Status of Water
Levels compared

Brazos Valley to Desired Future
Conditions
Groundwater

Conservation 2023
District

May 11, 2023

Advanced Groundwater Solutions, LLC



Groundwater Management Area 12

= AGS

Advanced Groundwater Solutions, LLC
www.advancedgw.com

Groundwater Management Area #

"N Kaly Tring enderson Trotp
e foet Corsicana Poynor. Cuney
Publin Y ¢ %
Walnut Springs N Lz Hillboro Navarro v | MAP LEGEND
Hico. Iredell Hill .. i GMA =12
] gReklaw )
Bosq ue Py Abbott Dawson Anderson C hercniuis(ke PR —
West Paiime === River Basin
Clifton ‘ :
Cranfills Gap . NN Coolidge B Reservoir
Hamilton Valley Nills rl.mm.cxl:o;:;u Elkhart W Cities
Bellmead A Counties
; Halsburg-iMesto Wells : )
Hamilton o McLannan G Grapeland Major Aquifers
aco 2
o Gatesvill s Latexo Kesnied Cenozoic Pecos Alluvium
ville i i
McGregor Robinson
Coryell crockeHHoOUuston I seymour
Lorena Marlin Gulf Coast
popose Falls B Carizo - Wilcox {outcrop)
Lott v . :
kmpasas Ty Trinity E Carrizo - Wilcox {downdip)
Groveton Hueco - Mesilla Bolson
CopperasiCove "\ Temple
Killeen - Rosebud Ogallala
LAmgRLas Tasmoor Bel[eeton [ Edwards - Trinity Platesu (outcrop)
— Salado Rogers Edwards - Trinity Plateau (downdip) |
LINDON B JOENSON Holland
LAKE g’gnmm Florence Point Blank - g
b Huntsville
BUCHANAN Jarell  “Biriest LEWTS shssivonpalker m Edwards BFZ {downdip)
Burnegertram ‘ Laxz " Trinity (outcrop)
Birnal = CRANCER o CIBBONS LIVINGSTON =n
viberty Hill Williamson Laxx : CREEX RESERVOIR e [ Trnity (downdip)
Geor G~ = L
Marble Falls Leander R Taylor ~Thrall NS &1 N e Grimes NewWavey! San Jacinto
CedarPark  Round Rock B ; 3¢ Saook Milizal} Anderson | LarE ) Shepherd cecLamER
o iy SO Butjesorsok : conmor " wils RmmAIEE L
i AR R . e feration it e
l.r:ﬁ‘“ i Pflugerville wurTy exingtor \ \_ y Navasota Mantgomery - elaiand aocrmate.
iomaee rarisl | eway s/ Manor £2 NN AN : Montgomery
Travis - N £\
< o R
i Aust 455N Washington PO shenandoan -
Dripping Springs. i Carffiine Brenham Dayt
: . o - Pine Island "
~ N, LAKE
Hay:ﬁ R ! o ey ) 49”1:8 Humble . 1
s RESERVOIR
Kyle Indus =
Easone ™ Wimberley T thtand "'Austin B Jersey Villa ] Mont
s Fayettéville N “Harris sszsox
SanMargos ~ Lockhart Pattison RESERVOIR
Kai
Comal Caldwell Sealy . Houston La Porte
Bellaire
New Braunféls Weimar___ Columbus Simontgn  Fulshear Pasadena
ew L ;ux Luling Sugar Land
s ool o3




The Groundwater Planning Cycle

Joint Groundwater Planning Regional Water Planning

( Region e
°

( Texas Water
Development Board

| DFCs |
g

& 9
|MAG| _

5 P

dvanced Groundwater Solutions, LLC
www.advancedgw.com




Desired future condition means a quantitative
description, adopted in accordance with Section 36.108,
of the desired condition of the groundwater resources in
a management area at one or more specified future

times.

Water level decline
Volume remaining
Available drawdown remaining
Spring discharge
Water quality
Subsidence
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Why track DFCs?

Sec. 36.3011 (b) An affected person may file a petition with
the commission requesting an inquiry for any of the following
reasons:

(6) a district fails to update 1ts rules to i1mplement
the applicable desired future conditions...

(7) the rules adopted by a district are not designed to
achieve the adopted desired future conditions;

(9) the groundwater 1n the management area 1s not
adequately protected due to the failure of a district to
enforce substantial compliance with 1ts rules.

