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AN INVISIBLE RESOURCE …

• GROUNDWATER: PRECIOUS RESOURCE, BUT RARELY UNDERSTOOD!

• ESPECIALLY FOR RURAL AGRICULTURAL COMMUNITIES. 

• IN NORTHEASTERN NEW MEXICO AND SOUTHEASTERN COLORADO, HOW MUCH SURFACE

WATER IS THERE?

• IN THE FACE OF DROUGHT AND VARIABILITY IN WEATHER, MUCH OF EASTERN NEW MEXICO

AND COLORADO RELY HEAVILY ON GROUNDWATER.

• THE CONCEPT OF “OCEANS OF WATER” BENEATH OUR FEET – HOW TRUE IS THIS?

• GROUNDWATER RESOURCES

• A LIMITING FACTOR FOR AGRICULTURAL PRODUCTION

• IMPACTS ON PEOPLE, LIVESTOCK AND WILDLIFE



Participating SWCDs:

• Northeastern

• Mora-Wagon Mound

• SW Quay

• Colfax

• Ute Creek

• Mesa

• Branson-Trinchera

• Spanish Peaks-Purgatoire River

• Cimarron

Partners:

• El Llano Estacado RC&D

• Twin Willows Ranch

• DeHaven Ranch

• JX Ranch

• Tequesquite Ranch

• Ute Creek Cattle Co.

• Yesterday’s Valley Ranch

• Sauble Ranch

• Trigg Ranch

• Fort Union Ranch

• Weaver Ranch

• Grasslans Foundation

• High Plains Grasslands Alliance

• NM State University



GEOLOGY AND GROUNDWATER

• AN EXAMPLE: UNION COUNTY

• MAJORITY OF THE COUNTY IS RANGELAND WITH

HEREFORD AND ANGUS CATTLE PRODUCTION

• CENTER PIVOT IRRIGATION

• SEDAN, SENECA AND GLADSTONE

• WHY IS IRRIGATED FARMLAND WHERE IT IS? WHY CAN’T

WE FARM EVERYWHERE?

• WHEN WE DO GET GOOD RAIN OR SNOW, IS IT DOING THE

GROUNDWATER SYSTEM ANY GOOD?



WHAT WE THOUGHT WE HAD

Layer-cake geology: all rock 

units, and thus all potential 

aquifer units, are the same 

thickness, same rock type 

throughout, and the same 

depth below the ground. 



Paleo-ridge

Paleo-valley

Folding:

anticlines &

synclines

WHAT WE REALLY HAVE (SIMPLIFIED!)



BASIC GROUNDWATER DATA SETS

• BASIC DATA SETS THAT HELP US UNDERSTAND THE AQUIFER(S) AT PLAY:

• RADIOISOTOPIC DATING: 14C AND TRITIUM

• STATIC WATER LEVEL MEASUREMENTS

• WATER CHEMISTRY

• REVISED AND NEW GEOLOGIC MAPS

• PETROLEUM AND WATER WELL LOGS

• →PARTNER HYDROLOGY WITH GEOLOGY FOR A COMPLETE PICTURE OF LOCAL AQUIFER

SYSTEMS, THEN COUPLE GROUNDWATER DATA + AG MANAGEMENT PLANNING.

• →GROUNDWATER MANAGEMENT AS A COMPONENT OF CROP/RANGE MANAGEMENT

PLANS & TO SUPPORT WILDLIFE HABITAT REHABILITATION.

Ogallala/Dakota well

Morrison well



STICKING TO THE BASICS:
STATIC WATER LEVELS

• MEASURING STATIC WATER LEVELS IS A FUNDAMENTAL

DATA POINT:

• HOW DEEP IS THE WATER TABLE BELOW LAND SURFACE?

• HOW DOES THE WATER LEVEL CHANGE OVER TIME?

• MAXIMUM USE DURING SUMMER VERSUS MINIMUM USE

DURING WINTER

• DOES THE WATER TABLE RECOVER DURING MINIMUM USE

SEASON?

