








 
 
 

March 2008 Affected Environment, Impacts, and Mitigation     3-24 

 
Figure 3-4. Noise Sensitive Areas, Monitoring Sites and Representative Noise Receptors 
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3.7.1 Existing Noise Conditions 

Existing noise measurements were taken during the evening peak hours at the four locations 
designated as M1 through M4 in Table 3-7 and shown in Figure 3-4. Noise levels ranged from 
56.8 to 72.5 decibels, or A-weighted decibel level (dBA). Noise levels are measured in decibels 
(dB) and are adjusted to better match the response of the human ear by a method called A-
weighting (A). The resultant noise measurement is recorded as dBA. Noise level measurements 
are also averaged to replicate an hour-long period to better represent the multiple noise events 
occurring in an area rather than measuring a single noise event. This measurement is referred 
to as the Leq (h), simplified here as Leq. The measured noise levels were then used to validate 
a TNM v2.5 computer model of the site. Noise levels from computer modeling incorporate free 
flowing peak hourly traffic volumes, traffic speeds, local topography, roadway configurations, 
vehicle mix, and the location of noise sensitive receivers relative to the roadway. 
 

Table 3-7. Comparison of Measured and Predicted Noise Levels (Leq) 

Receptor 
Site # 

Measured 
(2006) Peak Level 

(dBA) 

Predicted (2006) 
Level (dBA) 

Variation between 
Measured and Predicted 

Levels (dBA) 
M1 72.5 70.6 1.9 
M2 64.9 70.6 -5.7 
M3 67.3 68.5 -1.2 
M4 56.8 58.1 -1.3 

 
 
Validation results for the South Broadway study area noise model were within typical limits of 
plus or minus 3 dBA, except for site M2.  Actual traffic counted at this site during the 
measurements was much lower than those used for peak hour traffic input for the existing 
condition, resulting in much higher modeled noise values. 
 
The loudest areas occurred at residential land uses adjacent to Lincoln Street.  These levels 
were higher than the NAC for Category B land uses of 66 dBA (see Table 3-7). 
 
Noise levels were then predicted for similar peak hour existing (2006) conditions at each of the 
representative receptor locations shown in Figure 3-4. Existing noise levels exceed Category B 
NAC of 66 dBA at residential areas represented by receptors R1 through R3 and R5 through R7 
located adjacent to Lincoln Street.  Receptor R18 located south of Mississippi Avenue near 
Logan Street is also impacted under existing noise conditions. Businesses along South 
Broadway experience noise levels in excess of the Category C, 71 dBA (see Table 3-8). 
 

Table 3-8. Existing and Predicted Noise Levels (dBA) 

Noise Levels (dBA) 
Site ID # Receivers 

Existing No-Action Preferred 
Alternative

NAC 
(dBA) Impact 

R1 3 70.6 70.6 70.7 66 Yes 
R2 5 70.1 70.1 70.2 66 Yes 
R3 3 68.8 68.9 69.1 66 Yes 
R4 3 62.5 62.6 61.8 66  
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Table 3-8. Existing and Predicted Noise Levels (dBA) 

Noise Levels (dBA) 
Site ID # Receivers 

Existing No-Action Preferred 
Alternative

NAC 
(dBA) Impact 

R5 6 69.1 69.1 69.5 66 Yes 
R6 2 67.9 67.9 68.5 66 Yes 
R7 5 65.8 65.8 67.1 66 Yes 
C8 4 67.1 67.1 69.3 71  
C9 3 70.5 70.5 72.6 71  
C10 1 70.8 71.4 70.2 71  
C11 2 68.2 70.6 71.8 71  
R12 2 60 60.6 58.3 66  
R13 1 63.5 64 63 66  
M4 1 62.3 62.5 58.9 66  
R15 1 64.4 64.7 60.5 66  
R16 1 66 66.5 62.3 66  
R17 1 67.2 67.6 62.4 66  
R18 1 68.4 68.8 64.1 66  
R19 1 67.5 67.8 62.5 66  
R20 * 70.5 71.7 71.5 66 Yes 
M3 * 68.5 70.3 69.3 66 Yes 
R22 * 67.5 68.8 68.8 66 Yes 
R23 * 69.7 70 65.5 66  

*These locations represent future retail-residential development. Design details identifying residential units have not yet been disclosed. 

 

3.7.2 Noise Impacts 

3.7.2.1 No-Action Alternative 
The 2030 No-Action levels predicted by the traffic noise model for the 23 modeled locations 
(which represent 36 individual residences and 10 businesses) range from 60.6 to 71.7 dB(A). 
No-Action Alternative noise levels increased less than 1 dB(A) over existing noise levels along 
Lincoln Street. No-Action Alternative noise levels along South Broadway between Kentucky 
Avenue and Mississippi Avenue increased an average of 2 dB(A) entirely due to increase traffic 
volume.  Noise levels calculated along Mississippi Avenue were generally the same. Of the 9 
impacted modeled locations representing 24 individual homes, all are at or above the 66 dB(A) 
threshold today. All affected residences are located along Lincoln Street or South Broadway. 
Receivers M3, R20, R22 and R23 are currently commercial receivers associated with the former 
Gates property along South Broadway between Kentucky and Mississippi Avenues. These 
buildings will be demolished and replaced by residential-retail development. Therefore, the 
receiver designations reflect the future change in NAC category. Noise levels for affected 
sensitive receptors are listed in Table 3-8. 

3.7.2.2 Preferred Alternative 
The predicted 2030 ultimate 8-lane Preferred Alternative traffic noise levels for 23 
representative locations within the study area range from 58.3 to 72.6 dB(A). Because traffic 
volumes would not significantly change in 2030 between the No-Action Alternative and the 
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Preferred Alternative, noise levels along Lincoln Street associated with the Preferred Alternative 
would be the same as those for the No-Action Alternative in that area.  The Martin School of 
Early Education is located in this area of Lincoln Street. A slight increase in the Lincoln Street 
area over the No-Action condition is attributed to the new northbound I-25 loop ramp. There 
would be an increase in noise levels at the School of less than 1 dBA and existing noise levels 
already exceed the NAC. Because of the existing condition there would be no impact to the 
Martin School of Early Education as a result of the Preferred Alternative. 
 
Five homes represented as receiver M2 would be acquired due to the reconfiguration of the 
northbound I-25 loop ramp at Ohio Avenue. Relocated receivers are not considered in the final 
noise analysis.  Redevelopment plans for the former Gates property located along both sides of 
South Broadway between Kentucky Avenue and Tennessee Avenue are not yet permitted, 
however; noise receptors R20, R22, R23 and M3 have been located to simulate future mixed 
use and residential receivers for that area.  Properties in the area of the realignment of South 
Broadway near Mississippi Avenue represented by receptor C11 would experience increased 
noise levels due to the wider Preferred Alternative roadway footprint which brings traffic closer 
to receivers. The removal of buildings along the east side of South Broadway in this area should 
result in higher noise levels for residential receivers currently located east of the buildings. The 
unusual results for noise levels associated with the Preferred Alternative is a 3 dB(A) decrease 
in noise along Mississippi Avenue. This is likely due to the shielding effect of I-25 traffic noise by 
the elevated southbound I-25 wedge ramp near Kentucky Avenue. Noise levels for impacted 
receptors are listed in Table 3-8. 

3.7.3 Noise Mitigation 

Noise mitigation was investigated for affected residences along Lincoln Street and Mississippi 
Avenue. Results from this analysis indicate that it would not be feasible to construct noise 
mitigation for these homes located very close to the roadway.  Pedestrian and occasional 
alley/driveway access required to and from Lincoln Street from the multiple closely spaced 
residences would not allow construction of a continuous noise barrier. The gaps created by 
access points will allow noise generated by the street traffic to leak through the noise barrier, 
reducing the amount of noise abatement for each residence.  According to  the CDOT Noise  
Analysis and Abatement Guidelines, 2002, a noise barrier that cannot reduce and maintain a 
noise reduction of at least 5 dBA for the impacted residential receivers is not feasible. The 
South Broadway Noise Analysis Technical Report, 2007 details the results of this analysis. 

