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Renewing Urban Areas with Brownfield Green-ups  
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Water quality improvements with proper plant and soil selection 

Underground sand filter at the Cleveland Hopkins International Airport 

http://www.filtrexx.com/aboutfiltrexx.htm
http://www.noaca.org/reglmodord.html
http://efotg.sc.egov.usda.gov/references/public/OH/Oh647_Standard_EarlySuccessional_July2004.pdf
http://www.nrcs.usda.gov/news/nrcs_migratory_birds.html
http://www.epa.state.oh.us/portals/47/nr/2010/september/9-21algae.pdf
mailto:smullins@cuyahogaswcd.org
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 Bulk  Density  and Vegetat ive  Success    

B ulk density of soil is the mass of 
dry solids (organic and mineral 
materials) per unit of volume, 
including air space.  For instance, 
soils with more pore space (higher 
porosity) have a lower bulk density 
(lower compaction). 

This physical attribute is an indicator 
of soil quality and is important to the 
establishment and long-term success 

of vegetative treatments and 
landscaping.   

Plants penetrate the soil by growing 
roots into pore spaces.  Where pore 
spaces are not large enough for the 
root, soil solids must be pushed aside 
to make way for the root.  Compacted 
soils with higher bulk densities have 
less pore space available for plant 
roots to extend.  In addition to this, 
less pore space limits plant available 

water capacity, nutrient efficiency, 
aeration porosity, and gas exchange 
(roots need air too).   

In keeping with the science of soil 
quality, good conservation calls for 
lowering bulk density (compaction) 
wherever and whenever possible; 
particularly, where successful 
v e g e t a t i v e  t r e a t m e n t s  a n d 
landscaping are desired to restore 
urban ecosystem function.  

B io-retention cells, pocket 

wetlands and other soil-based water 

quality Best Management Practices 

(BMPs) function well  when 

landscaped with plants adapted to 

planned (natural and manufactured) 

soil conditions.  A key consideration 

for vegetative establishment and 

growth is soil pH.  Soil pH is an 

expression of the degree of soil 

acidity and alkalinity.  The pH scale is 

0 to 14.  Soils with lower pH (<7) are 

more acid, higher pH (>7) are more 

alkaline, and pH 7 are neutral.   

At lower pH, Aluminum (Al), Iron 

(Fe) and Manganese (Mn) are more 

soluble and can be concentrated 

enough to be toxic to plants.  To 

neutralize soil acidity, liming 

materials can be applied.   

With higher pH, elements such as Al, 

Fe and Mn become less soluble and 

less toxic.  However, as pH rises 

above neutral, Fe, Mn and other 

micronutrients can become less plant 

a v ai l a bl e a nd  c an  l e ad  t o 

micronutrient deficiencies.   

Micronutrient deficiencies in 

alkaline soils can be a problem for 

some plants, but plant selection  and 

acid-forming amendments, such as 

sulphur, can be easily applied to meet 

ones needs.   

So, to ensure that soil-based water 

quality BMPs are thriving, well-

vegetated, aesthetically pleasing  

features with minimal maintenance 

applications of fertilizer and lime, be 

sure to adequately consider the soil 

pH during plant selection and 

maintenance.   

Soil pH: A Key to Planting Soil-Based Water Quality BMPs 

Cleveland’s Pursuit of the Beneficial Use 
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Making useful products from the Cuyahoga River dredged materials  

http://soils.usda.gov/sqi/assessment/files/bulk_density_sq_physical_indicator_sheet.pdf
http://soils.usda.gov/sqi/publications/files/sq_nin_1.pdf
http://soils.usda.gov/sqi/publications/files/avwater.pdf
http://soils.usda.gov/sqi/publications/files/avwater.pdf
http://soils.usda.gov/sqi/management/files/sq_atn_4.pdf
http://www.nm.nrcs.usda.gov/technical/handbooks/iwm/NM_IWM_Field_Manual/Section18/18k-Soil_Quality_Indicators-pH.pdf
http://www.mt.nrcs.usda.gov/technical/ecs/agronomy/technotes/agtechnoteMT73-150.2/hydrogen.html
http://www.mt.nrcs.usda.gov/technical/ecs/agronomy/technotes/agtechnoteMT73-150.2/hydrogen.html
http://www.mt.nrcs.usda.gov/technical/ecs/agronomy/technotes/agtechnoteMT73-150.2/hydroxyl.html
http://ohioline.osu.edu/hyg-fact/4000/4026.html
http://ohioline.osu.edu/hyg-fact/4000/4026.html
http://msucares.com/pubs/infosheets/is0372.pdf
http://ohioline.osu.edu/agf-fact/0507.html
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U rban Soi l  Rehabi l i tat ion:  Rediscover ing the Rhizosphere 

