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Platte river Groundwater StudyPlatte river Groundwater Studyyy
Identify & inventory the “major” aquifers present within the Identify & inventory the “major” aquifers present within the 
drainage basin areadrainage basin area

Determine 3Determine 3--dimensional configuration of the aquifers (outcrop dimensional configuration of the aquifers (outcrop 
areas, geologic structures, & depths)areas, geologic structures, & depths)

Estimate aquifer recharge rates, storage quantities, & discharge Estimate aquifer recharge rates, storage quantities, & discharge 
ratesrates

Identify areas with interaction between groundwater & surface Identify areas with interaction between groundwater & surface 
waterwater

Assess the quantity & quality of groundwater available in the Assess the quantity & quality of groundwater available in the 
aquifersaquifers

Investigate the usage of groundwater in the basinInvestigate the usage of groundwater in the basin
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2.12.1 Previous Regional HydrogeologicPrevious Regional Hydrogeologic2.12.1 Previous Regional Hydrogeologic Previous Regional Hydrogeologic 
InvestigationsInvestigations
2.22.2 Sources of DataSources of Data
2.32.3 Differences from Previous Regional Differences from Previous Regional 
StudiesStudies
2.42.4 Significant Updates to the Available Significant Updates to the Available 
Groundwater DeterminationGroundwater Determination
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2.4.22.4.2 Plates and Figures DescriptionsPlates and Figures Descriptions



Chapter 3: Description of Chapter 3: Description of 

the study areathe study areayy

3.03.0 DESCRIPTION OF THE DESCRIPTION OF THE 
STUDY AREASTUDY AREASTUDY AREASTUDY AREA

3.13.1 Physiography, Physiography, 
Landforms, Topography, Landforms, Topography, 

d S f D id S f D iand Surface Drainageand Surface Drainage

3.23.2 Climate, Precipitation, Climate, Precipitation, 
and Vegetationand Vegetationand Vegetationand Vegetation

3.33.3 Setting Setting -- WBRBWBRB
3.3.13.3.1Physiography and Physiography and 
TopographyTopography
3.3.23.3.2Surface DrainageSurface Drainage
3.3.33.3.3Population Distribution, Population Distribution, 
Land Use, and Land Land Use, and Land 

OwnershipOwnership
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4.44.4 Wind River Basin and Surrounding MountainWind River Basin and Surrounding Mountain4.44.4 Wind River Basin and Surrounding Mountain Wind River Basin and Surrounding Mountain 
RangesRanges
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Ch 4. General Geology

Precambrian (basement)Precambrian (basement)

Igneous and Metamorphic 
Rock

Foundation for sediments

The Rockies are a resultThe Rockies are a result 
basement involved uplift 



Paleozoic strata 570-290 mya
Marine and Non-marine

Ch 4. General Geology

Marine and Non marine 
transgressive/regressive 
environments

M i li t dMarine limestones and 
dolomites

Long periods of erosion-g p
unconformities



Ch 4. General Geology
Mesozoic 240-66 Mya
Early
h llshallow seas-

Inter-bedded sandstone, siltstone, 
shale, carbonates and evaporates, p

Late Triassic/Early Jurassic-
Terrestrial environment,
marginal marine eolian fluvialmarginal marine, eolian, fluvial 
sandstone and shales.



Ch 4. General Geology
Mesozoic cont.

Cretaceous seas

Early– thick section of inter-bedded 
shale sandstone siltstone andshale, sandstone, siltstone, and 
claystone (terrestrial, shallow 
marine and deltaic)

Mesaverde

Late- Thick transgressive and 
regressive cycles of thick 
sandstone, shales, and siltstone

Mesaverde



Ch 4. General Geology

Cenozoic (66- present)
Laramide Orogeny 

Basement cored mountains.Basement cored mountains. 

The uplifts and distant volcanic 
activity provided the source of several 
th d f t f T ti di tthousand feet of Tertiary sediment. 



Ch 4. General Geology

Cenozoic contCenozoic cont.

Unconsolidated Pliocene and 
Quaternary terrace and alluvial y
deposits

Deposits are composed of 
conglomerate gravel sand andconglomerate, gravel, sand and 
finer grained clastics. 