3.8 AIR QUALITY 
As the primary north/south arterial, South Broadway has a free flowing northbound access with 
I-25 via Lincoln Street and a signalized intersection southbound I-25 ramp access at South 
Broadway and Kentucky Avenue. South Broadway transitions from a one-way street couplet 
with Lincoln Street to a two-way thoroughfare south of I-25.  Recently I-25 was expanded to 
include light rail and added capacity to ten lanes. The local road network is generally a grid. 
I-25, the Southwest, Southeast, and Central light rail lines, and the CML terminate east-west 
avenue continuity across the study area.  Traffic is characterized by directional morning and 
evening peak commuter traffic and consistent commercial and delivery truck traffic. 
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National Ambient Air Quality Standards (NAAQS) 
EPA uses six "criteria pollutants" as indicators of air quality, and has established for each of 
them a maximum concentration above which adverse effects on human health may occur.  
These six pollutants are: carbon monoxide (CO), ozone (O3), nitrogen dioxide (NO2), sulfur 
dioxide (SO2), particulate matter less than 10 microns in diameter and less than 2.5 microns in 
diameter (PM10 and PM2.5), and lead (Pb).  These threshold concentrations are called NAAQS.  
The State of Colorado has adopted the NAAQS for these criteria pollutants.  Concentrations of 
these pollutants in the ambient air are monitored by the Air Pollution Control Division (APCD).  
The NAAQS are shown in Table 3-9. 
 

Table 3-9. National Ambient Air Quality Standards 

Pollutant/Averaging Time Primary Standard* Secondary Standard* 
Carbon monoxide (CO) 

8-hour1 10,000 µg/m3 (9.0 ppm) -- 
1-hour1 40,000 µg/m3 (35 ppm) -- 

Lead (Pb) 
Calendar quarter 1.5 µg/m3  -- 

Nitrogen dioxide (NO2) 
Annual Arithmetic Mean 100 µg/m3 (0.053 ppm) 100 µg/m3 (0.053 ppm) 

Ozone (O3) 
1-hour 2 235 µg/m3 (0.12 ppm) 235 µg/m3 (0.12 ppm) 
8-hour3 157 µg/m3 (0.08 ppm) 157 µg/m3 (0.08 ppm) 

Particulate matter less than -10 microns (PM10) 
Annual4 50 µg/m3 50 µg/m3 
24-hour5 150 µg/m3 150 µg/m3 

Particulate matter less than 2.5 microns (PM2.5) 
Annual*6 15 µg/m3 15 µg/m3 
24-hour*7 35 µg/m3 35 µg/m3 

Sulfur dioxide (SO2) 
Annual Arithmetic Mean 80 µg/m3 (0.03 ppm) -- 
24-hour1 365 µg/m3 (0.14 ppm) -- 
3-hour1 -- 1300 µg/m3 (0.5 ppm) 

*Primary standards set limits to protect public health, including the health of "sensitive" populations such as asthmatics, children, and the elderly. Secondary 
standards set limits to protect public welfare, including protection against visibility impairment, damage to animals, crops, vegetation, and buildings. 
(1)Not to be exceeded more than once per year. 
(2) (a) The standard is attained when the expected number of days per calendar year with maximum hourly average concentrations above 0.12 ppm is < 1. 
(b) As of June 15, 2005, EPA revoked the 1-hour ozone standard in all areas except the fourteen 8-hour ozone non-attainment Early Action Compact (EAC) 
Areas. 
(3) To attain this standard, the 3-year average of the fourth-highest daily maximum 8-hour average ozone concentrations measured at each monitor within an 
area over each year must not exceed 0.08 ppm. 
(4)Due to a lack of evidence linking health problems to long-term exposure to coarse particle pollution, the EPA revoked the annual PM10 standard in 2006, 
effective December 17, 2006. 
(5)Not to be exceeded more than once per year on average over 3 years. 
(6) To attain this standard, the 3-year average of the weighted annual mean PM2.5 concentrations from single or multiple community-oriented monitors must not 
exceed 15.0 µg/m3. 
(7) 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 µg/m3, effective December 17, 2006. 
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When an area does not meet the air quality standard for one of the criteria pollutants, it may be 
subject to the formal rule-making process that designates it as non-attainment.  The Clean Air 
Act further classifies ozone, carbon monoxide, and some particulate matter non-attainment 
areas based on the magnitude of an area's problem.  Non-attainment classifications may be 
used to specify what air pollution reduction measures an area must adopt, and when the area 
must reach attainment.  The technical details underlying these classifications are discussed in 
the Title 40 Code of Federal Regulations, Part 81 (40 CFR 81). 

Transportation Conformity 
The transportation conformity regulations of July 2004 require that regionally significant, and/or 
federally funded transportation projects demonstrate conformity to State Implementation and 
Maintenance Plans.  The transportation conformity regulations require that: 
 
1. The project is included in a fiscally constrained conforming RTP. 

2. The project is included in a fiscally constrained conforming Transportation Improvement 
Program (TIP). 

3. The project does not cause or contribute to any new or existing violations of NAAQS. 

The South Broadway project is not in conformity because it is not yet on the 2035 RTP, nor is it 
on the latest 2007-2012 TIP.  The project will need to be included in the current fiscally 
constrained RTP and TIP as an amendment, or included in a future TIP before a decision 
document can be signed. 
 
The current RTP was adopted by the DRCOG board in December 2007.  In February 2008 
DRCOG will accept applications for projects to be included in its first amendment to the RTP.  
The Preferred Alternative from this EA will be submitted as an amendment by the CCD at that 
time.  DRCOG plans to model the revised fiscally constrained RTP in April 2008 with adoption of 
the fiscally constrained RTP in July of 2008. 

3.8.1 Existing Air Quality Conditions 

The geographical and meteorological characteristics of the Denver metropolitan area are a 
major cause of the air quality (AQ) conditions that exist within the study area.  It is located within 
the valley of the South Platte River, making the region susceptible to temperature inversions 
during the winter months. 
 
In 1997 EPA established a new, more stringent 8-hour standard for ozone. Ozone is formed as 
a by-product of combining the precursor pollutants of oxides of nitrogen (NOx) and volatile 
organic compounds (VOCs) with sunlight.  The DRCOG oversees conformity emissions 
modeling for the Denver area incorporating mobile source and non-road, industrial, and 
agricultural source ozone precursor emissions of NOx and VOCs, to establish area-wide 
emissions limits or budgets to assure emissions generated from future projects does not cause 
further exceedances or violations of the ozone NAAQS. Because of the very recent identification 
of the Denver Metro Area as an ozone non-attainment area under the 8-hour standard, new 
measures are currently being devised and adopted by EPA, Regional Air Quality Council 
(RAQC), and Colorado Department of Public Health and Environment (CDPHE) to reduce future 
ozone precursor emissions and provide new regulatory guidance for emissions compliance in 
the metropolitan area. 
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AQ Monitoring 
There are ten locations within the metropolitan Denver area that are monitoring critical 
pollutants (see Table 3-10). Three locations are within or very close to the study area: 1050 
South Broadway, 305 East Mississippi Avenue, and 678 South Jason Street. There have been 
no exceedances or violations of air quality standards for CO since 1996 and no exceedance of 
particulate matter since 1995 at any Denver monitoring site. In July 2007, ozone concentrations 
in Jefferson County put the nine-county Denver region in violation of the federal health based 
eight-hour standard. 
 

Table 3-10. Critical Pollutant Monitoring Stations in the Denver Metropolitan Area 

Monitored Pollutant Monitoring 
Station Address 

CO SO2 NOX O3 PM10 PM25 
080310002 2105 South Broadway X X X X X X 
080310013 14th and Albion Street X     X 
080310014 23rd Avenue and Julian Street X   X   
080310015 1050 South Broadway     X  
080310017 225 West Colfax     X X 
080310019 1300 Blake Street X      
080310022 8100 Lowry Boulevard     X  
080310023 4650 Columbine Street       X 
080310024 305 East Mississippi Avenue     X  
080310025 678 Jason Street     X  

 

Mobile Source Air Toxics 
Mobile Source Air Toxics (MSAT) are a subset of the 188 air toxics defined by the Clean Air Act.  
The MSAT 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. 
 
