CCGCD

( OLORADO COUNTY

GROUNDWATER
CONSERVATION DISTRICT

Agenda

A Groundwater Availability Modeling (GAMSs)
A GAM Results

A Historical Groundwater Usage
A Desired Future Conditions (DFC)



Groundwater Availability
Modeling (GAM)




Gulf Coast Aquifer Groundwater Model Areas
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Why Model?

A Predict future conditions (planning and
decision support)

A Integrate and interpret hydrogeologic
data

AVisualize complex processes/data sets
A Build intuition and understanding



Model Parameters

AModel composed of a grid with 1 mile x 1 mile cells
AEach model layer has 177 rows and 269 columns for
47,613 cells

AModel has four total layers

ANumber of total cells equals 190,452
Afrom one cell to the next, there can be differences in thickne
transmissivity, storage, recharge, pumpage, etc.

AWhere there is more data available, there is greater

certainty in model calibration
AExample: in the downdip areas of the Jasper aquifer, simula
water levels could not be compared to measured water levels
because so few wells penetrate the layer
AColorado County doamt have a large amount of data



Model Objectives

ABest suited to answer regionatale groundwater
Issues such as predicting aquiteide waterlevel
fluctuations under various pumping or recharge
conditions

AShould be accurate at a scale of tens of miles
when a group of wells or water levels in an entire
county Is considered

ANot well suited to predict watelevel declines
around a single well in a community or to assess
absolute changes to water levels in the future



3-D Conceptual Model
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Water Budget: Predevelopment Steady State
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Active Chicot Aquifer Cells

Legend
[ ©GC GAM Boundary
[] Texas counties T
= Chicot Active cells

o WA ERSTONE

B

Active Cells
Chicot

= e | Moded Input Figure §-2




~— Active Chicot Aquifer Cells




Approximate Thickness of Chicot
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GAM Results



GAM 0856 Water Budget for Colorado County

recharge springs/
seeps wells

surroundmg— f
counties surface water

storage ‘ aq u Ifer
) COast

S ———

GAM 0856 In Out Net

Storage 2,632 0 2,632
Surrounding Counties 46,636 -65,851 -19,215
Springs and Seeps 0 -5 -5
Rivers and Streams 37,626 -10,626 27,000
Evapotranspiration 0 -55 -55
Coast - - -
Recharge 37,626 0 37,626
Wells 0 -47,981 -47,981

Total 124,520 -124,518 2



Colorado County GAM Run Results

GAM Total Volume Volume Volume  Ave Drawdown | Ave Drawdown | Ave Drawdown
Volume Chicot Evangeline Jasper Chicot Evangeline Jasper
07-12 | 33,236 16,930 15,681 624
07-14 | 47,857 24,378 22,580 900 -1.4 -11.7 -26.3
07-35| 47,857 24,378 22,580 900 -7.3 -11.5 -25.1
07-36 | 47,857 24,378 22,580 900 -7.3 -11.5 -25.1
07-43 | 40,000 20,379 18,875 754 -1.3 -3 -18.9
07-42 | 33,000 16,810 15,569 620 4.3 5 -12.5
0817 | 47,857 24,378 22,580 900 -7.5 -11.6 -26.2
0856 | 48,000 24,450 22,650 900 -5.2 -8.8 -20.3

Fayette and Wharton Count§8-56 GAM Run Results

Coun Total Volume Volume Volume  Ave Drawdown | Ave Drawdown Ave Drawdown
ty Volume Chicot Evangeline| Jasper Chicot Evangeline Jasper

T ‘ 8,658 i 885 7,619 ‘ n/a 13.4 45.4

Wharton | 175,000 108,650 66,350 0 | -11.7 -3.8 -21.1




GAM Run Comparisons for Chicot Aquifer
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GAM Run Comparisons for Evangeline Aquifer
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Acrefeet

GAM Run Comparisons for Jasper Aquifer
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GAM Runs: Chicot Aquifer Pumpage Comparison

GAM Run 07-12 GAM Run 08-56
Pumpage (acre-feet per year) Pumpage (acre-feet per year)
Chicot Aquifer Chicot Aquifer
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GAM Run 0&6: Chicot Aquifer Water Level Comparisol

GAM Run 08-56 GAM Run 08-56
Initial water levels for 1999 Simulated water levels for 2060
Chicot Aquifer Chicot Aquifer
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GAM Run 0&6: Chicot Aquifer Water Level Change

GAM Run 08-56
Water level change from 1999 to 2060
Chicot Aquifer

—_——

Boundary

50 100 Miles
1 |

7090 80 5040 30 20 10 | , |

Contour interval = 10 feet



GAM Run 0&6: Evangeline Aquifer Water Level Chanc
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GAM Run 0&%6: Jasper Aquifer Water Level Change

