
 Planners must consider how each project 
will affect the entire region, taking an 

ecosystem approach to assess cause and effect. 
Considerations include cultural and 

community resources as well as air- and 
water-quality concerns.

REGIONAL SETTING



County of Pueblo. Table 2-1 shows the authority that each of these agencies 
and others have in the MPO and in the watershed.

NATURAL SETTING

Climate

The Pikes Peak region is known for its cool summer weather, high number of 
clear, sunny days, and relatively dry climate. The area’s meteorological classi-
fication is alpine desert, with about 250 days of sunshine per year. Tempera-
tures within the region vary from highs of over 100°F in the summer to winter 
lows of 30° below zero at the higher elevations. The annual mean temperature 
in the Pikes Peak region is approximately 48.5°. The mountain-plains climate is 
characterized by periodic high winds, called Chinooks. These warm, dry winds 
tend to moderate winter temperatures and facilitate snow melt. In the sum-
mertime, vigorous thunderstorms produce cloudbursts, lightning, and hail. 
In fact, the Pikes Peak region is one of the most active lightning-strike areas 
in the United States. The region also experiences a low relative humidity and 
wide ranges in temperature between sun and shade, between day and night, 
and sometimes from day to day. 

Table 2-2 illustrates the monthly minimum, maximum, and average tempera-
tures and the monthly precipitation for Colorado Springs. Figure 2-3 shows the 
annual average precipitation in the region from 1981–2010. Temperatures for 
the Monument and Fountain area are about the same, while Woodland Park is 
slightly cooler.

Geology and Paleontology

Physiographically, the Pikes Peak metropolitan planning area is characterized 
by gently sloping plains to the east and mountain ranges and basins to the 
west. The eastern plain contains generally level to rolling prairie broken by oc-
casional hills and bluffs, with the lowest point reaching 5,160 feet. Elevations 
dramatically increase toward the west where the plains meet the Front Range 
of the Rocky Mountain chain. At the highest elevation of 14,110 feet, Pikes 
Peak dominates the western portion of the region.

The geological past of the Pikes Peak region is as varied as the landscape today 
(Figure 2-4). Within a billion years, the region has been at one time or another 
part of a massive ocean, covered by boggy swamps, and sculpted by vast gla-
ciers. The Pikes Peak mass itself was formed by a series of alternating moun-
tain-building forces and erosion. As Pikes Peak and the Front Range mountains 
rose, the overlying sedimentary rocks were tilted upward. These upturned 
sediments span millions of years of geological time, from the Precambrian Era 

through the Quaternary Period, and are perfectly illustrated in the unusual red 
rock formations at the Garden of the Gods and Red Rock Canyon. These rocks 
get their red color from the oxidizing iron in the mix of sediments eroded from 
the ancestral Rocky Mountains. Embedded in these rocks are fossil remains, 
such as the footprints of the giant herbivore iguanodon, that show the life of 
past geological periods. 

The stresses of mountain building also brought episodes of stretching, fault-
ing, and volcanism. Major faults, like the Ute Pass and Rampart Range faults, 
transported older Precambrian rocks to the surface over younger sedimentary 
rock, resulting in the disappearance of titled sediments here and there. After 
a third and final uplift, further erosion, and sculpting from alpine glaciers, 
Pikes Peak reached its present formation. The never-ending process of moun-
tain-building and erosion has left examples of exposed geology throughout the 
region in such dramatic forms as hogbacks, spires, hoodoos, and monoclines. 
It has also left marks of past life such as fossilized fish bones or the scooped 
depressions made by early Utes to grind grains. The oldest rocks in the Pikes 
Peak region are schist, gneiss, and quartzite dating from the Precambrian Era. 
Pikes Peak itself consists mostly of Pikes Peak granite. This granite, generally 
pinkish in color, consists of interlocking crystals of quartz and feldspar. 

Landscape and Vegetation

Soils and Mineral Resources

Soil types are easily distinguished by their location and the geologic forma-
tions present at those locations. There are four dominant soil types located 
geographically: those formed from Pikes Peak to the west, the foothills to the 
north, the plains to the east, and the valley to the south. Table 2-3 shows the 
soil characteristics, description, erosion and runoff susceptibility, slope, and 
average precipitation for each of these areas. Figure 2-5 shows the different 
soil types in the region (as classified by the U.S. Department of Agriculture).

Vegetation

Vegetation impacts from a highway improvement project have ecological 
and aesthetic implications. Several vegetation-related issues are the focus 
of specific federal and state legislation, including noxious weeds, wetlands, 
and wildlife habitat. Re-vegetation of disturbed surfaces is an important 
erosion-control measure for water-quality purposes. Vegetation communities 
within the area are highly influenced by existing interstates, roads, and urban 
development. Vegetation communities included in the study area are shown 
in Table 2-4.
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CHAPTER TWO
he 2040 Moving Forward plan identifies improvements 
to lessen traffic congestion, improve roadway safe-
ty, and improve public transportation. However, the 
addition of roadways, bridges, and more lanes as well T

as the large amount of construction needed to complete these 
projects could have potential effects on the environment, as well 
as the cultural and community resources in the region. 

This chapter discusses each resource, current conditions, and 
impacts of that resource. Because so many of the ecological func-
tions are so closely related, it is important to look at the whole 
picture to understand how each project will affect the greater 
area and take an entire-ecosystem approach to assess cause and 
effect. Any problems must be solved collectively by federal and 
state agencies, local governments, and private-property owners. 

Areas of regional setting impact are divided into eight categories, 
shown below. Within each of these categories, multiple areas are 
addressed.
• Natural setting
• Landscape and vegetation 
• Biological resources 
• Surface and groundwater issues
• Cultural resources
• Community resources
• Air quality
• Wildfires

The natural setting, cultural resources, community resources, 
air quality and wildfires sections were described according to 
the Metropolitan Planning Organization boundary (Figure 2-1), 
which encompasses parts of El Paso and Teller counties. The 
landscape and vegetation, biological resources, and surface and 
groundwater sections were described according to the watershed 
boundaries because of the potential cumulative impacts of these 
issues. The watershed boundaries (Figure 2-2) extend beyond the 
Metropolitan Planning Organization boundaries into the City and 
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Figure 2-1. Metropolitan Planning Area Boundary
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Figure 2-2. Watershed Boundary
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Table 2-1. Government Program Authorities

Public Agency Data 
Management Land Use Water 

Quantity
Water 

Quality
Wastewater 
Treatment Parks Trails Open Space Stormwater 

Management
Flood Plains 
& Insurance Erosion Sedimentation Wetlands Habitat 

Protection
FEDERAL GOVERNMENT
U.S. Army Corp of Engineers 4 4 4 4 4 4 4
U.S. Bureau of Reclamation 4
Environmental Protection Agency 4 4 4 4 4
Fish and Wildlife Service 4 4
National Soil Conservation 
Service

4 4 4 4

Bureau of Land Management 4 4 4 4 4
U.S. Forest Service 4 4 4 4 4 4
Federal Emergency Management 
Agency

4 4 4

Dep’t of the Army, Fort Carson 4 4 4 4 4 4 4 4 4 4 4 4 4 4
STATE GOVERNMENT
Colorado Department of Natural 
Resources

4 4 4 4 4 4 4 4 4 4

Colorado Division of Wildlife 4 4
Colorado Division of Water 
Resources

4 4

Colorado Soil Conservation Board 4 4 4 4 4 4 4 4
Colorado Water Quality Control 
Division

4 4

Colorado State Parks 4 4 4
Great Outdoors Colorado (GOCO) 4 4 4 4
Colorado Department of 
Transportation

4 4 4
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Table 2-1. Government Program Authorities (continued)

Public Agency Data 
Management Land Use Water 

Quantity
Water 

Quality
Wastewater 
Treatment Parks Trails Open Space Stormwater 

Management
Flood Plains 
& Insurance Erosion Sedimentation Wetlands Habitat 

Protection
COUNTY GOVERNMENT
County Government BOCC 4 4 4 4
County Health Department 4 4
County Parks 4 4 4 4 4 4
County Transportation 4
County Storm Water 
Management

4 4 4 4 4

CITY GOVERNMENT
Home-Rule City 4 4 4 4 4 4
City Government 4 4 4 4 4
City-Owned Utilities 4 4
Home-Rule Town 4 4 4 4
Town Government 4 4 4 4
OTHER LOCAL GOVERNMENT
Area Council of Governments 4 4 4
Water Authority 4 4
Conservation District 4 4
Water Conservancy District 4 4 4 4
Metropolitan District 4 4 4 4 4 4 4 4 4
Other Special Districts 4 4 4 4 4 4 4 4 4
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Figure 2-3. Precipitation in the Pikes Peak Region
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Figure 2-4. Geology
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Figure 2-5. Soils



Wetlands are essential biological resources that provide many ecological 
services. They are integral in recharging groundwater supply, alleviating stress 
on land from flooding, controlling erosion, and improving water quality, and 
wetlands are an important habitat for wildlife, including endangered species. 
Wetlands can be natural or man-made, and they can be created, designed, or 
enhanced based on the function and value of the area that they serve.