The EPA is the lead Federal Agency for administering the Clean Air Act and has certain 
responsibilities regarding the health effects of MSAT emissions.  The EPA issued a Final Rule 
on Controlling Emissions of Hazardous Air Pollutants from Mobile Sources {66 FR 17229} 
(March 29, 2001).  This rule was issued under the authority in Section 202 of the Clean Air Act.  
In its rule, EPA examined the impacts of existing and newly promulgated mobile source control 
programs, including its reformulated gasoline program, its national low emission vehicle (NLEV) 
standards, its Tier 2 motor vehicle emissions standards and gasoline sulfur control 
requirements, and its proposed heavy duty engine and vehicle standards and on-highway diesel 
fuel sulfur control requirements.  Between 2000 and 2020, FHWA projects that even with a 64 
percent increase in Vehicles Miles of Travel (VMT), these programs will reduce on-highway 
emissions of benzene, formaldehyde, 1,3-butadiene, and acetaldehyde by 57 percent to 65 
percent, and will reduce on-highway diesel particulate matter emissions by 87 percent, as 
shown in the following graph:  
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As a result, EPA has so far concluded that no further motor vehicle emissions standards or fuel 
standards are necessary to further control MSATs.  The agency is preparing another rule under 
authority of the Clean Air Act (CAA) Section 202(l) that will address these issues and could 
make adjustments to the full 21 and the primary six MSATs. 

Unavailable Information for 
Project Specific MSAT Impact 
Analysis 
This study includes a basic analysis 
of the likely MSAT emission impacts 
of this project.  However, available 
technical tools do not enable us to 
predict the project-specific health 
impacts of the emission changes 
associated with the alternatives in 
this EA.  Due to these limitations, 
the following discussion is included 
in accordance with Council of 
Environmental Quality (CEQ) 
regulations (40 CFR 1502.22(b)) 
regarding incomplete or unavailable 
information.  
 
Information that is Unavailable or Incomplete.  Evaluating the environmental and health 
impacts from MSAT on a proposed highway project would involve several key elements, 
including emissions modeling, dispersion modeling in order to estimate ambient concentrations 
resulting from the estimated emissions, exposure modeling in order to estimate human 
exposure to the estimated concentrations, and then final determination of health impacts based 
on the estimated exposure.  Each of these steps is encumbered by technical shortcomings or 
uncertain science that prevents a more complete determination of the MSAT health impacts of 
this project. 
 
1. Emissions—The tools to estimate MSAT emissions from motor vehicles are not sensitive to 

key variables determining emissions of MSATs in the context of highway projects.  While 
MOBILE 6.2 is used to predict emissions at a regional level, it has limited applicability at the 
project level.  MOBILE 6.2 is a trip-based model--emission factors are projected based on a 
typical trip of 7.5 miles, and on average speeds for this typical trip.  This means that 
MOBILE 6.2 does not have the ability to predict emission factors for a specific vehicle 
operating condition at a specific location at a specific time.  Because of this limitation, 
MOBILE 6.2 can only approximate the operating speeds and levels of congestion likely to be 
present on the largest-scale projects, and cannot adequately capture emissions effects of 
smaller projects.  For particulate matter, the model results are not sensitive to average trip 
speed, although the other MSAT emission rates do change with changes in trip speed.  
Lastly, in discussions of particulate matter under the conformity rule, EPA has identified 
problems with MOBILE 6.2 that are an obstacle to quantitative analysis. 
 
These deficiencies compromise the capability of MOBILE 6.2 to estimate MSAT emissions.  

U.S. Annual Vehicle Miles Traveled (VMT) vs.
Mobile Source Air Toxics Emissions, 2000-2020
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MOBILE 6.2 is an adequate tool for projecting emissions trends, and performing relative 
analyses between alternatives for very large projects, but it is not sensitive enough to 
capture the effects of travel changes tied to smaller projects or to predict emissions near 
specific roadside locations. 

2. Dispersion—The tools to predict how MSAT disperse are also limited.  The EPA’s current 
regulatory models, CALINE3 and CAL3QHC, were developed and validated more than a 
decade ago for the purpose of predicting episodic concentrations of carbon monoxide to 
determine compliance with the National Abatement Air Quality Standards (NAAQS).  The 
performance of dispersion models is more accurate for predicting maximum concentrations 
that can occur at some time at some location within a geographic area.  This limitation 
makes it difficult to predict accurate exposure patterns at specific times at specific highway 
project locations across an urban area to assess potential health risk.  The National 
Cooperative Highway Research Center (NCHRP) is conducting research on best practices 
in applying models and other technical methods in the analysis of MSAT.  This work also will 
focus on identifying appropriate methods of documenting and communicating MSAT impacts 
in the NEPA process and to the general public.  Along with these general limitations of 
dispersion models, FHWA is also faced with a lack of monitoring data in most areas for use 
in establishing project-specific MSAT background concentrations. 

3. Exposure Levels and Health Effects—Finally, even if emission levels and concentrations 
of MSATs could be accurately predicted, shortcomings in current techniques for exposure 
assessment and risk analysis preclude FHWA from reaching meaningful conclusions about 
project-specific health impacts.  Exposure assessments are difficult because it is difficult to 
accurately calculate annual concentrations of MSAT near roadways, and to determine the 
portion of a year that people are actually exposed to those concentrations at a specific 
location.  These difficulties are magnified for 70-year cancer assessments, particularly 
because unsupportable assumptions would have to be made regarding changes in travel 
patterns and vehicle technology (which affects emissions rates) over a 70-year period.  
There are also considerable uncertainties associated with the existing estimates of toxicity 
of the various MSAT, because of factors such as low-dose extrapolation and translation of 
occupational exposure data to the general population.  Because of these shortcomings, any 
calculated difference in health impacts between alternatives is likely to be much smaller than 
the uncertainties associated with calculating the impacts.  Consequently, the results of such 
assessments would not be useful to decision makers, who would need to weigh this 
information against other project impacts that are better suited for quantitative analysis. 

Summary of Existing Credible Scientific Evidence Relevant to Evaluating the Impacts of 
MSAT.  Research into the health impacts of MSAT is ongoing.  For different emission types, 
there are a variety of studies that show that some either are statistically associated with adverse 
health outcomes through epidemiological studies (frequently based on emissions levels found in 
occupational settings) or that animals demonstrate adverse health outcomes when exposed to 
large doses. 

Exposure to toxics has been a focus of a number of EPA efforts.  Most notably, the agency 
conducted the National Air Toxics Assessment (NATA) in 1996 to evaluate modeled estimates 
of human exposure applicable to the county level.  While not intended for use as a measure of 
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or benchmark for local exposure, the modeled estimates in the NATA database best illustrate 
the levels of various toxics when aggregated to a national or State level. 
 
The EPA is in the process of assessing the risks of various kinds of exposures to these 
pollutants.  The EPA Integrated Risk Information System (IRIS) is a database of human health 
effects that may result from exposure to various substances found in the environment.  The IRIS 
database is located at http://www.epa.gov/iris.  The following toxicity information for the six 
prioritized MSATs was taken from the IRIS database Weight of Evidence Characterization 
summaries.  This information is taken verbatim from EPA's IRIS database and represents the 
Agency's most current evaluations of the potential hazards and toxicology of these chemicals or 
mixtures. 
 

 Benzene is characterized as a known human carcinogen. 

 The potential carcinogenicity of acrolein cannot be determined because the existing data are 
inadequate for an assessment of human carcinogenic potential for either the oral or 
inhalation route of exposure. 

 Formaldehyde is a probable human carcinogen, based on limited evidence in humans, and 
sufficient evidence in animals. 

 1,3-butadiene is characterized as carcinogenic to humans by inhalation. 

 Acetaldehyde is a probable human carcinogen based on increased incidence of nasal 
tumors in male and female rats and laryngeal tumors in male and female hamsters after 
inhalation exposure. 

 Diesel exhaust (DE) is likely to be carcinogenic to humans by inhalation from environmental 
exposures.  DE as reviewed in this document is the combination of diesel particulate matter 
and diesel exhaust organic gases. 

 DE also represents chronic respiratory effects, possibly the primary non-cancer hazard from 
MSATs.  Prolonged exposures may impair pulmonary function and could produce 
symptoms, such as cough, phlegm, and chronic bronchitis.  Exposure relationships have not 
been developed from these studies. 

There have been other studies that address MSAT health impacts in proximity to roadways.  
The Health Effects Institute, a non-profit organization funded by EPA, FHWA, and industry, has 
undertaken a major series of studies to research near-roadway MSAT hot spots, the health 
implications of the entire mix of mobile source pollutants, and other topics.  The final summary 
of the series is not expected for several years. 
 
