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This chapter documents the existing social, environmental, and economic context of the project area and 
discloses the effects that project alternatives would have on these resources. The National 
Environmental Policy Act (NEPA) of 1969, Council on Environmental Quality regulations for 
implementing NEPA, and Federal Highway Administration (FHWA) regulations and orders guided the 
selection of content for this analysis. 
 
For each resource area evaluated in this chapter, the affected environment discussion provides existing 
resource conditions for the project area, while the environmental consequences discussion analyzes the 
effects of the project alternatives on these resources. Where effects to resources are anticipated, 
mitigation measures are also discussed. This chapter is organized by resource and is supported by 
separate technical reports and appendices, as necessary, and identified herein. Data used for the effects 
analysis was collected from a combination of local, state, federal, and resource agency sources and field 
analyses conducted between February 2004 and August 2006. 
 

Alternatives Evaluated 
In addition to the No-Action Alternative, four build alternatives (Alternatives 1, 3, 4, and 6) and their 
associated design options are evaluated in this chapter. These alternatives and design options are 
defined in detail in Chapter 3, Alternatives Considered, and are listed in Exhibit 5.0-1. 
 

Exhibit 5.0-1 
Alternatives and Design Options 

Alternative Design Options Evaluated 

 

No-Action North 
No-Action South 

 

Alternative 1 North 
Alternative 1 South 

 

Alternative 3 North 
Alternative 3 South 

 

Alternative 4 West 
Alternative 4 East 

 

Alternative 6 West 
Alternative 6 East 

Note: Alternatives 2 and 5 were eliminated during the screening process. 
 
Each of these design options were considered and analyzed to determine the effects they may have 
on the various resources in the project area. If effects differed between design options for a particular 
alternative, they are presented and discussed. In many cases the design options have the same or no 
effect. In these instances, the design options are not discussed. 
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5.1 RESOURCES NOT AFFECTED 
As data was collected for the affected environment, it was determined that the following resources do 
not occur in the project area.  

• Prime and Unique Farmlands 
• Wild and Scenic Rivers 
• Section 6(f) Lands – Section 6(f) of the Land and Water Conservation Fund Act of 1965  

 
Therefore, there are no project-related effects on these resources and they are not discussed. 
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5.2 SOCIAL AND ECONOMIC CONDITIONS 
Social conditions include housing, population and households, public services and community 
organizations, neighborhood character and cohesion, and current health conditions. Economic conditions 
include employment and unemployment, income and revenues, and costs to public entities (e.g., local 
governments). Analysis of the potential for disproportionate effects on low-income and/or minority 
populations (i.e., environmental justice analysis, which is required by Executive Order 12898, Federal 
Actions to Address Environmental Justice in Minority Populations and Low-Income Populations 
[Clinton, 1994] and related guidance documents) is covered in Section 5.3, Environmental Justice. 
 

Summary 
The improved mobility resulting from each of the alternatives is expected to have an overall positive 
impact on social and economic conditions. Beneficial socioeconomic effects generally result from 
increased capacity on I-70, compared to the No-Action Alternative, which results in improved mobility 
and connectivity, support for and accommodation of expected population and economic growth, and 
reduced cut-through traffic on local streets. Socioeconomic and neighborhood impacts would arise from 
all alternatives (including the No-Action Alternative) due to the need to acquire property for right of way 
(ROW). All of the alternatives would have impacts to public services and community organizations and 
result in an increased proximity of I-70 to some residential areas.  

 
Key terms and definitions used in the social and economic analysis include: 

• Denver Primary Metropolitan Statistical Area (PMSA) – The Denver PMSA, as defined by 
the Office of Management and Budget and used in the 2000 United States (U.S.) Census of 
Population and Housing (also referred to as the 2000 Census), consists of five counties: Denver, 
Adams, Arapahoe, Jefferson, and Douglas. 