The Fountain Creek Watershed includes 9,336 acres of wetlands, making it the 
largest watershed occurring within the MPO’s boundary . The majority of this 
watershed is in the Colorado Springs area, but there are vital areas outside, 
too. Within the Fountain Creek Watershed, there are four distinct sub-wa-
tersheds. Four different categories of wetlands are present throughout the 
watersheds in the Pikes Peak region – peatlands, marshes, wet meadows, and 
riparian. 

Figure 2-7 shows a map of the wetland areas in the Pikes Peak region. A sub-
sequent analysis has not been completed since the 2006 ACOE study.
• Monument Creek Sub-Watershed has a total of 2,041 acres of wetlands. 

The wetlands in this area are generally healthy and support a diverse wild-
life habitat, which provide many services for the surrounding areas. 

• Fountain Creek Sub-Watershed, with a total of 276 acres of wetlands, is 
comparatively smaller than the other three. This is primarily due to the fact 
that the terrain is very rocky.

• Colorado Springs Composite Sub-Watershed has the largest area of wet-
lands, with 3,950 acres. This area, although it has the most wetland area, is 
also the most highly-developed. Many of the historical wetlands of this area 
have dried up due to changes in stream flow. The areas of wetlands that 
are degraded provide little ecological benefit, but there are still some areas 
that are providing ecological services and creating wildlife habitat. This 
sub-watershed also holds the greatest potential for wetland restoration. 

• Lower Fountain Creek Sub-Watershed has the second largest area of 
wetlands of the four sub-watersheds, with an area of 3,069 acres. Because 
there is less development in this watershed, some of the wetlands retain 
their health, but the changing water flow has also affected their quality. 

Because wetlands reduce the velocity of water traveling through them and 
hold excess water like sponges, they can reduce erosion and flooding. As 
waterway sediment loads increase exponentially with water velocity, reduced 
creek velocities also result in significantly reduced sediment loads. Wetlands 
are an important component of the ecosystem since they attract and support 
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Table 2-2. Monthly Climate and Precipitation

Jan Feb Mar Apr May Jun July Aug Sep Oct Nov Dec Annual
Average Temperature 30.5 32.1 39.1 46.5 55.9 65.1 70.9 68.7 60.9 49.4 38.1 29.8 49.0
Maximum Temperature 43.2 44.8 52.1 59.8 69.1 79.0 84.8 81.6 74.5 63.0 51.0 42.1 62.2
Minimum Temperature 17.7 19.5 26.0 33.3 42.7 51.3 56.9 55.7 47.3 35.8 25.2 17.5 35.8
Precipitation (Inches) 0.32 0.34 1.00 1.42 2.03 2.50 2.84 3.34 1.19 0.82 0.40 0.34 16.54

Table 2-3. Soil Characteristics Summary

Pikes Peak-West Foothills-North Colorado Springs Area and 
Plains to the East Valley-South

Soil Characteristics Shallow, gravelly soils derived 
from Pikes Peak granite

Moderately deep, coarse sand 
derived from layers of sand-
stone

Deep sands deposited by 
wind

Shallow and moderately deep, de-
rived from shale

Soil Description Shallow and poorly developed Moderately deep to sand-
stone bedrock with some 
areas exposed to the surface

Deep, well developed, ex-
isting on gentle slopes, high 
sand content combined with 
high wind (from plains) result 
in high wind erodibility

Clays in this area expand and contract 
with changes in moisture content; 
therefore shrink/swell is a major 
management concern

Erosion Susceptibility High Moderate Low Moderate–High
Runoff Susceptibility Rapid Medium Slow Moderate–Rapid
Elevation 7000–14000 feet 6800–7700 feet 6000 - 7000 feet 4600–6100 feet
Slope 25–90% 1–40% 1–20% 3–25%
Average Precipitation 22 inches 18 inches 15 inches 13 inches
Geographic Extent Present in the quadrant ex-

tending from the confluence 
of Fountain Creek and Mon-
ument Creek north and west 
approximately along the creek 
boundaries

Present in the quadrant ex-
tending from the confluence 
of Fountain Creek and Mon-
ument Creek north and east 
approximately along the creek 
boundaries

Present in the quadrant ex-
tending from the confluence 
of Fountain Creek and Mon-
ument Creek south and east 
approximately along the creek 
boundaries

Present in the quadrant extending 
from the confluence of Fountain 
Creek and Monument Creek south 
and west approximately along the 
creek boundaries

These vegetation types are described in more detail in the 2006 Fountain 
Creek Watershed Army Corps of Engineers Study and are shown in Figure 2-6.

Wetlands

Wetlands are land where water saturation is the dominant factor determining 
soil development, the hydrology of the area, and the types of plants and ani-

mals living in these areas. Wetlands have a direct effect on the types of plant 
and animal communities living in and around the environment. Wetlands are 
an important habitat for many species, including birds, reptiles, and amphib-
ians, as well as providing a food and water source for many of the mammals 
that live in riparian woodlands. They are also an important link in migratory 
corridors. 

Source: www.climate-zone.com. All temperatures in Fahrenheit

Source: U.S. Department of Agriculture, Natural Resources Conservation Service, and El Paso County Service Center Staff
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Figure 2-6. Vegetation



chapter two. regional setting 2-12

Figure 2-7. Regional Wetlands
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Seismic Zones and Geographic Impacts

The level of seismicity in the Pikes Peak region has been characterized as be-
ing minor (3.0 to 3.9)., meaning that sizable earthquakes have occurred in the 
historical or more recent record. The largest relatively recent earthquakes in 
the Pikes Peak Metropolitan Area are a 3.6 on Dec. 23, 1995, near Ft. Carson 
and a 2.2 on Feb. 19, 2003, near Woodland Park. Both were approximately 5 
km below the surface. 

The largest known historical earthquake in the state of Colorado was on Nov. 
8, 1982, which had an estimated magnitude of 6.6 (considered a strong earth-
quake) and was located in north-central Colorado. More recently, a 5.3-mag-
nitude earthquake (considered a moderate earthquake), centered nine miles 
from Trinidad,  occurred on Aug. 22, 2011, a day before a larger, unprecedent-
ed earthquake occurred on the east coast of the United States, centered in 
southeastern Virginia. 

BIOLOGICAL RESOURCES

Wildlife Species, Viewing Areas, and Crossings

Wildlife habitat can be negatively impacted by invasive species and the effects 
of development, including new roads and expansion of existing roads. Impacts 
pose significant threats, and include loss of habitat, habitat fragmentation 
and degradation, and loss of connectivity/migration corridors. The study area 
supports a high diversity of wildlife that inhabits one or more of the available 
habitats. These include:
• Big Game, managed by the Colorado Division of Wildlife for seasonal 

hunting. These include hoofed animals such as mule deer, white-tailed 
deer, pronghorn, American elk, bighorn or mountain sheep, black bear, and 
mountain lion.

• Small or Medium-Sized Carnivores, including carnivores such as bobcat, 
coyote, red fox, swift fox, gray fox, raccoon, short-tailed and long-tailed 
weasels, mink, ringtail, and skunk.

• Small Mammals, including bats, rabbits, hares, rodents, and shrews.
• Birds, the most common being the American robin, mourning dove, west-

ern meadowlark, and lark bunting.

Wildlife crossings can be an effective method to ensure both animal and 
human well-being. Automobile collisions with wildlife can not only be fatal for 
the animal, but to auto passengers as well. 