Some recent studies have reported that proximity to roadways is related to adverse health 
outcomes particularly respiratory problems.  Much of this research is not specific to MSAT, 
instead surveying the full spectrum of both criteria and other pollutants.  The FHWA cannot 
evaluate the validity of these studies, but more importantly, they do not provide information that 
would be useful to alleviate the uncertainties listed above and enable us to perform a more 
comprehensive evaluation of the health impacts specific to this project. 
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Relevance of Unavailable or Incomplete Information to Evaluating Reasonably 
Foreseeable Significant Adverse Impacts on the Environment, and Evaluation of Impacts 
Based Upon Theoretical Approaches or Research Methods Generally Accepted in the 
Scientific Community.  Because of the uncertainties outlined above FHWA has decided that a 
quantitative assessment of the effects of air toxic emissions impacts on human health cannot be 
made at the project level.  While available tools do allow us to reasonably predict relative 
emissions changes between alternatives for larger projects, the amount of MSAT emissions 
from each of the project alternatives and MSAT concentrations or exposures created by each of 
the project alternatives cannot be predicted with enough accuracy to be useful in estimating 
health impacts. Therefore, the relevance of the unavailable or incomplete information is that it is 
not possible to make a determination of whether any of the alternatives would have "significant 
adverse impacts on the human environment.” 
 
In this document, FHWA has provided a qualitative analysis of MSAT emissions relative to the 
No-Action and Preferred Alternatives, and has acknowledged that the Preferred Alternative may 
result in increased exposure to MSAT emissions in certain locations, although the 
concentrations and duration of exposures are uncertain, and because of this uncertainty, the 
health effects from these emissions cannot be estimated. 

3.8.2 Air Quality Impacts 

Regional air quality analyses included in the VHEIS and T-REX (Transportation Expansion 
Project) under the Southeast I-25 Corridor EIS overlap the South Broadway EA study area. No 
predicted exceedances of NAAQS have been identified in these studies.  Because of the limited 
size of the study area and the overlapping analyses from the cited recent air quality studies, the 
APCD has concurred that no additional regional air quality analyses is required for the South 
Broadway EA. 

3.8.2.1 Project Level CO Analysis 
CO emissions rates have been steadily declining over the past 10 years due to improvements in 
vehicle engine emission controls, motor efficiency, and fuel composition. However, traffic 
volumes due to increasing population and travel trips are continuing to rise over time. Ambient 
monitoring levels for CO concentrations within the study area have remained below 5 ppm since 
2000. The highest 2005 readings for 8-hour CO in the study area was 2.9 ppm for Denver 
CAMP. 
 
Pollutant levels from CO emissions were estimated using CAL3QHC air quality dispersion 
modeling. This model is used to estimate CO concentrations at poorly operating signalized 
intersections to simulate worse case localized air pollutant emissions at points where vehicles 
congregate, incorporating idling emissions and start- stop traffic conditions. High volume 
signalized intersections and interchanges within the study area affected by the Preferred 
Alternative traffic conditions, and operating with unacceptable levels of congestion (Level-of-
service D or worse) were selected through consultation with CDPHE—APCD and FHWA for 
project level “hot spot” analysis. Level-of-service for intersections within the study area are 
shown in Table 3-11. 
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Table 3-11. Study Area Intersection Traffic Volumes and Levels of Service 

Intersection 

2006 
Peak PM 
Hourly 
Volume 

2006 
Peak 

AM/PM 
LOS 

2030 
No-Action 
Peak PM 
Hourly 
Volume 

2030 
No-

Action 
AM/PM 

LOS 

2030 
Preferred 

Alternative 
Peak PM 
Hourly 
Volume 

2030 
Preferred 

Alternative 
AM/PM 

LOS 

Exposition Avenue/ 
South Broadway 2855 B/A 4937 B/F 5038 A/E 

Lincoln Street/Ohio 
Avenue/ northbound 
I-25 off-ramp 

1292 C/B 2161 D/C 2180 A/A 

Ohio Avenue/Walsh 
Place/South Broadway/ 
southbound I-25 on-
ramp 

NA NA NA NA 6558 C/D 

South Broadway/ 
southbound I-25 off-
Ramp and on-ramp 

3960 B/E 5837 D/C NA NA 

Kentucky Avenue/ 
South Broadway 3177 A/A 5555 D/F NA NA 

Kentucky Avenue/ 
South Broadway/ 
southbound I-25 off-
ramp  

NA NA NA NA 5617 C/D 

Mississippi Avenue/ 
South Broadway 4219 C/C 6704 F/F 6704 D/D 

 
 
The following locations have been identified for CO hot spot analysis: 
 

 I-25 interchange and Kentucky Avenue at South Broadway 
 Mississippi Avenue at South Broadway 
 Exposition Avenue at South Broadway 

Traffic volumes at these intersections are some of the highest along the South Broadway 
corridor. These intersections and interchange experience current congestion at peak hours and 
would continue to experience congestion in the future with the No-Action and Preferred 
Alternatives. Each location was modeled for interim 2015 and 2030 traffic volumes, number of 
through lanes, turning lanes, and signalization. 
 
Motor vehicle emissions rates for 2007 were combined with projected 2030 peak hour traffic 
volumes at each intersection to utilize the highest emissions rate coupled with the highest traffic 
volumes, to represent the worst-case modeling conditions for future years. Modeled receptors 
are located approximately 10 feet from the edge of roadways. 
 
The project level CO analyses resulted in no exceedances of the NAAQS at any of the identified 
interchanges and intersections representing the highest volume and worst operations within the 
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study area. The highest modeled 8–hour average concentration was 5.8 ppm associated with 
the Preferred Alternative at Mississippi Avenue and South Broadway in the year 2030. This 
value is less than the 8-hour NAAQS of 9 ppm. Carbon monoxide concentrations within 100 feet 
of the intersection would be 4.3 ppm.  Lower concentrations would be expected at greater 
distance from the roadway due to dispersion of the pollutions by wind and air turbulence (see 
Table 3-12). 
 

Table 3-12. Results of Hot Spot Analyses for Carbon Monoxide 

 Location 
NAAQS 
1-hour 

CO 

Back- 
ground 
1-hour 

CO 

Max. 
1-hour 

CO 

NAAQS 
8-hour 

CO 

Back- 
ground 
8-hour 

CO 

Max. 
8-hour 

CO 

Exposition Avenue—South 
Broadway 35 ppm 7.5 11.7 9 ppm 3.8 5.7 

I-25 Interchange—
Kentucky Avenue at South 
Broadway 

35 ppm 7.5 10.7 9 ppm 3.8 5.1 

20
15

 I
nt

er
im

 
Co

nd
iti

on
 

Mississippi Avenue at South 
Broadway 35 ppm 7.5 11.6 9 ppm 3.8 5.6 

Exposition Avenue—South 
Broadway 35 ppm 6.8 9.7 9 ppm 3.0 4.7 

I-25 Interchange—
Kentucky Avenue at South 
Broadway 

35 ppm 6.8 10.0 9 ppm 3.0 4.8 

20
30

 N
o-

Ac
tio

n 

Mississippi Avenue at South 
Broadway 35 ppm 6.8 10.5 9 ppm 3.0 5.1 

Exposition Avenue—South 
Broadway 35 ppm 6.8 11.2 9 ppm 3.0 5.5 

I-25 Interchange—
Kentucky Avenue at South 
Broadway 

35 ppm 6.8 9.9 9 ppm 3.0 4.7 

20
30

 P
re

fe
rr

ed
 

Al
te

rn
at

iv
e 

Mississippi Avenue at South 
Broadway 35 ppm 6.8 11.7 9 ppm 3.0 5.8 

NAAQS—National Ambient Air Quality Standards. 

 

3.8.2.2 Project Level PM10 Analysis 
PM10 is one of the air quality criteria pollutants outlined in the Clean Air Act that are generated, 
in part, by motor vehicles. PM10 is a pollutant of concern in the Denver attainment/maintenance 
area. Although this analysis addresses emissions generated by mobile sources, area and point 
source PM10 emissions in the Denver area include the Denver International Airport, Buckley Air 
Force Base, a large oil refinery complex, 4 power generation plants, and other industrial 
sources. 
 
Some PM10 particles are formed by eroded natural surface rock and soil material and enter the 
air through a variety of actions including "entrainment" into the atmosphere by wind blown dust. 
This is particularly important to the Denver metropolitan area because it is situated within a low 



 
 
 

March 2008 Affected Environment, Impacts, and Mitigation     3-37 

lying basin where atmospheric temperature inversions trap entrained dust and other pollutants 
underneath a ceiling of overriding cold air. This frequent winter condition creates stagnant air 
within the metro area and acts to concentrate pollutants. Counteracting this condition, Denver 
also experiences very strong westerly winds that effectively disperse pollutants. These same 
winds act to accelerate entrainment of exposed dust and sand. 
 
