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Patapsco River and Back River 
Water Quality and Habitat Assessment 

Overall Condition 2011-2013 
 
Healthy rivers and bays support a diverse population of aquatic life as well as recreational uses, 
such as swimming and fishing. To be healthy, rivers and bays need to have good water and 
habitat quality. High levels of nutrients and sediment lead to poor water quality. Poor water 
quality reduces habitat quality, including water clarity (how much light can get to the bottom) 
and the amount of dissolved oxygen in the water. In turn, habitat quality affects where plants and 
animals can live. The Maryland Department of Natural Resources (DNR) is responsible for 
monitoring water and habitat quality in the Chesapeake Bay and rivers, as well as the health of 
aquatic plants and animals. DNR staff use this information to answer common questions like 
“How healthy is my river?”, “How does my river compare to other rivers?”, “What needs to be 
done to make my river healthy?” and “What has already been done to improve water and habitat 
quality in my river?” 
 
The Patapsco River and Back River basin has high to extremely high human population densities 
and intense urban land use (more than 50% of the watershed area). Point sources are the largest 
sources of nitrogen and phosphorus loadings, and urban run-off is the largest source of sediment 
loadings. Phosphorus and sediment levels have decreased in non-tidal streams in the Patapsco 
River watershed. 
 
How healthy are the Patapsco River and the Back River?   
 
Water quality in the tidal waters of the Patapsco River is fair because nitrogen levels are too high 
(Table 1). Water quality in the tidal waters of the Back River is poor because nitrogen and 
sediment levels are too high. Nitrogen and phosphorus levels have decreased in the Back River. 
Sediment levels have decreased in the Patapsco River.  
 
Habitat quality is poor for underwater grasses in both rivers due to high algal densities and poor 
water clarity. Severe algal blooms are common in the Patapsco in the summer. Habitat quality 
for bottom dwelling animals is poor in the main Patapsco River. Summer dissolved oxygen 
levels in Back River are good but indicate poor habitat quality due to excessive algal densities.  
 
Underwater grasses have been limited or not present in the Patapsco River. Back River had some 
underwater grass beds in 2011 but there was very little underwater grass growing in the river in 
2012 or 2013. Bottom dwelling animals are not healthy in about 60% of the areas sampled in the 
Patapsco River. Bottom dwelling animals were marginally healthy during this period in Back 
River at a long-term monitoring station. 
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Table 1. Summary of tidal habitat quality and water quality indicators.  
Algal densities, water clarity, inorganic phosphorus and sediment either ‘Meet’ or ‘Fail’ SAV habitat 
requirements for 2011-2013. Dissolved nitrogen levels below the level for nitrogen limitation ‘Meet’ 
criteria, otherwise ‘Fail’ criteria. Summer bottom dissolved oxygen levels either ‘Meet’ or ‘Fail’ EPA 
open-water 30 day dissolved oxygen criteria. Annual trends for 1999-2013 either ‘Increase’ or ‘Decrease’ 
if significant at p ≤ 0.01; blanks indicate no significant trend. Improving trends are in green, degrading 
trends are in red. Nitrogen trends are for total nitrogen, phosphorus trends are for total phosphorus, water 
clarity trends are for Secchi depth. *While summer bottom dissolved oxygen levels ‘Meet’ criteria in 
Back River, this is the result of too much nutrients and poor water quality. 
 

River Nitrogen Phosphorus Sediments Algal Densities Water Clarity Summer 
Bottom DO

Fail Meet Meet Fail Fail Fail
Decreasing

Fail Meet Fail Fail Fail Meet
Decreasing Decreasing

Water Quality Habitat Quality

Back

Patapsco

 
 

 
 

How does the Patapsco River and the Back River compare to other rivers? 
 
The Patapsco and Back rivers are in the ‘High Urban, Low Agriculture’ land use category. In the 
Patapsco River, nitrogen and phosphorus levels, algal densities and water clarity are moderate 
compared to other rivers, while sediment levels are lower (Figure 1). However, summer bottom 
dissolved oxygen levels in the Patapsco River are the lowest of all rivers in Maryland and greatly 
degraded.  
 
In many ways, Back River water and habitat quality is the worst of all Maryland rivers. Percent 
urban land use in the Back River watershed is the highest (and percent agriculture is the lowest) 
of all Maryland rivers. Nitrogen and phosphorus levels in the water and algal densities are also 
the highest, and water clarity is among the worst. Sediment levels are also among the highest of 
the high urban watershed rivers. Even though summer bottom dissolved oxygen levels are the 
highest of all Maryland rivers, this is an indication of poor habitat quality due to high nutrient 
levels and algal densities.  
 
What needs to be done to make the Patapsco River and the Back River healthy?   
 