Table 2-4. Community Vegetation Types

Vegetation Habitat Description
Agricultural Consist of dryland crop or irrigated cropland. Winter wheat is the major dryland crop, while corn, alfalfa, 

and sugar beets are the main irrigated crops.
Grassland Consist of short, mid-, tall- or mixed grass prairie. Animals that live in the grasslands are black-tailed prai-

rie dogs, pronghorn sheep, swift fox, jackrabbits, lizards, and snakes.
Riparian Woodland Consist of two types: lowland riparian and foothills.
Piñon-Juniper Woodland Consists of evergreen woodland situated at a higher elevation than grassland vegetation and below mon-

tane forest and shrub (from 4,500 to 7,500 ft.)
Montane Shrubland These shrublands are generally the transition state between grasslands and forested area and occur in the 

lower foothills. Consist of several different vegetative associations, dominated by gambel oak.
Montane Forest Primarily in the western section and home to bats, chipmunks, squirrels, martins, elk, mule deer, and 

many types of birds. 
Urban/Built-Up Area These lands include major cities, small towns, suburban residential areas, and rural residential areas. Veg-

etation does occur in these areas along with different types of wildlife.

a high diversity of wildlife species. Man-made wetlands can mimic many of the 
functions of natural ones, although they rarely mimic all of them. Factors to 
consider in setting the designated use and developing a management strategy 
for a wetland include: 
• Wetland type and landscape position
• Surrounding land uses
• Cumulative impacts on the wetland
• Vegetation quality
• Presence or absence of rare or endangered species
• Surface water quality
• Wildlife habitat
• Cultural values

Hazardous Materials and Solid Waste

Searches of federal and state databases for hazardous materials are routinely 
conducted as a part of drainage basin, environmental, and transportation cor-
ridor studies. Data collected from various studies within the Colorado Springs 
Metropolitan Statistical Area, including the 2006 Fountain Creek Watershed 
ACOE study, are shown in Figure 2-8. 

Greater detail is available for each search, including: 

• List of addresses of known underground storage tanks
• Leaking underground storage tanks
• Landfills
• Hazardous waste generation or treatment
• Storage and disposal facilities
• Subsurface contamination

This information provides a baseline inventory of facilities that have known 
and documented environmental conditions that may negatively impact the 
watershed.

Since 2008, all four major trash haulers have implemented single-stream col-
lection of recyclables throughout the county. This new measure has contribut-
ed greatly to the reduction of waste sent to landfills.

In El Paso County, there are three major landfills under two separate owner-
ships, with a combined capacity of approximately 100 years. This calculation 
of capacity assumes only limited importation of wastes from outside the coun-
ty. Waste reduction, recycling, and other diversion programs are also largely 
operated within the private sector. These are augmented by a county program 
supported through a fee charged at the point of disposal. 
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Figure 2-8. Hazardous Materials
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• Hoary cress
• Leafy spurge
• Orange hawkweed
• Perennial pepperwood
• Russian knapweed
• Russian olive, saltcedar
• Spotted knapweed
• Yellow toadflax

The typical floodplain along Fountain Creek in Pueblo and southern El Paso 
counties contains many areas invaded by both Russian olive and saltcedar, 
which can create dense monocultures on riverbanks and transpire larger 
amounts of water than the natural wetland. Saltcedar was observed at eight 
locations in southern El Paso County during field visits, including five in the 
Colorado Springs region and three in northern Pueblo County. The Colorado 
Department of Agriculture shows Russian olive along Fountain Creek only in 
Pueblo County; however, field observations show it extending into southern El 
Paso County. 

Figures 2-10 and 2-11 also show the location of some of the more common 
Colorado-listed invasive plants within the broader Colorado Springs Metropol-
itan Statistical Area. 

SURFACE WATER AND GROUNDWATER ISSUES

Stormwater Runoff and Flooding

The construction and improvement of roads can result in an increase in the 
amount of impervious surface areas, which can cause an increase in storm-
water run-off and water volume in streams. Roads can also alter the natural 
path of a stream and require modifications to the channel design. Impervious 
surfaces are mainly caused by roofs, asphalt, and concrete surfaces specifically 
from the transportation system. 

Increased flows may lead to:
• Channelization
• Habitat loss
• Increased sedimentation
• Erosion
• Change the shape (morphology) of the stream
• Cause infrastructure damage

birds and raptors, and excludes non-native species including house sparrow, 
European starling, rock dove, and game birds.

More than 160 species of birds are known to have nested in the Fountain 
Creek Watershed, and the majority of these nest annually. Many of these 
occur in riparian habitats in the lower foothill tributaries of the main stems 
of Fountain and Monument creeks. Three of the 29 bird species of regional 
conservation concern nest in the riparian habitats along lower Fountain Creek: 
Swainson’s Hawk (Buteo swainsoni), Lewis’s Woodpecker (Melanerpes lewis), 
and Red-headed Woodpecker (Melanerpes erythrocephalus). 

The cottonwood riparian forests and wetlands of lower Fountain Creek 
provide significant stopover habitat to thousands of migratory land birds in 
spring and fall and are important winter habitat for many species. Migratory 
waves of land birds appear and disappear throughout the migration season, 
seeking shelter, rest, and food during inclement weather. Some 290 species, 
70 percent of the species recorded in El Paso County, have been recorded at 
Fountain Creek Regional Park, and most of these are associated with wetland 
and riparian habitats. 

The spread of tamarisk (Tamarix ramosissima, a.k.a. saltcedar), an aggressive, 
invasive plant that is not native to the watershed, threatens the persistence 
of riparian cottonwood forests and the diverse species they support in the 
Fountain Creek Watershed by crowding out native vegetation, lowering water 
tables, and increasing soil salinity, thus making the area unsuitable for native 
species. Uncontrolled flooding downstream from Colorado Springs reduces 
available riparian habitat by removing soil, trees, willows, and other native 
vegetation (Fountain Creek Watershed Study, 2009, http://www.fountain-crk.
org/).

Invasive Species

Invasive species may have negative impacts upon crops, native plant commu-
nities, livestock, and the management of natural or agricultural systems. Fed-
eral and state regulations address the noxious weed problem. One example is 
the Colorado Noxious Weed Act . The Colorado Department of Transportation 
is one of the agencies specifically tasked with responsibility for noxious weed 
management. 

The 10 noxious weed species reported throughout the region in 2004 to the 
Colorado Department of Agriculture are:
• Chinese clematis
• Diffuse knapweed

Threatened and Endangered Species

Infrastructure development in the region could impact certain habitats; thus, 
there is a potential for harming threatened and endangered species. Such spe-
cies fall under special designation by federal and state governments. There is 
additional information in Appendix K, Integrated Regional Mitigation Plan, and 
on the PPACG website under the SHRP2 project , that identifies the threatened 
and endangered species currently present in the area, and for which there are 
potential restoration opportunities. 

Of special note is the Preble’s Meadow Jumping Mouse, whose only native 
habitat is the boundary between the Great Plains and Rocky Mountains in 
Colorado and Wyoming. New and existing transportation projects are shown 
to negatively affect the Preble’s Meadow Jumping Mouse’s territory. Habitat 
fragmentation is a serious concern, as roadways and bridges create artificial 
boundaries. 

Chapter 14 discusses policies, programs, and strategies that can be used for 
mitigation, and potential mitigation areas. 

Migratory Populations

Waterways, specifically those along the mountains, are crucial habitats for mi-
grating animals, and enable them to travel long or short distances, depending 
on the species. Most of the migrating species of concern are birds, and birds 
migrate for a variety of reasons. Other migrating animals include reptiles, 
amphibians, and some mammals. Development, including roads, is the largest 
inhibitor to reptile and amphibian migration.

Figure 2-9 shows the Migratory Bird Corridors and Stopovers within the 
broader Colorado Springs Metropolitan Statistical Area. The primary reason 
for migration is food availability, but birds also migrate to find mates or proper 
nesting grounds and materials. Studies have shown that it is not critical for 
migrating birds to have a safe corridor to travel through, just that they have a 
safe habitat on either side. However, recent studies have shown that multiple 
bird species need protected migratory corridors in order to have successful 
migration. 