GAM Run 08-56
Water level change from 1999 to 2060
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Historical Groundwater Usage

ST N T AT T T

1974 2,503 59,704 2,639 335 65,246
1980 3,050 62 60,098 4,432 980 69,522
1984 2,859 18 38,194 1,069 896 43,036
1985 3,126 17 37,464 951 978 42,536
1986 2,820 93 38,737 858 1,034 43,542 50,000
1987 2771 110 34,071 878 825 38,655
1988 2,957 100 48,300 1,801 864 54,022 70,000
1989 2,933 99 25,795 993 849 30,559
60,000 -
1990 2,927 96 44,280 993 837 49,133
1991 2,650 116 41,850 2,569 856 48,041 50,000
1992 2,680 168 42,285 1,584 868 47,585 5
£ 40,000
1993 2,782 160 18,650 1,562 972 24,096 o
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Groundwater Use Summary Estimates (1982004)
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Rice Acreage Planted in Colorado County

—o Acres of Rice Planted

VAR VN

YA

vy

CTNA

N

' 1002
- 9002

5002
| ¥002
| €002

2002
| 1002
| 0002
| 666T
| 866T
| /66T
9661
| GB6T
| ¥66T
| €661
| 2661
| 166T
0661
| 6861
886T
1861
9861
| G86T
| 7861

€861
| 2861
| 1861

086T
| 6161
| 8161
1161
 9/6T
| G/6T
/6T
€161
| 2L6T
T/6T
06T
696T

60,000

50,000

40,000

G 30,000

20,000

10,000

U.S. Dept. of Agriculture



Comparison

AGAM 0856 shows48,000 aet/yr pumpage
AWater usage survey shows declining usage to
23,355 adt/yr pumpagein 2004

AConclusion: GAM 086 is usingeryliberal
estimates of water usage

A The most conservative GAM run was
whichshowedtotal use of 33,000 aft/yr
pumpageand average gains in water level for the
Chicot and Evangeline




Desired Future Conditions



Desired Future Conditions

What is the definition of Desired Future Conditions?

DFCs are the desired, quantified conditions of groundwater resources
(such as water levels, water quality, spring flows, or volumes) at
specified time or times in the future or in perpetuity.

What is the purpose of Groundwater Management Areas?

Until September 2001, the primary purpose of GMAs was the creation
of groundwater conservation districts by petition. After September
2001, the primary purpose has been joint planngyganning that
became required in September 2005.

What legislation happened in September 2005 that impact GCDs and
GMAS?

House Bill 1763 was passed and stipulated that districts are required to
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From R.E. Mace, et al, 2006, A Streetcar Named Desired Future
Conditions: the New Groundwater Availability for Texas.
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Examples of DFCs

Water levels do not decline more than 100 feet in 50 years

Water quality is not degraded below 1,000 milligrams per liter of total
dissolved solids for 50 years

Spring flow is not allowed to fall below 10 cubic feet per second in times
during the drought of record for perpetuity

50 percent of the water in storage will be available in 100 years

What is not a DFC

Pumping totals 10% of the 1997 volume each decade
Recharge accounts for 90% of the pumping over 50 years



DFCs and MAGSs

A CCGCD within GMA 15 determines Desired Future Conditions
ADa! wmMp @Attt &dzoYAOG // D/I5 oly
the TWDB

ATWDB calculates the Managed Available Groundwater (MAG)
based on the DFC

AMAG is the amount of water that may be permitted by a distric
for beneficial use in accordance with DFC of the aquifer

A CCGCD is required to report the MAG in their groundwater
plans and ensure the plan contains goals and objectives
consistent with achieving the DFC



How to Word a DFC Statement

A Example: Colorado County

A Water Levels

I From estimated year conditions, the average drawdown of the
Aquifer should not exceed approximately feet by 2060.

I From estimated yeat999conditions, the average drawdown of the

Aquifer should not exceed approximately feet by 2060.
I From estimated year 1999 conditions, the average drawdown of the
ChicotAquifer should not exceed approximately feet by 2060.

I From estimated year 1999 conditions, the average drawdown of the
Chicot Aquifer should not exceed approximateffeet by 2060.



GAM RunComparisons (Colorado County)

30,000

25,000

Chicot
/‘ Evangeline
#20,000

ol

Pumpage

15,000
10,000
5,000
Jasper
0 = E
10 5 0 -5 -10 -15 -20 -25 -304

Water level change (feet)




& Cdz(i dzZNB ¢ Cdzii dzNB

AFDCs must be fevaluated at least every 5 years;
we arenot forever locked in with the numbers we
come up with this year

AFDCs are iterative; they will change as additional
data and demographics are acquired

AThe TWDB Central Gulf Coast GAM will likely be
replaced at some point in the not too distant
future; discussions between UR&era and TWDB
on a new model (LCRB model)







