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Denver, Boulder, and Fort Collins Metropolitan Areas

This information sheet highlights selected findings of a comprehensive assessment by the National Water-Quality Assess-
ment Program of the U.S. Geological Survey of the effects of urban development on stream ecosystems in nine metropolitan
study areas. These are a few of the findings from the study in the Denver, Boulder, and Fort Collins Metropolitan Areas.

Concentrations of Contaminants in Water Increased
With Urban Development

Concentrations of contaminants, including chloride, and hydrophobic
contaminants such as polycyclic aromatic hydrocarbons (PAHs), increased
with urban development. An increase in chloride concentrations relative to
urban development was observed in all nine study areas, even in areas with
warm climates where deicing chemicals are used infrequently, which sug-
gests additional sources of chloride other than road salt, such as from leaking
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PAHs in the environment are largely a result of the incomplete combustion

of petroleum, oil, coal, and wood. Emissions, such as from industrial processes, power plants, home heating, and vehicles, and
runoff from parking lots with coal-tar-based pavement sealants are considered to be the principal sources to the environment.
PAHs are of environmental concern because they are toxic to aquatic life and because many are probable or suspected human
carcinogens.

Greatest loss of sensitive species Regional Differences in the Types of Land Undergoing
Urban Development Influenced the Response of Aquatic
Biota

Forested land

In the Denver, Dallas, and Milwaukee study areas, the pre-urban land cover
(grassland and agriculture) was an important factor in how the biological com-
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Urban development
can alter stream
habitat directly.
These are photos of
the Colorado River
near Glenwood
Springs, show the
natural channel
upstream of the
town (top) and

an engineered
channel with bank
stabilization to
minimize erosion
around the bridge
(bottom) downstream
of most of the
development.

Urban Development Leads to Increased
Variability in Streamflow

Urban development typically increases the amount of water
entering a stream after a storm and decreases the time that it takes
for the water to travel over altered land surfaces before entering the
stream. Efforts to reduce flooding by draining water quickly from
roads and parking lots can result in increased amounts of water
reaching a stream within a short period of time, which can lead to
stream flashiness and altered stream channels. Additionally, rapid
runoff reduces the amount of water available to infiltrate the soil and
recharge the aquifers, which often results in lower sustained stream-
flows, especially during summer. Furthermore, when the hydrology
of a stream is altered, the physical habitat of a stream often becomes
degraded from channel erosion or lower summer flows that reduce
spawning, feeding, and living spaces of the aquatic biota.




Streams that were sampled in the Denver, Boulder, and Fort Collins Metropolitan Areas

] ] Figure USGS Station Name
e o Number
L i
b . , 1 Cherry Creek at Denver, Colo.
/ ,“' < 2 Dutch Creek at Weaver Park near Columbine Valley, Colo.
™ Z {85 g I' zc) 3 Cottonwood Creek above Newark, Wyo. at Greenwood
= | < Village, Colo.
i
ST o “i‘ g 4 Bear Creek below Estes Road at Lakewood, Colo.
|
UNITED STATES g I % 5 Sanderson Gulch above Lowell Avenue at Denver
.I 6 Lakewood Gulch above Knox Streetat Denver, Colo.
- \—/'./ i 7 Lena Gulch at Lewis Meadows Park at Wheat Ridge Colo.
""" ,/ 8 Clear Creek below Kipling at Wheat Ridge Colo.
s ""'_'\“---\-L-\.\.‘_\_‘_\ 9 Ralston Creek above Simms at Arvada Colo.
Level III Ecoregion - T
Western High Plains 10 Little Dry Creek below Lowell Streetnear Westminster,
Colo.
COLORADO 11 Big Dry Creek below Hyland Creek at Westminster, Colo.
12 Rock Creek above Rock Creek Parkway, at Superior,
Colo.
Explanation 13 Coal Creek above Mccaslin Road at Superior, Colo.
CQ Watershed 14 Dry Creek above Baseline Road near Boulder, Colo.
ﬁc:e:::liic::::r;om 15 S Boulder Creek at Baseline Road near Boulder, Colo.
Il open Water 16 Bear Creek above Wellman Feeder Canal, at Boulder,
|:| Developed Colo.
[] Bare Rock / Sand o
B rorest 17 Boulder Creek below 61st Street, near Boulder, Colo.
B B shrub/ serub 18 Dry Creek below Niwot Road, at Niwot, Colo.
[] Grassland / Herbaceous
[ Agriculture 19 Left Hand Creek above Pike Road at Longmont, Colo.
[ wetiands ] 20 Dry Creek below Airport Road near Longmont, Colo.
21 Spring Gulch at Sandstone Ranch Pk near Longmont,
Colo.
22 Dry Creek at US 287, at Loveland, Colo.
ki L T o 5-,0 Km‘,ers . . 23 Mail Creek near mouth at Fort Collins, Colo.
\\/ I 24 Fossil Creek at College Ave, at Fort Collins, Colo.
Mg Leyel IEFopregion ) 25 Boxelder Creek at mouth, near Fort Collins, Colo.
outhwestern Tablelands
26 Spring Creek at Edora Park, at Fort Collins, Colo.
27 Crow Creek above Morrie Ave, at Cheyenne, Wyo.
28 Bear Creek above Little Bear Cr, near Phillips, Wyo.
Information on the effects of urban development on stream ecosystems is available in the ) For additional information contact:

following publications:

Coles, J.F., and others, 2012, Effects of urban development on stream
ecosystems across the United States. (Available at Attp.//pubs.usgs.gov/
circ/1373/.)

Cappiella, Karen, and others, 2012, Strategies for managing the effects
of urban development on stream. (Available at Attp://pubs.usgs.gov/
circ/1378/.)
Videos, podcasts, articles, and fact sheets describing the USGS assessment
of the effects of urban development on stream ecosystems in nine metro-
politan areas of the United States are available at http://water.usgs.gov/
nawqa/urban/.
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