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ORDER OF THE DAY

A Some transboundary management insights from the
Mexico -US border

A Application of the transboundariness approach
A Current research on transboundary aquifers between

Mexico and Texas: identification, classification and
priorization
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THE PROBLEM
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16 Confidence Level: Reasonable

(1) Tijuana/San Diego
-(Tijuana, Otay Sweetwater and Mission system)
(5) Cuenca Baja del Rio Colorado system:
Valle de Mexicali/ Imperial, Ogilby and Yuma Valley
(6) Cuenca Baja del Rio Colorado system:
Valle San Luis Rio Colorado/Yuma
(8) Sonoyta-Papagos system:
Sonoyta-Papagos/San Simon Wash
(12) Nogales/Santa Cruz (TAAP1)
(13) Santa Cruz/Santa Cruz-San Rafael (TAAP1)
(14) San Pedro/San Pedro (TAAP2)
(15) Rio Agua Prieta/Douglas (INA)
(19) Los Moscos/ Hachita Moscos
(20) Josefa Ortiz de Dominguez/Mimbres
(21) Las Palmas/Mimbres

(22) Conejos Medanos/Mesilla Bolson (TAAP3)

(23) Valle de Juarez/Hueco Bolson (TAAP4)

(31) Presa La Amistad/Edwards

(33) Allende-Piedras Negras/Local aquifers

(36) Bajo Rio Bravo/Carrizo Wilcox-Gulf Coast
(Yegua Jackson no data)

8 Confidence Level: Some
(7) Los Vidrios/Western Mexican Drainage
(9) Arroyo Seco/Tuscon AMA
(16) Arroyo San Bernardino/San Bernardino Valley
-San Bernardino basin
(17) Janos/Animas and Playas aquifer basin
(29) Serrania del Burro/Edwards
(30) Cerro Colorado-La Partida/Edwards
(34) Hidalgo/Carrizo Wilcox
(35) Lampazos/Anahuac-Carrizo Wilcox
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12 Confidence Level: Limited

2) Tecate/Potrero Valley and Campo Valley

3) La Rumorosa-Tecate/Jacumba Valley and Davies Valley

4) Laguna Salada/Coyote Wells Valley
10) Rio Altar/Tucson Active Management Area
11) Rio Alisos/Santa Cruz
8) Ascencion/ Hachita Moscos
4) Valle del Peso/West Texas Bolsons
5) Bajo Rio Conchos/West Texas Bolsons
6) Alamo Chapo/lgneous
7) Manuel Benavides/Local aquifers
8) Santa Fe del Pino/Local aquifers
2)

1
2
2
2
2
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32) Palestina/Local aquifers
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GROUNDWATER MANAGEMENT PERSPECTIVES

The problem
Mexico S
A Federal - one (Basin Councils and Y :
Cotas) A State -multiple management

A Combination of basin, and geologic

A Physical/ administrative boundaries i
boundaries

IBWC/CILA
Not explicit authority

One aquifer, multiple binational management agencies
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GROUNDWATER MANAGEMENT PERSPECTIVES

Veda Restrictions I,11,111 From the pacific coast to California Management based on priorization . Only
Valle de Juarez type lll or II, Tijuana basin is considered Type A aquifer
only irrigation districts, type category, the rest low priority aquifers
I
The rest of the aquifers no Arizona Groundwater priority regions. AMA areas
veda restrictions (13 in Santa Cruz Aquifer and INA in Douglas
aquifers) Aquifer

Santa Cruz and San Pedro part of TAAP
Los Vidrios/Mexican Drainage and
Sonoyta -Papagos /Simon Wash are
recognized as trans but not priority

COTAS:- limited funding, Only two COTAS: New Surface & groundwater conjunctively
representation and Janos/Animas and Playas Mexico used
enforceability Aquifer Priority to water stressed basins: Mined
Ascencion /Hachita Groundwater Basins and CMA
Moscos Aquifer Conejos -Medanos /Mesilla Bolson is CMA

