
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 is 
typically generated by 
precipitation that runs off paved land areas; like buildings, rooftops, sidewalks, 
driveways and other hard surfaces.  These hardened surfaces are called ‘impervious 
surfaces’ and they do not allow rainfall to infi ltrate into the soil 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 developed and 
urbanized 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 on the surface of 
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. Increased quantity 
of stormwater usually means 
decrease quality of our local 
streams.

Stormwater pipe discharging directly to a stream
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 than ½ of the pollution 

in our nation’s waterways comes from 
stormwater runoff.



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 runs off 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 straighteningmay interfere with the movement of the water causing increased fl ood elevations. 

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).

Low Flow

Storm Flow

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

Did You Know…



 Lancaster County Conservation District
1383 Arcadia Rd., Room 200, Lancaster, PA 17601

Phone:  717-299-5361 • Fax:  717-299-9459
www.lancasterconservation.org

For more information check out www.lancasterwatersheds.org

More Resources

Why is the Chesapeake Bay Watershed Special?
The Chesapeake Bay was formed about 12,000 years ago as glaciers melted 

and fl ooded the vast Susquehanna River Valley.  At approximately 200 miles 
long, and an average depth of 21 ft (175 ft at its deepest part) the Chesapeake 
Bay is North America’s largest estuary and the world’s third largest.  The Bay’s 
drainage area (64,000 square miles) encompasses parts of six states; Delaware, 
Maryland, New York, Pennsylvania, Virginia, and West Virginia as well as 
Washington D.C.  There are more than 100,000 streams, creeks, and rivers 
in the watershed, including 150 major rivers.  With 17 million residents (and 

growing) living in the Chesapeake Bay watershed, one can 
reach a Bay tributary in less than 15 minutes.

The word “Chesapeake” derives from the 
Native American culture and loosely translates 
into “great shellfi sh bay.”  This makes sense 
since the Bay provides more blue crabs than 
anywhere in the world.  In fact, more than 
500 million pounds of seafood is harvested from 
the Bay every year.  The Bay also supports 3,600 species of plant and animal life, including 

more than 348 fi sh species, 173 species of shellfi sh, and 2,700 plant species.  The Chesapeake 
Bay is home to 29 species of waterfowl and is a resting area for birds along the Atlantic 

Migratory Bird Flyway.  Every year, one million waterfowl winter in the Bay’s basin.

THE CHESAPEAKE BAY IN 
LANCASTER COUNTY

Overview of the Chesapeake Bay Watershed

Chesapeake Bay blue crabs are valuable commodity

I live in Lancaster County, why should I care about the Bay?
Since colonial times, the Bay has lost half of its forested 

shorelines, over half of its wetlands, nearly 90 percent of its 
underwater grasses, and more than 98 percent of its oysters.  During 
the 350 years between 1600 and 1950, approximately 1.7 million 
acres of the Bay watershed were developed.  During the 30 years 
between 1950 and 1980, the Bay watershed lost an additional 2.7 
million acres to development.  All of this development threatens the 
water quality of the Bay.  

The leading threat to the health of the Chesapeake Bay is excess 
nitrogen and phosphorous pollution that destroys habitat and can 
cause fi sh kills.  Top sources of these pollutants include agriculture, 
sewage treatment plants, runoff from urban and suburban areas, and 
air pollution from automobiles, factories, and power plants.  Other 

threats to the Bay’s health include sedimentation from 
streambank erosion, stormwater, and habitat loss.  So 
in the big picture we are all responsible for the health 
of the Chesapeake Bay.  Whatever we do in our little 
portion of the Bay watershed will affect the overall 
water quality of our natural treasure.  Remember WE 
ALL LIVE DOWNSTREAM so what we do “up” 
here will affect our neighbors downstream in the 
Chesapeake Bay.  

Chesapeake Bay Threats:
Suburban Sprawl  Chesapeake Bay 

Threats: Sediment 
and Nutrient Pollution

Stormwater PollutionStreambank Erosion 

LANCASTER COUNTY WATERSHED BASICS

Topographic rendering 
of Chesapeake Bay

What is a Watershed?  
A watershed is the area of land that drains to a specifi c body of water: 

a stream, pond, lake, wetland, river or ocean.  A watershed area can be as 
large as portions of several states or as small as a backyard.  Everyone lives 
in a watershed!

Watersheds are broken down even further into Watershed Management 
Units.  The largest Watershed Management Unit is a Basin.  A basin drains 
to a major receiving water body. (large river, estuary, or lake)  The drainage 
areas of basins typically exceed several thousand square miles and usually 
include major portions of a single state or a group of states.  Within each 
basin are Sub-basins.  Sub-basins extend over several hundred square miles 
and are composed of what we call Watersheds.

Watersheds are broken down further into smaller geographic units called Sub-
watersheds.  Sub-watersheds typically have a drainage area of 2-15 square miles.  Sub-
watersheds usually drain to second or third order streams (small streams) which are usually 
a little larger than headwater streams.  Finally, within sub-watersheds are Catchments, 
which are the smallest units in a watershed.  Catchments are defi ned as the area that 
drains an individual development site to its fi rst intersection with a stream.

