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“aesthetic values” as a matter that must be fully considered in developing a project. Although 
the proposed project is not a federal action or subject to NEPA, RTD is following the intent of 
the CEQ regulations for the Southwest Corridor Light Rail Extension project. 

The City of Littleton has developed a number of planning and community development 
documents that have a bearing on the visual environment of the community and specifically in 
the proposed project corridor, including the City of Littleton’s Comprehensive Plan (2000a), 
South Platte River Corridor Study (2000b), and Landscape Manual (1992). The Comprehensive 
Plan specifically addresses the South Santa Fe Corridor. The plan establishes goals for the 
urban design of the corridor, preservation of open space and natural features, transportation 
within the corridor, land use, and economic development. Highlands Ranch is a large, covenant-
controlled community that has strict guidelines for development.  

The visual effects of changes in the viewshed as a result of the proposed Southwest Corridor 
Light Rail Extension project are based on site visits, review of local planning documents, project 
drawings, photographs of the study area, typical cross-section illustrations of the project, and 
photographs of similar facilities within the Southwest Corridor. Based on this information, the 
study area or viewshed for this assessment was determined to extend 0.25-mile from the 
alignment and proposed station areas in undeveloped or open areas. Within urban areas, the 
viewshed is confined by the buildings that border the alignment. 

3.6.1 Assessment Methodology 

This visual assessment was prepared consistent with the methodologies established by the 
Federal Highway Administration’s (FHWA) Visual Impact Assessment for Highway Projects 
(FHWA,1981). This methodology was selected since it is customarily used for transportation 
projects along linear corridors, including transit projects.  

Typical views, called key viewpoints, were selected for the study area to represent the views 
to/from the project. Existing visual quality from the viewpoints is judged by three criteria: 
vividness, intactness, and unity, as follows:  

 Vividness: the memorability of the landscape components as they combine to form 
striking or distinctive patterns. 

 Intactness: the integrity of visual order in the view and its freedom from visual 
encroachment. 

 Unity: the visual coherence and composition of the landscape viewed to form a 
harmonious visual pattern. 

These criteria provide a method for describing how the form, line, color, and texture of the 
components found within a view create the visual quality of that view. As in all things aesthetic, 
“beauty is in the eye of the beholder,” and therefore a subjective component exists in this or any 
visual analysis evaluation. However, as outlined in the FHWA methods, the use of these 
descriptors provides a basis for understanding the evaluator’s rationale behind a visual quality 
determination. It is important to note that visual character terms are descriptive and non-
evaluative, meaning that they are based on defined attributes which are neither good nor bad by 
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themselves. Changes in visual character cannot be described as having good or bad attributes 
until compared with viewer responses to the change. 

Visual sensitivity is based on the number and types of users, viewers, or sensitive receptors 
typically found in the study area. Generally, viewers in parks and residential areas are assumed 
to be the most sensitive to visual and aesthetic impacts, and viewers in industrial areas would 
be the least sensitive. The level of sensitivity for viewers from an adjacent roadway or transit 
corridor varies depending on the number of viewers and the corridor’s landscape context. 

Visual quality is evaluated based on consideration of landscape qualities related to natural 
and/or man-made features, specifically: 

 Natural features, including topography, water courses, rock outcrops, and natural 
vegetation; 

 The positive and negative effects of man-made alterations to the environment and built 
structures on visual quality; and 

 Visual composition, including an assessment of the complexity and vividness of patterns 
that exist in the landscape. 

The Southwest Corridor Light Rail Extension project was evaluated for the visual quality of 
existing conditions as well as for the viewers’ visual sensitivity. 

3.6.2 Visual Character and Quality  

Typical views for the study area are shown in Figure 3.6-1. The character of the study area is 
dominated by existing transportation corridors. South Santa Fe Drive and the C-470 Freeway 
are dominant elements within the study area. In addition, two freight rail lines parallel South 
Santa Fe on the east side through the study area. As a separate project, CDOT has proposed a 
new flyover bridge connecting southbound Santa Fe Drive with eastbound C-470. Due to the 
railroad’s requirements for a minimum of 23 feet of clearance between the top of the rail and the 
bottom of the bridge, their proposed flyover structure will be approximately 50 feet above the 
existing C-470 pavement. Construction of the CDOT flyover will be completed prior to the 
proposed light rail construction.  

The railroad tracks are generally on-grade and a number of roadways have been depressed to 
go under these tracks, including County Line Road and C-470. In turn, Erickson Boulevard/Mill 
Vista Road goes under C-470. Two water features are also prominent in this portion of the study 
area, the McLellan Reservoir, and the High Line Canal.  

Some of the surrounding development adjacent to the proposed project is residential, including 
multi-family residential south of Mineral Avenue and east of Santa Fe Drive; the older Wolhurst 
community in the northwest quadrant of C-470/South Santa Fe Drive interchange; the newly 
built multi-story retirement community (Wind Crest) in the southeast corner of the same 
interchange; and multi-family residential units at the Highlands Ranch Golf Club, south of Plaza 
Drive. Immediately east of the railroad tracks in the area of County Line Road, a new 
commercial development (Hilltop) abuts the railroad right-of-way. Toward Lucent Boulevard and 
Plaza Drive, the development is commercial (e.g., office space) in nature. 
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3.6.3 Visual Sensitivity and Viewer Groups 

The guidelines and requirements for development established by both the City of Littleton and 
the community of Highlands Ranch indicate that a high degree of sensitivity to changes in the 
visual environment within each respective community is expected. The study area is undergoing 
rapid development from open fields to a more urban character which is changing the visual 
character of the study area. Viewer groups are described below. 

 Community Residents: Residents can be expected to have the highest sensitivity and 
be the most aware of any groups, since the project is located within their immediate 
environment or surroundings. In the case of the Southwest Corridor Light Rail Extension 
project, residents in the Wind Crest development south of the proposed Intermediate 
Station would be very aware of changes to their visual environment. These residents will 
be highly sensitive to the changes in the visual environment, given their proximity to the 
proposed line and the views that the height of the building affords. Residents at Wolhurst 
have expressed interest in the visual character of the forthcoming CDOT flyover for 
southbound Santa Fe to eastbound C-470, especially with regard to retaining walls and 
other structural features. It is anticipated that this same viewer group will be aware of the 
RTD project elements at this location. Future residents at the new community resource 
center under construction adjacent to the proposed Intermediate Station would also be 
sensitive to changes in their visual environment.  

 Business Owners, Employees, and Customers: This user group would be associated 
with the existing offices and business within the study area. Viewers at Hilltop would 
likely have a high awareness of the project, especially the RTD flyover. However, a 
principal concern is likely to be the effect of any construction on business access for 
employees or customers. These viewers are anticipated to have a low level of concern 
regarding the changes to the visual environment. 

 Regular Motorists: Included in this user group are commuters and local 
residents/workers who frequently travel within the study area. These motorists would be 
aware of any changes to the visual environment because of their repeated exposure. 
Motorists on both South Santa Fe Drive and C-470 would have views to the new light rail 
line structures and to the new flyover structure proposed in the interchange area. 
Motorists would be moderately sensitive to the change in the visual environment. 

 Occasional Motorists: Occasional motorists include tourists and regional residents 
from outside the immediate area who infrequently travel the area. These viewers 
generally have a low exposure and awareness of changes to the visual environment. 

 C-470 and High Line Canal Trail Users: Regular users (bicyclists and pedestrians) of 
both the C-470 and High Line Canal Trails would be aware of the changes to the visual 
environment because of their repeated exposure.  The C-470 trail runs adjacent and 
parallel to C-470 and the proposed light rail alignment from the C-470 underpass/High 
Line Canal west to Santa Fe Drive. Intermittent light rail traffic will join constant traffic on 
C-470 within the viewshed of C-470 Trail.  Today, the High Line Canal access road/trail 
merges with the C-470 Trail just south of C-470.  The High Line Canal Trail box culvert 
under Plaza Drive would be extended approximately 55 feet to accommodate the light 
rail alignment.  This would eliminate  views in this 55-foot area.  
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 Future Fly’n B Park Users: It is unknown if the proposed Fly’n B Park south of Plaza 
Drive and east of Erickson Boulevard will be constructed before or after the Southwest 
Corridor Light Rail Extension project.  If the park is constructed before the Extension 
project, then regular park users would be aware of changes to the visual environment.  
However, the existing visual impacts from Plaza Drive and C-470 traffic to the park users 
would minimize the negative effects of the addition of the light rail facility between the 
two highways. 

3.6.4 Environmental Consequences 

The visual impact of project alternatives is determined by assessing the visual resource change 
due to the project and predicting viewer response to that change. Visual resource change is the 
total change in visual character and visual quality. The first step in determining visual resource 
change is to assess the compatibility of the proposed project with the existing visual character of 
the landscape. The second step is to compare the visual quality of the existing resources with 
the projected visual quality after the project is constructed. Viewer response to the changes is 
the sum of viewer exposure and viewer sensitivity to the project. The resulting level of visual 
impact is determined by combining the severity of resource change with the degree to which 
people are likely to oppose the change. 

No Action Alternative 

The No Action Alternative would not result in any direct, indirect, or construction-related, or 
cumulative impacts to visual and aesthetic resources. 

Build Alternative 

The direct, indirect, construction-related, and cumulative impacts of the Build Alternative are 
described below. 

Direct Impacts 
The project area is a mix of proposed, new, and older development. Many of the project 
elements proposed as part of the Southwest Corridor Light Rail Extension project are already 
present within the corridor, including the freight tracks and trains, bridges, box culverts and 
parking lots. Other elements will be new to the area south of the existing Mineral Avenue 
Station, including the catenary system, tracks, and associated station elements.  

The proposed flyover carrying the light rail south at Santa Fe Drive to east over County Line 
Road and C-470 is likely to be the most noticeable element on the project. This would be most 
noticeable to the westbound traffic on C-470 and C-470 Trail users. For eastbound traffic, the 
proposed CDOT flyover would likely partially block the views to the light rail structure. The 
roadway flyover from southbound Santa Fe Drive to eastbound C-470 is expected to be 
constructed ahead of the RTD project, if funding is secured. The proposed RTD flyover would 
cross over the new CDOT ramp flyover as it drops down to meet the C-470 at-grade elevation, 
and would be approximately 75 feet above the existing C-470 mainline roadway. Retaining walls 
would be associated with the approaches for both of these new flyover structures.  