The biggest water quality and habitat issues are high nitrogen levels, high algal densities and 
poor water clarity. Upgrades to wastewater treatment plants will reduce nitrogen and phosphorus 
loadings to the rivers, and these improvements are already in place or planned. Reducing 
sediment loadings from urban runoff should also be a priority. Because most of the lower 
watersheds are heavily developed, retrofitting existing structures with alternatives to 
conventional building materials and methods should be used to reduce the amount of impervious 
surfaces and prevent additional degradation of water quality.  
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By lowering nutrients and sediment levels, water clarity should improve which will improve 
habitat quality for underwater grasses. Reductions in nutrients will also lead to lower algal 
densities and further improve habitat quality. Reducing algal densities by reducing nutrients will 
improve dissolved oxygen conditions, especially in shallow water areas.  
 
What has already been done to improve water and habitat quality in the Patapsco River and 
the Back River? 
 
A variety of actions have been taken to lower nitrogen, phosphorus and sediment loadings from 
urban lands. While specific goals have not been set for this basin, improvements are being made. 
Upgrades to the largest wastewater treatment plants that discharge to the Patapsco River are 
under construction and scheduled to be completed by 2015. Upgrades to the largest wastewater 
treatment plant that discharges to the Back River are scheduled to be complete by 2016. Previous 
upgrades at the Back River facility cut nitrogen levels in half. Stormwater retrofits have reduced 
nitrogen loadings and prevented more than 77,000 pounds of nitrogen from entering the rivers 
since 2003, and almost 190 septic system retrofits were completed between 2008 and 2013. 
 
To reduce nutrient inputs from agricultural lands, additional management actions have been 
taken. In 2013 there were more than 5,990 acres of cover crops planted in between growing 
seasons to absorb excess nutrients and prevent sediment erosion. Fencing on over 7,100 acres of 
farmland was used to keep livestock out of streams and prevent streambank erosion. More than 
2,500 acres of stream buffers were also in place, allowing areas next to streams to remain in a 
natural state with grasses, trees and wetlands. 
 
Maryland also has a number of programs in place to reduce the impacts of continued 
development and increasing amounts of impervious surfaces in the Patapsco and Back Rivers 
watersheds. Program Open Space projects have conserved 415 acres of land for outdoor 
recreation opportunities. Rural Legacy Program projects have protected almost 1,200 acres, with 
special focus on areas with important cultural sites and natural resources and to ensure large 
areas of habitat. Maryland Environmental Trust projects have helped individual land owners 
protect more than 1,660 acres. Maryland Agricultural Land Preservation Program projects have 
preserved 450 acres of agricultural land from development.  
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Figure 1. Comparison of the Patapsco River and Back River to similar rivers. 
The mean annual concentration or depth (bottom dissolved oxygen is only summer) for 2011-2013 data. 
Total nitrogen (TN), total phosphorus (TP), total suspended solids (TSS), chlorophyll a (CHLA), Secchi 
depth and summer bottom dissolved oxygen (DO). Red bars indicate the mean of all systems within a 
category. Reference lines are included on the CHLA and summer bottom DO graphs.  

Nitrogen Phosphorus

Sediment Algal densities

Water clarity Diss. oxygen
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For more information 
An integrative assessment of the water and habitat quality of the Patapsco and Back Rivers for 
1985-2010 is available online at 
http://mddnr.chesapeakebay.net/eyesonthebay/tribsums.cfm.  
 
The full report includes:   
 
• Information on land use and human population densities within the basin, including the health 

of streams and location of Maryland Trust Fund Priority watersheds 
• Information on land use in 2010, change in land use since 2000 and percent impervious 

surfaces in watershed 
• Nutrient and sediment loadings information, including breakdown of nitrogen, phosphorus 

and sediment load by source (agriculture, urban runoff, point source, etc.) 
• Loadings information for major wastewater treatment plants including status of upgrades and 

progress toward loading caps 
• Water and habitat quality results for non-tidal streams and tidal waters from long-term 

monitoring programs 
• Shallow-water monitoring results including percent failures of dissolved oxygen, chlorophyll 

and turbidity thresholds and comparison to long-term monitoring stations 
• Phytoplankton information  
• Submerged aquatic vegetation coverages 
• Benthic program results 
• Appendices with station locations, analysis methods and tabular results 

 
Current water and habitat quality information is also available from  
Maryland DNR’s Eyes on the Bay website www.eyesonthebay.net 
 

 
 

 
 
This report was funded in part through a grant from the  
Environmental Protection Agency Chesapeake Bay Program Office.  
 
 

 
 

 

http://mddnr.chesapeakebay.net/eyesonthebay/tribsums.cfm
http://mddnr.chesapeakebay.net/eyesonthebay/index.cfm


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /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 false
  /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 (None)
  /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 [792.000 612.000]
>> setpagedevice