~ AGS
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Some Potential Monitoring Challenges

= Sufficient monitoring locations in each aquifer

= Good geographic well distribution

= Access to wells

= ldentifying screened intervals in wells

= Collecting consistent measurements (pump downtime)

= Even “static” measurements in confined aquifers are sensitive
= |ncorporating changes in monitoring network

= Maintaining monitoring wells for long periods

= Back-estimating water levels to starting time

= AGS
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Desired Future Conditions

m  BVGCD worked with 4 other GCDs in GMA-12 to establish DFCs for 2070
m DFCsadopted by GMA 12 on November 30, 2021.
m  TWDB published MAGs on November 1, 2022. (GAM RUN 21-017 MAG)

m Sparta, Queen City, Carrizo, Calvert Bluff, Simsboro, Hooper, Yegua, Jackson and Brazos
River Alluvium aquifers

m  AllDFCs changed from 2016 cycle except for Brazos River Alluvium Aquifer
m  DFCsresult from both science and policy factors/decisions
m DFCsare generally long-term goals for larger areas

m AreDFCsplanning or regulatory? Yes.

= AGS
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DFC Development versus DFC Tracking

m DFC Development

> Asa part of Joint Planning Process, water level declines are evaluated by simulating
the effects of pumping in GMA 12 with the GAM

> DFCsare decided in part by this modeling and other policy decisions

m DFC Tracking

> Actual water level measurements are used to compare aquifer conditions to DFCs

> Use static artesian head declines in wells taken at generally the same time each year
to estimate aquifer conditions for comparison to the DFC

> For Brazos River Alluvium - convert water level measurements to percent aquifer
saturation

= AGS
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Current BVGCD DFC Tracking Methods

1. Arithmetic average of data

2. Spatially weighted average
> Use interpolation method to estimate data onto a regularly-spaced grid

> Average the grid values

= AGS
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Sparta
Queen City
Carrizo
Calvert Bluff
Simsboro
Hooper

Yegua-Jackson

53

44

84

111

262

167

67

Planning Period

2000 - Dec. 2069
2000 - Dec. 2069
2000 - Dec. 2069
2000 - Dec. 2069
2000 - Dec. 2069
2000 - Dec. 2069

2010 — Dec. 2069

DFC Goals Established During GMA 12 2021 Planning Cycle
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Monitoring of groundwater pumping essential in understanding changes
In artesian head and the status of aquifer conditions compared to DFCs

DFC Well Map — Aquifer Key

© > ¢ @ ¢ & 0O

Brazos River Alluvium Sparta Aquifer Example:

Sparta Aquifer
59-22-509

Queen City Aquifer © State Well Number

Carrizo Aquifer
©-27 Artesian Head Change in Well

Calvert Bluff Formation Between about 1999 and 2023, ft

Simsboro Aquifer + = Increase in Artesian Head

Hooper Formation - = Decline in Artesian Head

Yegua-Jackson Aquifer ® BvGeD Sparta Observation Well

® Additional Observation Well in BVGCD Monitoring Program

mw AGS
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Sparta Aquifer DFC Wells

= AGS
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59-06-606
59-06-903
59-13-803
59-14-505
59-14-709
59-15-102
59-21-201
59-21-511
59-21-705
59-22-509
59-22-512

Private
Private
Private
Private
Private
Private
City of Bryan Well 6
Private
TAMU Well 2
Private

Private

12
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* BVGCD Sparta Observation Well
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* BVGCD Sparta Observation Well



Spatially
Weighted
Sparta
Aquifer Head
Change
Estimate

BVGCD Sparta Aquifer
Weighted Average Artesian

Head Change 2000-2023:
11 feet decline
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Sparta Aquifer Observation Wells
0

ot AGS 400
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Depth to Water (ft)

200

250 +—

300 +—

350 +—

SWN, SI (ft) or TD (ft), Owner

---9--- 59-14-505, 565-645 , Private
—&— 59-21-201, 389-479, City of Bryan Well 6

---A--- 58-06-606, 260-360, Private
---%--- 58-06-903, 420-520, Private
—x— 59-13-803, 240-310, Private

—e— 59-14-709, 500-790, Private

- - - 59-15-102, 440-540, Private

- -¥ - 58-21-511, 380-540, Private

- -~ - 58-21-705, 373-473, Private

----- 4 59-22-509, 898-1,072, Miramont Country CC Well 2
59-22-512, 755-960, Private

