
Dallas and Fort Worth 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 Dallas and Fort Worth Metropolitan Areas.

Concentrations of Contaminants in Water 
Increased With Urban Development

Concentrations of contaminants, including nitrogen, chlo-
ride, insecticides, and polycyclic aromatic hydrocarbons (PAHs), 
increased with urban development. The total concentration of 
insecticides increased with urban development in seven study areas; 
whereas, the relation between the numbers of individual insecticides 
detected and the amount of urban development varied across the 
study areas and appeared to coincide with regional pesticide-use 
patterns. For instance, higher concentrations of the insecticides chlor-
pyrifos and chlordane were detected in urban streams in the Atlanta, 
Dallas, and Raleigh study areas because of the historical use of these 
compounds for termite control.

An increase in chloride concentrations relative to urban development was observed in the Dallas and Fort Worth Metropoli-
tan Areas where deicing chemicals are used infrequently, which suggests additional sources of chloride other than road salt such 
as leaking sewage pipes and septic tanks, fertilizer use, and the use of water softeners, bleach, and swimming pool chemicals.

Regional Differences in the Types of Land Undergoing 
Urban Development Influenced the Response of Aquatic 
Biota

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-
munities responded to urban development. In these three study areas, the decline 
in biological communities was consistently less than in the other study areas. The 
reason for this difference was not because biological communities in these regions 
were more resilient to stressors from urban development but because the biologi-
cal communities already had lost sensitive species to stressors from agricultural 
land-use activities. Thus, the biological communities had been degraded before the 
onset of urban 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 streamflows, 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.
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Urban development 
can alter stream 
habitat directly, such 
as with engineered 
channel and riparian 
modifications (top), 
or indirectly, such 
as from flashier 
streamflows that 
reshape the channel 
and flow patterns 
(bottom). Also note 
the extreme erosion 
indicated by the 
exposed tree roots.  
These pictures are 
both from White Rock 
Creek near Dallas. 



Information on the effects of urban development on stream ecosystems is available in the 
following publications:

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

Cappiella, Karen, and others, 2012, Strategies for managing the effects 
of urban development on stream. (Available at http://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/.

For additional information contact:
Chief, National Water-Quality
     Assessment Program
U.S. Geological Survey
413 National Center
Reston, VA 20192
or
James Coles
USGS New Hampshire-Vermont Water 

Science Center
331 Commerce Way, Suite 2
Pembroke, NH 03275
jcoles@usgs.gov
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Figure 
Number

USGS Station Name

1 Johnson Creek near Duncan Perry Road, Grand Prairie, 
Tex.

2 Mountain Creek near Venus, Tex.
3 Fish Creek at Belt Line Road, Grand Prairie, Tex.
4 Doe Branch at Fishtrap Road near Prosper, Tex.
5 White Rock Creek at Greenville Ave, Dallas, Tex.
6 Fivemile Creek near Simpson Stuart Road, Dallas, Tex.
7 Parsons Slough near Davis Road near Crandall, Tex.
8 Tickey Creek near CR 400 near Princeton, Tex.
9 Wilson Creek near Gray Branch Road near Mckinney, 

Tex.
10 Spring Creek at Naaman School Road near Garland, Tex.
11 Duck Creek at Town East Boulevard near Mesquite, Tex.
12 Buffalo Creek near Trinity Road at Forney, Tex.
13 South Mesquite Creek at Lawson Road near Mesquite, 

Tex.
14 Mustang Creek at FM 2757 near Crandall, Tex.
15 Buffalo Creek near FM 148 near Crandall, Tex.
16 Red Oak Creek near Hampton Road near Red Oak, Tex.
17 Walker Creek near Oil Field Road near Rosser, Tex.
18 Bois D'Arc Creek near CR 4072 near Rosser, Tex.
19 Grays Creek at CR 1603 near Rice, Tex.
20 Williams Creek near FM 1836 near Kemp, Tex.
21 Bynum Creek near FM 308 near Malone, Tex.

22 Pin Oak Creek near FM 73 near Coolidge, Tex.
23 Little Pin Oak Creek near Ih 45 near Richland, Tex.
24 S Fk Chambers Creek near CR 102 near Maypearl, Tex.
25 Mill Creek at Lowell Road near Milford, Tex.
26 Big Onion Creek at Feaster Road near Bardwell, Tex.
27 South Prong Creek at FM 876 near Waxahachie, Tex.
28 Mustang Creek at Moseley Road near Ennis, Tex.
29 Tehuacana Creek at Rural Road 27 near Wortham, Tex.

Streams that were sampled in the Dallas and Fort Worth Metropolitan Areas