Las Palmas/ Mimbres aquifer is recognized
as trans but not priority

Texas Del egates management
Regional Planning Groups send
recommendations to TWDB. No GDC in
Hueco Bolson area. Conejos Medanos /La
Mesilla and VValle de Juarez/ Hueco Bolson
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THE TRANSBOUNDARY NATURE @GRUIFERSr TRANSBOUNDARINESS

oThe extent to which aquifer riparians prioritize a particular aquifer over
another and recognize its value in the context of economic, environmental,
social, cultural, and | egal Il nstituti onal cCr

0 Afunction of the attention that aquifer riparians give to a particular border
aquifer r at her than a siIi mple geographic or hydro

OThe

t r a n s dlemanits delatedy to the aquifer drive and  extend its limits
I n di ffer

ent di mensi ons and at di fferent S C ¢

0 Ameasure of the implications of having and identifying and aquifer that
happentobeshared by t wo or more countriesao.
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CRITERIA TO MEASURE THE LEVEL OF AQUIFER TRANSBOUNDARINESS

Score: 3 (high), 2 (med), 1 (low)

AQUIFER Population GW Dependency Water Quantity /Quality Data/ Research Political Cooperation Efforts Other Issues
AR (by any use) Challenges Availability Recognition (as Governing the
transboundary ) Agenda
High Med Low High Med + Low High Med Low Reasonable Some Limited Both Partial, None High Some Limited/ Highly Some Limited
. 400,000 around < 100,000 . 70% 40-60% < 30% Deficit Deficit signs of Not or only countries one binational local none visible partial
200,000 salinity contamination reported on country and local on one
contamination starting to yet one or part level country
vulnerability appear side of
another
system
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AQUIFER TRANSBOUNDARINESS

Priority Aquifers based on Level of Transboundariness

= | evel of transboundariness
AQUIFERS

Priority




Current Research
Transboundary Aquifers between Mexico and Texas
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GEOLOGICAL CORRELATION

Mexico/USA Geologic Units Del Canyon-Telephone Canyon Fm. (USA) -106°0'0" -105°0'0" -104°0'0"
¥ Water West Nueces Fm /West Nueces Fm — e 2o 5y F
m— Country Boundary Kiamichi Fm./Kiamichi Fm. =% 3 Geologic map

CENOZOIC Edwards Fm JEdwards Fm.

Region 1
[ ] Sand dunes/Sand Dunes i Finlay Formation (USA)

El Paso-Van Horn

~€ 0510 20 30 40
O Vile:
3 1

|| Sand Sheet/Sand Sheet Cox Sandstone (USA)

|| atAluviumQt Alluvium Yearwood Fm. (USA)

|| atLacustrine/at Lacustrine Bluff Mesa Fm. (USA)

| | atcoluvium/at Colluvium || Campagrande Fm. (USA)

|| tEolic/at Eolic La Pena Fm /Yucca Fm.

L Jat /at Cong [ ] Shatter Fm (USA)

| | Playa Deposits (USA) 1] Presidio Fm. (USA)

- Quaternary Clay and Mud (USA) Etholen Fm. (USA)

Gatuna Fm. (USA) Torcer Formation (USA)

|| Toy Limestone (USA) Aurora Fm JGlen Rose Fm.

L | Qtto Tertiary Clay and Mud (USA) Cupido-Las Vigas Fm. (Mex)

[___] Neogene Conglomerate (Mex) Malone Formation (USA)

- Tertiary lgneous Rocks/ La Casita Fm. (Mex)
Tortiary lgaeous Rocks Triassic-Jurassic conglomerate (Mex)
Extrusive Igneous Rocks (USA)

PALEOZOIC

Dacitic Porphyry (Mex)
| | Tertiary Basalts/Tertiary Basalts - Pastor Fm. (Mex)
Plomosas Fm. (Mex)

