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Binational Reports —

* Written by binational team from US
(USGS and UA) and Mexico (UNISON).

* Content:

Physical Geography
Surface-Water Hydrology and
Hydrometeorology
Conceptual Geologic Model
Hydrogeology

Piezometry and Hydraulic
Parameters

Hydrogeochemistry

Conceptual and Numerical
Groundwater Models




Depth to Basement




Gravity Modeling




Transient Electromagnetics




Resistivity at
Different
Elevations




Low-Resistivity = Faulting?




Schematic Interpretation of the
Binational San Pedro Basin




Hydrogeologic Interpretation




Well
Hydrographs




Annual Concession Volume -
Sonora
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Table 6.1 Annual Concession Volume for the San Pedro River aquifer in Mexico (REPDA, 2012). Concessions for
groundwater pumping are granted to users (individuals, municipalities, etc.) for a fixed time period by CONAGUA.
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Aquifer Tests » Transmissivity




Piper Diagram:
Water Chemistry
Families




Piper Diagram:
Water Chemistry
Families




lons, pH, EC, Alkalinity, and Temperature

Temperature Sulfate




Progress
Santa Cruz Basin —

e Geochemical Database

* Sampling surface and
groundwater for compounds of
emerging concern — pesticides,
pharmaceutical and personal care
products

* Preliminary transport modeling -
nitrate

* Installation of a streamgage in
Nogales Wash the main tributary
to the Santa Cruz River which
originates in the twin cities of
Nogales




Vegetation and Land Cover




GEOLOGY




GEOLOGY: Generalization and Integration

Precambrian Igneous-Metamorphic Complex

* Qutcrops of igneous and metamorphic rocks of Precambrian age
that occur within the Binational San Pedro Aquifer.

* For the Mexican portion: outcrops occur on the NE flank of El Caloso
Peak, west of Cananea... called the Cananea Granite by Emmons
(1910) and Valentine (1936), characterized by light gray to pink,
phaneritic texture, dominated by quartz, feldspar, biotite,
muscovite...

* For the U.S. portion: outcrops of this unit are represented by two
dominant lithologies. The first is a hornblende-biotite granodiorite
exposed in the Tombstone hills, and more widely in the eastern
portion of the Huachuaca Mountains. The second is a sequence of
schists and slates from the Pinal Schist ...




Raster hydrograph of daily flow
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Progress
Santa Cruz Basin

* Work on hydrogeologic
framework model for Upper
Santa Cruz Basin (AZWSC,
GMEG, UNISON)

* Development of wells
database with geologic log
information.




Well
Locations




Water
Table
Altitude




Stable
Isotopes




Stable Isotope
Data




Stable Isotope Data
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Temperature and
Streamgage Data

Water Levels and
Streamgage Data



Study Area: Patagonia Mtns







< USGS

scisnce for 8 chenging world

Metals in Soils and Sediments

Soil Metal Concentrations in the Sonita/Patagonia Region

onoita Creek
Harshaw Sonoita Alum/Flux ~1000m below
Alum/Flux Cox 3R
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Geology

(Graybeal and
others, 2015)

* Geologic Units

* Strike and Dip:
Foliations, Faults,
Bedding
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Recommendations for Future Work

* Water Budget Components (with caution!)
* Water Use and Groundwater Extraction

* Water Levels

 Stream and River Discharge

* Weather Observations

* Evapotranspiration and Vegetation Change




Recommendations for Future Work

* Water Quality and Stable Isotope Sampling
* Geophysical and Remote Sensing Methods
* Research Drilling

* Binational Soils Map

* Database Standardization

* Groundwater-Surface-Water Interactions

* Numerical Modeling




Gracias
Thank you

For further information, contact
James Callegary
jcallega@usgs.gov



mailto:jcallega@usgs.gov

Collaborations on the San Pedro-Santa
Cruz Transboundary Studies and
Current TAAP efforts

Elia M. Tapia
Water Resources Research Center, University of Arizona

TAAP Brown Bag Presentation
February 21, 2018

wrrc.arizona.edu
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The Binational Studies of the
Transboundary San Pedro and
Santa Cruz Aquifers




Mapping Efforts

* 40 binational maps about climate, hydrology,
geology, land use, soil distribution, vegetation,
etc.

« 23 binational water quality maps.

* 4 binational maps with information on depth to
groundwater level for the year 2011.
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Mapping Challenges

* Merging different
classification
systems.

e Harmonization of
measurement
units.

« Different
cartographic
preferences.
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Groundwater Levels
2011
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Water Uses
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Current TAAP Efforts

Task 1: Completing the Binational Study of the
Transboundary Santa Cruz Aquifer
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Task 2: Climate Change Assessment in the Upper
Santa Cruz River Basin

Implications of variabilities of climate and
effluent discharges downstream of the
Nogales International Wastewater Treatment
Plant.
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Task 3: Transboundary Stakeholder Engagement

Introduce the TAAP and its associated products to communities
in the U.S. and Mexico.

Sierra Vista Forum. June 20, 2017. World Water Congress. Cancun, Mexico. June 2017.

June 13-15, 2017.
Fort Collins, CO.

AMC Environment & Water Committee Meeting.
Puerto Penasco, Mexico. November 30, 2017 50



Thank you!

Elia M. Tapia
emtapia@email.arizona.edu

For more information see
wrrc.arizona.edu/TAAP
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