Additional bridges in the corridor include a new structure for the light rail and one for the UPRR 
railroad over Lower Dad Clark Gulch, north of County Line Road. The project will replace the old 
trestle-style bridge on the existing UPRR line over Lower Dad Clark Gulch. The UPRR bridge is 
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historic and the new light rail bridge would be visually different than the existing bridge; 
however, the audience for that new structure is extremely limited due to its location in a heavily 
vegetated and relatively inaccessible area. 

A new light rail bridge would also be constructed over Erickson Boulevard. An existing box 
culvert for the High Line Canal Trail under Plaza Drive, east of Erickson Boulevard, would need 
to be extended for the light rail tracks.  The trail joins the C-470 Trail north of the light rail culvert 
extension before the combined trails enter the C-470 box culvert to the north. The proposed 
alignment would also cross the High Line Canal via an extension of the existing Plaza Drive 
culvert north to the existing C-470 culvert per agreement with Denver Water.  

For the two proposed new stations (Intermediate and Lucent), the most noticeable change 
would be the new park-n-Ride lots where open fields are currently found. Preliminary plans 
support structured and surface parking for the Lucent Station and surface parking for the 
Intermediate Station. Other station elements, including the station platform and canopy, would 
also be new visual elements within the area, but would not be perceived as large visual 
encroachments given their scale in relation to the overall station area. Since the Southwest 
Corridor Extension Environmental Evaluation study commenced, a residential community 
resource center has been approved by Douglas County and is under construction on a parcel 
adjacent to the Intermediate Station (which is currently not a part of the FasTracks Plan). If this 
station is implemented, visual effects to the new residential community will be minimal.  
Because the windows in the new building face due east and west, there is not direct visual 
orientation toward the proposed station area, light rail tracks or light rail bridges.  

The catenary system (poles and wires) would consist of a single row of poles down the center of 
the trackway. They would likely be placed at approximately 100-foot centers throughout the 
corridor. Visually, the catenary poles and wires are similar to the image created by the existing 
power poles currently found in portions of the corridor (particularly along South Santa Fe Drive), 
but with fewer wires. 

Lighting from external fixtures within the proposed new development, including the light rail 
stations and parking areas, would create an additional lighting source, and a potential for glare 
within the project area. The design of the lighting would consider current Colorado energy-
efficient policy for certain new outdoor lighting fixtures, under Section 1(e) of House Bill 01-
1160.  This policy states, “It is declared policy of the state of Colorado to conserve energy, 
reduce glare, and minimize light trespass and pollution, and requiring state agencies and 
encouraging local governments and commercial entities, when installing new outdoor lighting 
fixtures, to use certain types of outdoor lighting fixtures that conserve energy, reduce glare, and 
minimize light trespass and pollution is necessary to advance such policy.” In addition lighting 
would be designed to the current standards for shielding to prevent light trespasses into 
adjacent areas. 

The Southwest Corridor Light Rail Extension project is not expected to result in a change to the 
overall visual quality of the corridor, which is of moderate quality: 

 The vividness is anticipated to remain at moderate, as would intactness, while unity is 
anticipated to remain at low.  
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 The portions of the corridor along South Santa Fe Drive will provide a continuation of the 
transit elements from Mineral Station to the south. Because the South Santa Fe corridor 
already includes the highway, railroads, and power poles in addition to the existing 
transit line to the north, the anticipated change should be minimal.  

 Areas along the south side of C-470 are currently developing and the Build Alternative 
would be a significant but not particularly imposing portion of this new development.  

Key viewpoints have been selected that typify the visual effects of the project as shown in 
Figure 3.6-1. The key view represents the specific project location with a view from one of the 
potentially affected viewer groups. Figure 3.6-2 and Table 3.6-1 were developed to illustrate the 
visual effect of the new Southwest Corridor Extension flyover from the Wind Crest community 
(Viewpoint #3).  

TABLE 3.6-1: SUMMARY OF VISUAL ASSESSMENT – VIEWPOINT #3 

Topic  Assessment 

Orientation The photograph in Figure 3.6-2 was taken from a fifth-floor unit in the westernmost tower 
of the Wind Crest development and looks to the north and east. Incorporated into the view 
is existing Santa Fe interchange, on the left side of the picture and the downtown Denver 
skyline in the center background. 

Existing Visual 
Character/Quality 

The existing character of the view includes currently naturalistic views of ponds in the 
foreground with encroaching elements from the existing railroads and roadways. New 
commercial development can be seen in the mid-ground. The existing overall visual 
quality of the view is rated as moderately high, with moderately high vividness, moderate 
intactness and moderately high unity. 

Proposed Project 
Features 

From this vantage point, the new light rail flyover, along with the CDOT flyover, would be 
the most visible element added to the view. 

Changes to Visual 
Character/Quality 

For residents in the Wind Crest towers that face out into the project corridor, the new 
flyovers would be prominent additions to the mid-ground. The Intermediate Station would 
be visible in the distance to the east (right) of this view. The light rail flyover would not 
block views to the downtown backdrop. Mid-ground elements would be partially blocked. 
However, because the CDOT flyover is planned to be constructed first, the addition of a 
second flyover at approximately the same visual elevation but further east, is not 
anticipated to change the established visual environment substantially. The existing visual 
quality of the view is anticipated to remain moderately high, with moderately high 
vividness, moderate intactness and moderately high unity. 

Anticipated Viewer 
Response 

Viewers in the Wind Crest Towers are anticipated to be sensitive to changes to the 
existing visual environment. However, because the flyover would only block small areas of 
the mid-ground, the impacts are anticipated to be small to these viewers. In addition, the 
station elements to the east would be seen obliquely from this view, and are not expected 
to affect the quality of the view. 

Source: Southwest Corridor Extension Project Team, 2009. 

 

The proposed changes associated with the Build Alternative are not anticipated to alter the 
existing view substantially. The new elements will provide a slight increase in the urbanization of 
the view; the presence of the CDOT flyover (constructed first) would be the larger of the 
changes. The secondary light rail flyover would be a minor change.  
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FIGURE 3.6-2: VIEWPOINT #3 FLYOVER SIMULATION 
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Indirect Impacts 
Indirect impacts are difficult to separate out of the discussion of direct impacts due to the 
interactivity of various elements of the visual environment, including the proposed CDOT flyover 
that is planned to be constructed ahead of this project. See Direct Impacts discussion above for 
additional information. 

Visual impacts are often considered as potential indirect impacts for historic properties.  The 
proposed Southwest Corridor Light Rail Extension project would not noticeably affect the visual 
setting of the City Ditch & Flume (5A.H254.7) and the Littleton Large Animal Clinic (5A.H732) 
located on the west (and opposite) side of the existing South Santa Fe/US-85 highway corridor. 
Due to the context of the visual setting for the light rail line within an existing rail corridor (that 
currently includes above-ground power poles and lines), this impact would be hardly noticeable. 

Construction Impacts 
Construction impacts include the visual presence of construction equipment, temporary 
roadside barriers, and construction signage. As part of the work, new plantings are expected 
within the new park-n-Rides and at the new stations. These will take time to mature; however, 
the existing environment has little mature vegetation since much of it has recently been 
regraded in preparation for area development. 

Cumulative Impacts 
Cumulative impacts are not anticipated for this resource.  

3.6.5 Mitigation  

Table 3.6-2 summarizes impacts to cultural resources by the Build Alternative and presents 
recommended mitigation measures. 

TABLE 3.6-2: VISUAL AND AESTHETIC RESOURCES – SUMMARY OF IMPACTS AND MITIGATION 

Summary of Potential Impacts Proposed Mitigation

Direct Impacts 
 No change in overall visual quality of corridor. 
 For portions of corridor along South Santa Fe Drive, new 

transit elements provide continuation of elements 
already in corridor. 

 For portions of corridor south of C-470, flyover and new 
transit elements provide slight increase in urbanization of 
view. 

 Minor impacts to viewers from additional new visual 
elements. 

 Lighting and the potential for light glare. 

 Follow the local government requirements for 
design of the station area improvements. 

 Design catenary system, including poles and other 
vertical elements, to be sympathetic to the design 
of new development proposed along the corridor. 

 Landscaping at park-n-Rides and new stations. 
 Pursue utilization of lighting standards that would 

shield light to prevent light trespass. 

Indirect and Cumulative Impacts 
 No impacts 

 No mitigation needed. 

Construction Impacts 
 Visual presence of construction equipment, temporary 

roadside barriers, and construction signage. 

 No mitigation needed. 
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3.7 Parklands and Recreational Resources 
Parklands are important community resources that need to be protected. Because of their 
importance to community vitality, the impacts to publicly owned parks, recreation areas, trails, 
and wildlife refuges resulting from federally-funded transportation projects are regulated through 
Section 4(f) of the U.S. Department of Transportation Act of 1966, and associated amendments. 
Additionally, properties purchased with Land and Water Conservation funds are protected 
through Section 6(f) of the Land and Water Conservation Fund Act.  Although the proposed 
project is not federally funded, RTD is following the intent of the regulations for this project.  

These regulations require the project to include a full evaluation to avoid impacts to these 
recreational resources. If there are no avoidance alternatives, then the project must include all 
possible planning to minimize harm. If any affected parkland has been funded by the Land and 
Water Conservation Fund Act, the property acquired must be replaced in-kind. 

The study area for parklands and recreational resources includes a 300-foot buffer from the 
centerline of the proposed alignment and around the proposed stations.  

3.7.1 Affected Environment 

No existing parklands are found within the study area. Nearby developed parklands and the 
Highlands Ranch Golf Club are shown on Figure 3.7-1. Nearby parklands include South Platte 
Park, Chatfield State Park, Jackass Hill Park, Southbridge Park, and Writers Vista Park. Future 
planned parklands and open space are also planned in nearby areas. 