Particles from winter road sanding, brake and tire wear, from pavement wear, and from other 
vehicle degenerative processes contribute to PM10. Road dust generated from vehicle 
entrainment of excess roadside sand is also a source of PM10 in the study area. The primary 
vehicular emissions source of PM10 comes from diesel engines that are critical to both the 
transit and transportation freight industries.  
 
A survey of PM10  levels recorded from monitoring stations within the study area for the years 
2001 to 2007 shows that there have not been any exceedances of the annual mean  or 24-hour 
NAAQS Maximum PM10 levels from monitoring stations within the Denver area for either 24-
hour or annual mean. Although the annual average PM10 standard was revoked by the EPA in 
December 2006, maximum concentrations recorded at area monitoring stations during 2006 
and 2007 have been listed in Table 3-13 for comparison purposes. 
 

Table 3-13. Maximum 2006-2007 Annual Mean and 24-Hour PM10 Concentrations 

Average 
Annual 1 24-Hour Monitoring Station 

Std Mean Std Max 
2105 South Broadway—CAMP 50 24 150 75 
225 West Colfax 50 27 150 88 
8100 Lowry Boulevard 50 20 150 55 
678 Jason Street 50 27 150 102 
1 The annual standard for PM10 was revoked in 2006. 

 
 
CDPHE enforces several regulations through the Air Quality Control Commission (AQCC) to 
reduce particulate emissions from mobile sources as control strategies and contingency 
measures for non-attainment areas, including gas and diesel motor vehicle inspections and 
maintenance programs (AQCC Regulations 11 and 12) and street sanding and sweeping 
standards to clean up winter sanding operations and excess roadside sand accumulations 
(AQCC Regulation 16). 
 
There is currently no FHWA approved quantitative dispersion modeling methodology for 
assessing PM10, therefore a qualitative analysis was performed following the guidelines 
presented in the Transportation Conformity Guidance for Qualitative Hot-Spot Analyses in PM2.5 
and PM10 Non-attainment and Maintenance Areas (2006). 
 
Consultation with the CDPHE-APCD and FHWA determined that project level (hot spot) 
analysis need not be conducted for the South Broadway study area. PM10 hotspot analysis from 
the VHEIS overlaps the portions of the study area and reported that the project would not be 
likely to cause or contribute to any new localized PM10 violations or increase the frequency or 
severity of any existing violations (40CFR93.116). 
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3.8.2.3 Project Level MSAT Analysis 
The amount of MSAT emitted by the Preferred Alternative would be proportional to the vehicle 
miles traveled, or VMT, assuming that other variables such as fleet mix are the same for each 
alternative.  In this small of a scale of project, VMT was not modeled and average peak hour 
traffic volumes are substituted as a proportional measure of MSAT emissions. Because the 
estimated peak hour traffic volume under both the No-Action and Preferred Alternatives are 
nearly the same, varying by less than 5 percent, it is expected there would be no appreciable 
difference in overall MSAT emissions between the two alternatives.  Also, regardless of the 
alternative chosen, emissions will likely be lower than present levels in the design year as a 
result of EPA’s national control programs that are projected to reduce MSAT emissions by 57 to 
87 percent between 2000 and 2020.  Local conditions may differ from these national projections 
in terms of fleet mix and turnover, VMT growth rates, and local control measures.  However, the 
magnitude of the EPA-projected reductions is so great (even after accounting for VMT growth) 
that MSAT emissions in the study area are likely to be lower in the future in nearly all cases.   
 
Sensitive receivers that would be affected by MSAT generated from traffic associated with the 
study are generally located within 500 feet of the study area.  This includes the residential 
neighborhoods along Lincoln Street north of I-25 and neighborhoods south of Mississippi 
Avenue between Logan Street and South Broadway, and three schools:  Martin School of Early 
Education on Lincoln Street, Larks Pre-school on South Logan Street, and McKinley-Thatcher 
Elementary School on South Grant Street.  Most of the South Broadway corridor is commercial.  
However, the redevelopment area between Kentucky and Mississippi Avenues will include a 
segment containing higher density residential dwelling units. 

3.8.3 Air Quality Mitigation 

There are no air quality impacts expected from the Preferred Alternative that require mitigation. 
However, regional and local agency strategies that could be used to reduce criteria pollutant 
and mobile source air toxics emissions, especially diesel particulate matter from existing diesel 
engines include tailpipe retrofits, closed crankcase filtration systems, clean fuels, engine rebuild 
and replacement requirements, contract requirements, anti-idling ordinances and legislation, 
truck stop electrification programs, aggressive fleet turnover policies, and more.  Construction 
mitigation techniques are described in Section 3.14.2. 

3.9 WATER RESOURCES AND QUALITY 

3.9.1 Existing Water Resources and Quality Conditions 

There are no bodies of water within the boundaries of the study area.  Regionally, the study 
area is in the 200 square mile Upper South Platte watershed, which is within the larger Denver 
Basin.  Locally, the study area is located close to the South Platte River and three small, 
confined man-made water bodies.  Ranging between 400 and 1,500 feet to the west is the 
South Platte River.  Sanderson Gulch, and a small lake located at the northeast corner of West 
Tennessee Avenue and South Huron Street are approximately 1,000 feet west.  Other surface 
water features within 1.5 miles of the study area include Huston Lake to the west, Smith Lake 
and Lake Grasmere within Washington Park to the east, and a small pond adjacent to Florida 
Avenue to the south.  These water bodies, to varying degrees, support floodplains, drinking 
water supplies, recreation, wildlife, aquatic life and habitat, and water quality within the Denver 
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basin.  In general, these types of resources can be impacted by various human activities.  No 
water bodies are located in proximity to the study area to the north. 

3.9.1.1 Groundwater 
The Denver Basin is an important nonrenewable source of groundwater for municipal, industrial, 
agricultural and domestic uses.  It is a geologic feature that extends south from Greeley, east 
from Golden, west from Limon, and north from Fountain (Colorado Geologic Survey, 2006).  
Four hydrologic units or aquifers are located within the Denver Basin and include (from nearest 
the surface to the deepest) Dawson aquifer, Denver aquifer, Arapahoe aquifer, and Laramie -
Fox Hills aquifers.  Water within the upper portion of the Denver Basin aquifers is located within 
an unconfined layer of sedimentary deposits.  At lower depths water is located between bands 
of hard rock in confined aquifer layers.  Water drawn from these aquifers is typically obtained 
from the unconfined water table.  As depth increases, the aquifers become confined in various 
layers of very dense sedimentary rock (Colorado Geologic Survey, 2006). 
 
The main source of groundwater recharge is from precipitation in the Rocky Mountains to the 
west, from snowmelt in the winter months and rainfall between the months of April and July 
(Stanford University, 2006).  Groundwater is typically recharged via rain infiltrating the upper 
layers of soil then making its way deeper to the water table aquifer, and sometimes to the 
confined aquifer layers.  Groundwater recharge is inhibited when the surface layers of soil are 
compacted or covered by impermeable surfaces such as asphalt, concrete, and other 
hardscape (Colorado Geologic Survey, 2006). 

3.9.1.2 Water Quality 
The Clean Water Act requires states to adopt water quality standards to protect the nation’s 
waters.  These standards define how much of a pollutant can be in a surface and/or 
groundwater while still allowing it to meet its designated uses, such as for drinking water, 
fishing, protection of aquatic life, swimming, irrigation, or industrial uses. 
 
Section 303(d) of the Clean Water Act requires states to submit to the EPA a list of those waters 
that are not meeting their designated uses because of excess pollutants.  These include water 
bodies where it is known that water quality does not meet applicable water quality standards, 
and/or it is not expected to meet applicable water quality standards and for which technology-
based effluent limitations (and other required controls) are not stringent enough to implement 
water quality standards. 
 