Migration patterns can vary, and the timing can varies depending on the 
type of bird and where they are traveling from. Migrating birds generally use 
wetlands and grasslands to stop on their routes. Nearly all birds are protected 
under the Migratory Bird Treaty Act, a federal act administered by the United 
States Fish & Wildlife Service, which prohibits disturbance or destruction to 
an active nest, nesting birds, or their eggs or young. This applies to all native 
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Figure 2-9. Migratory Bird Corridors and Stop-over Sites
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Figure 2-10. Invasive Plants – Colorado Management List A
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Figure 2-11. Invasive Plants – Colorado Management List B
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Figure 2-12. Flood Plain Hazards
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in surface run-off. Table 2-5 shows a summary of the five largest stream flow 
events.

One of the consequences of a 2012 fire in the Waldo Canyon area is that it has 
increased flooding. The lack of vegetation and hydrophobic soil layer resulting 
from the fire have caused  flooding to occur at 10–25 percent of the normal 
amount of rainfall. Dave Rosgen, Wildland Hydrology, conducted a post-fire 
watershed assessment of the Waldo Canyon Fire, and reported that storms, 
like a two-year precipitation event, can generate a 20-, 30- and even 40-year 
flood . It will be a long time before vegetation grows back, the landscape re-
covers, and flood risks return to normal levels.

As a result of flooding in September 2013, many roads in the Pikes Peak region 
were closed, including Cheyenne Road, Old Stage Road, and Highway 115; 
along with several bridges, trails and parks. Figures 2-14a through  2-14g 
show peak streamflow at various USGS monitoring stations from historical 
floods. The USGS stations where peak flows are shown in Table 2-6.

A review of these graphs shows that site 07103700 which is located down-
stream of the Waldo Canyon Fire burn area has had extremely high flows 
(2013 and 2014) since the fire and of a similar magnitude as the 1999 flood. 
This same trend is also evident at site 07105500.

Table 2-7 outlines the general conditions of streams at different levels of 
imperviousness. This table shows that with a higher amount of impervious 

An increase in impermeable surfaces also leads to a decrease in the amount 
of water infiltration down into the soil, causing more water to run-off. This is 
particularly problematic within the Fountain Creek Watershed, where the soils 
are primarily sandy and erode easily, releasing sediment. Increased runoff 
can degrade water quality with pollutants and influence the types of vegeta-
tion within the floodplain. Since the early 1980s, land and water use changes 
within El Paso County have resulted in urban ephemeral streams becoming 
perennial and Fountain Creek downstream of the City of Fountain flowing 
year-round. 

Table 2-6. USGS Gauge Station Annual Peak Stream Flows

Table 2-5. Five Largest Streamflow Events

Date

Peak 
Instantaneous 
Stream Flow 

(in ft3/s)

Recurrence 
Interval 

Exceeded

Stream 
Flow at 

Recurrence 
Interval 
(in ft3/s) Flow Period

General 
Storm 

Location 
Within 

Watershed

Reported 
Precipitation 

(in inches)
6/17/1965 47,000 200 yr 45,750 Snowmelt NE C. Springs 14

5/30/1935 35,000 50 yr 30,060 Snowmelt NE C. Springs 18

6/4/1921 34,000 50 yr 30,060 Snowmelt n/a n/a

4/30/1999 18,900 10 yr 15,750 Snowmelt C. Springs 10

7/10/1945 17,800 10 yr 15,750 Summer n/a n/a

Figure # USGS Station ID Location
2-14a 7103700 FOUNTAIN CREEK NEAR COLORADO 

SPRINGS 
2-14b 7103970 MONUMENT CR ABV WOODMEN RD AT 

COLORADO SPRINGS
2-14c 7104905 MONUMENT CREEK AT BIJOU STREET
2-14d 7105500 FOUNTAIN CREEK AT COLORADO SPRINGS
2-14e 7106000 FOUNTAIN CREEK NEAR FOUNTAIN
2-14f 7106300 FOUNTAIN CREEK NEAR PINON
2-14g 7106500 FOUNTAIN CREEK AT PUEBLO

Table 2-7. Stream System Changes from Impervious Surface Area

Urban Stream 
Classification

Sensitive 
(0–10% Impervious)

Impacted 
(11–25% Impervious)

Non-Supporting 
(26 –60% Impervious)

Channel Stability Stable Unstable Highly Unstable
Water Quality Good Fair Fair-Poor
Stream Biodiversity Good-Excellent Fair-Good Poor
Resource 
Objective

Protect biodiversity and 
channel stability

Maintain critical elements 
of stream quality

Minimize downstream pol-
lutant loads

Water Quality Objectives Sediment and temperature Nutrient and metal loads Control bacteria
Land Use 
Objectives

Watershed-wide impervi-
ous cover limits

Site impervious cover limits Additional infill and rede-
velopment encouraged

Monitoring and 
Enforcement

GIS monitoring of impervi-
ous cover

GIS monitoring of impervi-
ous cover

Pollutant load modeling

Riparian Buffers Widest buffer network Average buffer width Greenways

Significant flood events have caused damage to public infrastructure, utilities, 
adjacent farmlands, and residential communities. Development encroaching 
on floodplains has become an increasing problem, altering the landscape and 
creating infrastructure damage and safety concerns. Floods are expected to 
increase as development continues within the watershed and the amount of 
impervious area increases. 

It is difficult to determine the incremental impacts from road construction 
and maintenance, except through possible increases in impervious surface 
area. Construction of roads can also have indirect impacts that are difficult 
to quantify, such as loss of agriculture land and open space from increased 
development, loss of biodiversity, and impacts to wildlife and aquatic habitat. 
Strategies and policies to address these impacts are discussed in Chapter 14, 
Mitigation and Monitoring.

The Moving Forward 2040 plan contains some encroachment on current 
floodplains, but not much more than is already significantly encroached upon 
by the current transportation system. 

Figure 2-12 shows the 100- and 500-year Federal Emergency Management 
Association-designated floodplain boundaries. Figure 2-13 shows the hydrolo-
gy in the Pikes Peak region. 

Changes in stream hydrology, geomorphology and aquatic habitat can be 
impacted by an increase in impermeable surfaces and the resulting increase 

Source: Section 4.0, Wildlife, ACOE Fountain Creek Watershed Study Report (2006)

Source: Stogner, 2000
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Figure 2-13. Hydrology
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Figure 2-14c. Peak Streamflow: USGS Station 07104905 (Monument Creek at 
Bijou Street

Figure 2-14d. Peak Streamflow: USGS Station 107103700 (Fountain Creek at 
Colorado Springs)

Figure 2-14e. Peak Streamflow: USGS Station 07106000 (Fountain Creek near 
Fountain)

Figure 2-14f. Peak Streamflow: USGS Station 07106300 (Fountain Creek near 
Piñon)

Figure 2-14a. Peak Streamflow: USGS Station 07103700 (Fountain Creek near 
Colorado Springs

Figure 2-14b. Peak Streamflow: USGS Station 07103970 (Monument Creek 
above Woodmen Road)
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Erosion and Sedimentation

Streamflow, combined with other factors (e.g., geology, stream modification, 
etc.), results in increased erosion and sediment transport. As the creek is try-
ing to re-establish equilibrium and adjust for these additional flows, it alters its 
meander pattern, which increases bank erosion and down-cutting of the creek 
bed. These conditions are all evident within Fountain Creek and its tributaries.

Specific factors leading to an increase in sediment transport include floodplain 
encroachment, construction, higher frequency of flows that occur every one 
to two years, and high flow events. The watershed has become increasingly 
urbanized, which has led to higher baseflows, sustained by groundwater and 
wastewater treatment plant discharge, and more frequent floods. As flows 
have increased, sediment transport capacity has also increased. These addi-
tional sediment loads increase floodplain widths, impact water quality, and 
decrease channel capacities. 

Small particulate matter and pollution can run off the roads, accumulate in 
the waterways, and have adverse effects on the ecosystem. When it runs into 
the rivers, the sediment can create higher loads for the streams, making them 
deeper, wider, faster moving, and harder for species to live in. Sediment can 
also fill in cracks between rocks, greatly reducing the amount of habitat for 
native species to live and lay their eggs. 

Also, with increased water movement across the land, the likelihood of road 
washouts increases, which can destroy bridges and lessen the strength of 
road foundations, calling long-term use into question. Erosion occurring in 
an uncontrolled or unmanaged system can result in exacerbated streambank 
deterioration; channel instability; loss of agricultural, residential, industrial, 
or private property; loss of infrastructure; and increased sediment loads to 
downstream reaches. Because sediment has been outlined to be a significant 
problem in water quality, this issue needs to be addressed.