Trails located in the project study area include the 64-mile-long High Line Canal recreation trail 
and the C-470 multi-modal transportation trail. The High Line Canal Trail enters the study area 
from the south, just east of Erickson Boulevard. The trail proceeds through an existing concrete 
box culvert under Plaza Drive, daylights for a short distance, proceeds through another large 
concrete box culvert under C-470, and continues north and east out of the study area.  The C-
470 Trail enters the study area from the west, crosses Erickson Boulevard at grade and 
parallels Plaza Drive and C-470.  The C-470 Trail joins with the High Line Canal Trail 
immediately north of the Plaza Drive trail underpass.   

The proposed Fly’n B Park will be located south of Plaza Drive and east of Erickson Boulevard. 
Future open space/parkland development is proposed at the southeast corner of the C-470 and 
Santa Fe Drive intersection, north of Wind Crest retirement community. This open space area 
will include a restored pond, seating area, and restored vegetation. 

3.7.2 Environmental Consequences 

Potential effects to parklands and recreational resources from the No Action Alternative and 
Build Alternative are described below. 

No Action Alternative 

The No Action Alternative would not result in any direct, indirect, construction-related, or 
cumulative impacts to parklands or recreation resources. 
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Build Alternative 

The direct, indirect, construction-related, and cumulative impacts of the Build Alternative are 
described below. 

Direct Impacts 
No direct impacts to existing or proposed parks are anticipated by the Build Alternative, because 
they are located outside the proposed project right-of-way.  Proximity impacts, such as noise 
and vibration, are described further in the Indirect Impacts section below.  

The Build Alternative would directly impact both the High Line Canal and C-470 trails. The Build 
Alternative will minimally-affect the High Line Canal Trail south of Plaza Drive.  The High Line 
Canal Trail concrete box culvert under Plaza Drive will be extended to accommodate the light 
rail tracks over the top (see Figure 3.5-2).  The box would be extended approximately 55 feet 
north of Plaza Drive, creating an approximately 120-foot-long underpass for the trail.  As a result 
of the height of the light rail alignment, the path along the western side of the Canal, which 
serves as a vehicle access road for Denver Water maintenance activities, will be closed.  As a 
result, the C-470 multi-modal trail will be improved to accommodate the Denver Water 
maintenance vehicles between Erickson Boulevard and the High Line Canal to provide access 
to the C-470 underpass. These proposed solutions have been coordinated with both Denver 
Water and CDOT.   

In addition, Douglas has initiated preliminary design for a grade-separated crossing for the C-
470 Trail over Erickson Boulevard.  The crossing will be located next to the proposed light rail 
bridge over Erickson Boulevard. RTD will continue to coordinate closely with CDOT and the 
Highlands Ranch Metropolitan District to ensure that any impacts to the C-470 Trail are 
minimized 

Indirect Impacts 
Minimal proximity-related visual and noise impacts would occur along the High Line Canal and 
C-470 trails from the light rail operations and bridges. Both trails are in proximity to traffic along 
C-470 and Plaza Drive at this location.  Addition of the light rail tracks and structures will be 
noticed by trail users and passing trains will be heard, especially by users of the C-470 multi-
modal trail. However, no exceedance of Federal Transit Administration (FTA) noise standards 
has been identified (see Section 3.9 for more details on the noise and vibration analysis). The 
visual effects of the light rail extension are described further in Section 3.6.  

The proposed Fly’n B Park, located south of Plaza Drive, would experience some proximity 
noise impacts due to the project.  However, no exceedance of FTA noise standards has been 
identified (see Section 3.9 for more details on the noise and vibration analysis).  

Some visual impacts may occur; however, the property is south of existing Plaza Drive. Both the 
Fly’n B Park and the planned open space in the vicinity of the proposed Intermediate Station 
have been planned with the future Intermediate station in mind and access between these areas 
and the station have been the subject of coordination between the Highlands Ranch Metro 
district and RTD.  
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Construction Impacts 
Temporary impacts would occur at both trail locations. Temporary effects would occur to the 
planned open space areas near the Intermediate Station, if the open space is implemented in 
advance of the project.  

Cumulative Impacts 
No cumulative impacts to parklands or recreational resources have been identified.  

3.7.3 Mitigation  

Table 3.7-1 summarizes impacts to parkland and recreational resources by the Build Alternative 
and presents recommended mitigation measures.   

TABLE 3.7-1: PARKLAND AND RECREATIONAL RESOURCES – SUMMARY OF IMPACTS AND MITIGATION 

Summary of Potential Impacts Proposed Mitigation 

Direct Impacts 

 Extension of the High Line Canal Trail underpass 
culvert at Plaza Drive by approximately 55 feet. 

 Improvements to the C-470 Trail between the 
Erickson Boulevard and the High Line Canal as 
deemed necessary to accommodate Denver Water 
maintenance vehicles. 

 Upgraded paving and signage to ensure safe use of 
the trail by pedestrians and Denver Water 
maintenance forces. 

Indirect Impacts 

 Minor proximity-related noise and visual impacts to C-
470 and High Line Canal Trails and proposed Fly’n B 
Park south of Plaza Drive  

 No mitigation needed. 

Construction Impacts 

 Temporary detours for C-470 and High Line Canal 
Trails, and temporary effects to the planned open 
space areas near the Intermediate Station if the open 
space is implemented in advance of the project. 

 Detours/signage to be coordinated with local 
jurisdictions and CDOT to assure maintenance of trail 
traffic, since both trails are used as bicycle commuter 
routes. 

 Protective fencing and revegetation of open space 
areas if needed. 

Cumulative Impacts 

 No impacts 

 No mitigation needed. 

 
3.8 Air Quality and Energy 

3.8.1 Affected Environment 

Air quality and energy are described below in Sections 3.8.1.1 and 3.8.1.2, respectively. 

3.8.1.1 Air Quality 

The concentration of a pollutant in the atmosphere depends on the amount of pollutant 
released, the nature of the source, and the ability of the atmosphere to transport and disperse 
the pollutant. The main determinants of transport and dispersion are wind, atmospheric stability 
or turbulence, topography, and the existence of inversion layers.  
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The study area for air quality includes two geographic areas: the area immediately surrounding 
the proposed improvements and the Denver metropolitan area. The Denver metropolitan area is 
located in the South Platte River drainage area, with mountains located to the west and 
relatively high terrain to the south and north. Under appropriate meteorological conditions, the 
local topography helps to trap pollutants and elevate ambient concentrations. The pollutants can 
be trapped under strong inversions that inhibit dispersion and cause poor air quality.  

Federal standards, known as the National Ambient Air Quality Standards (NAAQS) (USEPA, 
2008a), represent the maximum allowable atmospheric concentrations and were developed for 
six “criteria” pollutants: ozone (O3), nitrogen dioxide (NO2), carbon monoxide (CO), particulate 
matter less than 10 and 2.5 microns in aerodynamic diameter, (PM10 and PM2.5, respectively), 
and sulfur dioxide (SO2). Colorado adopted the NAAQS as the state ambient air quality 
standard, as summarized in Table 3.8-1. These represent safe levels that allow for avoidance of 
specific adverse health effects associated with each pollutant. 

TABLE 3.8-1: COLORADO AND NATIONAL AMBIENT AIR QUALITY STANDARDS 

Pollutant Averaging Time 

Colorado and National Ambient Air Quality Standards1

Primary2 Secondary2

Ozone (O3) 8-hour3 
1-hour4 

0.075 ppm 
0.12 ppm 

0.075 ppm 
0.12 ppm 

Carbon dioxide 
(CO) 

8-hour5 
1-hour5 

9 ppm 
35 ppm 

9 ppm 
35 ppm 

Nitrogen dioxide 
(NO2) 

Annual average 100 µg/m5 100 µg/m5 

Sulfur dioxide 
(SO2) 

Annual arithmetic mean 
24-hour5 
3-hour5 

0.03 ppm 
0.14 ppm 

-- 

-- 
-- 

0.5 ppm 

Particulate 
Matter (PM10) 

Annual arithmetic mean6 
24-hour7 

-- 
150 µg/m5 

-- 
150 µg/m5 

PM2.5 Annual arithmetic mean8 
24-hour9 

15 µg/m5 
35 µg/m5 

15 µg/m5 
35 µg/m5 

Sources: USEPA, 2008a and CDPHE, 2008a. 
1 Colorado adopted the National Ambient Air Quality Standards (NAAQS) as the state ambient air quality standards.   
2 ppm = parts per million; μg/m3 = micrograms per cubic meter; -- = not applicable  
3 To attain this standard, the 3-year average of the fourth-highest daily maximum 8-hour average ozone 
concentrations measured at each monitor over each year must not exceed 0.075 parts per million (ppm) (effective 
May 27, 2008).  
4 The standard is attained when the expected number of days per calendar year with maximum hourly average 
concentrations above 0.12 ppm is less than 1. The study area is still subject to the 1-hour standard because of the 
Early Action Compact (EAC) plan.  
5 Exceeded more than once per calendar year.  
6 Due to a lack of evidence linking health problems to long-term exposure to coarse particle pollution, the agency 
revoked the annual PM10 standard in 2006 (effective December 17, 2006).  
7  Not to be exceeded more than once per year on average over 3 years.  
8 To attain this standard, the 3-year average of the weighted annual mean respirable particulate matter less than 2.5-
micron size concentrations from single or multiple community-oriented monitors must not exceed 15 micrograms per 
cubic meter.  
9 To attain this standard, the 3-year average of the 98th percentile of 24-hour concentrations at each population-
oriented monitor within an area must not exceed 35 micrograms per cubic meter (effective December 17, 2006). 
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The Colorado Air Pollution Control Division (APCD) of the Colorado Department of Health and 
the Environment (CDPHE) operates a network of ambient air quality monitoring stations within 
the Denver metropolitan area. Monitoring stations near the Southwest Corridor within the 
counties of Arapahoe, Denver, Adams, and Douglas were selected to evaluate the existing air 
quality conditions in the study area. Table 3.8-2 on the next page lists the maximum CO, O3, 
PM10, and PM2.5 concentrations measured from 2005 to 2007 at the monitoring stations and 
displays the national and Colorado standards for comparison.  

