
OTERO

HUERFANO

PUEBLO

CROWLEY

KIOWA

BENT
PROWERS

K
A

N
SA

S
C

O
LO

R
A

D
O

OTERO

HUERFANO

PUEBLO

CROWLEY

KIOWA

BENT
PROWERS

K
A

N
SA

S
C

O
LO

R
A

D
O

OTERO

HUERFANO

PUEBLO

CROWLEY

KIOWA

BENT
PROWERS

K
A

N
SA

S
C

O
LO

R
A

D
O

OTERO

HUERFANO

PUEBLO

CROWLEY

KIOWA

BENT
PROWERS

K
A

N
SA

S
C

O
LO

R
A

D
O

OTERO

HUERFANO

PUEBLO

CROWLEY

KIOWA

BENT
PROWERS

K
A

N
SA

S
C

O
LO

R
A

D
O

OTERO

HUERFANO

PUEBLO

CROWLEY

KIOWA

BENT
PROWERS

K
A

N
SA

S
C

O
LO

R
A

D
O

OTERO

HUERFANO

PUEBLO

CROWLEY

KIOWA

BENT
PROWERS

K
A

N
SA

S
C

O
LO

R
A

D
O

102°102°15'102°30'102°45'103°103°15'103°30'103°45'104°104°15'104°30'104°45'

38°30'

38°15'

38°

38°15'

38°

102°102°15'102°30'102°45'103°103°15'103°30'103°45'104°104°15'104°30'104°45'

102°102°15'102°30'102°45'103°103°15'103°30'103°45'104°104°15'104°30'104°45'

38°30'

38°15'

38°

38°15'

38°

102°102°15'102°30'102°45'103°103°15'103°30'103°45'104°104°15'104°30'104°45'

102°102°15'102°30'102°45'103°103°15'103°30'103°45'104°104°15'104°30'104°45'

38°30'

38°15'

38°

38°15'

38°

102°102°15'102°30'102°45'103°103°15'103°30'103°45'104°104°15'104°30'104°45'

102°102°15'102°30'102°45'103°103°15'103°30'103°45'104°104°15'104°30'104°45'

38°30'

38°15'

38°

38°15'

38°

102°102°15'102°30'102°45'103°103°15'103°30'103°45'104°104°15'104°30'104°45'

102°102°15'102°30'102°45'103°103°15'103°30'103°45'104°104°15'104°30'104°45'

38°30'

38°15'

38°

38°15'

38°

102°102°15'102°30'102°45'103°103°15'103°30'103°45'104°104°15'104°30'104°45'

102°102°15'102°30'102°45'103°103°15'103°30'103°45'104°104°15'104°30'104°45'

38°30'

38°15'

38°

38°15'

38°

102°102°15'102°30'102°45'103°103°15'103°30'103°45'104°104°15'104°30'104°45'

102°102°15'102°30'102°45'103°103°15'103°30'103°45'104°104°15'104°30'104°45'

38°30'

38°15'

38°

38°15'

38°

102°102°15'102°30'102°45'103°103°15'103°30'103°45'104°104°15'104°30'104°45'

10 0 10 20 30 40 50 KILOMETERS

SCALE 1: 575 000
10 0 10 20 30 40 MILES

EXPLANATION
Thickness of Alluvium,

in feet (ft)

270.1 to 300.0

240.1 to 270.0

210.1 to 240.0

180.1 to 210.0

150.1 to 180.0

120.1 to 150.0

90.1 to 120.0

60.1 to 90.0

30.1 to 60.0

0 to 30.0

EXPLANATION
Estimated saturated
thickness, in feet (ft)

225.1 to 230.0

200.1 to 225.0

175.1 to 200.0

150.1 to 175.0

125.1 to 150.0

100.1 to 125.0

75.1 to 100.0 

50.1 to 75.0

25.1to 50.0

0 to 25.0

Scale 1:1 350 000

EL PASO

PUEBLO

HUERFANO

LAS ANIMAS BACA

PROWERS
OTERO

CROWLEY

LINCOLN

CHEYENNE

KIOWA

BENT

K
A

N
SA

S
C

O
LO

R
A

D
O

25

25

10

50

50

400Lamar

Pueblo

Pueblo
Reservoir John Martin

Reservoir

Fowler
Rocky
Ford

La Junta

Las Animas Holly

Fountain

Purgatoire

ARKANSAS

C
reek

RIVER

Ri
ve

r

0 10 20 30 40 50 MILES

0 10 20 30 40 50 KILOMETERS

COLORADO

Denver

Universe Transverse Mercator projection, zone 13
Cities, towns, and State and County boundaries  from Colorado Department of Transportation, accessed May 2016 at
http://datagateway.nrcs.usda.gov/
Stream Hydrography from U.S. Department of Agriculture accessed May 2016 at http://datagateway.nrcs.usda.gov/
Reservoir Boundaries from Colorado Division of Water Resources accessed May 2016 at http://datagateway.nrcs.usda.gov/.
Roads from U.S. Department of Commerce, U.S. Census Bureau, accessed July 7, 2016 at
https://gdg.sc.egov.usda.gov/GDGOrder.aspx