Glacial, interglacial and fluvial 
deposits
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Groundwater QualityGroundwater QualityGroundwater Quality Groundwater Quality 

5.15.1 Definitions and ConceptsDefinitions and Concepts
5.1.15.1.1 DefinitionsDefinitions
5 1 25 1 2 T f G d t FlT f G d t Fl5.1.25.1.2 Types of Groundwater FlowTypes of Groundwater Flow
5.1.35.1.3 Groundwater Recharge, Discharge, and FlowGroundwater Recharge, Discharge, and Flow

5.1.3.15.1.3.1 Groundwater RechargeGroundwater Recharge
5.1.3.25.1.3.2 Groundwater DischargeGroundwater Discharge
5.1.3.35.1.3.3 Groundwater FlowGroundwater Flow
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Model on Deep Model on Deep --Basin Groundwater Resource PotentialBasin Groundwater Resource Potential
5.65.6 Natural Groundwater Quality and HydrogeochemistryNatural Groundwater Quality and Hydrogeochemistry
5.75.7 Aquifer Sensitivity and Potential Groundwater Contaminant Aquifer Sensitivity and Potential Groundwater Contaminant 
SourcesSources

5 7 15 7 1 Wyoming Groundwater Vulnerability Assessment Handbook andWyoming Groundwater Vulnerability Assessment Handbook and5.7.15.7.1 Wyoming Groundwater Vulnerability Assessment Handbook and Wyoming Groundwater Vulnerability Assessment Handbook and 
Aquifer SensitivityAquifer Sensitivity

5.7.25.7.2 Potential Sources of Groundwater ContaminationPotential Sources of Groundwater Contamination



Aquifer sensitivity
Groundwater is a resource  only 
to the extent that it’s quality is 
as such it be exploited for 
beneficial use. 

Thus protecting groundwater 
from contamination is more 

ti l th l i itrational then cleaning it up. 

Depth to initial groundwater

Geohydrology

Soil media

Average rainfall

Slope

Impact of vadose zone

Data from Hammerlink and Arneson 
1998

Impact of vadose zone



WDEQ Water Quality Division:WDEQ Water Quality Division:
Known contaminated sites under theKnown contaminated sites under the Groundwater Pollution ControlGroundwater Pollution Control ProgramProgram
Class I, III, IV, VClass I, III, IV, V injection wells under the Underground Injection Control injection wells under the Underground Injection Control (UIC)(UIC)
ProgramProgramProgramProgram
Wyoming Pollutant Discharge Elimination System Wyoming Pollutant Discharge Elimination System (WYPDES)(WYPDES) and National Pollutant and National Pollutant 
Discharge Elimination System Discharge Elimination System (NPDES)(NPDES) discharge points discharge points 
Public Owned Treatment Works Public Owned Treatment Works (POTWs)(POTWs) and septic systems (Water and Wastewater and septic systems (Water and Wastewater 
Program)Program)g )g )
Concentrated Animal Feeding Operations Concentrated Animal Feeding Operations (CAFOs)(CAFOs)
Pesticides / herbicides Pesticides / herbicides (Nonpoint Source Program)(Nonpoint Source Program)

WDEQ Solid and Hazardous Waste Division:WDEQ Solid and Hazardous Waste Division:QQ
Known contaminated sites under theKnown contaminated sites under the Voluntary RemediationVoluntary Remediation Program Program (VRP)(VRP)
Permitted disposal pits and other small Treatment Storage and Disposal Permitted disposal pits and other small Treatment Storage and Disposal (TSD)(TSD)
facilitiesfacilities
LandfillsLandfills
Above and underground storage tanksAbove and underground storage tanks

WDEQ Land Quality and Abandoned Mine Land Division:WDEQ Land Quality and Abandoned Mine Land Division:
Active and inactive mines Active and inactive mines (LQD/AML)(LQD/AML)( )( )
Gravel Pits, Quarries, etc.Gravel Pits, Quarries, etc.

Wyoming Oil & Gas Conservation Commission:Wyoming Oil & Gas Conservation Commission:
Class II disposal wellsClass II disposal wellsClass II disposal wellsClass II disposal wells
Produced water pitsProduced water pits



Potential 
Groundwater 
contaminant sourcescontaminant sources
Does not indicate 
contamination

Figure 5-4

WDEQ UIC Program 
Class I and Class V 
injection wells, WYPDES 
Program outfalls
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d G d Rd G d Rand Groundwater Resourcesand Groundwater Resources

6.16.1 HydrostratigraphyHydrostratigraphyy g p yy g p y
6.1.16.1.1 Wind River Basin Hydrostratigraphy (Richter, Wind River Basin Hydrostratigraphy (Richter, 
1981)1981)
6 1 26 1 2 Bighorn Basin Hydrostratigraphy (Libra et alBighorn Basin Hydrostratigraphy (Libra et al6.1.26.1.2 Bighorn Basin Hydrostratigraphy (Libra, et.al. Bighorn Basin Hydrostratigraphy (Libra, et.al. 
1981)1981)

6.26.2 Total Groundwater Resource in the WindTotal Groundwater Resource in the Wind--
Bighorn River BasinBighorn River Basin

6.2.16.2.1 Amount of Groundwater in Storage Amount of Groundwater in Storage 
6 2 1 16 2 1 1 Total Volume of GroundwaterTotal Volume of Groundwater6.2.1.16.2.1.1 Total Volume of Groundwater  Total Volume of Groundwater  
6.2.1.26.2.1.2 Total Volume of Available Groundwater  Total Volume of Available Groundwater  