The Clean Air Act Amendments 1990 (CAAA) defines nonattainment areas as geographic 
regions that have been designated as not in conformity with one or more of the NAAQS. 
Maintenance areas are defined as former non-attainment areas that subsequently demonstrated 
compliance with the standards.  

In 2002, Denver became the first metropolitan area that the USEPA redesignated as being in 
compliance for five of the six air pollutants regulated by the federal government, although the 
area’s ozone levels at the time were very close to the standard. Based on 2005, 2006, and 2007 
monitoring data, levels in the Denver area exceeded the 8-hour O3 standard. The Denver 
metropolitan area is currently considered to be in non-attainment for the 8-hour O3 standard.  
The Denver region is in attainment/maintenance for PM10, and CO.  

Conformity of 2035 Regional Transportation Plan and 2008-2013 TIP with SIP 

The CAAA requires that federally-funded transportation plans, programs and projects in non-
attainment and maintenance areas conform to the State Implementation Plan (SIP) for air 
quality (Colorado Air Quality Control Commission [CAQCC], 2008). An air quality conformity 
analysis of the 2035 Metro Vision Regional Transportation Plan (DRCOG, 2007b) and the 2008-
2013 Transportation Improvement Program (TIP) (DRCOG, 2008a) was prepared, consistent 
with the most recent set of amendments to streamline the EPA’s transportation conformity rule.  
The most recent update is for the 2009 Amendment Cycle 1 DRCOG Conformity Determination 
for the Amended Fiscally Constrained 2035 RTP and the Amended 2008-2013 TIP approved by 
DRCOG on August 19, 2009.  The Southwest Corridor Extension project continues to be 
included in the plan. 

Special Issues for Ozone 

Despite efforts in an Early Action Compact for Ozone (USEPA, 2002), the Denver and North 
Front Range areas failed to achieve the 8-hour O3 standard due to high readings in 2007. The 
area is now considered a non-attainment area for O3 and CDPHE developed the Denver Metro 
Area and North Front Range Ozone Action Plan in 2008 (CDPHE, 2008b). Implementation of 
this plan includes a proposed revision to the SIP. The plan was approved by the Regional Air 
Quality Council and the North Front Range Transportation and Air Quality Planning Council in 
December 2008. The Denver Metro Area and North Front Range Ozone Action Plan was 
submitted to the USEPA in June 2009. 
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TABLE 3.8-2: SUMMARY OF POLLUTANT LEVELS FOR MONITORING STATIONS IN THE DENVER REGION 

Monitoring Station Averaging Time 
NAAQS 

Standard 2005 2006 2007 

CO (ppm) 

Denver-1300 Blake Street 1-hour (2nd Max) 
8-hour (2nd Max) 

35 
9 

4.2 
2.3 

5.7 
2.6 

4.1 
2.4 

Denver-14th and Albion 1-hour (2nd Max) 
8-hour (2nd Max) 

35 
9 

3.6 
2.4 

3.9 
2.5 

NM 

Denver-2105 Broadway 1-hour (2nd Max) 
8-hour (2nd Max) 

35 
9 

4.3 
2.5 

4.6 
3.1 

5.9 
2.8 

Welby-3174 E. 78th Avenue 
 
 

1-hour (2nd Max) 
8-hour (2nd Max) 

35 
9 

3.3 
2.2 

3.8 
2.5 

3.0 
2.1 

PM<10 (µg/m3)1 

Denver- 678 S. Jason Street 24-hour (2nd Max) 
Annual Arith Mean 

150 
50 

60 
30 

71 
28 

96 
30 

Denver-2105 Broadway 24-hour (2nd Max) 
Annual Arith Mean 

150 
50 

68 
25 

61 
29 

67 
22 

Welby-3174 East 78th Avenue 24-hour (2nd Max) 
Annual Arith Mean 

150 
50 

66 
32 

82 
27 

73 
30 

PM<2.5 (µg/m3)1 

Chatfield- 11500 N. Roxborough 
Park Road 

24-hour (98th percentile) 
Annual Arith Mean 

35 
15 

12.5 
5.57 

16.4 
6.15 

23.7 
6.80 

Denver-2105 Broadway 24-hour (98th percentile) 
Annual Arith Mean 

35 
15 

29.4 
9.82 

24.3 
8.90 

37.2 
10.73 

O3 (ppm) 

Highland Res - 8100 S. University 
Boulevard 

1-hour (Max) 
8-hour (4th Max) 

0.12 
0.075 

0.099 
0.080 

0.097 
0.081 

0.090 
0.075 

Welch- 12400 W. Hwy. 285 1-hour (Max) 
8-hour (4th Max) 

0.12 
0.075 

0.081 
0.064 

0.112 
0.081 

0.098 
0.080 

Chatfield- 11500 N. Roxborough 
Park Road 

1-hour (Max) 
8-hour (4th Max) 

0.12 
0.075 

0.108 
0.084 

0.103 
0.086 

0.105 
0.082 

Denver-2325 Irving Street 1-hour (Max) 
8-hour (4th Max) 

0.12 
0.075 

0.095 
0.074 

0.108 
0.072 

0.097 
0.076 

Denver-2105 Broadway 1-hour (Max) 
8-hour (4th Max) 

0.12 
0.075 

0.072 
0.051 

0.085 
0.062 

0.084 
0.057 

Source: USEPA, 2008b. 

Notes: 
1
If a monitoring station has more than one monitor for a pollutant, the highest reading among the monitors was used. μg/m

3
 = 

micrograms per cubic meter. Max. = maximum; NM= Not Monitored. Numbers in BOLD exceed NAAQS Standard. 
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Mobile Source Air Toxics  

In addition to the criteria air pollutants for which there are NAAQS, the USEPA also regulates air 
toxics. Most air toxics originate from human-made sources, including on-road mobile sources, 
non-road mobile sources (such as trains), area sources (such as dry cleaners), and stationary 
sources (such as factories or refineries). 

Mobile source air toxics (MSATs) are a subset of the 188 air toxics defined by the CAAA. 
MSATs are compounds emitted from highway vehicles and non-road equipment. Some toxic 
compounds are present in fuel and are emitted to the air when the fuel evaporates or passes 
through the engine unburned. Other toxics are emitted from the incomplete combustion of fuels 
or as secondary combustion products. Metal air toxics also result from engine wear or from 
impurities in oil or gasoline. 

Evaluating the environmental and health impacts from MSATs on a proposed transit project 
would involve several key elements, including emissions modeling, dispersion modeling to 
estimate ambient concentrations resulting from the estimated emissions, exposure modeling to 
estimate human exposure to the estimated concentrations, and then final determination of 
health impacts based on the estimated exposure. Each step is encumbered by technical 
shortcomings or uncertain science that prevents a more complete determination of the MSAT 
health impacts of this project. In conclusion, available technical tools do not enable the 
prediction of project-specific health impacts of the emission changes associated with the 
proposed project. 

Climate Change and Greenhouse Gases 

Gases in the atmosphere can contribute to the greenhouse effect both directly and indirectly. 
Direct effects occur when the gas itself absorbs radiation. Indirect effects occur when gas 
influences the lifetime or formation of other gases that affect the radiative balance of the earth. 

There are both naturally-occurring and man-made (anthropogenic) greenhouse gas (GHG) 
emissions. Major anthropogenic GHG pollutants include O3, carbon dioxide (CO2), methane 
(CH4), and nitrous oxide (N2O). Other anthropogenic pollutants in the atmosphere (CO, NO2, 
volatile organic compounds, and aerosols) may also influence radiation exchanges in the 
atmosphere and participate in formation of the GHG. 

CO2 emissions constitute around 80 percent of all GHG. In 2005, CO2 emissions represented 
83.9 percent of the total GHG emissions (RTD, 2008b). The main source of man-made CO2 
emissions is fossil fuel combustion. Fossil fuel combustion accounts for approximately 70 to 90 
percent of all manmade CO2 emissions. Fossil fuel combustion is used mostly in energy 
production, transportation, heating, and industry. Transportation is one of the major contributors 
to CO2 emission production. Regional emission burdens estimated with and without a proposed 
project alternative are used to estimate potential effects on area-wide levels of O3, CO, and 
PM10, as well as GHG emissions and regional energy consumption. 

3.8.1.2 Energy 

NEPA requires discussion of energy impacts, requirements, and conservation potential of 
various alternatives and mitigation measures in environmental documents (40 CFR 1502.16[e]). 
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USDOT requires discussion of whether the proposed action would have any effect on either the 
production or consumption of energy or other natural resources and to discuss such effects if 
they are significant (USDOT, 1974).  

The most common energy sources for transportation include petroleum fuels for automobiles, 
trucks, buses, trains, and electricity for electrified transit. Currently, approximately 90 percent of 
RTD buses operate on diesel fuel and 10 percent on compressed natural gas. RTD also 
operates light rail vehicles using electric power purchased from Xcel Energy. 

Xcel Energy currently operates 11 power plants in Colorado, which are supplemented by one 
wind farm and six hydroelectric facilities (Xcel, 2009). Throughout its eight-state operating 
region, Xcel produces approximately 75 percent of its own power and purchases the other 25 
percent through long- and short-term contracts with other energy companies. In 2004, Colorado 
voters passed Amendment 37, which required Xcel to obtain 3 percent of its electricity from 
renewable energy resources by 2007 and 10 percent by 2015. Xcel met the 10-percent goal in 
2007. Based on the success to date and passage of House Bill 1281, concerning increased 
renewable energy standards, Xcel has established a new initiative of 24 percent by 2020 (Xcel, 
2008).  

In 2003, Xcel implemented a voluntary emission reduction program. The initiative has reduced 
SO4 emissions by 70 percent and N2O by 40 percent from their Denver metro area power 
plants.  

3.8.2 Environmental Consequences 

3.8.2.1 Air Quality  

No Action Alternative 

The No Action Alternative would not result in any direct, indirect, construction-related, or 
cumulative impacts to air quality. Since there are no stations or facilities, neither a CO nor PM10 
hot spot analysis was conducted for the No Action Alternative5. 

Regional criteria pollutant emissions were evaluated for 2035 for the No Action Alternative (see 
Table 3.8-3 on the next page). Annual emissions for CO, NOX, VOC, PM10, and PM2.5 for the No 
Action Alternative are slightly greater than the emission levels of the Build Alternative. 

