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Is Stream Temperature Pollution?

hen we think of water pollution in our streams we might think of

trash, nutrients, excessive silt and sediment, heavy metals or oil and
grease. The one pollutant we may not think about is the temperature of our
streams. Temperature is a critical water quality and environmental parameter
because it plays an important role in the health of our streams and rivers. Tempera-
ture is important because it governs the kinds of aquatic life that can live in a
stream. Fish, insects, zooplankton, phytoplankton and other aquatic species all
have a preferred temperature range. If temperatures get too far above or below this
preferred range, the number of individuals of species decreases until, finally, there
are none. Temperature is also important because it influences water chemistry.

(continued on page 2)
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The type and abundance of fish this angler may, or may not, catch is influenced by many
factors including stream temperature.
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PADEP water quality standards
include stream temperature
criteria for cold water and warm
water fisheries.

(Continued from page 1)

An example of the effects of tempera-
ture on water chemistry is its impact
on oxygen. Warm water holds less
oxygen than cool water, so it may be
“saturated” with oxygen but still not
contain enough for survival of aquatic
life. The rate of chemical reactions in
streams generally increases at higher
temperatures, which in turn affects
biological activity. Some compounds
are also more toxic to aquatic life at
higher temperatures.

Thermal Stress

Temperature itself is not a pollutant.
The pollution comes from un-
naturally altering the temperature of
the water to the detriment of the bio-
logical and chemical health of a
stream. The impact temperature has
on water quality is measured in terms
of thermal stress. Thermal stress is an
elevation in water temperature that
can harm native species of aquatic
plants, insects and fish and reptiles
while possibly helping promote the
proliferation of non-native species.

Natural Variation
In addition to seasonal variations in
stream temperature caused by chang-
ing air temperature, many other
physical aspects of a stream cause
variations in temperature. The origin
of a stream — whether its source is a
wetland, spring or lake — determines
its initial temperature. Tributaries may
alter the stream temperature as they
mix with the main stem. Velocity also
influences temperature. A particle of
water in a fast moving stream is ex-
posed to sunlight for a shorter time
than that of a slower moving stream.
The physical characteristics of the
stream are also important. A well-
shaded shoreline reduces the warming
by the sun. In a wide stream, even a
forested shoreline will permit lots of
sunlight to fall upon a stream. A nar-
row stream with a well-vegetated
bank will remain cooler. The character

of the watershed also affects tempera-
ture. If the watershed is steep or hilly,
runoff water will move more quickly
and the sun won’t have as much time
to warm the runoff before it reaches
the stream. Conversely, on flatter

Vegetation along the stream bank provides
shade to the West Branch Brandywine Creek
just below Hibernia Park.

slopes the water moves more slowly,
with more time to absorb heat from
the ground surface, rocks and the
sunlight.

Watershed Development
Sources of thermal stress are typically
from human activity (anthropogenic).
Watershed development (e.g. agricul-
tural, commercial, industrial and resi-
dential land use) of lands can lead to
thermal stresses on the receiving
streams, creeks and rivers. The re-
moval of streamside (riparian) vegeta-
tion has the affect of reducing the
amount of shade over the water and
increases the amount of solar radiation
reaching the stream. Water with-
drawals and wastewater discharges
can also affect stream temperatures.
Excessive sediment delivered to a sta-
ble stream channel can lead to in-
creased water temperatures in the
stream. This un-natural deposition of



Cleaning out collected debris
under culverts and bridges that
cross over streams will reduce
standing water and improve the
flow of water through these
structures, thereby reducing the
potential thermal stress in the
stream.

sediments fills in the stream channel
vertically and results in a shallower
stream that is easier to heat. Sediment
is a natural part of a stream system,
but watershed development activities
that require temporary earth distur-
bance have a potential to greatly in-
crease the amount of sediment enter-
ing a stream, delivering higher
amounts of sediment than a stream
can handle. This points out the impor-
tance of effective erosion and sedi-
mentation controls during construc-
tion.

Stormwater Runoff

Increased volumes and flow rates of
stormwater runoff can have a signifi-
cant impact on the temperature of the
receiving stream, the flow velocities in
the stream channel and the quantity of
sediments and pollutants delivered to
the stream. Impervious surfaces (e.g.
rooftops, roadways and parking lots)
are usually at an elevated temperature
due to the absorption of the sun’s heat
energy. Heat transfer occurs as the
stormwater runoff passes over the im-
pervious surface. The heated runoff
then enters the stream causing an in-
crease in the stream’s temperature. Of
particular significance is runoff that
enters a stream directly from an im-
pervious area. A reduction in the tem-
perature of the runoff could be
achieved if it is allowed to first pass
through a cooler pervious area such as

Diminished baseflow and lack of stream bank
vegetation will raise stream temperature. The

rocks and boulders will also increase the tem-

perature of runoff in this stream.

grass, meadow or woodland before
entering a stream. This “disconnects
the impervious surface from the
stream and reduces the potential im-
pact.

