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A good aquifer ...

/

Porosity in

sediment

Sediment — Pore spaces
grains =

®» Porous
» Permeable

®» Provides useful quantities of

water
» Which depends upon what you
L need that water for (Denver vs.
Porosity in
fractured rock your average NM ranch)
Pore
spaces

1mm
p—

© 2010 Pearson Education, Inc.

righer ) oo

permeability permeability

Mineral
cement

Connected fractures Unconnected pores
in igneous rock in igneous rock

© 2010 Pearson Education, Inc.



Aquifer Types

Unconfined Confined

Pore spaces filled with air and water

Ground Ground water naturally
surface /Well flows to the surface
B ek e without use of a pump.
Ground water
pumped to |Unsaturated
surface 1 Fone
Water table

Unconfined
sandstone

water

’ ‘ - aquifer
. Saturated
zone Confining

shale
layer

Ground water flows into
the well from pores in |
the saturated zone

Confined
sandstone
aquifer

© 2010 Pearson Education, Inc. © 2010 Pearson Education, Inc.




High Plains Aquifers

— — . ) 9 b B A R S T e o o,
: TR . s . . .6 . —
. B IS AT AR
A ._.-..0-‘9.. .

REDES f 3OS

oglaarm.

L7 » The geology of the High Plains is not
| simplel!

. ' = » Aquifers are frequently discrete
e = e “bathtulbs” with different wells
S dlencalm Shale =5 ' producing from different aquifer(s)

< » QOgadllala “pockets” and paleovalleys
e R e support center-pivot irrigation (fo @

oo degree)
e, = v L 1 1 i " I X L X s 3. € L 1 e 5 L - x J. = e I I—

. : . = Shallow wells along drainages versus
Lol deeper bedrock wells

Dockum Gp.

\\



Groundwater Monitoring Data Sets

» Basic data sets that help us understand groundwater resources:
» static water level measurements
» \Water chemistry
» Recharge potential (tritium)

» Revised and new geologic maps
» Pefroleum and Water well logs
» - Develop an appropriate concept of the aquifer system(s) in use

®» - Groundwater management as a component of watershed
management, crop/range management plans & to support wildlife
habitat rehabilitation.
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Static Water Levels: The Foundation

» One of the most fundamental observations
you can make about a well

» Two observed behaviors in wells on the High
Plains:

» Declining — usually deeper, confined or semi-
confined aquifer units.

» Rate of decline related to use (CPI vs. livestock),
lack of significant recharge

» (Up to 22 feet over 5 years in extreme cases)
» Variable — usually shallower aquifer units

» Rate of change is less directly related to use, more
tied to potential for recharge



Agroecosystem Resilience %
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Groundwater Group

» |0 part, building on the NESWCD's long-running groundwater
monitoring project (began 20071)

» Very little data available in the NM-CO-OK study area for:

» |.sfrain on local aquifer systems from CPI versus livestock versus
domestic uses

» 7. changes in quantity and quality of groundwater over fime
» 3. recharge potential for aquifer systems in use
. ™ Data collection (January 2019-August 2023):

» Static water levels twice a year (summer and winter)
» Major cations and anions, frace metals — sampled twice

= Tritium (recharge marker) — sampled twice

» Caveat: two seasons lost due to pandemic ...



Hydrostratigraphic
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Results: Static Water Levels

Net Water Level Changes By County Net Water Level Changes by Hydrostratigraphy
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Recharge

= Tritium — an isotope of hydrogen that decays to helium

» Occurs both naturally and as an infroduced material
» Solar radiation interacting with the upper atmosphere

» The “bomb pulse” from 1950s atomic bomb testing

» An aquifer may be capable of receiving modern recharge, but there
hasn’'t been enough precipitation

» Soil infiltration, vegetative response, runoff loss

» Tritium value may be “drought suppressed”

» Current analysis for modern precipitation indicates significant fritium in snow
and rain



Precipitation and Groundwater

» [Even shallow wells aren't responding directly

S to precipitation changes
Monthly Precipitation + Water Levels 2017-2023

» Aside from very shallow wells (<10 feet to

- P water), infiltration just isn’t that fast!
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» Confinuing to be conservative with water is
the best strategy!




Results: Tritium

Tritium Results by Recharge Type
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igler Geologic

[GC HPCC Well Network

» Summer 2023: 18 wells

» Summer 2024: 35 wells

» Summer 2025: 55 sites

» |ncluding surface water sites

» November 2025: 70 sites

» |ncluding surface water sites

» March 2026: 220+ sites

nN\Ifing, LLC

o

ZGC HPCC Well Network - All Locations
Burn Perimeter
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Sangre de Cristo Mountain Aquifers

From USGS: Water Science School

» Most wells are in valley floors in unconsolidated to semi-
consolidated alluvial deposits (unconfined aquifers)

» Connection to surface flow via aquifers and local rivers and
streams

» Quick response to good precipitation years (2023 summer vs
winter water levels!)

» Ash and debris clogging acequias led to sharp fall in water
levels

» Material eroding off the watersheds is funneled through the
valley floors

» Deeper wells are more likely to be in confined aquifers

= May be protected from infiliration by both depth and
permeability barriers

» May include analytes naturally occurring in bedrock
geology
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Occurrence of Heavy Metals in HPCC Scar Area: July-November 2025

2023

B Antimony M Arsenic M Barium

2024 2025

Cadmium ®Chromium ™ Copper Hlead B Manganese HBThallium ™ Vanadium

\

Why the concerne Summer & Fall of 2025

Note that these numlbers include
all detections, and are not all
exceedances!

The majority of the 70+ sites
represented here are in Mora
County.




Timing of contaminant mobility
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For consideration:

Groundwater responds more slowly than surface water
Seasonality of mobilization?
Depth of well, method of sampling
Pre-fire well data
- MDWCAs have their routing testing, but private wells have sporadic data



Sources & Pathways for Contfaminants

T

Local Geology - Burning of vegetative cover and erosion of soil expose

more bedrock to weathering
- Organic and inorganic acidification | Mora County Water Well pH
Vegetation - Plants uptake some trace metals — once burned, the metals

are returned to the environment
- Flooding carries analytes down- watershed (potential

aerial drift with smoke plume?)

Infrastructure - Burning of buildings, vehicles, outbuildings, etc and the
items contained within

- Flooding carries analytes down-watershed (also aerial
drift?)

Fire suppressants -  Mobilized during flooding and possible aerial drift

\\



Closing Thoughts ...

» Geologic conftrols on the wheres and how longs of aquifers — varies
tremendously across the High Plains

» Fach to his own bathtub, with the exception of Ogallala waters
/ » |mpact on hydrologically connected aquifers like the Dakota Sandstone in CC

“Water problems in the western = |mpact of drought

United States, when viewed from
afar, can seem tantalizingly easy to
solve: all we need to do is turn off the » Geologic isolation = lack of recharge
fountains at the Bellagio, stop selling
hay to China, ban golf, cut down the
almond trees, and kill all the ®» |mpact of fire
lawyers.”

- David Owen

» |ncreasing reliance on wells with no dirt tank water

» | ack of flushing out of aquifer units — increasing water quality concerns

®» SO many unknowns in terms of subscape impact

» Hydrophobicity impacts water levels

» Changes in pH and point sources of various potential contaminants
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