                                                 
5 A CO hot spot analysis was conducted for the 2035 No Action Alternative as a comparison for the 2035 
Build Alternative.  A CO or PM10 hot spot analysis was not conducted for the 2005 baseline year No 
Action Alternative. 
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TABLE 3.8-3:  ANNUAL REGIONAL CRITERIA POLLUTANT EMISSIONS, NO ACTION VERSUS BUILD 
ALTERNATIVE 

Criteria Pollutant 

No Action Alternative 
2035 

(tons/year) 

Build Alternative 

2035 

(tons/year) 

Change between No 
Action and Build 

Alternatives 

(tons/year) 

CO 486,463.69 486,329.47 -134.21 

NOx 11,381.11 11,378.04 -3.07 

VOC 18,074.55 18,069.64 -4.92 

PM-10 1,063.86 1,063.58 -0.29 

Source:  Southwest Corridor Extension Project Team, 2009.  

Build Alternative 

The direct, indirect, construction-related, and cumulative impacts of the Build Alternative are 
described below.  

Direct Impacts 
The Build Alternative is listed in the most recently approved TIP and is consistent with the 
conforming RTP.  The Southwest Corridor Extension project is a part of the SIP for Air Quality 
and satisfies the regional transportation conformity requirements.  In addition, it is anticipated 
that the Build Alternative would result in a net decrease in vehicle miles travelled (VMT) within 
the project area.  

Criteria Pollutants Analysis.  The Build Alternative would improve air quality as a result of 
slightly decreasing the regional vehicle emissions in 2035 compared to the No Action Alternative 
(Table 3.8-3). The emission reductions under the Build Alternative are due to the reduction in 
vehicle miles travelled that occur when the traveling public uses transit instead of their cars. The 
Build Alternative would decrease region-wide vehicle emissions and improve air quality 
compared to the No Action Alternative. 

Intersection Carbon Monoxide Hot Spot Analysis.  Intersection operations are rated by Level 
of Service (LOS) that ranges from A to F, characterizing the operational conditions of the traffic 
flow.  LOS A represents the best operating condition, where vehicles experience little to no 
delay. LOS F is a “failing grade”, with high congestion and delays.  The three “worst” 
intersections (LOS D or worse) were selected along the Southwest Corridor.  These are US-
85/Mineral Avenue, US-85/County Line Road, and US-85/C-470 Westbound.  These 
intersections had LOS of D or worse during the A.M and P.M. peak hours. Based on the 
CAL3QHC model, none of the intersections are expected to exceed the 1-hour or 8-hour CO 
standards.  The 1-hour and 8-hour CO Build Alternative results are presented in Table 3.8-4 on 
the next page.   
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TABLE 3.8-4:  MAXIMUM CARBON MONOXIDE CONCENTRATIONS AT HOT SPOT INTERSECTIONS, 2035 

Scenario Alternative NAAQS 

Concentration (ppm) 

US-85 and Mineral 
Avenue 

US-85 and County Line 
Road 

US-85 and C-470 
Westbound 

A.M. P.M. A.M. P.M. A.M. P.M. 

1-hour CO 
Scenario1 

No-Action 
Alternative 

35 7.2 7.1 6.0 6.0 7.2 6.5 

Build 
Alternative 

35 7.1 7.1 6.2 6.0 7.4 6.9 

8-hour CO 
Scenario2 

No-Action 
Alternative 

9 4.39 4.34 3.66 3.66 4.39 3.97 

Build 
Alternative 

9 4.34 4.34 3.79 3.66 4.52 4.21 

Source: Southwest Corridor Extension Project Team, 2009 
1 Includes background concentration of 3.6 ppm from the West 57th and Garrison Street monitoring station, 2004 to 2006 data 
(provided by APCD). 
2 Includes background concentration of 2.2 ppm from the West 57th and Garrison Street monitoring station, 2004 to 2006 data 
(provided by APCD). 

APCD = Air Pollution Control Division 
A.M. = Morning peak hour (7:30-8:30 A.M.) 
CO = Carbon Monoxide 
NAAQS = National Ambient Air Quality Standard 
P.M. = Evening peak hour (4:30-5:30 P.M.) 
ppm = Parts per million 
US-85 = United States Highway 85 
C-470 = Colorado State Highway 470 

 

Parking Facility Carbon Monoxide Analysis. The summary of the total CO emissions at the 
worst-case station area for the year 2035 is presented in Table 3.8-5.  The majority of the CO 
emissions would be from vehicles traveling to and from the parking facility of the largest station.   

TABLE 3.8-5:  AUTOMOBILE AND BUSES CARBON MONOXIDE EMISSIONS AT THE LARGEST STATION 

Year Station 

Concentration (Pounds per Hour [lb/hour]) 

Automobile 
Travel 

Bus Travel Bus Idling Total 

lb/hour lb/hour lb/hour lb/hour

2035 Lucent 4.2 0.0134 0.0037 8.37

Source: Southwest Corridor Extension Project Team, 2009 

The CO analysis was performed using USEPA’s SCREEN3 air dispersion model.  The APCD 
provided the necessary emission factors.  The maximum CO concentrations due to vehicle 
traffic were combined with the CO background concentration and compared with the NAAQS.  
As shown in Table 3.8-6, the maximum 1-hour CO concentrations in the vicinity of the station 
would be well below the NAAQS of 35 ppm.  The maximum 8-hour modeled concentrations are 
also predicted to be below the NAAQS of 9 ppm.   
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TABLE 3.8-6:  MAXIMUM PREDICTED CARBON MONOXIDE CONCENTRATIONS 

Station Averaging Time 

Concentration (ppm)

Maximum 
Concentration 

Increase 

Maximum 
Background 

Concentration 

Total CO 
Concentration 

NAAQS 

ppm1 ppm1 ppm1 ppm1

Lucent - 2035 
1-hr 0.488 3.6 4.088 35

8-hr 0.145 2.2 2.345 9

Source: Southwest Corridor Extension Project Team, 2009 
1 Includes background concentrations of 3.6 ppm and 2.2 ppm, respectively, from the West 57th and Garrison Street monitoring 
station, 2004 to 2006 data.  

Lucent Station is the largest station for the Southwest Corridor project; therefore, the CO 
analysis results presented here represent the worst-case CO impacts.  Therefore, the CO 
concentration increases as all other stations associated with this project are not expected to 
cause any violation of the 1-hour or 8-hour CO NAAQS.   

Greenhouse Gas Emissions. The anticipated traffic reduction due to FasTracks ridership 
system-wide would slightly lower future automobile carbon dioxide emissions (RTD, 2007); 
thereby reducing impacts of global warming.  Table 3.8-7 documents that the Build Alternative 
would reduce CO2 emissions compared with the No Action Alternative. 

TABLE 3.8-7:  GREENHOUSE GAS EMISSIONS 

Alternative No Action Alternative Build Alternative 

Carbon dioxide produced (millions of 
tons) 

19,782,306 19,777,387 

Difference from No Action Alternative 
(millions) 

NA -4,919 

Percent Difference NA -0.02 

Source: Southwest Corridor Extension Project Team, 2009 

 

Indirect Impacts 
There would be negligible GHG emissions from the Build Alternative.  Otherwise, no indirect 
impacts are anticipated. 

Construction Impacts 
The fugitive dust emissions, estimated PM10, associated with construction of the proposed 
project would be 90 pounds per day, based on the assumption that the maximum distributed 
area would be 20 percent of the total construction area of 46 acres. The construction emissions 
would be temporary and are not anticipated to cause any air quality violations.   

Cumulative Impacts 
Cumulative impacts to air quality are described below in terms of regional air quality trend, 
emissions from FasTracks vehicles, and automobile emissions.  



   
 

 
 

Environmental Evaluation  March 26, 2010 
  3-68 

 Denver Region Air Quality Trends: Air quality trends from the 1960s when ambient air 
monitoring began in the Denver metro area, to today, show that most pollution emissions 
controls and programs instituted as a result of the CAAA and its amendments have been 
successful in reducing criteria pollutant levels. Ozone levels in the Denver area remain a 
concern and will require rigorous adherence to reduction programs and precursor 
emissions controls to prevent future air quality deterioration (RTD, 2007). 

Future mobile source pollutant emissions of CO, NOX, PM2.5 and 10, SO2, Pb, and MSATs 
are expected to continue to decline as a result of new low sulfur fuel requirements, 
stricter retrofit and engine exhaust emission controls, and engine efficiency 
improvements (RTD, 2007). 

Results for FasTracks corridors air quality studies to date indicate that the incremental 
effect of FasTracks transit facilities and service would not result in any additional air 
quality impacts. FasTracks facilities will act to reduce the growth of single occupancy 
vehicle use by 158.38 million vehicle miles traveled (VMT) per year, while generating 
lower overall pollutant emissions levels. However, new transit vehicle emissions partially 
offset some of these emissions reductions. Diesel bus VMT will increase 21.73 percent 
or 9.18 million vehicle miles traveled per year and rail options (including diesel 
commuter, light- and heavy-duty rail) will increase 5.8 million vehicle miles per year. 
These changes in auto and bus are anticipated to reduce CO emissions by 
approximately five tons/day. Other pollutants (particulates, volatile organic compounds 
and NOX) would have no measurable change (RTD, 2007). 

 FasTracks Vehicle Emissions: When the emissions from generating electricity are 
considered across the U.S., light rail and electric multiple units (EMUs) (self-propelled 
passenger railcars that require electrification) will generate emissions by drawing their 
electricity from the electrical grid, which may be powered by a mix of technologies 
including, but not limited to, coal, natural gas, hydro or nuclear. The electricity required 
for a 20-mile light rail transit system is roughly 0.04 percent of Public Service Company’s 
peak hourly generating capacity. This translates to insignificant emissions from the slight 
increase in electrical demand (RTD, 2007). 