As described in WQCC Reg. 38, segment 14 of the South Platte River is the “Mainstream of the 
South Platte River from Bowles Avenue in Littleton, Colorado, to the Burlington Ditch diversion 
in Denver, Colorado.” Segment 14 currently is only identified as impaired for its designated uses 
by E. coli.  The primary contributor of nutrients (including nitrate) to segment 14 of the South 
Platte River is the Littleton/Englewood Wastewater Treatment Plant which discharges to the 
river downstream of Dartmouth Avenue.  The Centennial Wastewater Treatment Plant 
discharges to Marcy Gulch, which is a tributary to segment 6c of the South Platte River and is 
approximately 4 miles upstream of segment 14 and 15 miles upstream of the Burlington Ditch 
Headgate.  CCD storm sewers are believed to be one of the primary contributors of E. coli in the 
South Platte River. 
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3.9.1.3 Local Providers 
Denver Water is the main supplier of potable water to consumers within the greater metropolitan 
Denver area.  Denver Water obtains its water from the South Platte collection system and the 
Moffat collection system on the east slope of the Rocky Mountains (Denver Water 2006).  The 
CCD draws most of its water from the smaller Middle South Platte—Cherry Creek watershed 
(Stanford University, 2006).  Seventy percent of Denver’s water supply flows into these smaller 
watersheds from the South Platte River drainage located to the southwest (Colorado State, 
2000).  Currently, the quality of water provided by Denver Water meets all standards set by EPA 
(Denver Water, 2006). 
 
Groundwater and surface water quality is determined by the presence and quantity of 
contaminants in the water (Stanford, 2006).  Prior to reaching consumers, the contaminants 
must be removed from the water distribution system.  Although water from these sources is 
generally of a very high quality, due to their chemical characteristics and mineral concentration, 
treatment is still required. 
 
The City of Thornton owns a junior water right on the South Platte River and diverts water from 
the Burlington Headgate diversion at the northern terminus of stream segment 14.  This water is 
stored in municipal reservoirs for drinking water supply. 

3.9.2 Water Resources and Quality Impacts 

The South Platte River is the only water resource potentially affected as a result of project 
implementation because of its location adjacent to the western project boundary.  All other water 
resources are located outside the study area boundary and do not have the potential to be 
affected by the construction or operation of the South Broadway project.    

3.9.2.1 No-Action Alternative 
The No-Action Alternative would result in impacts identified in the VHEIS associated with the 
increase in impervious surface area. Redevelopment of the former Gates property may also 
have impacts to water resources or water quality as a result of increases or decreases in the 
amount of impervious surface however these are not yet quantified as a result of the lack of final 
development plans for these areas.  The impacts of growth and development continuing 
throughout the study area will occur over the next 20 years and beyond.  Runoff associated with 
the No-Action Alternative would be retained and treated in the existing and future water quality 
basins.  As such, both direct and indirect impacts to South Platte water quality would be minimal 
as a result of the No-Action Alternative. 

3.9.2.2 Preferred Alternative 
The Preferred Alternative involves improvements along South Broadway and its intersections 
south from Exposition Avenue to Arizona Avenue.  Other work includes improvements to roads 
between South Broadway and the South Platte River that would improve access to RTD 
facilities and enhance pedestrian and transit linkages.  No improvements as part of the project 
would occur immediately adjacent to, or over, the South Platte River or other water body.  
Therefore, the project does not have the potential to directly impact any water body. 
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Potential indirect impacts to water resources would occur due to runoff during storm events both 
during and after construction.  Stormwater from rain and snow events during construction would 
carry sediments from bare soils exposed during construction.  The primary pollutant of soil 
erosion is sediment.  Sediment discharged into receiving waters increases turbidity, heightens 
costs for water treatment, and affects aquatic plant and wildlife species.  In addition, stormwater 
runoff carrying pollutants from impervious surfaces, such as paved streets, parking lots, 
driveways, and impacts from roadway operations also have the potential to affect water quality. 
 
The amount of stormwater runoff carrying sediment and other non-point source pollutants 
increases proportionately with the amount of impervious surface area.  Construction of the 
Preferred Alternative would increase the existing impervious surface within the study area from 
14.30 acres to 17.94 acres, a gain of 3.64 acres.  The project would be constructed to capture 
the runoff from not only the new impervious surface but also the existing impervious surface of 
the existing roadway system.  Elements in the design of the Preferred Alternative would also 
improve water quality over the No-Action Alternative.  This includes installation of inlet filter 
treatment devices at the existing Mississippi Avenue outfall, which was reconstructed with the 
T-REX project.  Bio-retention basins are not precluded and would be considered in the final 
design phase of the project. 
 
With the incorporation of Best Management Practices (BMPs) as discussed under mitigation, no 
construction or operational impacts to water quality would occur. 
 
The project does not include any components other than infrastructure improvements.  Water 
demand would be minimal and only needed for watering of bare soils to reduce dust and 
watering for landscaping.  No water would be drawn from the South Platte River for these 
purposes because all water will be derived through municipal sources.  Therefore, the project 
would not result in any impacts associated with drawing down the South Platte River. 
 
The southbound South Broadway to southbound I-25 structure that is a part of the Preferred 
Alternative would require that foundations be installed in the South Broadway/Kentucky Avenue 
Trichloroethylene (TCE) soil contamination and groundwater plume area located northeast of 
South Broadway and Kentucky Avenue.  Additionally, this alternative would also encroach on a 
surface area southwest of the intersection of South Broadway and Kentucky Avenue where a 
portion of a soil and groundwater TCE remediation system is currently located.  As noted 
previously, no improvements as part of the project would occur immediately adjacent to or over 
the South Platte River or other water body.  Therefore, the project does not have the potential to 
directly impact any water body. 

3.9.3 Water Resources and Quality Mitigation 

The project will incorporate BMPs to control run-off during and after construction activities.  
BMPs will be designed to ensure a no net increase in peak flow and to control overall runoff 
volume.  Additionally, BMPs will remove pollutants and sediments from runoff prior to being 
released to the stormwater system.  Incorporation of BMPs will prevent pollutants from entering 
the South Platte River. 
 
As discussed above, without proper planning, adverse water quality impacts could occur during 
construction.  The use of standard erosion and sediment control BMPs in accordance with the 



 
 
 

March 2008 Affected Environment, Impacts, and Mitigation     3-42 

Erosion Control and Storm Water Quality Guide, CDOT, 2002 will be included in the final design 
plans. All work on the project will be in conformity with Section 107.25 (Water Quality Control) 
and Section 208 (Erosion Control) of the CDOT Standard Specifications for Road and Bridge 
Construction. 
 
Water quality mitigation will adhere to the MS4 (Municipal Separate Storm Sewer System) 
Regulations.  This MS4 permit identifies specific requirements intended to decrease the adverse 
impacts of stormwater discharged from stormwater system.  Specifically, the MS4 Permit, 
“clearly identifies binding provisions and essentially states that Denver must aggressively 
address the problems caused by urban stormwater discharges” (City of Denver, 2006). 
 
To conform to the above requirement, a Stormwater Management Program (SMP) designed to 
reduce the discharge of pollutants will be developed, implemented, and enforced. As part of the 
SMP, BMPs both structural (detention basins, silt fencing, etc.) and non-structural (public 
education and outreach, etc.) will be established.  Construction-related mitigation measures are 
identified in Section 3.14.2. 
 
Conformance to the MS4 permits, as well as implementing BMPs listed above that are not 
included in the City of Denver Water Quality Management Plan would ensure water quality is 
not affected by the project.  This measure will ensure the most stringent adherence to mitigation 
practices. 

3.10 VEGETATION AND NOXIOUS WEEDS 
In May 2007, a field survey was conducted that included a vegetation and noxious weed survey 
of the study area.  This section summarizes the findings of the survey. 

3.10.1 Existing Vegetation Conditions 

The study area is controlled by human activities and most of the area contains hardscape 
including roads, sidewalks, and parking lots, with land uses that consist of commercial, 
industrial, and residential.  The entire study area has been disturbed by past and present land 
use practices.  Accordingly, vegetation patterns in the study area have been completely 
changed and historic vegetation communities are no longer present.   These disturbances have 
facilitated the introduction of some weedy species to the area.  These include kochia (Bassia 
sieveriana), curly dock (Rumex crispus), dandelion (Taraxacum officianle), prickly lettuce 
(Lactuca serriola), flixweed (Descurainia sophia), and western salsify (Tragopogon dubius).  
These are not listed noxious species for the state, county, or under CDOT designation.  A 
number of ornamental trees and shrubs are located throughout the study area.  These are 
concentrated within residential tracts, areas adjacent to businesses and landscaped islands and 
medians. 