L Ash Flow TuftiAsh Flow Tuft -

| Rnyodacite-Rhyodacitic Tuft (Mex) & Verde Fm. (Mex)

P Rhyoltic Breccia (Mex) Monillas Fm. (Mex)
Rhyolitic Porphyry/Rhyolitic Porphyry Dewey Lake Fm. (USA)

El Rhyolitic Tuff (Mex) Rustier-Castile Fm, Undivided (USA)

| | Andesitic Porphyry (Mex) l Rustler Fm. (USA)

Trachyte/Trachyte Castide Fm. (USA) s
Tonalite (Mex) Bell Canyon-Brushy Canyon (USA)
[ -] Tarantula Gravel (USA) Brusky Creek Fm. (USA)

[ ] Perdz Conglomerate (USA) BN Cartsbad Group (USA)
|| Chisos Fm. (USA) Capitan Limestone (USA)
[ | Hogeye Tutr (USA) [ | Belt Canyon Fm. (USA)
D El Uno Formation (Mex) | Cherry Canyon Fm. (USA)
MESOZOIC [ ] Word Fm. (USA)
Cretaceous Rocks Undivided (USA) L] Yates Fm. (USA)

Formation not assigned (Mex) || Goat Seep Limestone (USA)
B85 Cretaceous Conglomerate (Mex) Munn Fm. (USA)

| Navarrete Fm. (Mex) || Briggs Fm. (USA)

| | Picacho FmPicacho Fm. || Cutotf Shale (USA)

Bl San Carlos Fm /San Carlos Sandstone Lici] Mina Grande Fm. (USA)
|| Aguja FmJAguja Fm. Seven Rivers Fm. (USA)
.| Pen FmJPen Fm. £ 7] Ross Mine Fm. (USA)

[ ] Upper Tamautipas Fm. (Mex) [::7:51] Pinto Canyon Fm. (USA)

| Van Hom Sandstone (USA)
Metasedimentary Rocks (USA)
Meta Igneous Rocks (USA)

Lanoria Quartzee (USA)
Hazel Formation (USA)
[ 253 Mundy Breccia (USA)
|| Aramoore Fm. (USA)

Georgetown Fm /Georgetown Fm || Victorio Peak Fm. (USA) Los Filtros Fm. (Mex)
Benigno Fm. (Mex) {1 ] Bone Spring Limestone (USA) N i [ .
Cuchillo Fm. (Mex) Leonardian Rocks Undivided (USA) \ .
Boquillas Fm /Boquillas Fm. ; Hueco Limestone (USA) 2 { United States M Mo
Eagle Ford Fm JEagle Ford Group ; Ala Fm. (USA) e 7.&— :
Ojinaga Fm JOjinaga Fm. Magdalena Fm. (USA) \ ™ 1r ‘P "
- Boracho Limestone (USA) Mississippian and Devonian Rocks/ b ’ 8
— Ay : !
[T Benevides Fm./Benevides Fm Mississippian and Devonian Rocks S A > ?g
i F s EENN R
Loma de Plata Fm /Espy Limestone tigseleién Dolomile (UIA) \"\ GXICOQ R f
— Buda-Del Rio Fm/ Paleozoic Rocks Undivided (USA) Yy L A~ 1
[=] ~J ) S5-3
Buda Limestone-Del Rio Clay ] Sostenes Fm./Montoya Dolomite ~3 / :
] Buda and San Martine Undivided (USA) Cieneguita Fm. (USA) \ f A
Washita Group/Washita Group || Ordovician Undivided (USA) _J \ E
B

| | Sta Elena FmJSta Elena L
Del Carmen Fm /Del Carmen Limestone
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GEOLOGICAL CORRELATION