EXPLANATION

Study area

River or creek

County boundary

State Boundary

Interstate route

U.S. route

State route

City or town

10

25

KIOWA

KANSAS
COLORADO

50

La Junta

102°102°15'102°30'102°45'103°103°15'103°30'103°45'104°104°15'104°30'

38°30'

38°15'

38°

37°45'

Saturated thickness of alluvium
spring 2002

Saturated thickness of alluvium
fall 2002

Saturated thickness of alluvium
fall 2008

Saturated thickness of alluvium
fall 2015

Saturated thickness of alluvium
spring 2008

Saturated thickness of alluvium
spring 2015

Alluvium thickness

Pueblo
Reservoir

John Martin
Reservoir

Pueblo
Reservoir

John Martin
Reservoir

Pueblo
Reservoir

John Martin
Reservoir

Pueblo
Reservoir

John Martin
Reservoir

Pueblo
Reservoir

John Martin
Reservoir

Pueblo
Reservoir

John Martin
Reservoir

Pueblo
Reservoir

John Martin
Reservoir

A

B

C

G

D

E

F

Valley fill boundary  from Hurr and Moore (1972), and Nelson and others (1989a, b, c).
Publishing support provided by: 
Denver Publishing Service Center
Edit and digital layout by L.J. Binder
Manuscript approved for publication March 9, 2017 

APPROXIMATE MEAN
DECLINATION,  2012

TR
UE

  N
OR

TH

M
AG

N
ET

IC
 N

OR
TH

8.4°

Estimated Saturated Thickness of the Alluvium, Spring 2002, 2008, and 2015; Fall, 2002, 2008, and 2015, and 
Estimated Thickness of the Alluvium in the Lower Arkansas River Valley, Southeast Colorado

By
Michael J. Holmberg

2017

For more information concerning this publication, contact:
Director, USGS Colorado Water Science Center
Box 25046, Mail Stop 415
Denver, CO 80225
(303) 236-4882

Or visit the Colorado Water Science Center Web site at:
http://co.water.usgs.gov/

Suggested citation: Holmberg, M.J., 2017, Hydrogeologic characteristics and geospatial analysis 
of water-table changes in the alluvium of the Lower Arkansas River Valley, southeastern Colorado, 
2002, 2008, and 2015: U.S. Geological Survey Scientific Investigations Map 3378, pamphlet 9 p., 3, 
sheets, scale 1:130,000 and 1:575,000, https://doi.org/10.3133/sim3378.
.

Report digital files available at https://doi.org/10.3133/sim3378 or https://pubs.usgs.gov/sim/3378
To learn about the USGS and its information products visit
http://www.usgs.gov/  
1-888-ASK-USGS

For product and ordering information visit:
http://store.usgs.gov/

ISSN 2329-132X (online)

http://dx.doi.org/10.3133/sim3378

ScienceBase data release GIS files available at https://doi.org/10.5066/F71G0JF6

Any use of trade, firm, or product names is for descriptive purposes only and does not imply 
endorsement by the U.S. Government.

This map or plate is offered as an online-only, digital publication. Users should be aware that, 
because of differences in rendering processes and pixel resolution, some slight distortion of scale 
may occur when viewing it on a computer screen or when printing it on an electronic plotter, even 
when it is viewed or printed at its intended publication scale.

Prepared in cooperation with the
Lower Arkansas Valley Water Conservancy District

U.S. Department of the Interior
U.S. Geological Survey

Scientific Investigations Map 3378
Sheet 3 of 3

Pamphlet accompanies map

Base from U.S. Geological Survey National Elevation Dataset (NED), 
acessed in 2012, and available at https://catalog.data.gov/dataset/usgs-national-elevation-dataset-ned
Universe Transverse Mercator projection, zone 13
Cities, towns, and State and County boundaries from U.S. Department of Commerce, U.S. Census Bureau,
accessed May 2016 at http://datagateway.nrcs.usda.gov/
Reservoir Boundaries from Colorado Division of Water Resources, accessed May 2016 at
http://datagateway.nrcs.usda.gov/.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.7
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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 true
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