Do you know what watershed you live in, or your “watershed address?”  Just like 
your home address is broken down from country to state to city to street, your watershed 
address can be found the same way. (Ocean, Estuary, River basin, Sub-basin, Watershed, 
Sub-watershed, and Catchment area)   Why is this information important?  Whatever 
we do in Lancaster County will eventually affect the water quality of our friends and 
neighbors downstream.  Remember WE ALL LIVE DOWNSTREAM!!

Watershed Management Units

What are the Watersheds of Lancaster County?
The Basin in which most of Lancaster County 

empties into is the Chesapeake Bay Drainage Basin.  One 
of the many sub-basins for the Chesapeake Bay is the 
Susquehanna River Sub-basin which Lancaster County is 
a part of.  Continuing “upstream” within Lancaster County 
are 4 Watersheds; Chiques, Conestoga, Pequea, and the 
Octoraro.  Finally, there are 11 Sub-Watersheds within the 
county. (see map)  It should be noted that several small 
streams along the Susquehanna River drain into the river so 
this is considered one of the county’s sub-watersheds.  

Also, there is a small area in Eastern Lancaster County 
that actually drains to the Delaware Bay Basin, the Delaware 
River Sub-basin, Brandywine Watershed, and the West 
Branch Brandywine Sub-Watershed.

Watersheds & Sub-Watersheds of Lancaster County

WATER CONSERVATION IDEAS
THAT PROTECT OUR WATERSHEDS

Why is Water Conservation Important for our Watersheds?
Think about this, the average family of four uses approximately 

400 gallons of water per day.  Europeans, on the other hand, use 
fi ve times less water than Americans.  Why is that?  Europeans have 
realized that water is a precious resource that needs to be conserved.

The protection and preservation of our water resources and 
the reduction and wise use of water is termed water conservation.  
Growing populations and ongoing droughts are squeezing our water 
resources dry, causing destruction to natural habitats and impacting 
our everyday use of water.  We have no choice but to pay more 
attention to how we use water, and how we may be wasting it.  We 
must bridge the gap between our understanding of how important 
water is to our survival and what we can do to ensure that we have an 
adequate supply of clean water for generations to come.

In 1900, each of the six million people living in Pennsylvania 
used about 5 gallons of water per day.  Since then, our population 
has doubled to almost 12 million people and our water consumption 
has increased to an average of 62 gallons per day.  Part of this 
900% increase in water use is due to the many modern water-using 
conveniences in our homes.

Our water resources are not unlimited.  They are affected every 
day by precipitation, population growth, economic development 
and pollution.  Because water is a resource that must be shared, 
competition for its use is an ever-increasing management problem.  
A cost-effective way to protect our water resources is through sound 
water resources management and conservation.  

There are a number of ways to save water but they all start 
with YOU!  

How can I Reduce my water Usage in…?
The Bathroom
• Check for toilet leaks by adding food coloring to the tank.  If the toilet is leaking, color will appear in the bowl within 30 

minutes.  Purchasing a low-fl ow toilet can reduce indoor water use by 20%.
• Avoid unnecessary fl ushing.  Dispose of tissues, insects, and other similar waste in the trash rather than the toilet.
• You can save 2 gallons of water a day by turning off the tap while brushing your teeth, washing your face, or shaving.
• If your shower can fi ll a one-gallon bucket in less than 20 seconds, replace it with an ultra low-fl ow version water effi cient 

showerhead, which could save you up to 205 gallons per month.
• Time your shower to keep it under 5 minutes.  You’ll save up to 1,000 gallons a month.
• Use the minimum amount of water needed for a bath by closing the drain fi rst and fi lling the tub 

only 1/3 full.  The initial burst of cold water can be warmed by adding hot water later.
The Laundry
• The amount of water your washing machine uses is adjustable; adjust according to load size.  

You could save 1,000 gallons a month.  Remember full loads are most benefi cial.
• Look for water saving washing machines.  Horizontal loading machines use less water than 

top-loading machines.

Why is Water Conservation Important for our Watersheds?

Traditional water management device

Humans are not the only ones depending on 
enough water in the future 

The

Homeowner’s Guide
to Stormwater

How to develop and implement a stormwater management plan for your property

THE CHESAPEAKE BAY IN 
LANCASTER COUNTY
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WATER CONSERVATION 
IDEAS THAT PROTECT 

OUR WATERSHEDS

THE HOMEOWNER’S
GUIDE TO STORMWATER

Please contact the Lancaster County Conservation District if you would like any of the above resources.

Did You Know… 

• Turbid or cloudy water blocks light from reaching the 
bottom of the stream, making it diffi cult for plants to 
grow.

• A single tree will give off 70 gallons of water/day in 
evaporation.

• It is estimated that more than one half of the pollution 
in our nation’s waterways comes from stormwater runoff.

• Water is a universal solvent; that is, it dissolves more 
substances than any other liquids. This means it can 
easily pickup and transport pollutants.

• PA has several aquatic invasive species. Some include: 
Asian clams, zebra mussels, rusty crayfi sh, carp, 
snakeheads, red eared and yellow bellied sliders, Didymo 
(algae), golden algae, parrot feather, yellow water iris, 
and purple loosestrife. 

• Salt and snowmelt chemicals from roads change the 
salinity of the soil & water, damaging aquatic plants and 
entire ecosystems.

Donegal Creek
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