Water Quality

Water quality is an important watershed health indicator. With increased pop-

surface area there is greater potential for affecting channel stability, water 
quality and stream biodiversity. 

An analysis conducted by CH2M Hill in 2013 estimated that necessary storm-
water capital improvements for the City of Colorado Springs and portions of 
the Fountain Creek Watershed in El Paso County total $707 million dollars. The 
non-capital amount for annual drainage operations and maintenance, MS4 
permits, water quality planning studies is $13.9 million a year. 

The Moving Forward 2040 plan shows an increase in the amount of concrete 
and asphalt impervious surface area. Table 2-8 shows the impervious surface 
area in the Fountain Creek Watershed’s sub-watersheds. This table is based on 
2010 land use data provided by the cities of Colorado Springs and Pueblo and 
2008 land use data provided by El Paso County. This information was supple-
mented with City of Colorado Springs Stormwater Department aerial pho-
tography and satellite imagery (2008) and aerial photography for the entire 
region. Table 2-9 summarizes impervious surface area classifications.

Figure 2-15 shows current impervious surface area levels within the Metropol-
itan Planning Organization and Fountain Creek Watershed. Different classifi-
cation levels outline the characteristics of the stream and the resulting objec-
tives and enforcements that should be implemented.

Table 2-8. Current Impervious Surface Area

Code ID
Square 
Miles

 % Impervious 
Surface Area

Fountain Creek Headwaters
Upper Fountain Composite FC1 26 21
Reservoirs Composite FC2 18 2
Manitou Reservoir Composite FC3 18 1
Garden of the Gods Composite FC4 39 21
Ruxton Creek FC5 18 3

Monument Creek
North Monument Creek MC1 43 24
Beaver Creek MC2 27 6
Monument Creek Headwaters MC3 56 26
West Monument Creek MC4 24 2
Kettle Creek MC5 17 65
Lower Monument Composite MC6 44 53
Cottonwood Creek MC7 18 58

Colorado Springs Composite
Cheyenne Creek CSC1 25 9
Colorado Springs Composite CSC2 45 57
Upper Little Fountain Creek CSC3 27 2
Rock Creek CSC4 20 4
Cheyenne Mountain Composite CSC5 62 29
Sand Creek CSC6 59 23
Jimmy Camp Creek CSC7 69 15
Little Fountain Bottom Composite CSC8 17 31

Lower Fountain Creek
Racetrack Composite LFC1 41 8
Lower Sand Creek LFC2 17 23
Young Hollow LFC3 38 5
Williams Creek LFC4 50 2
Pinon Composite LFC5 53 2
Steele Hollow LFC6 18 1
Bragdon Composite LFC7 40 22

Table 2-9. Current Impervious Surface Area Classifications

Number of Classifications
Sensitive (0–10%) 13
Impacted (11–25%) 7
Non-Supporting (26 –100%) 7

Figure 2-14g. Peak Streamflow: USGS Station 07106300
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Source: Fountain Creek Watershed: Draft Impervious Surface Area and Watershed 
Health Analysis (PPACG, 2011)
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Figure 2-15. Fountain Creek Watershed Current Impervious Surface Area
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These indicators help determine water quality 
in the Fountain Creek Watershed. Table 2-10 
shows the pollutants, as outlined by the EPA 
in the Colorado Section 303d list. Of greatest 
concern currently for this region are E. coli 
and selenium and, in the future, nutrients and 
emerging contaminants.

E. coli

E. coli is a bacteria commonly found in human 
and animal gastrointestinal tracts. The stan-
dards for E. coli are 126 CFU/100 ML. Studies 
still need to be conducted to determine what 
effect stormwater runoff has on E. coli levels. 
Peaks in Monument and Fountain Creek E. coli 
concentrations are usually higher during the 
spring through fall, when runoff is higher, and 
lower during the winter when stream flow is 
lower. To help address E. coli concerns, PPACG 
received a 319 grant to develop a Watershed 
Based Plan to prioritize areas needing evalu-
ation and assess the potential effectiveness 
of best management practices to remediate 
segments listed as water-quality impaired for E. 
coli. This project began in April 2015.

Selenium

Selenium is a naturally occurring, semi-me-
tallic trace element found in bedrock, soils, 
water, and living organisms. Selenium is most 
commonly found in Cretaceous and Tertiary 
marine sedimentary rocks. Selenium can impact 
livestock, birds, and fish. Levels of selenium 
in the Fountain Creek Watershed vary – there 
was a significant increase through 2002 and a 
decrease after 2002. Every Fountain Creek trib-
utary is enriched with selenium.

In 2014, a white paper was finalized to docu-
ment, inform, and guide water-quality related 
activities for the Arkansas Fountain Coali-

ulation growth in our region, it will become increasingly important to monitor 
pollutant loading over time and the effect that it might have on ecosystem 
health and diversity. 

Good water quality means water that is usable for drinking, recreation, crop 
irrigation, industry, wildlife, and habitat preservation. Water quality is affect-
ed by both point-source problems associated with factories or wastewater 
treatment plants, and non-source point problems associated with stormwater, 
agriculture, and development.

Roads have a very high impact on the quality of surrounding waterways. 
The main pollutants entering the system from roadways are sediment, total 
dissolved solids from salts used for de-icing, and heavy metals such as zinc, 
cadmium, arsenic, nickel, copper, iron, lead, manganese, and others. These 
pollutants in the ecosystem can have serious effects on local habitats and 
groundwater pools. According to the National Research Council, Americans 
dump between 8 million to 12 million tons of salt on our roads per year. Some 
of the effects are:
• Salt slowly kills trees, especially white pines, and other roadside plants. The 

loss of indigenous plants and trees on roadsides allows hardier salt-tolerant 
species to take over.

• Elk, moose, and sheep eat road salt, causing salt toxicosis. Symptoms in-
clude losing their fear of vehicles and humans, causing many fatal encoun-
ters.

• Salt corrodes metals like automobile brake linings, frames, and bumpers, 
and can cause cosmetic corrosion. To prevent this corrosion, automakers 
spend almost $4 billion per year.

• Salt can penetrate concrete to corrode reinforcing rods, causing bridge and 
road damage and cracked pavement.

For the Pikes Peak region, specific water standards are measured to determine 
the health of the waterways. These are:
• Selenium – caused by leaching in the soil and irrigation cycles. Selenium 

affects the tissue composition of fish and other aquatic species.
• Metals (copper, iron, lead, zinc, selenium, iron, magnesium) – byproducts of 

mining and construction can leach hazardous materials into waterways and 
pose a serious risk to water quality and ecosystem health. 

• Bacteria (E. coli and fecal coliform) – a bacterium commonly found in hu-
man and animal gastrointestinal tracts.

WBID Segment Description Classification Impairment Priority for 
Impairment

COARFO01a
Fountain Creek and 

Tributaries above Mon-
ument Creek

Aquatic Life Cold 1;

E. coli H
Recreation E;
Water Supply;

Agriculture

COARFO02a

Mainstream of Foun-
tain Creek from the 

confluence with Mon-
ument Creek to above 
the State Highway 47 

bridge.

Aquatic Life Warm 2;
E. coli; Fe 

(Trec) is listed 
on the M&E 

List for all 
segments

H

Recreation E;
Water Supply;

Agriculture

COARFO02b

Mainstream of Fountain 
Creek from above the 

State Highway 47 bridge 
to the confluence with 

the Arkansas River

Aquatic Life Warm 2;

E Coli (May – 
October)

H
Recreation E;
Water Supply;

Agriculture

COARFO04

All tributaries to Foun-
tain Creek not on USFS 
or AFA lands, from con-
fluence with Monument 

Creek to confluence 
with Arkansas River.

Aquatic Life Warm 2 E. Coli 
(May-Octo-

ber); Aquatic 
Life is on  the 
M&E list  for 
Sand Creek

H

Recreation E;
Water Supply;

Agriculture

COARFO06

Mainstream of Monu-
ment Creek, from the 
boundary of National 

Forest lands to the con-
fluence with Fountain 

Creek.