R ehabilitation of urban soils  

has become a widespread topic 

of conversation in metropolitan 

areas.  Of particular interest is 

the renewed focus on plant and 

soil interactions.  Plants and 

soils individually provide 

unique and valuable functions 

and can be aesthetically      

pleasing components of the    

urban environment.  The zone 

where plant roots and soils    

interface is of significant        

importance to rehabilitating 

not only soil quality, but water 

and air quality as well (see Soil       

Structure TQ 9.3).    

The zone where plants roots 

and soil interface is known as 

t h e  r h i z o s p h e r e .  T h e 

rhizosphere  typically extends a 

few millimeters from a root 

surface and is teaming with an    

abundance and diversity of        

microbial critters. Here,   

c h e m i c a l  a n d  p h y s i c a l           

properties are influenced by the 

interaction of plants and soil.  

Plant roots take in nutrients 

and exude organic compounds 

(e.g. sugars, organic acids, 

amino acids, etc.) that provide 

an excellent growth medium for   

microbes.  Nutrient uptake,    

organic matter additions, and 

micr obial  decomposition     

processes are   all   targeted  

functions of storm water    

treatment facilities like          

bio-retention cells, pocket     

wetlands, and other   soil-based 

water quality Best Management 

Practices (BMPs).  While       

bio-retention cells and pocket 

wetlands are each compatible 

with different soil drainage 

classes (see Drainage Class and 

Soil Color TQ 10.1 and 10.3), 

they both require plantings to      

function optimally.  So, during 

your next consideration of     

urban soil rehabilitation or   

design of a water quality         

feature, be sure to consider the 

benefits of plant and soil         

interactions and rediscover the 

rhizosphere!   

P rope r  D i s p os a l :  I mpo r tan t  Re min der   

 

STORM WATER PROGRAM’S   
PRINCIPAL OBJECTIVE 

Help guide planning, design, construction and              
maintenance of water quality Best Management 
Practices (BMPs) and soil quality improvements 
based on Clean  Water Act responsibilities and   
Federal Farm Bill programs. 

A  reminder to properly dispose of chemical 

wastes.  Don’t let this happen on your site!  

Please dispose of any chemical wastes correctly.  

Cuyahoga SWCD 
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Image courtesy of NRCS 

http://soils.usda.gov/use/urban/primer.html
http://lamar.colostate.edu/~jvivanco/interactions.htm
http://www.nm.nrcs.usda.gov/technical/handbooks/iwm/NM_IWM_Field_Manual/Section01/1f-Soil_Food_Web.pdf
http://ohioepapubs.custhelp.com/cgi-bin/ohioepapubs.cfg/php/enduser/std_alp.php?p_sid=TSc2-8bk
http://ohioepapubs.custhelp.com/cgi-bin/ohioepapubs.cfg/php/enduser/std_alp.php?p_sid=TSc2-8bk
http://www.epa.gov/oecaagct/lcwa.html
http://www.usda.gov/wps/portal/usda/!ut/p/c5/04_SB8K8xLLM9MSSzPy8xBz9CP0os_gAC9-wMJ8QY0MDpxBDA09nXw9DFxcXQ-cAA_1wkA5kFaGuQBXeASbmnu4uBgbe5hB5AxzA0UDfzyM_N1W_IDs7zdFRUREAZXAypA!!/dl3/d3/L2dJQSEvUUt3QS9ZQnZ3LzZfUDhNVlZMVDMxMEJUMTBJQ01IMURERDFDUDA!/?navtype=


2010 Schedule of Training Opportunities 
Find details on our website’s Calendar of Events for the most up-to-date information. 

