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CHIPS: Monitoring Colonias Along the United States-

Mexico Border in Texas

Colonias, which are unincorporated border settlements in

the United States, have emerged in rural areas without the
governance and services normally provided by local govern-
ment. The expansion of colonias in the United States-Mexico
border region can be traced to the rapid growth associated
with the Mexican Border Industrial Program during the 1960s.
This rapid population growth created a lack of affordable
housing, causing new migrants in the United States to pur-
chase rural homestead lots through a contract-for-deed
program from land developers. Because of the need to

keep prices affordable and the absence of effective land-use
controls, these homesteads expanded into rural subdivisions,
commonly called colonias, without proper infrastructure.
Colonias have been identified in the four U.S. border states,
with Texas having designated the majority, which numbered
over 1,400 colonias in 2001. Because the region is binationally
interconnected economically, politically, and socially, the phe-
nomenon of colonias in the United States is a transborder
issue.

Because colonias are dynamic in nature and not uniquely
represented within the census geography, an explicit long-term
working database is needed to monitor progress, set infra-
structure priorities, and measure quality-of-life indicators

Table 1. Classification criteria for colonias.

within the colonias. The U.S. Geological Survey (USGS),

in collaboration with the U.S. Department of Housing and
Urban Development, Office of the Texas Attorney General,
Office of the Secretary of State, and Texas Water Develop-
ment Board, developed the Colonia Health, Infrastructure,
and Platting Status (CHIPS) tool. CHIPS is a relational data-
base that contains the current infrastructure (water, waste-
water, roads), platting, and health care information for
colonias in the six Texas counties with the highest number
of colonias. These counties are Cameron, El Paso, Hidalgo,
Maverick, Star, and Webb. The powerful CHIPS report
generator ranks each colonia based on its level of infrastruc-
ture development in relation to its health risk. To help cities
along the United States-Mexico border manage issues related
to colonias growth, CHIPS is publicly available through the
USGS U.S.-Mexico Border Environmental Health Initiative
website

http://border health.cr.usgs.gov/datal ayers.html
under the selection category of “Places (Names)”

The criteria for the health classification are based on the status
of their infrastructure as identified by the Texas Senate Bill
827 Workgroup (table 1).

Degree of Classification
health risk level

Criteria

High Red

At least one of the following applies:

1. Either all or some lots have inadequate wastewater disposal (cesspools)
2. All lots do not have potable water supply

3. Not platted

Medium Yellow Platted colonias with a potable water supply and adequate wastewater disposal, and at least

one of the following applies:

1. Either all or some lots lack solid waste disposal (trash collection)
2. Not all roads are paved

3. Not all roads are passable in all weather conditions
4. Floods occur during precipitation

All of the following apply to all lots:

1. Platted

2. Have potable water supply

3. Have adequate wastewater disposal

4. Have solid waste disposal

5. All roads are paved

6. All roads are passable in all weather conditions

7. Does not flood during precipitation

Low Green
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Figure 1. Distribution of colonias by color classification associated with health risk for the six counties
contained in the Colonia Health, Infrastructure, and Platting Status (CHIPS) tool.



*AJUN09 UoJBWEY UIYNM SBIU0J0D paJ pue ‘Moj|aA ‘uaalb jo uonnqguisiq -z 84nbiq



With the passing of Texas Senate Bill 827 in 2005, the State
was mandated to create a colonia identification system and

to track the progress of State-funded colonia improvement
projects. This workgroup effort was spearheaded by the

Office of the Texas Secretary of State Colonias Initiative,

with collaboration from various State agencies and Secretary
of State colonias ombudsmen. The existing Texas Water
Development Board colonia identification system based on a
unique eight-digit code was adopted. To track the progress of
State-Funded projects, the Senate Bill 827 Workgroup created
a set of infrastructure, demographic, and health-related criteria
for the ombudsmen to collect in the six counties. These criteria
were grouped into five sections (identification, platting, infra-
structure, access to and information about health, and financial
availability) that aided in classifying colonias by the degree of
health hazard that they pose, as well as track the overall pro-
gress of State-funded projects that have benefited colonias
within 62 miles of the border. The ombudsmen collected

data from a variety of sources, including site visits, utility
companies, county appraisal districts, and the Office of the
Attorney General of Texas.