Mexico/USA Geologic Units
Water
N Country Boundary
CENOZOIC
Modern Alluvium (USA)
Sand dunes/Sand Dunes
Sand Sheet/Sand Sheet
Qt Alluvium/Qt Alluvium
Qt Lacustrine/Qt Lacustrine
Qt Coliuvium/Qt Colluvium
|:| Qtc Qt C:
Playa Deposits (USA)
Quaternary Clay and Mud (USA)
Evaporites (USA)
D Gypsite (USA)
[ ] TanokaFm. (UsSA)
Gatuna Fm. (USA)
|| Toy Limestone (USA)
|| atto Tertiary Clay and Mud (USA)
:] Neogene Conglomerate (Mex)

- Tertiary Igneous Rocks/
Tertiary Igneous Rocks

] Extrusive Igneous Rocks (USA)

Dacitic Porphyry (Mex)

Tertiary Basalts/Tertiary Basalts

Ash Flow Tufff/Ash Flow Tuff

Rhyodacite-Rhyodacitic Tuff (Mex)

Rhyolitic Breccia (Mex)

| Rhyolitic Porphyry/Rhyolitic Porphyry

Rhyolitic Tuff (Mex)

Andesitic Porphyry (Mex)

Trachyte/Trachyte

Quartzmonzonite (Mex)

Fingers Fm. (USA)

Tarantula Gravel (USA)

| | Perdiz Conglomerate (USA)

| | Chisos Fm. (USA)

|| Hogeye Tuff (USA)

|| Hannold Hill Fm. (USA)

[[_] Black Peaks Fm. (USA)

MESOZOIC

Javelina Fm. (USA)

Cretaceous Rocks Undivided (USA)

| | Formation not assigned (Mex)

Cretaceous Conglomerate (Mex)

Navarrete Fm. (Mex)

|| picacho Fm./Picacho Fm.
San Carlos Fm./San Carlos

Buda-Del Rio Fm./
Buda Limestone-Del Rio Clay

-105°0'0" -104°0'0" -103°0'0"
Buda and San Martine Undivided (USA) -

Geologic map
| washita Group/Washita Group .
|| sta Elena Fmsta Elena Limestone i Region 2
Del Carmen Fm./Del Carmen Limestone b Van Horn - Fort Stockton
Del Canyon-Telephone Canyon Fm, (USA) Qg W —E 0 5 10 20 30 40

s,
West Nueces Fm./West Nueces Fm. %

Salmon Peak Fm./ iy ) . : : 2 Q
Salmon Peak Limestone ) 8 T
|:| Kiamichi Fm./Kiamichi Fm.
Edwards Fm /Edwards Fm.
|___| Finlay Formation (USA)
m Fredercksburg Group (USA)
- Fort Terret Member (USA)
Puerto Rico Fm. (Mex)
|| Cox Sandstone (USA)
Yearwood Fm. (USA)
Biuff Mesa Fm. (USA)
Campagrande Fm. (USA)
La Pena Fm./Yucca Fm.
[ ] shafter Fm. (UsA)
- Presidio Fm. (USA)
[ Etholen Fm. (USA)
Aurora Fm.Glen Rose Fm.
Trinity Group Undivided (USA)
Bissett Conglomerate (USA)
B cupido-Las vigas Fm. (Mex)
La Casita Fm. (Mex)
|| Dockum Group Undivided (Mex)
PALEOZOIC
. Pastor Fm. (Mex)
Plomosas Fm. (Mex)
Verde Fm. (Mex)
Monillas Fm. (Mex)
Dewey Lake Fm. (USA)
H Skinner Ranch Fm. (USA)
Rustler Fm, (USA)
Castile Fm. (USA)
7 Capitan Limestone (USA)
Bell Canyon Fm. (USA)
8| Cherry Canyon Fm. (USA)
Tansill Fm. (USA) 5| AnaFm. (USA)
Tessey Limestone (USA)

- Mississippian and Devonian Rocks/
\

Word Fm. (USA) p Mississippian and Devonian Rocks
Yates Fm. (USA) s

Fusselman Dolomite (USA)
7 Paleozoic-Carboniferous (Mex)
Cathedral Mountain Fm. (USA)
Fm. (USA)

Miles

31°0'0"

30°00"

IPALEOZOIC

29°0'0"

| | Aguja Fm.Aguja Fm.

