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BARCASS work packages

» Geology/Geohydrology

» Recharge/Discharge

* Ground-Water Flow

* Geochemistry

» Data Integration

» Synthesis and Evaluation (Report Production)




Objectives for
Geology/Geohydrology

Geologic framework
configuration at
important g
interbasin areas

Overall conceptualization of
geologic framework as it
relates to flow
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Geology - Main work components

Geology/Geohydrology ESG.

- Character of basin fill

- Bedrock structure and
subsurface framework

Geophysics

- Depth and shape of basins

- Locations of major faults

- Detailed studies at interbasin
divides
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Aquifer properties
- Well logs
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Sedimentary basin studies

« Basin-by-basin analysis of subsurface
stratigraphy and structure in Cenozoic basins,
based on

— Age of sediments

— Presence of volcanic rocks
— Late Cenozoic faulting

— Thickness of basin fill

Interpreted faults

Mapped young faults

Colors represent age
of sediments
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Volcanic rock studies
Construction of a thickness map of volcanic rocks

* Defines basins with
sedimentary vs.
volcanic basin fill

 Defines calderas

« Basins with
different hydrologic
properties

Basin with little
volcanic component
Calderas
Colors represent thickness

=USGS
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Gravity data — thickness of basin fill
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« Gravity data are used to
compute basin shape and
depth
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« Over 500 new gravity
stations
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* In places, a 50%
volumetric increase in
basin size

* Currently being refined . ol e ¥l e N
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» Potential for flow across
HA boundary based on
subsurface geologic
framework
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* Geophysically defined
intrabasin divides
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« Component of water

budget calculations

Description

Impermeable bedrock at depth

Thick permeable Pz carbonates at depth
Thick Chainman shale prezent

Pluton present

Thick veolcanic recks, variable flow properties
Thick basin fill at boundary

Thick impermeable basin fill at boundary
Permeable rocks overlie shallow detachment
Thin Chainman shale present at depth
Structural disruption may allow flow
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New geophysical work at basin divides

*Gravity and
high frequency

MT data to be
collected

*Provide cross
sections at
critical
interbasin
divides

*Suitable profile
length and
orientations

*Crossing
geologic
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ET Task

* Objective - Estimate mean annual ground-water discharge
from ET based on reported and project developed data for
each hydrographic area

« Constraints

- Limited time: “working” time April 2005 to September
2006

- Large diverse area: > 1,000,000 acres of phreatophytic
vegetation

ZUSGS
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ET General Approach

Ground-water ET discharge

ET-unit area

X : ,
B Reported and project developed estimates

Areas grouped by similar vegetation
and soil characteristics

Precipitation rate
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ET Area - Preliminary ET unit delineation

« ET units are areas of phreatophytic vegetation grouped by similar
vegetation and soil characteristics

» ET units are delineated by spectral analysis of Landsat TM imagery and
published land-cover classifications

Remotely-sensed false color composﬂe Prellmlnary ET unit delmeatlon

anglﬂg world Desert Research Institute



ET Rates - Preliminary results at tower sites
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ET Discharge - Preliminary ET calculation

Example calculation of ground-water
discharge for Spring Valley based on
reported ET rates and preliminary ET-
unit classifications

SPRING VALLEY
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Water Use Task

Obijective: Estimate ground-water use from individual
hydrographic areas and across study area

« Support development of estimates of total ground-water
discharge

 Initiate development of a ground-water pumpage
database that later may be used in ground-water flow
models to assess impacts of past, ongoing, and
proposed ground-water withdrawals

science for a chanqging world



Water Use: General Approach

Estimate 2000, 2002, and 2005 ground-water use by

making estimates for irrigation, public and commercial
supply, mining, livestock, and domestic ground-water
withdrawals

Irrigation use will be estimated as the product of irrigated
acreage delineated from multi-spectral (or TM - Thematic
Mapper) imagery and field application rates

Non-irrigation use will be estimated from available and
reported data, using well locations, population, and water-
use reports.