6.2.26.2.2 Amount of Average Annual Recharge Amount of Average Annual Recharge 



Recharge was Recharge was 
calculated for the Qtcalculated for the Qt

Estimated RechargeEstimated Recharge

calculated for the Qt, calculated for the Qt, 
the combine Qt/T, Mz, the combine Qt/T, Mz, 
Pz, and Precambrian Pz, and Precambrian 
aquifer systems. aquifer systems. 
R h lR h lRecharge volume Recharge volume 
general calculationgeneral calculation

AreaArea of Exposed of Exposed 
Aquifer Aquifer (ft2)(ft2) x Average x Average 

ll h th tannual annual recharge rate recharge rate 
(ft)(ft) = Total average = Total average 
annual annual recharge recharge 
volume (ft3)volume (ft3)

Outcrop area Outcrop area 
calculated from Plate calculated from Plate 
IV, annual recharge IV, annual recharge 
rate from Hammerlinkrate from Hammerlinkrate from Hammerlink rate from Hammerlink 
and Arneson (1998)and Arneson (1998)
Does not include Does not include 
recharge via irrigationrecharge via irrigation
or from other surfaceor from other surfaceor from other surface or from other surface 
waterswaters



GIS Recharge Models

Precipitation

GIS Recharge Models

Recharge

Precip/RechargePrecip/Recharge



Recharge as a 
Percent ofPercent of 
Precipitation
D t i th t t d iData in the report are presented in 
tables and visually



Chapter 7: Geologic and Chapter 7: Geologic and 
H d l i U iH d l i U iHydrogeologic UnitsHydrogeologic Units

7.27.2 BIGHORN BASINBIGHORN BASIN
7 2 17 2 1 Q t lid t dQ t lid t d d it ifd it if7.2.17.2.1 Quaternary unconsolidatedQuaternary unconsolidated--deposit aquifersdeposit aquifers

7.2.1.17.2.1.1 Physical characteristicsPhysical characteristics
7.2.1.27.2.1.2 Recharge, discharge, and groundwater movementRecharge, discharge, and groundwater movement
7.2.1.37.2.1.3 Chemical characteristicsChemical characteristics
7.2.1.47.2.1.4 Alluvium Alluvium 
7.2.1.57.2.1.5 Terrace depositsTerrace deposits

7.2.27.2.2White River and Wagon Bed aquifersWhite River and Wagon Bed aquifers
7.2.37.2.3Upper Cretaceous/lower Tertiary aquifer systemUpper Cretaceous/lower Tertiary aquifer system7.2.37.2.3Upper Cretaceous/lower Tertiary aquifer systemUpper Cretaceous/lower Tertiary aquifer system

7.2.3.17.2.3.1 Willwood and Fort Union aquifersWillwood and Fort Union aquifers
7.2.3.1.17.2.3.1.1 Physical characteristicsPhysical characteristics
7.2.3.1.27.2.3.1.2 Chemical characteristicsChemical characteristics

7 2 3 27 2 3 2 Willwood FormationWillwood Formation7.2.3.27.2.3.2 Willwood FormationWillwood Formation
7.2.3.37.2.3.3 Fort Union FormationFort Union Formation



7.2.1Quaternary 7.2.1Quaternary 
unconsolidatedunconsolidated--deposit deposit 
aquifersaquifersqq





Quaternary unconsolidatedQuaternary unconsolidated--
deposit aquifersdeposit aquifers

7.2.1.37.2.1.3 ChemicalChemical7.2.1.37.2.1.3 Chemical Chemical 
characteristicscharacteristics



Chapter 8: Chapter 8: 
Groundwater UseGroundwater UseGroundwater UseGroundwater Use

8.1 Groundwater Associated 8.1 Groundwater Associated 
with Energy with Energy gygy

DevelopmentDevelopment
8.1.1 Oil and Gas Use8.1.1 Oil and Gas Use
8.1.2 Geothermal Use8.1.2 Geothermal Use8.1.2 Geothermal Use8.1.2 Geothermal Use

8.2 Groundwater 8.2 Groundwater 
Interference/Interconnection Interference/Interconnection 

with Surface waterwith Surface waterwith Surface waterwith Surface water
8.2.1Interference Between Wells 8.2.1Interference Between Wells 
and Drawdownand Drawdown
8 2 2 Interconnection Between8 2 2 Interconnection Between8.2.2 Interconnection Between 8.2.2 Interconnection Between 
Groundwater and Surface waterGroundwater and Surface water



Chapter 9: Groundwater Chapter 9: Groundwater 
D l C id iD l C id iDevelopment ConsiderationsDevelopment Considerations
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