Date Event 

October-December Healthy Soils, Healthy Crops - CPESC On-line Training 

November 4 Stormwater System Design, Performance, & Economics 

November 17-18   39th Annual Water Management Association of Ohio Conference 

December 10 Exams only for Certified Professional Erosion and Sediment Control Inspector (CPESC) , Certified Erosion, Sediment and Storm Water   
Inspector (CESSWI), Certified Professional in Storm Water Quality (CPSWQ), and Certified Municipal Separate Storm Sewer System      
Specialist (CMS4S) 
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Sediment  and Nutr ient  F i l t rat ion  Us ing Organic  Mediums  

Conserving land and aquatic resources in a developed environment through stewardship, education and technical assistance. 
An equal opportunity employer and provider 

O rganic materials, such as 
h a r d w o o d  m u l c h e s  a n d         
yard-waste compost, are well 
known for their beneficial        
influence on water-holding      
capacity, flocculating and        
stabilizing soil structure (see 
Soil Structure, TQ 9.3 &          
Flocculants, TQ 10.3), as well as 
incr easing  nutr i ent  a nd       
chemical retention (see Soil     
Organic Matter, TQ 9.4). In    
addition, the microbial critters 
often found in abundance in 
mulch/compost blends, work to 
break down pollutants and other 
substances.  In keeping with 
these and other benefits, 
mulch/compost blends are      
increasingly sought out for use 
as water quality filter mediums.   

Filter socks and berms are two 
c ommon a pplicat ions of 
mulch/compost blends that can 
be used for water quality       
treatment purposes where sheet 

flow occurs.  When used       
properly, filter socks and berms 
have been demonstrated to     
retain sediment,  thereby          
decreasing turbidity, and trap 
other pollutants, such as          
hydrocarbons, pesticides, and 
metals.  In fact, qualitative    
studies have consistently shown 
that filter socks and berms are at 
least as effective as most          
traditional sediment control 
practices, and in some cases 
more effective.   

In addition to filtration, where 
non-sediment pollutant loading 
is negligible, mulch/compost 
blends may be incorporated as 
part of the landscaping when 
construction is complete.  Filter 
socks and berms can even aid in 
the long-term function of        
bio-retention cells and other   
soil based water quality BMPs.  

So, given the diversity of           

potential application of filter 
socks and berms, one should 
consider the benefits of putting 
these water quality filter           
mediums to work.  Just be sure 
that the specific mulch/compost 
blend selected meets one’s 
needs.  In other words,             
composition is key when it 
comes to water quality and filter 
mediums. 

C
u
ya

h
o
g
a 

S
W

C
D

 

  Technical Contributors 

Todd Houser—Storm Water Program Manager 

Lisa Vavro—Storm Water Specialist II 

Shannon Mullins—Storm Water Specialist I 

Jim Storer—District Conservationist, USDA-NRCS 

NOTICENOTICENOTICE 
Take advantage of the Technical 

Quarterly hyperlinks, visit:             

http://www.cuyahogaswcd.org/services-
stormwater-publications.html 

http://www.filtrexx.com/Section1.2-FiltrexxInletProtection.pdf
http://www.dnr.state.oh.us/portals/12/water/rainwater/Rainwater2009-6-23/6-23-09RLDFiles/6-24-09RLDCh6.pdf
http://www.dnr.state.oh.us/portals/12/water/rainwater/Rainwater2009-6-23/6-23-09RLDFiles/6-24-09RLDCh6.pdf
http://www.cuyahogaswcd.org/PDFs/TQ_10_3.pdf
http://www.desertmtncorp.com/EPA%20filter%20sock%20report.pdf
http://www.desertmtncorp.com/EPA%20filter%20sock%20report.pdf
http://www.cuyahogaswcd.org/services-stormwater.htm
http://www.cuyahogaswcd.org/index.htm
http://vimeo.com/channels/healthysoilshealthycrops
http://wmao.org/
http://urban.csuohio.edu/glefc/training/swsystemdesign.html
http://www.cpesc.org/cc-info/cc-event.asp?EventID=816
http://www.cesswi.org/ci-info/ci-event.asp?EventID=815
http://www.cpswq.org/cq-info/cq-event.asp?EventID=817
http://www.cms4s.org/cs-info/cs-event.asp?EventID=818


<<
  /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
  ]
  /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