Pen Fm./Pen Fm,

|| Austin Fm.JAustin Chalk

Upper Tamaulipas Fm. (Mex)
Georgetown Fm./Georgetown Fm.
Benigno Fm. (Mex)

Cuchilio Fm, (Mex)

Boquillas Fm./Boquillas Fm.
Eagle Ford Fm JEagle Ford Group
Ojinaga Fm./Ojinaga Fm.

Boracho Limestone (USA)
Benevides Fm./Benevides Fm.
Loma de Plata Fm./Espy Limestone

|| Sostenes Fm./Montoya Dolomite
-5 Cieneguita Fm. (USA)

j SoptankcEm. (USA) || Ordovician Undivided (USA)
Haymond Fm. (USA) 8| Marathon-Dagger Flat Fm, (USA)
Dimple Limestane (USA) Cambrian-Carboniferous Rocks (Mex)i4
Tesnus Fm. (USA) PRECAMBRIAN
) Munn Fm. (USA) [0 Van Horn Sandstone (USA)
Cutoff Shale (USA)

Mina Grande Fm, (USA)

[0 Metasedimentary Rocks (USA)
[ ] seven Rivers Fm. (USA) K

v 4

Meta Igneous Rocks (USA)
Hazel Fm. (USA)

m Ross Mine Fm, (USA) l- Allamoore Fm. (USA)

m Pinto Canyon Fm. (USA) !_ Los Filtros Fm. (Mex)

|| victorio Peak Fm. (USA) — 2

= oy 00" 0’0"
- Bone Spring Limestone (USA) -105°0'0 -104°0'0 -103°0'0

- Hueco Limestone (USA)
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GEOLOGICAL CORRELATION

-102°0'0" -101°0'0"

Mexico/USA Geologic Units
7] Water

mm— Country Boundary

CENOZOIC

[ ] Modem Alluvium (USA)

| | Sand Dunes/Sand Dunes

| | Sand Shoot'Sand Sheet

|| at Alluvium/Qt Alluvium

Qt Lacustrine/Qt Lacustrine

| | at Colluvium/Qt Colluvium

[__Jat c

-100°00"

-102°0'0" -101°0'0"

Boquillas Fm./Boquillas Fm.
Eagle Ford FmJEagle Ford Group
Fort Terret Fm. (USA)

Rhyolitic Porphyry/

[ Rnyolitic Porphyry
Rhyolitic Tuff (Mex)
Granodionte-Monzonite (Mex) bl
=] sz mguu: ::‘c::, Buda I.hmmn':oal Rio Clay
[ Paima Real-Guayabal Fm./Laredo Fm. Fredericksburg Group (USA)

El Pico Clay FmJEI Pico Clay Fm. Washita Group/Washita Group
Bigford Fm./Bigford Fm. Sta Elena Fm./Sta Elena Limestone
Carrizo Fm.Carrizo Sand Telephone Canyon Fm. (USA)
Wilcox Fm./Indio Fm. Edwards Fm./Edwards Fm.

Devils River Limestone (USA)

| | Uvalde Gravel (USA)
|| Playa deposits (USA)
B Gypsite (USA)

Gatuna Formation (USA)
T Ty
:] Andesitic Porphyry (Mex)

Midway FmJKincaid Fm. Salmon Peak FmJ

MESOZOIC Salmon Peak Limestone
B

Late Cretaceous Igneous Rocks (USA) [T McKnight Fm. (USA)
Escondido Fm/Escondido Fm. West Nueces Fm./West Nueces Fm
Anacacho Formation (USA) || Kiamichi Fm/Kiamichi Fm. N

Oimos Fm./OImos Fm. || Hensell Sand (USA)
San Msguel Fm /San Miguel Fm || Aurora Fm./Glen Rose Fm. W~
Upson Formation/Upson Clay | | La Pena Fm./Yucca Fm. s