SWN = State Well Number
SI(ft) = Screened Interval, feet
TD(ft) = Total Depth, feet

2000

2005 2010 2015



Queen City Aquifer DFC Wells

59-05-101 Private
59-06-901 Private

m AGS
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BVGCD Queen City Observation Well




Queen City Aquifer Observation Wells
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Depth to Water (ft)

0
A & & f—H’_‘\/.\‘
50
100 e ; S Mg
150
200
250
300 ——— SWN, SI (ft) or TD(ft), Owner
—4—59-05-101, 38, Private
390 + SWN = State Well Number  ——
e _ : SI(ft) = Screened Interval, feet
—#—59-06-901, 670-680, Private TD(ft) = Total Depth, feet
400 T T T T T T T T T T T T T T T T T
2000 2005 2010 2015 2020 2025
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Carrizo Aquifer DFC Wells

59-04-708 Private

59-05-105 Private

59-05-301 Private

59-21-402 TAMU Well 5
59-21-416 City of College Station Carrizo #1

m AGS
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Carrizo Aquifer

Arithmetic Average
Artesian Head Change
2000-2023:

14 feet decline

Spatially Weighted Average
Artesian Head Change
2000-2023:

13 feet decline

2070 DFC
Average Artesian Head
84 feet decline
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* BVGCD Carrizo Observation Well
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Carrizo Aquifer Observation Wells
0
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Depth to Water (ft)

— ) ‘\A_‘_\
90
l—\\*\\ I
100 = — —
150 s Pemmmm D M L SR P Y ¥ S U " et o » »
200
SWN, SI(ft) or TD(ft), Owner
250 41— 59-04-708, 100-200, Private
“““ ®- 59-05-105, 340-420, Private
300 — .
---x--- 59-05-301, 730-750, Private
SWN = State Well Number
—— 59-21-402, 1,120-1,345, Texas A&M Well 5 SI(ft) = Screened Interval, feet
350 1— TD(ft) = Total Depth, feet
—+—59-21-416, 1,120-1,340, College Station Carrizo Well 1
400 T T T T T T T T T T T T T T T
2000 2005 2010 2015 2020 2025
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Calvert Bluff Formation DFC Wells

59-03-438 Private
59-03-606 Private

m AGS
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Calvert Bluff Formation Observation Wells
0

= AGS
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Depth to Water (ft)

“""_’"'"_“"""""'"""'"""'"“'"""_'_;;K“_‘x-"*"'X"‘*_"*'"*‘“*x
50 = -—0 0o o 4
# 4 + g A g & ——e
100
150
200
250 +— SWN, SI(ft) or TD (ft), Owner
- % - 59-03-438, 181,Private
300 —
—o— 59-03-606, 280-420, Private
SWN = State Well Number
350 — SI(ft) = Screened Interval, feet —]
—=— 39-54-703, 615, Private TD(ft) = Total Depth, feet
400 T T T T T T T T T T T T T T T
2000 2005 2010 2015 2020

2025 ,



Simsboro Aquifer DFC Wells

39-46-702 Private

39-52-504 Private

39-53-703 Private

39-59-601 Private

39-59-905 Private

39-61-706 City of Franklin Well 4
59-03-437 Private

59-04-701 City of Hearne Well 4
59-05-901 Wickson Creek SUD Wheelock Well
59-14-706 Wickson Creek SUD Well 1
59-21-412 City of Bryan Well 19
59-21-714 TAMU Well 8

= AGS
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Simsboro
Aquifer

Arithmetic Average
Artesian Head Change
2000-2023:

58 feet decline

Spatially Weighted Average
Artesian Head Change
2000-2023:

59 or 61 feet decline

2070 DFC
Average Artesian Head
262 feet decline

= AGS
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Spatially
Weighted
Simsboro
Aquifer
Head
Change
Estimates

Fresh Simsboro Aquifer
Weighted Average Artesian
Head Change 2000-2023:
59 feet (decline)

= AGS :
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BVGCD Simsboro Aquifer
Weighted Average Artesian

Head Change 2000-2023:
61 feet (decline)
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Simsboro Aquifer Observation Wells (Robertson County)