Aquatic Life Warm 2;

E. Coli (May – 
October) 

H
Recreation E;
Water Supply;

Agriculture

COARFO07a
Pikeview Reservoirs, 

Willow Springs Pond #1, 
Willow Springs Pond #2.

Aquatic Life Warm 2

Aquatic Life 
Use (PCE FCA)

M
Recreation 1b
Water Supply

Agriculture

Table 2-10. Water-Quality-Impaired Stream Segments, 2012 List
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mation to enable regulatory decisions and public education that could affect 
water quality. 

The USGS completed working on Phase 2 in 2014, A Groundwater Susceptibil-
ity Assessment for the Upper Black Squirrel Creek Basin Area, which addresses 
the recommendations made in the first phase. Phase 2 locates and identifies 
existing wells for groundwater-quality sampling, installs monitoring wells in 
areas where it is important to collect data but in which no wells exist, and de-
velop additional maps to predict areas of groundwater contamination. Phase 3 
will develop recommendations. 

These projects are being managed by El Paso County and the El Paso County 
Groundwater Quality Study Committee.

CULTURAL RESOURCES

Historic and Archaeological Resources
The effects of building transportation infrastructure are not limited solely to 
classic environmental concerns, but also spread into a region’s cultural legacy. 
Many historic objects and archaeological sites may be disturbed or destroyed 
by transportation expansion. These artifacts are resources that help define the 
individuality of the region and provide a context for understanding its cultural 
and physical heritage. 

Identification of historic resources is key to preservation. The National Historic 
Preservation Act assures that effects on historic resources be realized in the 
planning stages of projects. The act not only includes immediately recogniz-
able features such as buildings, but also archaeological artifact sites, partic-
ularly those pertaining to Native Americans, which may be uncovered as a 
project goes forth.  

Figure 2-17 identifies all historic and archaeological preservation locations 
within the Metropolitan Planning Organization area.

COMMUNITY RESOURCES

Socioeconomics
The frequency and type of transportation of people and goods is fundamen-
tally interconnected to distribution of economic and social activities. The 
demand for transportation rises in proportion to increases in population, 
employment, and socioeconomic conditions. Following is a look at the existing 
socioeconomic conditions in El Paso and Teller counties through 2010. Fore-
casting estimates through 2040 for both counties are included in the Small 
Area Forecast (Chapter Five, Future Regional Development).

tion is referred to as the hyporheic zone. About 22,000 wells have been drilled 
into various aquifers in eastern and northern El Paso County, the second high-
est number of any county in Colorado. Declines in the water table are occur-
ring throughout the region. Population growth has caused a dramatic increase 
in the number of well permit applications. Residents in El Paso County get 
groundwater from the Denver Basin, made up of four aquifers overlaying one 
another. These aquifers recharge so slowly that they are considered a nonre-
newable supply.

Numeric standards for groundwater are different than surface water and are 
established to protect classified uses: 
• Domestic-Use Quality
• Agriculture-Use Quality
• Surface Water Quality Protection
• Potentially-Usable Quality
• Limited Use
• Quality 

The two regulations governing groundwater standards are Regulation No. 41, 
The Revised Basic Standards for Groundwater and Regulation, and Regulation 
No. 42, Site Specific Standards for Groundwater. The purpose of these regula-
tions is to apply Regulation No. 41 to specific groundwaters in Colorado and to 
adopt interim narrative standards to protect them prior to the adoption of use 
classifications and numeric standards for specific areas. 

The specific areas within this region covered in Regulation No. 42 are:
• Fountain/Security/Stratmoor Hills/Widefield
• Upper Black Squirrel Creek Alluvial Aquifer
• Upper Cherry Creek and Denver Basin Alluvial Aquifers 
• Woodmoor W&S District Wellfield

These aquifers are shown in Figure 2-16.

In April 2011, the Colorado Geological Survey completed Phase 1 of the 
Groundwater Quality Study of the Upper Black Squirrel Alluvial Aquifer to de-
termine potential groundwater contamination and impacts to municipal wells 
used to supply smaller communities. This included literature and data review 
to identify data availability and gaps, initial land-use analysis for future testing, 
and potential sources of contamination. Potential concerns include septic sys-
tems on 2.5 acre lots. The objective of the study was to provide more infor-

tion for Urban River Evaluation (AF CURE), based on a comprehensive, and 
agreed-upon understanding of the critical issues. AF CURE is an association of 
11 independent wastewater-discharging entities located in El Paso and Pueblo 
counties. The paper summarizes the needs and costs for water-quality issues 
that need to be addressed in the region. This was accomplished through a 
regional and coordinated approach that recognizes the streams in the region 
as regional assets supporting diverse interests. 

Unregulated Pollutants
The Water Quality Control Commission recognizes that excessive salinity and 
suspended solids can be detrimental to water quality, but has not assigned 
specific numeric standards to either in the Arkansas River Basin. Suspended 
solids, total dissolved solids, and settleable solids are generally caused by 
erosion of the surrounding soils. Solids can affect the amount of light reaching 
aquatic plants, cover fish-spawning and animal habitat, and reduce the food 
supply for small organisms. Agriculture agencies and water-quality planning 
agencies should coordinate regarding additional water-quality impacts at spe-
cific concentration levels.

Emerging contaminants are chemicals that have recently been shown to be 
present in numerous water bodies throughout the United States. Some of these 
substances may be an environmental or public health risk, although adequate 
data do not yet exist to determine which substances pose a risk or how signif-
icant that risk might be. Emerging contaminants come from products that are 
used every day in our homes, farms, or businesses, and include detergents, fra-
grances, prescription and non-prescription drugs, disinfectants, and pesticides.

Monitoring
The primary monitoring systems for contaminants are the 22 active USGS 
monitoring systems on major rivers and tributaries in this watershed. 

AF CURE completed a water quality monitoring plan in 2014  which focused on 
the following water quality constituents:  arsenic, copper, nutrients, seleni-
um, E. coli, and temperature. The monitoring plan will include an assessment 
of additional sampling needed for each water quality issue, characterize the 
extent of the problems, and help determine if site-specific standards are 
needed. This data can also be used to develop a proposal to the Water Quality 
Control Commission for an alternative standard. 

Groundwater
Groundwater is an essential part of the water system. Most subterranean 
aquifers are connected with above-ground streams and lakes. Such a connec-
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Figure 2-16. Aquifers
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Figure 2-17. Historic Preservation Sites
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occurring at a moderate pace and most 
of the county’s population will continue 
to be concentrated in the unincorporat-
ed areas of the county.

Households and Group Quarters

The majority of the county’s housing units 
were built after 1980, and home owner-
ship has increased steadily in the last few 
years. Group quarters are made up of 
people living in correctional institutions, 
nursing homes, psychiatric hospitals, 
juvenile and other institutions, college 
dormitories, military barracks, emergency 
shelters for homeless persons, and other 
non-institutional group quarters. With 
seniors living longer and El Paso County’s 
attractiveness to military retirees, the 
county will see an increased need for 
group quarters in the future. 

El Paso County’s population, number of 
households, and people living in group 
quarters are summarized in Figure 2-20. 
(Source: U.S. Census Bureau)

Overall, Teller County has a newer hous-
ing stock when compared to the state 
and nation. More people living in Teller 
County are in the household income 
band between $25,000 and $99,000 than 
in the state, and more households own 
homes. Higher median ages, incomes, 
and families with earnings may contrib-
ute to higher home-ownership rates. 
Unlike El Paso County, people living in 
group quarters represent only 0.6 per-

Population

El Paso County grew at a pace above the state average during the early part of 
the 1990s due to the influx of manufacturing and aerospace companies and 
the county’s continued attractiveness to religious organizations. The county 
saw a slower growth rate during the second half of the 1990s, below the state 
average, as the economy began to cool and the county started to head into 
the recession of the early 2000s. The growth rate since 2000 has been above 
the state average. 

Figure 2-18 shows the proportion of population in the MPO area and Figure 
2-19 shows the population of the MPO area according to the 2010 Census. 
The City of Colorado Springs is the largest municipality in El Paso County, with 
a 2010 population of 420,529. (Source: Colorado Department of Local Affairs)

Teller County had population growth above the state average between 1990 
and 2000, but grew more slowly than the state between 2000 and 2010. A 
significant amount of growth in Teller County can be traced to the Woodland 
Park area. The City of Woodland Park is home to a number of residents who 
commute to Colorado Springs for employment. Strong growth is expected to 
continue in coming years. 

