
STORMWATER AND FLOODPLAINS

What is Stormwater?
Stormwater is defi ned as the fl ow of water that results 

from precipitation and which occurs immediately following 
rainfall or as a result of snowmelt.  When a rainfall event 
occurs, several things can happen to the precipitation.  
Some of the precipitation infi ltrates or soaks into the soil, 
some is taken up by plants for added growth, and some is 
evaporated into the atmosphere.  Stormwater is the rest of 
the precipitation that runs off land surfaces and impervious 
(paved) areas.

Stormwater discharges are generated by precipitation and runoff from land, 
pavements, building rooftops and other surfaces.  These hardened surfaces are 
called ‘impervious surfaces’ and they do not allow rainfall to infi ltrate into the soil 
surface like natural vegetation, so more of the rainfall becomes stormwater runoff.

Stormwater runoff may be carried through natural or manmade drainage ways 
or conveyance systems.  In some cases stormwater runoff leaves a site and then 
spreads out over a large dispersed area as “sheet fl ow.”  It may also be conveyed 
through ditches, swales, and natural drainage features.  In most developing 
and urbanizing areas, stormwater is conveyed through a system of catch basins, 
drainage basins, or storm drains. 

The Water Balance Before & After Development

 Wetland areas allow stormwater 
runoff to soak into the ground

Vegetated stormwater swale Stormwater detention basin Storm drains are the common stormwater 
conveyance system in urban areas

We often forget stormwater runoff collects everything from roadways, 
sidewalks, parking lots, constructions sites, business parks, rooftops, etc. and 
carries it to storm drains or ditches which often empty to our local rivers and 
streams.    As it fl ows, stormwater runoff collects and transports soil, pet waste, 
road salt, pesticides, fertilizers, oil, debris, and other potential pollutants.  The 

quality is affected by a variety 
of factors and depends on 
the season, local weather, 
geography, and activities 
throughout the watershed. 

Stormwater pipes discharging directly to a streamv

Stormwater runoff 
carrying sediment & 
other pollutants



What is a Floodplain?
A fl oodplain is an area next to a river, stream, or creek 

that may be covered with water following heavy rainstorms 
or snowmelt.  The fl oodplain holds the excess water allowing 
it to be slowly released into the river system and seep into 
groundwater aquifers.  Floodplains also allow time for sediment 
to settle out of fl oodwaters, thereby keeping it out of water 
bodies.  Floodplains often support important wildlife habitat 
and are frequently used by humans as recreation areas.  

Above: Example of fl oodplain area

Left: Same fl oodplain during a stormwater event

Flooding occurs when water bodies receive a greater volume of water than they can handle at one time.  Floods are a 
natural part of the water cycle and can even be benefi cial.  By building on fl oodplains, draining wetlands, and diverting 
stormwater; we have increased the likelihood of fl ooding and the extent of damage done by fl oodwaters such as erosion, loss of 
property, loss of habitat, and loss of life.

In the past, we have developed on our fl oodplains.  We then tried to control stormwater by keeping it out of the 
fl oodplains.  This practice causes water to overfl ow riverbanks in other locations – often creating fl oods of a greater magnitude 
and danger.  Building on fl oodplains increases the risk of property damage and life threatening situations.  Diverting 
stormwater into channels forces water to fl ow faster.  This greater velocity destroys habitats and causes greater erosion 
including the loss of valuable topsoil thus creating a need for increased fertilizer use.

Effects of building in a fl oodplain and 
the consequences this brings

Did You Know…
1 gallon of gasoline can contaminate approximately 

750,000 gallons of water.

Did You Know…
It is estimated that more that ½ of the pollution 

in our nation’s waterways comes from 
stormwater runoff.



There are also other factors that increase fl ooding:
• The removal of stabilizing vegetation around stream banks and rivers.
• Erecting structures that defl ect or inhibit the fl ow of fl oodwaters.  This modifi es 

fl ow paths and can  spread fl ooding problems and increase erosion.
• Constructing bridges, culverts, buildings, and other structures that encroach 

on the fl oodplain.  These developments reduce the storage area available for 
fl oodwaters and cause an increase in fl ood elevations.

• Building drainage systems that feed stormwater quickly into the receiving body.
• Straightening meandering watercourses to hasten drainage.  This transfers fl ooding 

problems downstream and also alters habitat.
• Filling and dumping in fl oodplains.  Floodwaters can transport this debris, which 

may interfere with the movement of the water causing increased fl ood elevations. 

What can I do to Reduce Stormwater Runoff and Pollution from my daily activities?
• Maintain riparian buffer areas around streams to protect stream banks and to provide a natural system for pollutant removal.  

Trees slow stormwater runoff, reducing the volume of water that must be managed in urban areas.  Trees provide their 
greatest benefi t during light rains by increasing soil permeability, which increases groundwater recharge. 

• Minimize paved impervious areas to reduce runoff.  Direct your downspouts away from paved surfaces and into vegetated 
areas.  This will reduce the amount of water that runoffs and in the process increase groundwater recharge of our aquifer.  
Reducing impervious surfaces and increasing tree cover promotes the movement of water into the water table.

• Design all new construction to prevent or minimize runoff and stormwater pollution – a major component here is planning 
up front in the design process to consider and manage potential stormwater problems.

• Use lawn care practices that protect water quality – minimize the use of 
fertilizers and pesticides, and when used, do so in a safe manner.  When 
possible incorporate native plant species since they are best adapted to the 
local growing conditions and tend to be naturally pest resistant.  Mulch 
grass clippings and leave on the lawn or compost your yard waste.

• Properly use and store household materials and be aware of and make use 
of local recycling and collection centers to handle household wastes.

• Remember that any materials that are poured or placed on the ground, 
streets, driveways, storm drains, etc. can be picked up and carried by 
stormwater runoff to our surface waters.  Check your car for leaks and 
recycle motor oil.

• Have your septic tank pumped and system inspected at least every three 
years.  This will ensure the system is operating correctly and not polluting 
groundwater supplies.

• Report any pollution, illegal dumping, or soil erosion that you see to the 
appropriate authorities.

• Get involved with local efforts for public education, water quality 
monitoring, stream cleanup, recycling, etc.

Example of removal of vegetation 
& stream straightening

Example of fl oodplain development & 
potential safety issues

Another example of stormwater runoff utilizing 
a fl oodplain unimpeded by mans infl uence

Did You Know…
The number one pollutant in Lancaster County 
streams is sediment followed closely by nutrients

(nitrogen and phosphorous in particular).



Financial and other support for this project 
provided by a Small Community Grant 

from the ALCOA Foundation.

For more information check out; www.lancasterwatersheds.org

 Lancaster County Conservation District
1383 Arcadia Rd., Room 200

Lancaster, PA 17601
Phone:  717-299-5361

Fax:  717-299-9459
www.lancasterconservation.org



<<
  /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 /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 false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /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

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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


