Teaching
hydrogeology in a
mined site: a case

study on West
Run, Morgantown,
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HYDROGEOLOGY - FALL 2023

23 UNDERGRADUATE STUDENTS
VARIETY OF BACKGROUNDS
GEOLOGY
SOIL SCIENCE
FISH AND WILDLIFE

ENVIRONMENTAL SCIENCE
NO PRE-REQUISITE

ALL CLASS LEVELS



Darcy is Dead?

PEDAGOGY OF HYDROGEOLOGY
CAN BE STAGNANT

* RAPIDLY CHANGING WORLD:
* CLIMATE SHIFTS

* POLITICAL AND SOCIAL
PRESSURES

* ESCALATING HUMAN
EFFECTS ON
HYDROLOGICAL SYSTEMS




* THE DEMAND FOR SKILLED PROFESSIONALS IN HYDROGEOLOGY IS SURGING.
* STUDENT INTEREST IN GEOLOGY AND SCIENCE FIELDS IS PLUMMETING,

e DUE TO THE PERCEIVED CHALLENGES OF MATH AND SCIENCE (STEPHENS 2009).

*URGENCY SURROUNDS THE NEED TO CONFRONT THESE ISSUES HEAD-ON AND REVOLUTIONIZE HOW
HYDROGEOLOGY IS TAUGHT.

*THE SOLUTION MAY LIE IN INCORPORATING HANDS-ON, REAL-WORLD SCENARIOS INTO THE CURRICULUM




For every action....

*WE NEED TO LISTEN TO THE STUDENTS:

* THEY DON'T WANT TO BE INSIDE

e THEY HAVE SHORT ATTENTION SPANS

e THEY NEED TO KNOW THERE ARE JOBS

e THEY WANT TO KNOW HOW TO DO THINGS NO
HEAR ABOUT HOW TO DO THINGS




West Run

e RUNS THROUGH WV U CAMPUS
e WVU HAS FIELD SITE LOCATIONS ALONG WEST RUN

e ONLY A FIVE-MINUTE DRIVE FROM GEOLOGY
BUILDING

* LARGE VOLUME OF HISTORICAL DATA AVAILABLE FOR
STUDENT READING

e PROVIDES AN AMAZING LOOK AT NATURAL AND
ANTHROPOGENIC PROCESSES




Monongahela Watershed

The Greai
Monengahela Rivel

e  WEST VIRGINIA UNIVERSITY SITS IN
THE HEAD WATERS OF THE
MONONGAHELA RIVER

* MANY OF THESE IMPORTANT
FEEDER STREAMS RUN THROUGH
MORGANTOWN, WVU CAMPUS,
AND ADJACENT NEIGHBORHOODS

* MONONGAHELA FLOWS NORTH
TOWARDS PITTSBRBURGH, PA

W hRAF




Monongahela Watershed

Hydrology Cycle

GROUNDWATER FEEDS
STREAMS & RAINWATER

MONONGAHELA FLOWS
INTO OHIO RIVER

OHIO JOINS MISSISSIPPI
RIVER

MISSISSIPPI RIVER FLOWS
INTO THE GULF OF MEXICO
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West Run

CHARACTERIZED AS AN
IMPAIRED STREAM BY THE DEP
AND EPA'’S DEFINITION FOR
EXCEEDING THE DAILY
MAXIMUM LIMIT (TDML) FOR:
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Create videos with https://clipchamp.com/en/video-editor - free online video editor, video compressor, video converter.




Starrting out
COURSE TEXT: HYDROGEOLOGY 101: AN INTRODUCTION TO

GROUNDWATER SCIENCE AND ENGINEERING” (KRESIC 2023)

CLASSICAL CLASSROOM INSTRUCTION (MONDAYS AND WEDNESDAYS
9:30):

CONFINED/UNCONFINED AQUIFERS
PERMEABILITY/ POROSITY
HYDRAULIC CONDUCTIVITY

WATER QUALITY/CONTAMINANTS
MINE CHEMISTRY AND HYDROLOGY

FRIDAYS FIELD DAYS! (8:30-11AM)

NOTABLY, THIS 3-CREDIT CLASS HAD NO MANDATORY FIELD COMPONENT.
IN' A UNANIMOUS DECISION DURING THE FIRST DAY OF CLASS, STUDENTS
VOTED TO ENGAGE IN THIS IMMERSIVE LEARNING FORMAT




3 Field Groups (7
memioers)

* COLLECTING AND PACKING THE
NECESSARY EQUIPMENT

* MEETING AT DESIGNATED SITES
e COMPLETING SAMPLING TASKS
* LABELING DATA

* SHARING FINDINGS

* CLEANING AND RETURNING ALL




Responsibilifies ence in field

EACH GROUP WAS RESPONSIBLE FOR:

* REDEVELOPING PREVIOUSLY INSTALLED PIEZOMETERS

e INSTALLING AT LEAST 1 NEW PZ

* PERFORMING SLUG TESTS ON ALL PZS

» COLLECTING FIELD CHEMICAL WATER DATA INCLUDING:

PH,
CONDUCTIVITY,
TEMPERATURE,
DS

SALINITY

* (COLLECTING SOIL SAMPLES FROM PZ OR OTHER SITE SAMPLING, WEIGHTING,
DRYING, REWEIGHING AND PERFORMING MUNSELL COLOR ANALYSIS

e PERFORM A 3-POINT PROBLEM FROM PZS
e COLLECT FIELD DATA

WEATHER
PLANTS
COORDINATES



FIRST FIELD DAYS WERE ABOUT DISCOVERY
AND PLANNING AND.....COWS!