0 o
50
100
g 150
o
$
° 200
'E_ SWN, SI (ft) or TD (ft), Owner """*-?--*‘::;.-.:.-:.:__-_:_ﬁ_:: EEEE
o 250 | —o— 39-46-702, 600-660, Private %ﬁ "
—x— 39-52-504, 85-100, Private " *:
< A
—a&— 39-53-703, 450, Private
+
300 + —%— 59-04-701, 1,221-1,425, City of Hearne Well 4 (POW)
—=— 39-59-905, 460-480, Private
—— 59-03-437, 450-460, Private
350 +— & 39-61-706, 1,093-1,214, City of Franklin Well 4 SWN = State Well Number
~O 1R, 1,USS- 1,214, Lily of Frankiin Ve SI(ft) = Screened Interval, feet
39-59-601, 485-585, Private TD(ft) = Total Depth, feet
G S --—+---59-05-901, 2,105-2,185, Wickson Creek SUD Wheelock \Well
~ A 400 —

Advanced Groundwator Sondons L Lc 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 4
www.advancedgw.com



Depth to Water (ft)

m AG
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Simsboro Aquifer Observation Wells (Brazos County)
0

50

100

150

200

250

300 -

350 -

| ——050-21-412, 2,416-2,918, Bryan 19 (Old CS 4)

SWN, SI (ft), Owner
—8—59-14-706, 2,756 - 3,056, Wickson Creek UD Well 1

——509-21-409, 2,520-2,960, City of College Station Well 2
—8—50-21-411, 2,430-2,920, City of College Station Well 3

——50-21-413, 2,364-2,864, City of College Station Well 5
—4—59-21-714, 2,742-2,990, TAMU Well 7A (Well 8)

SWN = State Well Number
SI(ft) = Screened Interval, feet
TD(ft) = Total Depth, feet

400

1970 1975 1980 1985 1990 1995 2000 2005

2010 2015 2020 2025

29



Hooper Formation DFC Wells

39-44-904 Private
39-51-805 Private
39-51-910 City of Bremond Well 4
39-51-911 City of Bremond Well 5
39-59-104 Private

= AGS

Advanced Groundwater Solutions, LLC
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» BVGCD Hooper Observation Well

; A state Well Number

* BVGCD ngper Observation Well



Hooper Formation Observation Wells

0
S0
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Yegua-Jackson Aquifer DFC Wells

59-21-911 Private

59-22-511 Private

59-22-601 Private

59-30-207 TAMU Golf Course
59-30-308 Wellborn WSC Agnello Well 1
59-30-410 TAMU Brayton Training Field
59-31-703 Private

= AGS

Advanced Groundwater Solutions, LLC
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Yegua-Jacksoon Aquifer Observation Wells
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Comparison of DFCs Over Last Six Yeatrs,
average feet of artesian head change

Span of Sparta Queen Carrizo Calvert Hooper Yegua-
NCELS City Bluff Jackson
(2010)
-6

2000-2018
2000-2019 +1 : -8 - -32 -1 +6
2000-2020 -7 - -20 - -33 -8 +6
2000-2021 -9 - -7 - -34 -14 +11
2000-2022 -12 - -11 - -43 -6 +8
2000-2023 -16 - -14 - -58 -5 +9
DFC -53 -44 -84 -111 -262 -167 -67
2000-2070

~ AG S (water level
: decline)
Advanced Groundwater Solutions, LLC
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Comparison of Simsboro DFCs and Rate of Decline Over Last Six Years

Span of Years Simsboro Average | Simsboro Rate
Artesian Head of Decline, feet
Change, feet per year

2000-2018 -31 -

2000-2019 32 1

2000-2020 33 1

2000-2021 -34 1

2000-2022 43 9

2000-2023 58 15
DFC (2000-2070) 262

m AGS

Advanced Groundwater Solutions, LLC
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Brazos River Alluvium Aquifer DFC Wells

State Well Number m

59-03-402 Private
59-11-309 Private
59-12-420 Private
59-12-807 Private
59-20-603 Private
59-20-907 Private
59-38-608 Private
59-38-904 Private
59-39-809 Private

= AGS
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Location of Brazos River Alluvium Wells =
with Water Level Hydrographs
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Brazos River Alluvium Observation Wells (Robertson County)

= AGS
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= AGS
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Brazos River Alluvium Well Data
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Summary

At this time, there is no indication that the District cannot comply with the
current DFCs

The rate of average artesian head decline increased in the Simsboro in
2022 and 2023

District staff continues to add wells to monitoring network

www.advancedgw.com
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Pumping estimates through 2022 (draft)
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