The populations of Teller County city and towns. Woodland Park is the only 
incorporated area experiencing appreciable growth; however, this growth is 
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Figure 2-18. Regional Population by Municipality, 2010
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Figure 2-20. Population, Households, Group Quarters, and Household Size, El 
Paso County

Figure 2-19. Regional Population 
by Municipality, 2010

420,529 Colorado Springs

165,911 Unincorporated 
El Paso County

26,056   Fountain

14,591   Unincorporated 
Teller County
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5,034      Manitou Springs
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808  Green Mountain Falls

786         Calhan

398        Victor

124        Ramah

cent of the total population for Teller County, and this proportion is projected 
to remain stable through the coming years. 

Figure 2-21 summarizes the population, households, group quarters, and 
household size in Teller County.

Figure 2-21. Population, Households, Group Quarters, and Household Size 
Teller County
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Figure 2-22 tracks age-group data from 1970 through 2010 and gives the per-
centage of the total for the given year. 

The median age of Teller County residents was 45 in the 2010 census. By this 
measure, Teller County had an older population than El Paso County, the state, 
and the nation. The higher median age reflects the older Baby Boomers that 
may have moved from El Paso County with the intent to retire in Teller Coun-
ty, but still commute to work in El Paso County. As the decade advances, they 
will spend more time in the rural area of Teller County as they begin to move 
toward retirement. 

Figure 2-23 tracks U.S. Census Bureau age-group data from 1970 through 2010 
for Teller County and gives the percentage of the total for the given year.

Employment and Income

Military and government sectors dominate El Paso County wages, salaries, and 
proprietor income. In fact, the county’s four largest employers are military: 
Fort Carson, Peterson Air Force Base, the U.S. Air Force Academy, and Schriev-
er Air Force Base. Colorado Spring’s Memorial Hospital finishes the top five. 

The State Demography Office prepares estimates of base industries by eco-
nomic sector. Figure 2-24 shows that services and government sectors con-
tinue to be the largest employers in El Paso County, followed by wholesale 
and retail trade and manufacturing. Agriculture and mining sectors show low 
employment, and this is likely to continue as El Paso County becomes more 
urbanized. 

Environmental Justice

Due to a community’s distinct cultural practices, transportation and environ-
mental impacts within minority populations, low-income populations, or Indi-
an tribes may be different from impacts on the general population. Executive 
Order 12898, “Federal Actions to Address Environmental Justice in Minority 
Populations and Low-Income Populations,” prevents federal policies and 
actions from creating disproportionately high and adverse health and environ-
mental impacts to minority- and low-income populations. 

Low-income populations

Measures of poverty are based on income thresholds that vary by family size. 
For example, a family of four falls below the poverty level if its annual income 
was less than $17,603. In 2010, the poverty rates for El Paso and Teller coun-
ties were 10 percent and 6.6 percent respectively, each below the state’s 11.2 
percent. Small geographic areas where more than 20 percent of the popula-

Minority populations

As shown in Table 2-11, persons of minority races represented 28.1 percent of 
the population of El Paso County in 2010. Minority races include Black/African 
American, American Indian and Alaska Native, Asian/Pacific Islander, other 
races, and persons with two or more races. 

Hispanic ethnicity is reported separately from racial characteristics. Approx-
imately 93,665 El Paso County residents, or 15.1 percent of the total county 
population, are of Hispanic origin, considerably lower than the state’s 20.7 
percent. Minority races in Teller County account for 9.4 percent of the popula-
tion. Nearly half, or 5.5 percent, of minority residents are of Hispanic origin.

Age Distribution

El Paso County experienced a dramatic increase in population between 1970 
and 2010. Every age group gained population. From 1970 to 1990, the 25–34 
age group was the dominate age, comprising 13.5 to 19.6 percent of the 
population. In 2000 and 2010, that age group was surpassed by the 35–44 and 
45–54 age groups, following the aging trend of the Baby Boomer generation. 
Even with a dominant older age group, the median age of 33.6 in the county 
(versus 36.3 in the state and 37.2 in the nation) reflects a slightly younger 
population. 
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Figure 2-22. El Paso County Age Distribution

tion lives below the poverty level are scattered throughout the metropolitan 
area. 

Public Services and Facilities

Multiple agencies and districts provide the Pikes Peak region with utilities, 
law enforcement, safety, education, and emergency services. A region’s public 
services and facilities are vital components of the health, safety, and welfare 
of its residents. The quality of these services is directly related to population 
and the level of personnel, equipment, technology, and programming of the 
agency or provider. As the population in each jurisdiction within the region 
increases, so does the demand for public services. 

Low taxes and increasing costs to provide services are becoming a regional 
problem, since services funded by tax dollars tend to lag behind population 
growth. In addition, the annexation and/or development of land greatly affect 
the need for and cost of public services and facilities. Rapid growth in outlying 
areas can far outpace the ability of a district to construct new facilities and 
maintain an adequate level of service.

Table 2-11. Race, Ethnicity, and Poverty Status, 2010

Race/Ethnicity/Poverty 
Status El Paso Teller Colorado
White 79.80% 94.30% 81.30%
Hispanic or Latino (of all 
races) 15.10% 5.50% 20.70%
Black or African American 6.20% 0.50% 4.00%
American Indian and Alaska 
Native 1.00% 0.90% 1.10%
Asian/Pacific Islander 3.10% 0.80% 2.90%
Some other race 4.90% 1.10% 7.20%
Two or more races 5.10% 2.50% 3.40%
Hispanic or Latino (White) 7.80% 3.70% 11.30%
Total Minority Population 28.10% 9.50% 29.90%
Total Population 622,263 23,350 5,029,196
Poverty Rate 10.00% 6.60% 11.20%
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Figure 2-24. Employment by Sector, 2013
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level of PM10 measured in the Colorado Springs area was a result of street 
sanding during a winter storm. 

Figure 2-28 shows that PM10 levels have been decreasing since 2002, primar-
ily because of technological advancement in car engines and sand being used 
in more strategic ways to prevent its blowing into the air. An analysis of the 
annual average values for PM10 also shows that concentrations have averaged 
about 35–50 percent of the standard. This monitoring station was discontin-
ued in January 2013.

PM2.5

PM2.5, particulates less than 2.5 micrometers in diameter, come from similar 
sources to PM10, but additionally are created from combustion byproducts, 
restaurants, and grills. 

Figure 2-29 shows that PM2.5 concentrations are below the standard. Data 
from Meadowlands is only available until 2006. Data from Regional Building is 
only available until 2007. Colorado College began reporting data in 2008.

Carbon Monoxide

Carbon monoxide is a colorless, odorless gas formed from incomplete com-
bustion of carbon-based fuels like gasoline in cars, wood in fireplaces, or coal 
in power plants. Carbon monoxide concentrations are often highest in winter 
months, when the particles can become trapped in the atmosphere for long 
periods of time due to a layer of cold air, which prevents the carbon dioxide 
from escaping. 

Carbon monoxide affects human health by preventing oxygen from getting 
to organs and tissues, including the nervous system. Motor vehicles are the 
predominant source of carbon monoxide emissions, creating more than 
two-thirds of the total amount nationwide and in the Colorado Springs area. 
These numbers are projected to increase with increased development. The 
population is also growing, and trends show individuals driving more vehicle 
miles. Even though these miles will be driven in vehicles whose emissions are 
decreased, because of the increased quantity of cars, emissions are still ex-
pected to rise. With new development, other sources will be creating carbon 
monoxide, including construction equipment. Figure 2-30 shows the carbon 
monoxide 8-hour monitoring station concentration trend as compared to the 
standard. The Pikes Peak region continues to remain well below the standard.

In 2011, the U.S. Environmental Protection Agency issued the following state-
ment: “After a careful review of the best available science, the EPA is propos-

• Nitrogen dioxide
• Ozone
• Lead
• Particulate matter
• Sulfur dioxide

This report focuses on particulate matter (both PM10 and PM2.5), carbon 
monoxide, and ozone, primarily due to the contribution automobiles make 
to these pollutant levels and their effect on airshed and human health. These 
three pollutants will be discussed below with trends and possible mitigation 
steps that could be taken to reduce their current levels.

