
Physical EnvironmentPhysical Environment

uuGeologyGeology
uuSoilsSoils
uuGroundwaterGroundwater
uuSurface Water ResourcesSurface Water Resources



Assessing Impacts to GeologyAssessing Impacts to Geology
uu Identify Source of Potential ImpactsIdentify Source of Potential Impacts

–– OverpumpingOverpumping GroundwaterGroundwater
–– Construction of Steep SlopesConstruction of Steep Slopes
–– Logging on Steep SlopesLogging on Steep Slopes
–– Construction of JettiesConstruction of Jetties
–– ReservoirsReservoirs
–– Hazard Zone Issues Hazard Zone Issues -- Affect ProjectAffect Project
–– Mineral TakingsMineral Takings

uu Determine Study AreaDetermine Study Area
–– Generally area of direct impactGenerally area of direct impact
–– Zone of Influence Zone of Influence –– pumping groundwaterpumping groundwater
–– Down slopeDown slope

uu Determine Existing ConditionsDetermine Existing Conditions
–– USGS Geological AtlasesUSGS Geological Atlases
–– Bureau of MinesBureau of Mines
–– DOGAMIDOGAMI
–– State/Local Planning Studies (Hazard Areas/Seismic)State/Local Planning Studies (Hazard Areas/Seismic)



Geology (cont.)Geology (cont.)
uu Identify StandardIdentify Standard

–– StateState
–– Local Local 

uu Impact PredictionImpact Prediction
–– Engineering StudiesEngineering Studies
–– Similar Projects in AreaSimilar Projects in Area

uu Assess Significance of ImpactsAssess Significance of Impacts
–– Percentage Percentage 
–– State/Local PoliciesState/Local Policies
–– Human and Ecological DownHuman and Ecological Down--slope Affectsslope Affects
–– Impacts on ProjectImpacts on Project

uu MitigationMitigation
–– Limit Groundwater UseLimit Groundwater Use
–– Move Project from Hazard AreasMove Project from Hazard Areas
–– Seismic ReinforcementSeismic Reinforcement



Hazard Zone IssuesHazard Zone Issues

SeismicSeismic VolcanicVolcanic TsunamiTsunami

Coastal SloughingCoastal Sloughing

Mass Mass 

WastingWasting



Assessing Impacts to SoilsAssessing Impacts to Soils
uu Identify Source of Potential ImpactsIdentify Source of Potential Impacts

–– Site ClearingSite Clearing
–– CompactionCompaction
–– Change in Land UseChange in Land Use
–– Hazardous MaterialsHazardous Materials
–– Change NutrientsChange Nutrients

uu Determine Study AreaDetermine Study Area
–– Generally area of direct impactGenerally area of direct impact

uu Determine Existing ConditionsDetermine Existing Conditions
–– Soil Survey (NRCS county surveys)Soil Survey (NRCS county surveys)
–– Field TestingField Testing

uu Identify StandardIdentify Standard
–– StateState
–– Local Local 



Soils (cont.)Soils (cont.)
uu Impact PredictionImpact Prediction

–– Erosion (Universal Soil Loss Equation)Erosion (Universal Soil Loss Equation)
–– Compaction (Engineering Studies)Compaction (Engineering Studies)
–– Change in Chemistry (MassChange in Chemistry (Mass--balance Calculations)balance Calculations)

uu Assess Significance of ImpactsAssess Significance of Impacts
–– Percentage Percentage 
–– State/Local PoliciesState/Local Policies
–– Ecological (e.g. sedimentation of salmon bearing Ecological (e.g. sedimentation of salmon bearing 

streams)streams)
uu MitigationMitigation

–– ReRe--Vegetate AreaVegetate Area
–– Limit Time of YearLimit Time of Year
–– BarriersBarriers
–– Best Management PracticesBest Management Practices
–– Line Disposal AreaLine Disposal Area



Universal Soil Loss Equation (USLE)Universal Soil Loss Equation (USLE)

uu A = R x K x LS x C x PA = R x K x LS x C x P
where:where:
A = long term average annual soil loss in tons A = long term average annual soil loss in tons 

per acre per yearper acre per year
R = rainfall and runoff factorR = rainfall and runoff factor
K = soil K = soil erodibilityerodibility factorfactor
LS = slope lengthLS = slope length--gradient factor  gradient factor  
C = crop/vegetation and management factor C = crop/vegetation and management factor 
P = support practice factor P = support practice factor 



Assessing Impacts to GroundwaterAssessing Impacts to Groundwater
uu Identify Source of Potential ImpactsIdentify Source of Potential Impacts

–– QuantityQuantity
WithdrawalWithdrawal
Change Recharge SourceChange Recharge Source
Draw DownDraw Down

–– QualityQuality
Subsurface PercolationSubsurface Percolation
Injection WellsInjection Wells
Land Application of WastesLand Application of Wastes
Land Application of Pollutants Land Application of Pollutants 
Storage Tank LeakageStorage Tank Leakage
BurialBurial
Transport of Wastes/Transport of Wastes/NonwastesNonwastes (pipelines and overland)(pipelines and overland)

uu Determine Study AreaDetermine Study Area
–– Zone of influenceZone of influence
–– Zone of contributionZone of contribution
–– Direct impactDirect impact