”

Reducing and Preventing Ther-

mal Pollution

There is no single solution to prevent-

ing thermal stress to our streams. The

best approach is to always keep it in
mind when making decisions that al-
ter the landscape. Possible approaches
to reducing and/or preventing thermal
stress include:

e Preserve and enhance the stream-
side vegetation and woodlands
along stream banks (i.e. riparian cor-
ridors). The vegetation shades all or
part of the stream and protects the
stream banks from excessive ero-
sion.

e Promote stormwater management
practices that capture, retain and re-
charge on site a certain amount of
runoff. This provides ground water
recharge, which in turn provides
base flow to the stream. It also pre-
vents some of the “heated” runoff
from directly entering the stream.

e  Wherever possible, reduce the
amount of new impervious cover to
reduce the volume of heated
stormwater runoff discharging to
streams.

e Disconnect impervious surfaces
from the stream. Runoff from a
paved surface can be several de-
grees warmer than the stream re-
ceiving the runoff. Allow runoff to
pass over pervious areas like mead-
ows, woodlands, or other specially
designed stormwater best manage-
ment practices (e.g. rain gardens or
infiltration swales).

¢ Protect streams from excessive
sedimentation. Remediate silted in
stream channels and scoured stream
banks. This will promote a healthier
stream channel and stabilize stream
banks that are a source of the sedi-
ment.



Three of the past four
months recorded rainfall
deficits, with a total rainfall
deficit of 5.2 inches.

Long-term

Precipitation Trends

through August 31, 2005

Period

August 2005

Year to Date

6-mos. to Date

12-mos. to Date

24-mos. to Date

48-mos. to Date

Surplus/
Deficit

2.1 in.

-3.4in.

-3.8 in.

+3.4in.

+19.7 in.

+16.8 in.

Inches

Precipitation

Monthly Surplus/Deficit for Precipitation, August 2003-August 2005
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Cumulative 4-year Surplus/Deficit for Precipitation, August 2003-August 2005
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Chester County Precipitation in inches, 2004-2005

Middle Atlantic River Forecast Chester County National Weather Service
Center (MARFC) Observer Network (NWS) 30-Year Normals

Year-to-Date West West

Monthly Cumulative YTD Chester Chester

Rain  Surplus/ Rain  Surplus/ Mo. Cum. Monthly YTD Cum.

Deficit Deficit Rain Rain Norm Rain

Aug 2004 7.0 +29 355 +4.6 6.42 37.86 3.86 30.96

Sep 2004 9.7 +5.8 45.2 +10.4 9.69 47.55 4.15 35.11

Oct 2004 28 0.5 48.0 +9.9 2.98 50.53 319 38.30

Nov 2004 5.4 +1.6 53.3 +115 5.67 56.20 3.93 42.23

Dec 2004 36 0.1 56.9 +115 3.87 60.08 3.65 45.88

Jan 2005 43 +0.9 43 +0.9 476 4.76 3.46 3.46

Feb 2005 24 -0.5 6.7 +0.4 2.20 6.96 3.07 6.53

Mar 2005 39 0.1 10.6 +0.2 4.40 11.36 349 10.02

Apr 2005 5.3 +1.5 15.9 +1.7 5.28 16.64 3.83 13.85

May 2005 1.2 -3.0 17.1 -1.3 1.69 18.33 437 18.22

Jun 2005 2.1 -1.6 19.2 2.9 2.20 20.53 42 22.42

July 2005 6.2 +1.5 25.4 -1.4 6.52 27.05 4.68 27.10

Aug 2005 20 -2.1 27.4 -3.5 2.20 29.25 3.86 30.96

Sources: MARFC—Internet site: http://www.erh.noaa.gov/er/marfc/. Chester County Observer Network—Chester County Water
Resources Authority Volunteer Rainfall Observer Network Monthly Reports. NWS 30-year Normals—NOAA, Monthly station normals
of temperature, precipitation, and heating and cooling degree days 1961—1990.

Chester County Observer Network data has been reconciled for 2004 and therefore may be different from previously published data.