 Automobile Emissions: In the FasTracks corridors, auto speeds will increase up to 3 
miles per hour compared to not having FasTracks in service because, daily VMT will be 
reduced. Overall, the 0.5 percent reduction in VMT created by FasTracks system is 
anticipated to have a modest positive contribution to the overall transit system (including 
RTD bus service and proposed bus rapid transit service). The result is a beneficial 
impact within the Denver metro area impact on regional air quality by reducing the total 
number of 2030 weekday personal vehicle trips and weekday VMT to 474,000 fewer 
miles compared to not constructing new transit rail lines (RTD, 2007). 

3.8.2.2 Energy 
An alternative is considered to have negative environmental consequences to energy 
consumption if it created a significant increase in project area energy usage. Conversely, it is 
considered to have positive environmental consequences if it decreases energy consumption.  
Operational energy consumption was estimated by calculating energy consumed by transit and 
non-transit VMT, which were calculated using the DRCOG traffic model. Vehicle mix and energy 
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intensity rates (per vehicle mile) were derived from the Transportation Energy Data Book. 
Where this information was unavailable for trucks, energy consumption was calculated by 
estimating fuel consumption per mile and applying British Thermal Unit (BTU) conversions 
supplied by the U.S. Energy Information Administration. 

No Action Alternative 
In 2035, the No Action Alternative would consume slightly less energy than the Build Alternative 
(Table 3.8-8).  Although passenger and bus/diesel vehicles consume slightly more energy for 
the No Action Alternative, the light rail electric system associated with Build Alternative 
consumes slightly more energy than the No Action resulting in statistically negligible increase in 
energy usage (0.005 percent).   

 
TABLE 3.8-8:  ENERGY CONSUMED FOR THE NO ACTION AND BUILD ALTERNATIVES, 2035 

Measure 

Energy Usage (million BTU) 

No Action 
Alternative 

No Build 
Alternative 

Change between 
No Action and 

Build 

Passenger Vehicle (LDV/LDT) 232,939,382 232,875,085 -64,296 

Heavy-Duty Vehicle 16,644,824 16,644,824 0 

Bus/Diesel 2,038,179 2,034,471 -3,707 

Bus/CNG 14,079 14,079 0 

Bus/LPG 0 0 0 

Bus/M85 or E85 0 0 0 

Bus Electric 0 0 0 

Light or Heavy Rail/Electric 535,854 616,470 80,615 

Commuter Rail/ Diesel 84,360 84,360 0 

Commuter Rail/Electric 265,335 265,335 0 

Total 252,522,014 252,534,626 12,611 

Source:  Southwest Corridor Extension Project Team, 2009.  

Notes: Data generated based on the 2035 Metro Vision Plan Regional Transportation Model for the 2035 Regional VMT.   

 

Build Alternative 
The direct, indirect, construction-related, and cumulative impacts of the Build Alternative are 
described below. 

Direct Impacts 
As discussed above and shown in Table 3.8-8, the Build Alternative is expected to result in 
slightly more regional energy consumption than the No Action Alternative. The energy usage of 
the light rail extension is almost offset by the reduction in energy by passenger vehicles and 
buses.  The overall difference between the No Action and Build Alternatives is negligible (0.005 
percent). 

Indirect Impacts 
No indirect impacts are expected to result from the Build Alternative. 
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Construction Impacts 
Energy, primarily fossil fuels, would be required for construction of the Build Alternative. Energy 
would be expended through earthwork and construction machinery as well as the physical 
construction of rail lines (such as grading track embankments, building retaining walls, and 
erecting bridges). It is estimated that construction activities would result in the use of 172,867 
million BTU, as shown in Table 3.8-9, including the realignment of the UPRR tracks.  
Nevertheless, no extraordinary energy demands are anticipated. Increases in fuel and electricity 
consumption for construction would not have a substantial impact on energy consumption. 

TABLE 3.8-9: ENERGY CONSUMED DURING CONSTRUCTION OF THE BUILD ALTERNATIVE 

Construction Component Track Miles (single track) BTU per track mile Total BTU (millions)1

At-Grade Track 3.65 12,290 44,859 

On Retained-Fill 1.02 33,875 34,553 

On Aerial Structure 0.75 55,460 41,595 

Systems NA NA 51,860 

Total 172,867

Source: Southwest Corridor Extension Project Team, 2009 

Notes: 1 The energy estimate assumes that 70 percent of the project energy (in BTU) would be for guideway construction, with the 
remaining 30 percent for systems. 

Cumulative Impacts 
Although the FasTracks program will not result in a large reduction in energy consumed or VMT, 
future efforts should attempt to encourage fewer passenger vehicles on the road and fewer 
vehicle miles traveled. 

The implementation of either the No Action or Build alternatives would result in comparable, 
regional energy consumption. Future transit oriented development near the proposed transit 
stations could result in smaller than average home sizes and more efficient use of public 
infrastructure, both of which would reverse the past trends of energy consumption increasing 
faster than population. It is anticipated that implementation of the entire FasTracks Plan would 
result in an overall energy reduction (RTD, 2007). 

3.8.3 Mitigation 

Table 3.8-10 summarizes impacts to air quality and energy by the Build Alternative and presents 
recommended mitigation measures. 
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TABLE 3.8-10: AIR QUALITY AND ENERGY – SUMMARY OF IMPACTS AND MITIGATION 

Summary of Potential Impacts Proposed Mitigation 

Air Quality 

Direct Impacts 
 No carbon monoxide hot spot violations. 
 Less energy consumption. 

 No mitigation required; however, general air quality 
mitigation strategies for FasTracks program will be 
implemented. 

Indirect Impacts 
 No impacts, benefits to area 

 No mitigation needed. 

Construction Impacts 
 Fugitive road dust and engine exhaust emissions. 
 Energy consumption by construction equipment and 

vehicles. 

 Prepare a Dust Control Plan.  
 Obtain Air Pollution Emission Notice (APEN) permit for 

construction activities. 
 Wet exposed soils and soil piles for dust suppression. 
 Cover trucks hauling soil and other fine materials. 
 Stabilize and cover stockpile areas. 
 Cover or wet temporary excavated materials. 
 Re-vegetate exposed areas. 
 Minimize off-site tracking of mud and debris by 

washing construction equipment and temporary 
stabilization. 

 Limit vehicle speed of construction-related equipment 
when off road. 

 Prohibit unnecessary idling of construction equipment 
 Use low-sulfur fuel. 
 Locate diesel engines and motors as far away as 

possible from residential areas. 
 Locate staging areas as far away as possible from 

residential areas. 
 Require heavy construction equipment to use the 

cleanest available engines or to be retrofitted with 
diesel particulate control technology. 

 Use alternatives for diesel engines and/or diesel fuels 
(such as: biodiesel, liquefied natural gas, compressed 
natural gas, fuel cells, or electric engines). 

 Install engine pre-heater devices to eliminate 
unnecessary idling during winter-time construction. 

 Prohibit tampering with equipment to increase 
horsepower or to defeat emission-control devices 
effectiveness. 

 Require construction vehicle engines to be properly 
tuned and maintained. 

 Use construction vehicles and equipment with the 
minimum practical engine size for the intended job. 

 Use a wheel wash station and/or large-diameter 
cobble apron at engress/ingress areas to minimize dirt 
being tracked onto public streets. 

 Use vacuum powered street sweepers to control dirt 
tracked onto streets. 

Cumulative Impacts 
 Contribution to improvements in regional air quality.  

 
 No mitigation needed. 
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TABLE 3.8-10: AIR QUALITY AND ENERGY – SUMMARY OF IMPACTS AND MITIGATION 

Summary of Potential Impacts Proposed Mitigation 

Energy 

Direct Impacts 
 The FasTracks program will result in a 0.005 percent 

increase in energy consumed. 

 No impacts were identified in the energy analysis that 
would require mitigation; however, RTD has 
supplemental policies regarding implementation of 
capital improvement projects that reduce energy 
consumption and overall VMT. These include:  
-Creating multiple access points for parking lots, 
where possible. 

-Carefully designing kiss-n-Ride drop offs to 
maximize efficiency and minimize number of 
vehicles idling. 

-Positioning stations to be more easily accessible by 
pedestrians and bicyclists. 

-park-n-Ride improvements. 

Indirect Impacts 
 No impacts 

 No mitigation needed. 

Construction Impacts 
 Energy usage of 172,867 British Thermal Units 

(BTUs) for construction-related activities.  

 No mitigation needed.  
 

Cumulative Impacts 
 Benefits to region from increased transit usage and 

future transit oriented development. 

 Although the FasTracks program will not result in a 
large reduction in energy consumed or VMT, future 
efforts should attempt to encourage fewer passenger 
vehicles on the road and fewer vehicle miles traveled.

3.9 Noise and Vibration 
This section includes an introduction to basic noise and vibration concepts, including noise and 
vibration characteristics, the prediction methodologies and modeling assumptions used for the 
project, the ambient noise monitoring program, and the evaluation of potential impacts along the 
Southwest Corridor Light Rail Extension project.  

3.9.1 Affected Environment 

Noise and vibration are typical concerns of the public in implementing transit projects and are 
described below in Section 3.9.1.1 and 3.9.1.2, respectively. 

3.9.1.1 Noise  

Noise characteristics, existing conditions, noise impact criteria, and potential impacts are 
described below. 

Noise Characteristics 

Noise levels are measured in units called decibels (dB). Since the human ear does not respond 
equally to all frequencies, measured sound levels are adjusted or weighted to correspond to the 
frequency response of human hearing and the human perception of loudness. The weighted 
sound level is expressed in single number units called A-weighted decibels (dBA) and is 
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measured with a calibrated noise meter. Figure 3.9-1 identifies typical sound levels (dBA) from 
common noise sources. 

Traffic and other noises found in communities tend to fluctuate moment to moment, depending 
on whether a noisy truck passes by, an airplane flies over, a train horn sounds, or children 
scream as they play in a nearby schoolyard. In order to measure this noise accurately, the 
common practice is to calculate an average noise produced by different activities over a period 
of time to obtain a single number. This single number is called the equivalent continuous noise 
level, or Leq. Another noise measure, the day-night noise level (Ldn), takes into account the 
increased sensitivity of people to noise during sleeping hours. The Ldn is a 24-hour Leq, but with 
a 10-dB penalty assessed to noise events occurring at night (10:00 p.m. to 7:00 a.m.). 