• DOES THE WATER TABLE APPEAR TO BE PERMANENTLY

CHANGED OVER THE COURSE OF SEVERAL YEARS?

• → ONE OF YOUR FIRST INDICATORS ABOUT WATER TABLE

BEHAVIOR
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RECHARGE

• 14-CARBON: AN AVERAGE RESIDENCE TIME OF WATER MOLECULES WITHIN A BODY OF

GROUNDWATER

• MIXING OF WATER INPUT → NO DISCRETE “DATE” THE WATER ENTERED THE AQUIFER

• PRESENCE OF LIMESTONE OR CALCITE CEMENT IN SIGNIFICANT VOLUMES WILL CAUSE AN INACCURATE,

ARTIFICIALLY OLDER “AGE”

• TRITIUM: ISOTOPE OF HYDROGEN INTRODUCED INTO THE ATMOSPHERE IN LARGE

QUANTITIES DURING ATOMIC BOMB TESTING IN THE 1950S

• NO TRITIUM = NO SIGNIFICANT MODERN RECHARGE

• LIMITED TRITIUM = SOME RECHARGE AND/OR DROUGHT SUPPRESSION OF RECHARGE

• MODERATE TRITIUM = REASONABLE RECHARGE POSSIBILITIES





WHAT WE’VE LEARNED SO FAR …

• AREAS OF GREATEST WATER LEVEL DECLINE TEND TO BE CENTERED ON

IRRIGATED CROPLAND BUT RATES OF DECLINE IN IRRIGATED AREAS HAVE

SLOWED SIGNIFICANTLY IN MANY AREAS

• COMPLEX GEOLOGY COMBINED WITH OTHER DATA SETS SUGGEST

COMPLICATED FLOW PATHS AND PARTLY TO FULLY PARTITIONED AQUIFER

UNITS

• EACH TO HIS OWN BATHTUB ….

• SHALLOW WELLS NEAR DRAINAGES RECHARGE BUT DEEPER WELLS FARTHER

FROM DRAINAGES DO NOT RECEIVE REPLENISHMENT IN A HUMAN LIFETIME

• AQUIFERS PROBABLY ARE EVENTUALLY RECHARGING, BUT

WITHDRAWAL >> RECHARGE



HOW DO WE COPE WITH THIS KNOWLEDGE?

• COMMUNITY RESPONSE AND PLANS: CHANGES IN LAND MANAGEMENT

PRACTICES ONCE PRODUCERS HAVE ACCURATE INFORMATION

• CHANGES IN CROP TYPES AND PLANTING SCHEDULES

• HIGH GRADE CORN VERSUS MILO, SILEAGE CORN, HAY VARIETIES

• SHORT GROWTH-WINDOW VARIETIES

• SHUTTING OFF WINDMILLS WHEN A PASTURE ISN’T IN USE

• CONVERSION TO SOLAR-POWERED PUMPS + FLOAT VALVES + TIMERS

• MANAGE EVERY DROP

• REVERTING CROPLAND TO GRASSLAND

• HOW DOES THIS IMPACT THE FINANCIAL ASPECT OF PRODUCTION?



FURTHER THOUGHTS

• PROJECTS AT ALL SCALES (COUNTY TO RANCH) ARE CRITICAL FOR THE OVERALL PICTURE

• WATER DOESN’T CARE ABOUT POLITICAL BOUNDARIES

• ONE PERSON’S USE MAY OR MAY NOT IMPACT THEIR NEIGHBOR

• LONG-TERM MONITORING OF WATER LEVELS WILL HELP DEFINE AN AREA’S RESPONSE

TO THE CONTINUATION OF THE DROUGHT

• PARTNERING WITH LANDOWNERS WORKING ON RANGELAND AND WILDLIFE HABITAT

RESTORATION VIA CROP AND RANGE MANAGEMENT STRATEGIES

• TAKE CARE OF THE LAND (WATER) AND THE LAND (WATER) WILL TAKE CARE OF YOU

• HOW TO CONTINUE MULTIGENERATION TRADITIONS IN THIS LANDSCAPE



THANK YOU!