In November 2013, PPACG completed the Air Quality in the Pikes Peak Region: 
Monitoring and Trends Report. The report describes sources and health effects 
of air quality pollutants and identifies:
• Monitoring trends compared to state standards for each pollutant from 

2002 through 2012
• Regulatory standards for protecting public health
• Planning factors that may affect air quality, such as population changes and 

improved pollution controls

Figure 2-27 shows the location (as of 2015) of all active air-quality monitoring 
stations in the Pikes Peak region.

Particulate Matter
Particulate matter on roadways comes from two main sources: construction 
that, due to its high rate of disturbance, causes high levels of particulate 
matter in the air; and automobiles—probably the largest cause of particulate 
matter—which add dust to the air, affecting visibility and air quality. Particu-
late matter can increase the effects of respiratory problems such as asthma. 

There are two standards for particulate matter in the national regulations, 
depending on the size.

PM10
PM10, particulates less than 10 micrometers in diameter, is mostly created by 
humans and is generally thought of as common dust. It can be caused by wind 
moving debris from unpaved roads, street sanding, construction, and wood 
burning. Its primary source is roadways. Usually, PM10 levels are highest in 
winter when there is a high amount of street sanding and wood burning in 
fireplaces, and the layers of cold air in the atmosphere prevent the rising of 
warm air, trapping the pollutants close to the ground. The highest historic 

Land Use

Land use or landscape patterns refer to the type, size, arrangement, and use 
of parcels of land. The arrangement of these landscape components is critical 
from both a biological and cultural perspective for sustaining quality of life. 
The Pikes Peak region reflects a variety of possible land uses:
• Basic: industrial, schools, institutional, military, utilities, libraries, police/

fire, hospitals
• Commercial: service, retail, office
• Residential developable
• Unusable land: parks, open space, golf courses, cemeteries, flood plains, 

national forest, BLM lands
• Vacant developable: agriculture, vacant land

Figure 2-25 shows the general land use for the Metropolitan Planning Organi-
zation. The MPO area ranges from low density to urbanizing segments to near 
build-out conditions. 

Noise and Vibration
Noise is generally defined as unwanted sound. Noise comes from many sourc-
es, but the most noticeable and omnipresent is that from transportation-relat-
ed sources. Transportation-related noise mainly comes from roads and high-
ways, but may also be caused by railroad and aviation sources. Construction, 
industry, and even lawn-mowing are non-transport-related sources of noise 
that are also site-specific problems. As traffic numbers in the Pikes Peak region 
continue to grow, noise emanating from roadways will increase. According to 
one source, as vehicle miles double, noise levels will increase by 3 decibels. 
Noise levels in the region have been steadily increasing, and will continue to 
increase unless mitigation strategies are examined and implemented. 

Figure 2-26a shows noise levels based on the 2010 transportation network, 
and Figure 2-26b shows noise levels if all the fiscally constrained projects in 
the 2040 RTP were implemented. Figure 2-26c shows the difference in noise 
levels between Figure 2-26a and 2-26b.

AIR QUALITY

Air quality has been measured in the Colorado Springs area since 1970 as a 
result of Clean Air Act mandates. The Act requires cities to monitor for six 
pollutants to ascertain the amount is below the national standard. These six 
criteria pollutants are:
• Carbon monoxide
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Figure 2-25. General Land Use



Figure 2-26a. Traffic Noise Results, 2010
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Figure 2-26b. Traffic Noise Results, 2040 RTP Projects
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Figure 2-26c. Difference in Noise Levels between 2010 and 2040 RTP Projects
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Figure 2-27. Active Air Quality Monitoring Stations
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The EPA calculates ozone compliance by averaging the fourth-highest 8-hour 
concentration. Figure 2-31 shows the trend at the two local monitoring sta-
tions as compared to the standard. Ozone concentrations in 2014 were the 
lowest recorded values in the past decade, which caused the three-year aver-
age (2012–2014) of the 4th max to drop from 0.074 ppm to 0.071 ppm at the 
Manitou Springs monitoring station and from 0.074 to 0.069 ppm at the US Air 
Force Academy monitoring station. The current ozone standard is 0.070 ppm. 

WILDFIRES

The Pikes Peak region was heavily impacted by the Waldo Canyon fire, June 
23–July 10, 2012, and the Black Forest fire, June 11–June 20, 2013, which 
resulted in severe damage to roads and bridges, private and public infrastruc-
ture, utilities, and trails. Figure 2-32 shows the boundaries of both fires.

The Black Forest fire burned along the plains or rolling hills, and the Waldo 
Canyon fire burned in steep canyons that are more prone to flooding, erosion 
and sedimentation problems.

Waldo Canyon Fire

The main transportation impacts from the Waldo Canyon Fire were road dam-
age and post-fire flood closures on I-25 and Highway 24; destruction of several 

ing to keep the current national air quality standards for carbon monoxide, 
while taking steps to gather additional data through more focused monitoring. 
The science shows that the current standards will protect people, especially 
those susceptible to health problems associated with breathing carbon mon-
oxide from the outdoor air. Carbon monoxide can cause harmful health effects 
by reducing oxygen delivery to the body’s organs (like the heart and brain) and 
tissues. At extremely high levels, carbon monoxide can cause death.”

Ozone
Ground-level ambient ozone is a powerful pollutant formed from the combi-
nation of several different emissions, including hydrocarbons (volatile organic 
compounds) and nitrogen oxide. Ozone can appear as brown smog above 
cities, can cause many health problems including respiratory infections and 
diseases, and can also reduce the growth and yield of plants and ecosystem 
health. Both VOCs and nitrogen oxide are produced from vehicle and pow-
er-plant emissions, industry, and chemical solvents. In 1980, Colorado Springs 
was in violation of the ozone standard but has not had a violation since. Re-
cently, ozone levels have been rising, and although they are below the nation-
al standard, the levels are rapidly approaching the standard and will continue 
to increase if nothing is done. 

Figure 2-29. PM2.5 24-hour annual average concentration
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Figure 2-28. PM10 24-Hour Trends
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Figure 2-31. Ozone Concentrations 2002–2014
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roads in Manitou Springs; and road congestion due to evacuations. Repairs 
are being made to major drainages in Williams Canyon, Waldo Canyon, Sand 
Gulch, Wellington Gulch, Camp Creek, and North and South Douglas Creeks. 
Flood mitigation work, completed in 2013, totaled $30 million. More informa-
tion on the fire can be found on the Waldo Canyon Fire Regional Recovery and 
Assistance page.  

A Watershed Assessment of River Stability and Sediment Supply was complet-
ed in 2013 and predicts how water, sediment, and debris will flow from the 
Waldo Canyon Fire burn scar. Other efforts include new flood maps to assess 
the increased risk of flooding.

The affects of flooding are discussed further in the Stormwater Runoff and 
Flooding section of the Regional Setting chapter. Detailed maps identifying 
critical flood-prone areas from the wildfire are available for:
• Ute Pass: Cascade & Chipita Park  
• Lower Ute Pass 
• Manitou Springs   
• Colorado Springs: Camp Creek  
• Colorado Springs: Fountain Creek  

After the fire, local, state, and federal agencies, nonprofits, and non-govern-
mental organizations formed the Waldo Canyon Fire Recovery group to coor-
dinate recovery efforts and discuss future needs, grant opportunities, lessons 
learned, and state and federal funding opportunities. This group usually meets 
once a month.   

Black Forest Fire
The Black Forest fire was north of Colorado Springs and surpassed the Waldo 
Canyon fire as the state’s most destructive. The majority of the land burned in 
the Black Forest Fire was private. Several roads were washed out in the area 
because of post-fire flooding. I-25 between Interquest Parkway and Baptist 
Road were affected by the fire, and State Highway 83 was closed between 
Walker Road/old State Highway 105 and Powers Boulevard. 

A Black Forest fire recovery committee  was formed to oversee El Paso Coun-
ty’s participation in long-range recovery planning within the burn area. 

Mitigation Strategies
These fires expose the need to conduct wildfire mitigation to reduce the 
possibility of wildfires and promote healthy lands and watersheds. Mitigation 
strategies are discussed in Chapter 14: Mitigation and Monitoring.
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Figure 2-32. Waldo Canyon and Black Forest Fire Boundaries