The classification criteria created by the Senate Bill 827
Workgroup served as a template for the CHIPS database
schema. CHIPS uses a relational database to house the
colonias data, which provides many benefits. Date entry rules
and drop-down menus facilitate data entry within a graphical
user interface for rapid data entry, data integrity, and quality
control. The data are stored in a format that is easily updated
and capable of generating custom reports rapidly. Based on
the health classification criteria as determined by the Senate
Bill 827 Workgroup, CHIPS classifies the colonias at three
levels of health risk: high, medium, and low. As new data are
entered, CHIPS can update the color classification of every
colonia with a click of a button. CHIPS has a custom report
generator that allows users with little or no knowledge of
database queries to extract information with ease. The report
generator is flexible and its output can be tailored to be either
broad or specific. For example, a congressman could use
CHIPS to list colonias with wastewater issues in a specific
county, whereas a health researcher could list all colonias
without clinical access.

The color classification of the colonias, which is based on
health and infrastructure criteria provided by the Senate Bill
827 Workgroup, is fully automated by CHIPS. CHIPS
determines which colonias are red, yellow or green by evalua-
ting the colonia data populated by the ombudsmen. The results
of this classification display the distribution of the colors
among the counties included in CHIPS (fig. 1). Of the 1,786
colonias identified in CHIPS, 36 percent are classified as
green: platted, with adequate water services, adequate waste-
water disposal, adequate solid waste disposal, paved roads
that are passable in all weather conditions, and adequate
drainage. The percentage of colonias classified as green

is higher than the percentage of colonias identified as red
(24.2 percent) or yellow (22.5 percent), but still less than

the combined percentage of red and yellow colonias (46.7
percent). The report generator of CHIPS allows a quick com-
parison of the distribution of colonias between counties. For

example, 10 percent of the total number of colonias are
located in Cameron County, but Cameron County has 14.5
percent of the total number of green colonias. On the other
hand, Maverick County has 4.1 percent of the total number
of colonias but only 2.3 percent of the total number of green
colonias. The results generated by CHIPS highlight where
funds for colonia projects might be needed. In addition to the
spatial distribution of the colonias, the maps also display the
numerical distribution of the green, yellow, and red colonias
in a locational context (fig. 2). The CHIPS tool has been used
to identify areas of high health risk and areas needing trans-
portation assistance during a disaster, as well as to grant
estimates for infrastructure improvements.

Texas legislation indicates a strong need to track infrastruc-
ture, health, and quality-of-life indicators for colonia residents.
This tracking system needs to measure performance of finan-
cial expenditures against actual improvements and provide a
method to determine future priorities. CHIPS provides an
excellent tool for determining infrastructure priorities to direct
future funding. The output reports provide the information
needed for planning and funding purposes. The maps and
graphs created from the CHIPS database provide an intuitive
manner to compare the distribution of red, yellow, and green
colonias between counties, as well as within counties. The
statewide colonias eight-digit code identity system provides a
method to link other State agency databases to each individual
colonia. Thus other agencies can maintain their own working
database and link the information to CHIPS as needed for
reporting purposes.

The USGS Open-File Report, “CHIPS: A New Way to
Monitor Colonias Along the United States-Mexico Border”
has additional information on the CHIPS database, report
generator, and maps. It is available at http://pubs.usgs.gov/
0f/2007/1230/

For more information, please contact:

Jean Parcher,
jwparcher @usgs.gov
U.S. Geological Survey
8027 Exchange Dr.
Awustin, TX, 78754
(512) 927-3523

U.S.-Mexico Border Environmental Health Initiative

The colonias data can be viewed within a geographic context
from the USGS U.S.-Mexico Border Environmental Health
Initiative (BEHI) at http://borderhealth.cr.usgs.gov. The BEHI
describes, documents, and depicts environmental quality along
the U.S.-Mexico border through integration of U.S. and
Mexican datasets. This site includes an Internet Map Service,
data download page, current status maps of data holdings, and
documented methodology for harmonizing scientific datasets
at various scales across international borders.

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



	Table 1
	Figure 1
	Figure 2
	For more information, please contact:
	U.S.-Mexico Border Environmental Health Initiative


<<
  /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 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /Times-Roman
    /Univers-Condensed
    /Univers-CondensedBold
    /Univers-CondensedBoldOblique
    /Univers-CondensedLight
    /Univers-CondensedLightOblique
    /Univers-CondensedOblique
  ]
  /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