Both Leq and Ldn are used by the FTA in evaluating transit noise impacts. For transit operations, 
Leq and Ldn are appropriate because these levels are sensitive to the frequency and duration of 
noise events.  

Noise Setting 

The distances of buildings from the Southwest Corridor Extension alignment varies. In some 
cases, commercial buildings were found to be less than 50 feet from the alignment. However, 
there are no residential properties within 100 feet of the alignment. 

Sensitive receptors are identified according to land use types and are often grouped together. 
Representative noise measurements were taken at selected sensitive receptors along the 
proposed light rail alignment between December 7 and December 10, 2008 and April 8 and 
April 10, 2009. The location of the existing noise measurement sites are shown on Figure 3.9-2. 
The results are shown in Table 3.9-1. Noise measurement sites were selected by proximity to 
the alignment and by land use and were used as representative measures to determine existing 
background levels throughout in the vicinity of the Southwest Corridor Light Rail Extension 
project, as well as noise levels generated by the existing freight trains as they pass by sensitive 
receptors.  

TABLE 3.9-1: REPRESENTATIVE SENSITIVE RECEPTORS AND EXISTING NOISE MEASUREMENTS 

Site No. Location Land Use Address Date 
Short-Term 

Leq, dBA Ldn, dBA 

LT 1 East Multi-Family 
Residential 

2962 W Long Avenue Unit D, 
Littleton 

12-10-08 66 68 

LT1A West Mobile Home 103 Wolhurst Drive, Littleton 04-08-09 64 64 

LT2 South Proposed Fly’n 
B Park and 
Abandoned 
House 

Proposed Fly’n B Park and Plews 
Farm House, Erickson Retirement 
Communities, Littleton 

04-08-09 69 68 

Source: Southwest Corridor Extension Project Team, 2009. 

Notes: 1Receptor locations in relation to alignment for the Southwest Corridor Light Rail Extension project. 
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Long term (24-hour) measurements were taken to determine existing background noise levels. 
The long-term systems were left overnight to record 24-hour day-night levels (Ldn). The FTA 
noise analysis methodology allows transit projects to adjust the overall noise environment in a 
community based on the existing noise levels. Based on existing noise levels, noise exposure 
increase due to the light rail of 1 dBA would cause a moderate impact and a noise exposure 
increase of 3 dBA would cause a severe impact. Figure 3.9-3 illustrates how the FTA criteria 
change based on the existing noise environment. 

Noise Impact Criteria 

FTA guidelines are based on relative impact criteria, whereby project noise impacts are 
assessed by comparing the increase in future combined total (rail plus roadway where 
applicable) hourly Leq or Ldn noise levels to the existing ambient hourly Leq or Ldn noise levels. 
The amount by which the rail transit project is allowed to change the overall noise environment 
is reduced with increasing levels of existing noise. The FTA criteria used to assess the noise 
and vibration impacts from rail transit projects are based on land use categories. Table 3.9-2 
shows the noise metrics selected by FTA for particular land use categories. 

TABLE 3.9-2: LAND USE CATEGORIES AND METRICS FOR TRANSIT NOISE IMPACT CRITERIA 

Land Use 
Category 

Noise Metric, 
dBA Description of Land Use Category 

1 Outdoor  
Leq (h)1 

Tracts of land where quiet is an essential element in their intended purpose. This 
category includes lands set aside for serenity and quiet, and such land uses as 
outdoor amphitheaters and concert pavilions, as well as National Historic Landmarks 
with significant outdoor use. 

2 Outdoor  
Ldn 

Residences and buildings where people normally sleep. This category includes 
homes, hospitals, and hotels where a nighttime sensitivity to noise is assumed to be 
of utmost importance. 

3 Outdoor  
Leq (h)1 

Institutional land uses with primarily daytime and evening use. This category includes 
schools, libraries, and churches where it is important to avoid interference with such 
activities as speech, meditation, and concentration on reading material. Buildings with 
interior spaces where quiet is important, such as medical offices, conference rooms, 
recording studios, and concert halls fall into this category. Places for meditation or 
study associated with cemeteries, monuments, and museums, and certain historical 
sites, parks, and recreational facilities are also included. 

Source: FTA, 2006.  

Notes: 1 Leq for the noisiest hour of transit-related activity during hours of noise sensitivity 

Ldn is used to characterize noise exposure for residential areas (Category 2). Maximum one-
hour Leq (during the period that the facility is in use) is used for other noise-sensitive land uses 
where night-time noise levels are not as important, such as schools or office buildings 
(Categories 1 and 3). Two levels of impacts are included in the FTA criteria: 

 Severe Impact: Severe noise impacts are considered significant. Where practical, 
mitigation will be specified for severe impact areas. 

 



Figure 3.9-3
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 Moderate Impact: In this range, other project-specific factors must be considered to 
determine the magnitude of the impact and the need for mitigation. These other factors 
can include the predicted increase over existing noise levels, the types and number of 
noise-sensitive land uses affected, existing outdoor-indoor sound insulation, and the cost 
effectiveness of mitigating noise to more acceptable levels.  

The noise impact criteria are defined by two curves that allow increasing project noise levels up 
to a point, beyond which impacts are determined based on project noise alone. Figure 3.9-4 
illustrates the impact criteria. As the existing noise exposure increases, the allowable increase 
in the overall noise exposure caused by the transit project decreases. It is important to 
emphasize that the increase in the cumulative noise, when project noise is added to existing 
noise is the basis for the criteria.  

Construction Noise Criteria 

The City of Littleton has a noise ordinance specifically for construction activity based on the 
City’s stationary noise with no restrictions for work conducted on weekends or holidays, but no 
construction activities are permitted between the hours of 9 p.m. and 7 a.m. (City of Littleton, 
1999). Construction activities planned after 9 p.m. require a variance from the City. Table 3.9-3 
summarizes the City of Littleton’s allowable construction noise levels. These limits are for (L90) 
hourly average noise levels at the property line of the nearest location to the construction site. 
Typically, L90 noise levels are 10 to 15 dBA less than Leq. 

TABLE 3.9-3: CITY OF LITTLETON ALLOWABLE CONSTRUCTION NOISE LEVELS 

Use District 
Daytime (7 AM to 7 PM) 

L90, dBA 
Nighttime1 (7 PM to 7 AM) 

L90, dBA 

Residential 75 75 

Business 75 75 

Industrial 75 75 

Source: City of Littleton, 1999. 
1Construction activities are not permitted between 9 PM and 7 AM within residential and business district. 

3.9.1.2 Vibration 

Vibration characteristics, the existing conditions, impact criteria, and potential impacts are 
described below. 

Vibration Characteristics 

Typically, highway traffic does not generate ground-borne vibration levels that raise 
environmental concerns. With train systems, especially freight rail and much less so, light rail, 
ground-borne vibration is created by the interaction of the wheels rolling on the steel rails. 
Although vibration is sometimes noticeable outdoors, it is almost exclusively an indoor problem. 
Although it is conceivable for ground-borne vibration from transit trains to cause building 
damage, the vibration from trains is almost never of sufficient amplitude to cause even minor 
cosmetic damage to buildings. The primary concern is that the vibration from ground-borne 
noise can be intrusive and annoying to building occupants. The vibration analysis for the current 
study used velocity to describe ground-borne vibration.  



Figure 3.9-4
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Velocity, a measure of the energy carried by vibration, is the preferred unit for assessing 
potential damage to buildings. Because of the general preference to use velocity as a measure 
of annoyance and building damage, vibration criteria and measured vibration data are 
presented in terms of vibration velocity levels. In order to compress the range of values required 
to describe vibration, vibration velocity levels are typically reported in decibels (VdB). VdB is the 
average vibration fluctuation over an hour. FTA uses “VdB abbreviation for vibration decibels to 
reduce the potential for confusion with sound decibels. Vibration amplitudes are usually 
expressed as either peak particle velocity (PPV) or the root mean square (RMS) velocity. PPV is 
used to evaluate the potential for building damage, although it is not suitable for evaluating the 
human response to vibration. Train vibration velocity level is virtually always characterized in 
terms of RMS amplitude. RMS is a widely used method of characterizing vibration representing 
the average energy over a short time interval. Typically, a one-second interval is used to 
evaluate human response to vibration. RMS vibration velocity is considered the best available 
measure of potential human annoyance from ground-borne vibration.  

For sources such as truck or motor vehicle, PPV levels are typically 6 to 14 dB higher than RMS 
levels. The threshold of perception for human beings is approximately 65 VdB; however, human 
response to vibration is not usually significant unless the vibration exceeds 70 VdB. Vibration 
tolerance limits for sensitive instruments such as MRI or electron microscopes can be much 
lower than the human vibration perception limit. 

Similar to the noise descriptors, the average vibration and the maximum vibration level 
observed during a single vibration measurement interval Are described by Leq and Lmax, 
respectively. 

Vibration Impact Criteria 

This section presents the guidelines, criteria, and regulations used to assess potential vibration 
impacts associated with project operations. The criteria in Transit Noise and Vibration Impact 
Assessment (FTA, 2006) were used to evaluate vibration impacts from the Southwest Corridor 
Light Rail Extension project. The evaluation of vibration impacts can be divided into two 
categories: human annoyance, and building damage.  

 Human Annoyance Criteria: Community response to vibration is related to the number 
of pass-bys per day. It is intuitive that when fewer events occur each day, higher 
vibration levels have to occur to evoke the same community response. This is accounted 
for in the criteria by distinguishing between projects with varying numbers of events, 
where Frequent Events are defined as more than 70 events per day, Occasional Events 
range between 30 and 70 events per day, and Infrequent Events are fewer than 30 
events per day. Based on the estimated number of Denver RTD Southwest Corridor 
train pass-bys at greater than 70 events per day, criteria for Frequent Events apply. All 
sensitive receptors within the study area fall under Land Use Category 2 or 3. The 
ground-borne vibration level for this event frequency is a maximum of 72 VdB (lowest 
VdB for these land use categories). 
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Table 3.9-4 presents the FTA criteria for various land use categories as well as the 
frequency of events. The criteria are related to ground-borne vibration causing human 
annoyance or interfering with the use of vibration sensitive equipment. The criteria for 
acceptable ground-borne vibration are expressed in terms of RMS velocity levels in VdB 
and are based on the maximum levels for a single event (Lmax).  