=USGS
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Water Use: Irrigation’s Role in Ground-Water Use

Percentages of 2000 Groundwater
Pumpage by Category for the
BARCASS Study Area

¥ |rrigation and Stock

Water Systems

® Mining

B Domestic

X
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Water Use: Compile and Process Available TM Imagery
Southern Lake Valley

Spring-Summer Color-infrared
composites (2000, 2002, and 2005)




Water Use: Delineation of Irrigated Acreage by Hydrographic
Area 2000, 2002, 2005 using remotely-sensed imagery

Irrigated
Acres

IRRIGATED AREA,
IN ACRES
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Water Use: Estimate Application Rate for Irrigated Fields

DIRECT

« Crop type (Kc=Crop coefficient)

« Potential Evapotranspiration (PET)

* Irrigation method efficiency (sprinkle, flood)
« Length of growing season

* Precipitation amount

INDIRECT

« Early season runoff use

* Local irrigator input
 Power consumption records

science for a chanqging world



Water Use: Estimates of Irrigation Applications, in acre-feet
(Preliminary data from Randy Laczniak and Mike Moreo, USGS)

Acres

HA Irrigated

Mewark 2073
Little Srmokey M. 1,207
Jakes 178
Long 0
Butte 193

Steptoe B 047

Cave 0

Lake 4 360
Spring 3,200

Tippett a
=hake/Hamlin 9 GO0
White River 5,109
Total 32,971

ZUSGS
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Water Use: Estimates of Irrigation Applications
(Preliminary data from Randy Laczniak and Mike Moreo, USGS)
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Water Use: Future Plans

= Finalize irrigation-use estimates

= Estimate withdrawals for non-irrigation uses
(domestic, mining, public supply, etc.) using “other
available” data

= Summarize of ground-water withdrawals by
hydrographic area and use

USGS

for a changing world



Spring Task:

Objective - Develop a
comprehensive
spring database
using available and
project-generated
data to help
characterize
springs and spring
flows in individual
hydrographic areas
(qualitative
evaluation of
ground-water
discharge)
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Springs: Relation to Surface Geology

Evaluate spring
locations and geologic,
hydrologic,

physiographic features

%
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Springs: Map - Topographic Setting and Surface Geology
Q Valley fioor ;
Q Valley margin

@ Upland

Upland springs most
commonly associated
with non-carbonate
rocks
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Data Synthesis and Evaluation

= USGS
Report

Estimates of Evapotranspiration from the Ruby
PY Lake National Wildlife Refuge Area, Ruby Valley,
D oc u m e nt res u Its Of Northeastern Nevada, May 1999-0ctober 2000
st u d y Water-Resources Investigations RGPT 01-4234

Prepared in coaperation with the

NEVADA DIVISION OF WATER RESOURCES
and the U.S. FISH & WILDLIFE SERVICE

 Draft due June 2007

 Public comment
period

* Final report due
December 2007

LT s

 ZUSGS
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USGS Future Program Vision

» Statewide Ground-Water Monitoring
Network (within cooperative water
program, many partners)

* Develop and maintain public-sector
ground-water models of Colorado and
Great Salt Lake Regional Flow Systems
following Death Valley Flow System
example

- &USGS X

a changing world




Questions?

* Next — overview of regional ground-water
modeling as a management tool

for a changing world



	BARCASS Project �Public Meetings
	BARCASS work packages
	ET Area - Preliminary ET unit delineation
	Water Use: Estimates of Irrigation Applications, in acre-feet�(Preliminary data from Randy Laczniak and Mike Moreo, USGS)
	Water Use: Estimates of Irrigation Applications�(Preliminary data from Randy Laczniak and Mike Moreo, USGS)
	Data Synthesis and Evaluation
	USGS Future Program Vision 
	Questions?


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