3.10.2 Vegetation Impacts  

Because no native vegetation exists in the study area, impacts to vegetation would be minimal 
in both the No-Action Alternative as well as in the Preferred Alternative. Loss of mature 
landscaped trees such as silver maple and crabapple within the right-of-way may occur as a 
result of the Preferred Alternative. 
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3.10.3 Vegetation Mitigation 

There are no vegetation impacts expected from the Preferred Alternative, therefore, no 
mitigation is required. 

3.10.4 Existing Noxious Weeds Conditions 

Noxious weeds are invasive, non-native plants introduced to Colorado by accident or which 
spread after being planted for another purpose and which result in lands with decreased 
economic and environmental value.  The Colorado Noxious Weed Act of 2003 (35-5.5-101 
through 119, C.R.S) recognizes that, “certain undesirable plants constitute a present threat to 
the continued economic and environmental values of the lands of the state and if present in any 
area of the state must be managed.”  The legislation places all public and private lands in 
Colorado under the jurisdiction of local governments to manage noxious weeds.  According to 
the Act, a noxious weed meets one or more of the following criteria: 
 

 Aggressively invades or is detrimental to economic crops of native plant communities. 

 Is poisonous to livestock. 

 Is a carrier of detrimental insects, disease or parasites. 

 Results in direct or indirect impacts that are detrimental to the environmentally sound 
management of natural or agricultural ecosystems (Colorado Department of Agriculture, 
2006 A). 

The State Department of Agriculture has implemented a Noxious Weed Management Program.  
The program is aimed at preventing the introduction of new invasive plant species, eradication 
of species with isolated or limited populations, and containing and managing invasive species 
already well established and widespread in Colorado.  The Department of Agriculture provides 
lists of noxious weed species by county.  Additionally, the CDOT Noxious Weed Management 
Plan requires surveys for some of the states high-priority weed species.  Table 3-14 identifies 
the noxious weeds (Colorado Department of Agriculture, 2006B) present in the study area at the 
time of the survey (May 2007). 
 

Table 3-14. Listed Weed Species Observed in the Study Area 

Common Name Species 
Denver 
County 

Weed List 

State 
Noxious 

Weed List 

CDOT 
Noxious 

Weed List 
Canada Thistle Cirsium arvense Yes B* Yes 
Redstem filaree  Erodium circutarium No B* No 
Field bindweed Convolvulus arvensis No C+ Yes 
Cheatgrass Bromus tectorum No C+ No 
*B list noxious weeds are species that the commissioner, state noxious weed advisory committee, local governments, and interested parties are to 
develop and implement a state noxious weed management plan designed to stop the spread of the species. 
+C list noxious weeds for which resources will be provided to jurisdictions that choose to require management thereof. 

 
 
Weedy and noxious species are present in isolation throughout much of the study area; 
however, there are identified areas where the concentration of weeds is greater.  These are 
shown in Figure 3-5. 
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Figure 3-5. Noxious Weed Areas 

 
 
Area 1—Along the roadside on Ohio Avenue between Lincoln Street and South Broadway.  
Approximately 300 square feet between the roadway and the northern sidewalk are infested 
with cheatgrass, which accounts for 50 percent ground cover density. 
 
Area 2—Along the roadside on Ohio Avenue between Lincoln Street and the I-25 on-ramp.  
Approximately 645 square feet between the roadway and the sidewalk are infested with redstem 
filaree, cheatgrass, and field bindweed.  Redstem filaree accounts for approximately 30 percent 
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ground cover, whereas cheatgrass and field bindweed account for approximately 15 percent 
and 5 percent ground cover, respectively. 
 
Area 3—Along the eastern side of the on-ramp from Ohio Avenue to I-25.  An area 
approximately 18,240 square feet in size is infested with redstem filaree and field bindweed.  
Redstem filaree accounts for approximately 15 percent ground cover, whereas field bindweed 
accounts for approximately 5 percent ground cover.  
 
Area 4—Along the eastern right-of-way of South Broadway between Tennessee Avenue and 
Mississippi Avenue.  Weeds in this area are located along the right-of-way boundaries in an 
area that has been identified for mixed-use development.  An area approximately 33,953 square 
feet in size is infested with Canada thistle, field bindweed, cheatgrass, and redstem filaree.  
Canada thistle and field bindweed each account for less than 5 percent ground cover.  
Cheatgrass and redstem filaree account for 30 percent and 10 percent ground cover, 
respectively. 

3.10.5 Noxious Weed Impacts 

3.10.5.1 No-Action Alternative 
The No-Action Alternative would contribute to the spread of noxious weeds, since it involves soil 
disturbance.  Future development is planned for the area, much of it centered around the former 
Gates property, that would further disturb the soil and increase the potential for the invasion 
and/or spread of noxious weeds.  The developers involved would implement their own Weed 
Management Plans to deal with weeds within construction zones, but as this area would change 
rapidly as development projects are completed, the locations, density, and patch size of weed 
infestations also would change. 

3.10.5.2 Preferred Alternative 
The Preferred Alternative is located mainly within existing right-of-way or paved areas.  Weedy 
and noxious species are present in isolation throughout much of the study area; however, there 
are identified areas where the concentration of weeds is greater. As most areas are paved, the 
potential for further invasion and spread of noxious weeds would be minimal.  
 
Proposed construction activities in all of the listed areas would occur along development areas 
with little vegetation aside from the present weeds.  The potential to spread any of the weeds in 
this area is limited to newly constructed fill slopes and a small portion of the adjacent railroad 
tracks. 

3.10.6 Noxious Weed Mitigation 

To ensure that weeds do not spread, the following measures will be incorporated in to the 
construction plans. 
 
Since soil disturbance with accompanying invasion by noxious weed species can be associated 
with highway construction, a management plan for noxious weeds will be incorporated into the 
project design and implemented during construction.  Specific BMPs will be required during 
construction to reduce the potential for introduction and spread of noxious weed species and 
includes: 
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 During the design phase, detailed weed mapping of the study area will be conducted by a 
weed specialist.  Mapping will be included in the construction documents along with 
appropriate control methods for noxious weeds. 

 Identification of all existing noxious weed infestations within the roadway right-of-way will 
occur during the design phase.  Roadway right-of-way areas will periodically be inspected 
by the CCD or its consultants during constriction and during post-construction weed 
monitoring for invasion of noxious weeds. 

 Preparation of Integrated Noxious Weed Management Plan prior to construction, if required. 

 Use of herbicides will include selection of appropriate herbicides and timing of herbicide 
spraying, and use of a backpack sprayer. 

 Certified weed-free hay and/or mulch will be used in all revegetated areas. 

 No fertilizers will be allowed on the project site.  

 Topsoil Management:  Topsoil shall never be salvaged if contaminated by noxious weeds or 
seeds.  Importing topsoil onto the project site shall not be allowed unless it is weed-free. 

 Minimize soil disturbance:  The areas most vulnerable to invasive infestations are areas that 
have been recently cleared of vegetation.  

 Equipment Management: Equipment will stay out of weed-infested areas until they are 
treated.  All equipment shall be cleaned of soil and vegetative plant parts prior to arriving on 
the project site, to avoid introducing additional invasive species. 

 Native plants: Native species of vegetation will be used for revegetation purposes. 

 Stakeholder Coordination: Weed management efforts will be coordinated with local 
jurisdictional agencies and adjacent landowners to the extent possible. 

 Supplemental noxious weed control measures will be added during the design and 
construction planning. 

3.11 VISUAL RESOURCES 

Visual Resource Assessment Intent and Objectives 
Visual resources and aesthetics are important considerations when planning transportation 
improvements. Visual resources help define the character of a community or transportation 
corridor and can enhance the quality of life for study area users and residents. 
 
The South Broadway visual assessment process includes an inventory of existing visual 
resources, evaluation of visual quality, analysis of the visual impacts of each alternative, and 
development of mitigation to avoid impacts or enhance visual resources through design 
aesthetics or urban design amenities. Viewer types, community landmarks, typical views, and 
land use character are key elements of a visual resource assessment. 
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Land Uses 
Land uses within the study area are primarily urban. There are no natural areas or parks within 
the study area boundaries.  South Broadway is 
fronted by retail, residential and light industrial 
uses, but dominated by major transportation 
features such as I-25, the I-25 and Broadway 
Station, and South Broadway itself: a major 
north/south arterial and regional bus route 
linking downtown Denver and areas to the 
south.  The I-25 and Broadway Station and 
park-n-Ride fronts the west side of South 
Broadway between Ohio Avenue and Kentucky 
Avenues. Light industrial land uses, such as 
auto service businesses, are few and clustered 
near the former Gates redevelopment 
property (see Photo A).  Land uses adjacent 
to South Broadway corridor include 
residential neighborhoods to the east, and 
the Consolidated Main Line (CML) and light 
industrial businesses to the west.  Platt Park, 
Overland, Baker and West Washington Park 
neighborhoods have boundaries within the 
study area. These neighborhoods are 
characteristic of Denver’s older residential 
neighborhoods. The residential streets are 
lined with mature street trees and detached 
sidewalks. Front porches of these older 
homes face the street and alleys provide 
access to the back of each lot (see Photo 
B). 