Methods for data

Analysis

D))

COMPUTATIONAL RESOURCES SUCH AS 3PE
(BELJIN 2015) AND BOUWER-RICE SLUG
USGS EXCEL WORKBOOKS (USGS 2004)
WERE UTILIZED TO ANALYZE DATA

SOIL CHARACTERISTICS AND CLASSIFICATION
WERE DETERMINED THROUGH SAMPLES
COLLECTED FROM AUGURING, USING THE
USDA MUNSELL SOIL COLOR COMPARISONS
AND THE USDA EXCEL SOIL CALCULATOR
(VANLEAR 2023)

GRADUATE STUDENTS WITHIN DEPT SAMPLED
POINTS ALONG WEST RUN STREAM IN STUDY
AREA AND ANALYZED FOR CATIONS AND
ANIONS DURING FALL BREAK, AND
GRACIOUSLY SHARED DATA!




Final Repeort

ACADEMIC JOURNAL-LIKE TEMPLATE

* GROUPS WERE GIVEN DISCUSSION
TOPICS AND QUESTIONS TO FOCUS:

* DESCRIPTIONS OF SOIL COMPOSITION

* OBSERVED CHEMICAL PARAMETER
CHANGES

* ANALYSES OF THE OVERALL HYDRAULIC
FLOW WITHIN THE STUDY AREA

GROUP SUBMISSION

* ALLOWED FOR SHARED EXCEL WORK
* SHARED WRITING

* SHARED MAP MAKING

e SHARED RESPONSIBILITY

e ANONYMOUS GROUP GRADING AT
END THAT COUNT FOR 30% OF TOTAL
PROJECT GRADE



Results

GROUNDWATER AND STREAM WATER
SYSTEM IS DOMINATED BY MINE
WATER

POINT AND NON-POINT SOURCE
MINE DISCHARGES INTERACTS WITH
LOCAL LIMESTONE STRATA TO CREATE
WEATHERED SOILS

AGRICULTURE AND URBAN
DEVELOPMENT HAS ALLOWED FOR
CHANGES IN SLOPE VEGETATION
CAUSING DEEP EROSIONAL GASHES
IN FIELDS, FLOODING IN LOW LYING
DUE TO CLAY DEPOSITION, AND
UNDERCUTTING OF BANKS DUE TO
LACK OF VEGETATION AND ROOT
SYSTEMS

West Run Final Report — Wetland Hydrogeological Connections &
Water Quality Within The West Run Study Area

Kaleb Goad?', Lennon Auvil?, Veronica Balcer®, Mitchell Carpenter?,
Mike Pitoniak®, Julian Olivo®, Ammanda Peters’

Morgantown
, Morgantow

West Run study area, there are six essential factors that tell us a story on what the West Run

watershed and stream is today, anc y. Soil composition, lithology of the watershed,
piezometer composition and water flow, stream water composition, as well as agricultural
and urban development are these primary connections.

These primary connections in our study area matter as they relate to the role of wetlands and
pollution. Tt

conductivity, performing core soil sample analysis (both wet and dry analysis) to help
determine ology, as well as water sampling and testing, these methodologi

complete narrative of the events unfolding within our West Run study area.



PZ Water Composition For STEM'S Wells
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Figure 4.0: Piezometer Composition for wells STEM0Z2, STEMO3, & STEM 04
PZ Water Composition For Kaleb's Wells

Figure 7.0: Stream sites pH vs 50,

CO2 vs pH
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Figure 5.0: Piezometer Composition for wells, Kaleb01 & Kaleb02
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Figure 8.0: Stream sites pH vs CO;




Soil

 WEATHERED LOCAL LIMESTONE
CLAY SOILS DOMINATED THIS SYSTEM

e CARBONIFEROUS SHALE, OLD
ROQOTS, AND SAND WERE ALSO
PRESENT INCLUDING BURNED PEAT

* STUDY AREA CLOSER TO POINT
SOURCE FLOODED ENTIRE TIME.
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Flows

STUDY AREA HAD TWO DISTINCT AREAS
OF FLOW:

* DOMINATED BY LOCAL GEOLOGY
AND GEOGRAPHY — LOW
PERMEARBILITY

e COAL MINE UPWELLING & POINT-
SOURCE POLLUTION FROM PORTAL
BREAK-OUT *

£ YU e N




Hydraulic Gradient and Velocity Vectors
10/27/23 12:00 AM
-> Hydraulic Gradient Direction
> Groundwater Velocity Direction

& ST
e STEMO4

7750 591,776.0 591,777.0 591,7780 591,779.0 591,780.0 591,781.0 591,782.0

X(L)

UPWELLING FOR THE WIN!




Conclusion

» (CLASS ENGAGEMENT, MORALE AND QUALITY OF
WORK SUBMITTED WERE WELL ABOVE
EXPECTATIONS FOR THIS COURSE.

 EACH GROUP EXPERIENCED UNCOMFORTABLE
WEATHER CONDITIONS IN THE FIELD

BEING EXPOSED TO HOT AND HUMID BUG FILLED
DAYS

TO THE SHIFT OF ICY RAIN AT THE END

A TRUE FIELD CAMARADERIE WAS DEVELOPED
AMONGST THE CLASS.

THIS BOND SEEMED TO ENHANCE THE LEARNING
ENVIRONMENT AND EXTENDED INTO THEIR
EFFORTS TO HELP EACH OTHER IN OTHER ASPECTS
OF THE COURSE.

COURSE EVALUATIONS SHOWED THAT
FIELDWORK WAS THE TOP RANKED COMPONENT
OF THE COURSE.

FUTURE EFFORTS TO DEVELOP THIS COURSE
INCLUDE MORE SPEAKERS TO MEET US IN THE
FIELD — HINT, HINT!



l’

Questions?
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