each aquifer was
averaged to obtain a single water level value.
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Run 5: 350 of the wells have a 2070
available drawdown of 440 feet or less
(151 have 440 feet or more)

Run 5: 153 of the wells have a 2070
available drawdown of 100 feet or less
(348 have 100 feet or more)

501 Wells Total
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Number of Wells

Run 5 (Conv) Run 6.1 Run 6.2 Run 6.3 Run6.4 =---2010
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Run 5 Available Drawdown (ft)
B Dry Wells

A Below Pinch Point

Strat Region 1
Strat Region 2

Available Drawdown (ft)

@ 1-500

© 501-1,000
o 1,001-1,500
© 1,501-2,000
® 2001-2500

2070 Available Drawdown Map

N ..
0 i i Trinity - Antlers
o Miles A Collin, Cooke and Denton Counties
A:zilablel?dnmwdown calculated as the difference between water level and the lowest estimated pump setting. NTGAM Run 5

For multi-aquifer wells, the Run 5 water level for each aquifer was averaged to obtain a single water level value.




“purant

Available drawdown calculated as the difference between water level and the lowest estimated pump setting
For multi-aquifer wells, the Run 5 water level for each aquifer was averaged to obtain a single water level value.
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Issues.....

How to state DFCs ?
Drawdown in 2070
Available drawdown in 2070

With the modeling approach and results - Each of these
is possible

Scale of DFC ?
GMA wide
County and aquifer
Downdip (confined) and Outcrop (unconfined)

Impact on Monitoring, Implementation, Petitions,
Rules, Management Plans
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What’s next?

Most districts are currently assessing the modeling results
GMA-8 meeting on November 18

Next Step: Based on everything you have learned
Discuss facts and develop a direction for GMA-8

Consider percent remaining available drawdown in 2070 as
a DFC
Additional runs based on input from GCDs
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