Groundwater (cont.)Groundwater (cont.)
uu Determine Existing ConditionsDetermine Existing Conditions

–– EPA EPA -- aquifersaquifers
–– State Agencies State Agencies 
–– Public Water Supply ProvidersPublic Water Supply Providers
–– Field TestingField Testing

uu Identify StandardIdentify Standard
–– Federal Drinking Water StandardsFederal Drinking Water Standards
–– StateState
–– Local Local 

uu Impact PredictionImpact Prediction
–– Recharge StudiesRecharge Studies
–– LeachateLeachate Studies Studies 
–– AquiferAquifer--VulnerabilityVulnerability--MappingMapping
–– Change in Chemistry (MassChange in Chemistry (Mass--balance Calculations)balance Calculations)
–– Groundwater Transport ModelsGroundwater Transport Models



Groundwater (cont.)Groundwater (cont.)

uuAssess Significance of ImpactsAssess Significance of Impacts
–– Percentage Percentage 
–– State/Local PoliciesState/Local Policies
–– Drinking Water StandardsDrinking Water Standards

uuMitigationMitigation
–– Limit WithdrawalLimit Withdrawal
–– Immobilize PollutantsImmobilize Pollutants
–– Line Disposal AreaLine Disposal Area
–– Timing/Rate of Nutrient ApplicationsTiming/Rate of Nutrient Applications



Sources of Groundwater ContaminationSources of Groundwater Contamination



Wellhead ImpactsWellhead Impacts



Assessing Impacts to Surface Water Assessing Impacts to Surface Water 
uu Identify Source of Potential ImpactsIdentify Source of Potential Impacts

QuantityQuantity
WithdrawalWithdrawal
DiversionDiversion

QualityQuality
Point SourcePoint Source
NonNon--Point SourcePoint Source
FillFill

uu Determine Study AreaDetermine Study Area
Direct impactDirect impact
Mixing zoneMixing zone

uu Determine Existing ConditionsDetermine Existing Conditions
EPA (STORET)EPA (STORET)
State Agencies (DEQ, Water Resources Dept.)State Agencies (DEQ, Water Resources Dept.)
Public Water Supply ProvidersPublic Water Supply Providers
USGS USGS -- Flow GaugeFlow Gauge
Field TestingField Testing

uu Identify StandardIdentify Standard
Federal StandardsFederal Standards
State StandardsState Standards
New Source Performance Standards New Source Performance Standards 



Surface Water (cont.)Surface Water (cont.)
uu Impact PredictionImpact Prediction

Change in Chemistry (MassChange in Chemistry (Mass--balance Calculations)balance Calculations)
Dispersion ModelsDispersion Models
Ecological ModelsEcological Models

uu Assess Significance of ImpactsAssess Significance of Impacts
Water Standards Water Standards 
Percentage Percentage 
Ecologically Ecologically -- Sensitive SpeciesSensitive Species
State/Local PoliciesState/Local Policies

uu MitigationMitigation
Limit Use of Surface WaterLimit Use of Surface Water
Limit ErosionLimit Erosion
Treat Point and NonTreat Point and Non--Point Sources Point Sources 
Construct Wetlands for TreatmentConstruct Wetlands for Treatment
Timing/Rate of Nutrient ApplicationsTiming/Rate of Nutrient Applications
Operate Project toOperate Project to Minimize ImpactsMinimize Impacts



Potential Impacts to Surface WaterPotential Impacts to Surface Water



State Water Quality StandardsState Water Quality Standards
(Beneficial Uses)(Beneficial Uses)

uu Public domestic Public domestic 
water supplywater supply

uu Private domestic Private domestic 
water supplywater supply

uu Industrial water Industrial water 
supplysupply

uu Irrigation Irrigation 
uu Livestock wateringLivestock watering
uu AnadromousAnadromous fish fish 

passagepassage

uu SalmonidSalmonid rearingrearing
uu SalmonidSalmonid spawningspawning
uu Resident fishResident fish
uu Wildlife/HuntingWildlife/Hunting
uu FishingFishing
uu BoatingBoating
uu Water contact rec.Water contact rec.
uu Aesthetic qualityAesthetic quality
uu Hydro powerHydro power
uu NavigationNavigation



Pollutant DischargesPollutant Discharges

uu Point DischargePoint Discharge
CCavgavg = = SCSCiiQQii/SQ/SQii

CCii == concentration of constituent iconcentration of constituent i
QQii = flow= flow

uuNon Point DischargeNon Point Discharge
Loadings from activitiesLoadings from activities



ModelsModels

uuDispersionDispersion
uuCompartmentCompartment
uu EcologicalEcological
uu InstreamInstream Flow Incremental MethodFlow Incremental Method



Compartment ModelCompartment Model



Best Management PracticesBest Management Practices

uu AgricultureAgriculture
–– Fertilizer Fertilizer 

ManagementManagement
–– Pesticide Pesticide 

ManagementManagement
–– Conservation TillageConservation Tillage
–– Irrigation Irrigation 

ManagementManagement
–– Manure Manure 

ManagementManagement
–– Livestock ExclusionLivestock Exclusion

uu SilvicultureSilviculture
–– Buffer StripsBuffer Strips
–– Haul Road Haul Road 

MaintenanceMaintenance
–– Selective ForestSelective Forest