Community Policies for Visual Resources 
Broadway Corridor Transportation and Urban Design Study June 1999- July 2001.  The purpose 
of this study was to “define the present South Broadway corridor situation and create a vision for 
what the corridor could become in the future.”  The study recognized characteristics that 
degraded the visual quality of the corridor. It noted that sidewalks are inconsistent in quality and 
pedestrian amenities are at isolated locations that relate to adjacent businesses rather than the 
corridor.  The view from the road is cluttered with public and private signs that lack visual 
continuity. 

CCD View Plane Ordinance 
The CCD has established a land use ordinance “for the preservation of a certain panoramic 
view” to preserve views toward the Rocky Mountains. Denver Building Code, RMC Section 10-
61.5 establishes a view plane from a reference point within Washington Park that limits 
buildings heights to allow clear views from the neighborhood to the mountains in the west. 
Although this view plane does not originate in the South Broadway study area, it does limit new 
structure heights.  Since the South Broadway study area is within 9,000 feet horizontally of the 

 
Photo A. Former Gates Property 

Photo B. Typical Platt Park House 
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reference point, new structures shall not exceed “an elevation of five thousand three hundred 
twenty-three and nine-tenths (5,323.9) feet above mean sea level plus one foot for each 
hundred (horizontal) feet” from the reference point.  Figure 3-6 displays the Washington Park 
View Plane map shown in Section 10-61.5 of the Denver Municipal Code. 

3.11.1 Existing Visual Resources 

Viewer Types 
The majority of viewer types in the South Broadway study area are traveling through the area, 
en route to downtown Denver or to south Denver and Englewood. Motorists and transit riders 
are interested in views from the South Broadway roadway, or the light rail line.  Their view 
experiences are a sequence of images seen while their vehicle is moving. Generally, their views 
are quick, change often, and focus on middle and background views. 
 
A smaller number of viewers include people who work, shop or live in the study area. Most of 
their views are toward South Broadway from their homes or workplaces. Their everyday views 
are often stationary and focus on the details of view foreground and middle ground. Distant 
views of regional landmarks may be of high value to residents and employees.  
 
A third group of viewers include bicyclists and pedestrians who may live in the study area or 
come to visit. This group experiences views both from South Broadway sidewalks and toward 
South Broadway from adjacent local streets. Pedestrians and bicyclists appreciate the details of 
foreground and distant views, since their travel time is slow. 

Visual Resource Inventory 
Since many of the project improvements are proposed for South Broadway and at the South 
Broadway and I-25 interchange, this visual resource inventory describes foreground, middle 
ground and background views from the South Broadway viewer perspective. 
 
Foreground views along South Broadway, from Exposition Avenue to Arizona Avenue include 
the street pavement, sidewalk and street elements such as utility poles and overhead lines, 
traffic signals, billboards/signs, light fixtures, bus shelters and landscaping. 
 
Middle ground views are toward adjacent single-story or multi-level buildings, with the 
occasional views of CML tracks running west and parallel to South Broadway. 
 
Background views include the regionally important landmarks of the Denver skyline to the north 
and the Front Range of the Rocky Mountains to the west. The view from northbound South 
Broadway includes the Denver skyline in the background with I-25 overpass in the foreground. 
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Figure 3-6. Washington Park View Plane 
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The majority of streets running east to west across South Broadway have background views of 
the mountains across a foreground and middle ground of South Broadway (see Photo C).  
Mississippi Avenue is the exception to this since Mississippi Avenue crosses under the CML. 
Views east of South Broadway are toward the Platt Park neighborhood (see Photo D). 
 

 
Photo C. View west on Arizona Avenue Photo D. View east on South Broadway at Ohio Avenue  

 

Visual Quality 
South Broadway’s visual resources are of low to moderate quality. Views from and to South 
Broadway have low vividness and are not of memorable quality. The street corridor is not 
recognized by a consistent and distinctive building frontage or street tree pattern. Building form 
is of mixed architectural style, age, and condition. 
 
South Broadway’s street image has low to moderate intactness. The pattern of street elements 
is inconsistent and street sidewalks do not have consistent width. I-25 interrupts the regional 
view of the downtown Denver skyline for northbound travelers on South Broadway. 
 
The unity of South Broadway’s street elements is low. Street tree layout is not regular. 
Pedestrian zones are not identifiable or predictable.  Bus stops are not recognizable because 
each stop does not have bus shelters or a unified sign design and location. 

3.11.2 Visual Resources Impacts 

3.11.2.1 No-Action Alternative 
Many elements of the No-Action Alternative are common to both the No- Action and Preferred 
Alternatives as a result of the inclusion of other projects already planned in the area that would 
improve the visual quality of the study area.  These include the preservation of the historic Ford 
Building, urban design amenities constructed as part of the redevelopment of the former Gates 
property, wider sidewalks, street trees, and other pedestrian amenities along South Broadway 
between I-25 and Mississippi Avenue.  The redevelopment projects would also replace current 
views toward existing vacant lots with new multi-story buildings, new streets, landscaped 
parking lots and pedestrian plazas.  This would substantially alter the visual character of areas 
east of South Broadway. 
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Impacts also expected under the No-Action Alternative would be related to implementation of 
the Preferred Alternative of the VHEIS Phase VI improvements.  Many of these are similar to 
those expected in the Preferred Alternative for South Broadway because they relate to changes 
in alignments for I-25 and its ramps, South Broadway, Ohio Avenue and Kentucky Avenue, and 
the replacement of aging infrastructure with new, more visually appealing structures. 

3.11.2.2 Preferred Alternative 
The Preferred Alternative would include improvements to street and traffic circulation that would 
change the street image of South Broadway and the South Broadway and I-25 interchange. 
These improvements would enhance the existing visual character of the South Broadway 
corridor, in addition to the planned aesthetic improvements by the redevelopment projects 
described in the No-Action Alternative. 

The Interim Phase on South Broadway would improve the study area's visual character and 
would attract more pedestrian activity with six travel lanes and outside parking lanes in front of 
stores.  Fewer travel lanes with parking would help calm traffic speeds and provide a shorter 
crossing distance for pedestrians. 
 
While the Ultimate Phase on South Broadway would benefit from visual improvements made in 
the Interim Phase, there would be a slight reduction of visual quality when the two outside 
interim parking lanes are converted to travel lanes.  The businesses on each side of the 
roadway would appear as separate commercial areas.  The Preferred Alternative would add a 
landscaped center median in accordance with the Broadway Corridor Transportation and Urban 
Design Study.  
 
A new I-25 on-ramp overpass would be built immediately south of the existing I-25 structure. 
This overpass would not be taller that the existing I-25 structure. Paint and texture will be 
selected to match the existing I-25 interchange structures. Since the overpass height is below 
117 feet high, the Washington Park view plane would be preserved.  In addition, a 3-story 
parking structure is being negotiated between the City and County of Denver and RTD to off-set 
parking impacts.  The CCD and RTD are currently negotiating the details regarding the 
construction of the parking structure.  It would be designed to preserve the Washington Park 
view plane. 

3.11.3 Visual Resources Mitigation 

The Preferred Alternative includes a landscaped center median, widened sidewalks and new 
pedestrian and bicycle facilities. The redevelopment projects will fund landscaping and other 
urban design elements to the unified sidewalk and street improvements of the Preferred 
Alternative. These street improvements will help unify South Broadway’s image, add continuity 
to many blocks of the South Broadway corridor, and enhance foreground and middle ground 
views to and from South Broadway.  No further mitigation is required. 
 
In addition to the visual enhancement of this project the ‘kit of parts’ recommended in the South 
Broadway Corridor Transportation and Urban Design Study, would likely be added by private 
landowners as existing land uses are redeveloped. These urban design features would continue 
to improve upon the visual character of the study area. 