TABLE 3.9-4: GROUND-BORNE VIBRATION IMPACT CRITERIA FOR HUMAN ANNOYANCE 

Land Use Category 

Ground-Borne Vibration Impact Levels (dB ref. 1 micro-inch/sec)4,5 

Frequent1 Events Occasional2 Events Infrequent3 Events 

Category 1: Buildings where low 
ambient vibration is essential for 
interior operations. 

65 VdB 65 VdB 65 VdB 

Category 2: Residences and 
buildings where people normally 
sleep. 

72 VdB 75 VdB 80 VdB 

Category 3: Institutional land uses 
with primarily daytime use. 

75 VdB 78 VdB 83 VdB 

Source: FTA, 2006 

Notes: 1."Frequent Events" is defined as more than 70 vibration events of the same source per day. Most rapid transit projects fall into 
this category. 2.“Occasional Events” is defined as between 30 and 70 vibration events of the same source per day. Most commuter 
trunk lines have this many operations. 3. "Infrequent Events" is defined as fewer than 30 vibration events of the same kind per day. 
This category includes most commuter rail branch lines. 4.This criterion limit is based on levels that are acceptable for most 
moderately sensitive equipment such as optical microscopes. Vibration- sensitive manufacturing or research will require detailed 
evaluation to define the acceptable vibration levels. Ensuring lower vibration levels in a building often requires special design of the 
HVAC systems and stiffened floors. 5.Vibration-sensitive equipment is generally not sensitive to ground-borne noise. 

 Building Damage Criteria: Normally vibration resulting from a train pass-by would not 
cause building damage; however, damage to fragile historic buildings located near the 
right-of-way can be a concern. As noted above, PPV is the vibration metric that 
correlates best with building damage. For fragile buildings, FTA provides a vibration 
damage threshold criterion of 0.50 inch per second, which is approximately 102 VdB. 
For extremely fragile buildings, the threshold is 0.12 inch per second, approximately 90 
VdB. The FTA recommends these criteria be used as a damage threshold for fragile 
structures located near the right-of-way of a transit project.  

Construction Criteria 

The City of Littleton does not have a vibration ordinance (City of Littleton, 1999) so FTA human 
annoyance and building damage criteria were used to assess construction vibration impacts for 
this project.  

The vibration produced by construction equipment was obtained from the FTA Transit Noise 
and Vibration Impact Assessment (FTA, 2006) document. Distances of 40 to 70 feet from 
various heavy equipment produce vibration annoyance for the community, while distances of 15 
to 30 feet could create damage to wood-framed buildings.  



   
 

 
 

Environmental Evaluation  March 26, 2010 
  3-82 

3.9.2 Environmental Consequences 

The potential for environmental consequences related to noise and vibration are described in 
below. 

3.9.2.1 Noise 

Potential effects related to noise from the No Action Alternative and Build Alternative are 
described below. 

No Action Alternative 

The No Action Alternative would not result in any direct, indirect, construction-related, or 
cumulative impacts from noise.  

Build Alternative 

The direct, indirect, construction-related, and cumulative effects of the Build Alternative are 
described below. 

Direct Impacts 
Operational noise impacts were evaluated for the proposed light rail track alignment located 
along South Santa Fe Drive and C-470 from Mineral Avenue and Lucent Boulevard, as well as 
the shift/relocation of the UPRR freight tracks south of Mineral Avenue.  

Noise impact analysis was performed for the closest Category 2 (residences) to the project site, 
which are located between 205 and 370 feet away from the centerline of the proposed light rail 
track. The closest Category 3 (proposed park) is located 205 feet away from the centerline.  No 
Category 1 land uses occur in the study area. The closest receptors to the track alignment were 
modeled, because these locations represent the worst case noise impact condition (see Figure 
3.9-2 for these receptor locations).  Since the Southwest Corridor Extension Environmental 
Evaluation study commenced, a residential community resource center has been added 
immediately adjacent to the proposed Intermediate Station.  This facility is under construction 
and will be located 280 feet from the proposed centerline.  This is a Category 2 land use 
because it will be a place where people normally sleep.   

The noise analysis was conducted in accordance with FTA procedures and the latest version of 
the FTA Noise Analysis Spreadsheet. Table 3.9-5 on the next page shows the input parameters 
for the worst case noise sensitive sites. Table 3.9-6 on the next page presents the existing noise 
level, the predicted future noise level from light rail train operations, and the change in the 
overall noise level between existing and future conditions. To accommodate the Southwest 
Corridor Light Rail Extension alignment, the existing UPRR track will need to be moved 100 feet 
closer to multi-family residences located to the south of noise measurement site LT1. Future 
noise levels at these residences due to freight trains running on this new track alignment were 
modeled. Further, no measurable effect on future noise levels was predicted to occur because 
of the distance between the railroad and the closest residences, and the fact that South Santa 
Fe Drive acts as the dominant noise source in the area. 
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TABLE 3.9-5: FTA INPUT PARAMETERS FOR NOISE MODEL 

Site  Land Use Category 
Noise Source Type 

and Speed 

Distance to 
Centerline 

(feet) 

Average Number of Trains per Hour 

Daytime Nighttime Peak Hour 

LT1 2 (multi-family) 
3 Electrical Multiple 
Units at 55 miles per 

hour (mph) 

370 

8.7 6.4 10 LT1A 2 (mobile home) 300 

LT2 3 (future Fly’n B Park ) 205 

Source: Southwest Corridor Extension Project Team, 2009 

TABLE 3.9-6: NOISE IMPACTS FOR SOUTHWEST CORRIDOR EXTENSION 

Site  

Existing Noise Level1 

(Ldn or Leq, dBA) 

Light rail Noise Level 

(Ldn or Leq, dBA) 

Criterion, 
Moderate/Severe 

Impacts2 

(Ldn, dBA) 

Occurrence of 
Moderate/Severe 

Impact? 

LT1 68 56 62/67 No 

LT1A 66 57 61/66 No 

LT2 69 55 68/73 No 

Source: Southwest Corridor Extension Project Team, 2009 

The noise analysis also shows that there would be no noise impacts to receptors (residences or 
parks) due to light rail operations. The analysis showed that an increase in noise level would 
only impact Category 2 (residential) receptors within 172 feet of the light rail track. As stated 
above, the closest residential receptors are between 300 and 370 feet from the proposed 
centerline of the new light rail line. The increase in noise level would only impact Category 3 
(institutional) receptors within 28 feet of the light rail track.  The closest institutional receptor 
(planned park) is 205 feet from the proposed centerline.    

Indirect Impacts 
Generally no indirect impacts are expected to result from construction and operation of the Build 
Alternative.  Minor proximity impacts will be realized by users of the C-470 Multi-modal Trail and 
the High Line Canal Trail, both of which are already in close proximity to C-470 and Plaza Drive 
within the study area and subject a high level of traffic background noise.   

Construction Impacts 
Construction noise would create short-term impacts to receptors located along the alignments, 
near station locations, and along designated construction access routes. Except within the City 
of Littleton, it is possible that some construction could occur at night to minimize disruption to 
traffic. The primary source of construction noise is expected to be diesel-powered trucks and 
earthmoving equipment. Short-term but intense activities include bridge demolitions and 
construction of bridge foundations, walls, and tracks. City of Littleton construction noise criteria 
at 75 L90 were compared with estimated noise levels for standard construction equipment at 64 
to 65 L90 (adjusted from Leq) at 100 feet. Because of the distance between the closest noise 
sensitive receptor and the construction site is approximately 205 feet, no noise impacts due to 
construction activities are anticipated. 
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Cumulative Impacts 
No cumulative impacts are expected to result from construction and operation of the Build 
Alternative. The new CDOT flyover ramp is predicted to affect the noise levels in the Wolhurst 
community, which is located in the northwest quadrant of the C-470/U.S. 85 (Santa Fe Drive) 
interchange. The light rail flyover bridge, located on the opposite side (east side) of U.S. 85 and 
the freight railroad tracks, would not result in noise increases in this neighborhood. Further, the 
light rail flyover would have no effect on the noise mitigation measures proposed by CDOT.  

3.9.2.2 Vibration 

Potential effects related to vibration from the No Action Alternative and Build Alternative are 
described below. 

No Action Alternative 

The No Action Alternative would not result in any direct, indirect, construction-related, or 
cumulative impacts from vibration. 

Build Alternative 

The direct, indirect, construction-related, and cumulative effects from the Build Alternative are 
described below. 

Direct Impacts 
The Transit Noise and Vibration Impact Assessment (FTA, 2006) provides a procedure to 
determine whether or not a transit project requires a vibration analysis. Transit projects that 
involve light rail rarely show potential for vibration impacts and maybe assessed for non-impact 
by screening for distance without further analysis. 

Projects that do not include any of the three land use categories listed in Table 3.9-4 are exempt 
from vibration analysis. Projects that do include one of the factors are then screened for 
distances from vibration-sensitive land uses. For light rail projects, the vibration source must be 
a minimum of 450 feet from Category 1 land uses, 150 feet from Category 2 land uses, and 100 
feet from Category 3 land uses. No Category 1 land uses have been identified in the project 
corridor. The nearest Category 2 land use is a community resource center (residential) is 280 
feet from the centerline of the proposed light rail line and the nearest Category 3 land use 
(planned park) is 205 feet from the centerline. The Southwest Corridor Light Rail Extension 
project has none of the above categories within the prescribed screening distances, may be 
considered non-impacted without further analysis, and did not require vibration measurements. 
These distances in relation to the study area are shown in Figure 3.9-5.  

Indirect Impacts 
No indirect vibration impacts are expected to result from the Build Alternative.  

Construction Impacts 
The nearest vibration sensitive receptors are at least 205 feet from the project centerline. 
Receptors closer than 75 feet could be impacted; therefore, no vibration impacts due to 
construction activities are anticipated.  

Cumulative Impacts 
No cumulative vibration impacts are expected to result from the Build Alternative.  