Austin Fm./Austin Chalk Cupido-La Mula Fm. (Mex)

United States l -

31°00°

30°0'0"

-100°0'0"

PALEOZOIC
] Dockum Group (USA)
S Skinner Ranch Fm. (USA)
Tesnus Fm. (USA)
l] Smithwick Fm. (USA)
Marble Falls Limestone (USA)
| | Mississippian-Devonian Rocks (USA)
|| Whitenorse Sandstone (USA)
Blaine Fm. (USA)
| | Gorman Fm. (USA)
[ | Tanyard Fm. (USA)

Weige Sandstone (USA)
Bl Lion Mt Sandstone (USA)

Geologic map
Region 3
E Fort Stockton-Piedras Negras

0510 20 30 40
O —— Miles
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GEOLOGICAL CORRELATION

-101°0'0" -100°0'0" -99°0'0"
7S ~ g Mexico/USA Geologic Units
L) Water

s Country Boundary

CENOZoOIC
[] Modem Attuvium (USA)

Sand Dunes/Sand Dunes

Sand Sheet/Sand Sheet

Qt Alluvium/Qt Alluvium

Qt Lacustrine/Qt Lacustrine

Qt Colluvium/Qt Colluvium

at
[ ] Tertiary Basalts/Tertiary Basalts

Reynosa Fm./Goliad Fm.

Uvalde Gravel (USA)
Oakville-Lagarto FmJFlemming Fm.

I:' Catahoula-Vicksburg Fm
Undivided (USA)

[ ] catahoula Fm.iCatahoula Fm.
Frio Fm.J/Frio Fm.

Norma Fm. (Mex)

[ vicksburg Fm./Vicksburg Fm.

E Jackson Group/Jackson Group

Yegua Fm./Yegua Fm.
- Tertiary Igneous Rocks/

30°00"

29°00"

Granodiorite-Monzonite (Mex)
Tertiary Igneous Rocks
[C_] cook Mountain Fm. (USA)
[E] sparta sand (UsA)
Palma Real-Guayabal Fm./Laredo Fm.
- Weches Fm. (USA)
|:| Queen City Sand (USA)
[ &1 Pico Clay FmJEI Pico Clay Fm.
[ ] Bigford Fm./Bigford Fm.
[ ] carrizo Fm.Carrizo Sand
Wilcox Fm./indio Fm.
Midway Fm./Kincaid Fm.
MESOZoIC
Late Cretaceous Igneous Rocks (USA)
[ Escondido Fm./Escondido Fm.
L] navarro Group (USA)
[ ] Anacacho Fm. (USA)
[ ©'mos Fm./OImos Fm.
San Miguel Fm /San Miguel Fm.
Upson Fm.J/Upson Clay
Pecan Gap Chalk (USA)
Austin Fm.J/Austin Chalk
Eagle Ford FmJ/Eagle Ford Group

Buda-Del Rio Fm./
Buda Limestone-Del Rio Clay

Washita Group/Washita Group
Edwards Fm.J/Edwards Fm.

[E=5] Devils River Limestone (USA)

[ ] saimon Peak FmJSalmon Peak Limestone
McKnight Fm. (USA)

West Nueces Fm./West Nueces Fm
Kiamichi FmJ/Kiamichi Fm.

Aurora Fm./Glen Rose Fm.

La Pena Fm./Yucca Fm.

Cupido-La Mula Fm_ (Mex)

Taraises Fm. (Mex)

La Casita Fm. (Mex)

Zuloaga Fm /Olvida Fm

28°00"
28°00

27°00°
27°00°

Ubited statds L _—

Ay o e
R {Mexic/ > Piedras Negras-Laredo
‘L{\‘"

o~ ¢ Wik Wedn, o w+g E
4»_} < SR ot 3 . 3
: ; 0 510 20 30 40 &
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