• Census Block Group (block group) – A geographic unit identified by the U.S. Census Bureau, 
intermediate in size between census tracts and census blocks. Block groups generally contain 
between 600 and 3,000 persons, with the ideal size being 1,500 persons (U.S. Census Bureau, 
2003a). The block group is the finest resolution for which the U.S. Census provides income data. 

• Housing unit – As defined by the U.S. Census Bureau, a housing unit is a house, an apartment, a 
mobile home, a group of rooms, or a single room that is occupied as separate living quarters 
(U.S. Census Bureau, 2003a). 

• Household – A household includes all the persons who occupy a housing unit (e.g., a house, 
apartment, or mobile home). 

• Study area for social and economic effects (study area) – The social and economic effects 
study area consists of 65 block groups in Denver, Aurora, and Commerce City. These block 
groups include the entire project area (plus additional area since the study area is made of whole 
block groups), with the exception of some areas west of the Union Pacific railroad (UPRR) 
tracks that are west of I-25.1 Together, the 65 block groups in the study area represent the area 
analyzed for existing conditions and effects related to socioeconomic conditions. Exhibit 5.2-1 
shows the boundaries of the social and economic study area and project area.  

                                                 
1 The exclusion of the westernmost area within the project area does not affect the socioeconomic analysis because none of 
the alternatives analyzed would involve any changes west of I-25, and no socioeconomic effects would occur in the extreme 
western portion of the project area. 
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Exhibit 5.2-1 
Project Area and Social/Economic Study Area 

 
 
 

In addition to National Environmental Policy Act of 1969 (NEPA), several other federal regulations, 
guidance, and presidential executive orders, as well as Colorado state documents, mandate that decision 
makers consider the social and economic effects of certain federal and state actions including: 

• Civil Rights Act of 1964 
• Age Discrimination Act of 1975 
• Americans with Disabilities Act of 1990 
• Uniform Relocation Assistance and Real Property Acquisition Policies Act of 1970 and Uniform 

Relocation Act Amendments of 1987 (the “Uniform Act”) 
• Executive Order 13045, Protection of Children from Environmental Health Risks and Safety 

Risks (Clinton, 1997) 
• Executive Order 13166, Improving Access to Services for Persons with Limited English 

Proficiency (Clinton, 2000) 
• The Colorado Department of Transportation (CDOT) Statewide Transportation Policies (1996) 
• CDOT Environmental Stewardship Guide (2005d) 
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5.2.1 Affected Environment 
There are varying social characteristics within the study area. Each neighborhood has unique 
characteristics, character, and cohesion issues. Data was collected from a variety of sources, such as the 
Piton Foundation, the Denver Regional Council of Governments (DRCOG), the City and County of 
Denver (CCD), Adams County, the U.S. Census of Population and Housing, and others. The project 
team also conducted several driving/walking surveys and collected data from area residents as part of 
the public outreach process. During this outreach process, the project team identified specific 
neighborhood features, properties of interest, information on the social organization of the community, 
and perceptions of existing neighborhood transportation problems.  
 
5.2.1.1 Housing 
The study area contained 26,813 housing units in 2000, according to the 2000 Census. About 80 percent 
of the housing units in the study area are single-family units, which is higher than either the Denver 
PMSA (69 percent) or CCD (55 percent). Exhibit 5.2-2 shows the statistics on housing unit types (e.g., 
single-family, duplex, and multiplex homes). 
 

Exhibit 5.2-2 
Housing Unit Types 

Region Total Fixed 
Housing Units*

Percent 
Single-Family 

Units 
Percent 

Duplex Units 
Percent 

Multiplex 
Units 

Study Area 26,582 79.7 4.1 16.3 
Colorado 1,702,249 72.7  2.2  25.1  
Denver PMSA 837,441 68.8  1.7  29.5  
CCD 250,761 55.1  3.2  41.7  
Adams County 104,569 74.2  1.3  24.5  
Commerce City 6,375 78.4 6.0 15.6 
Aurora 106,380 63.7  0.8  35.4  

Source: U.S. Census Bureau (2002) 
* Fixed housing units indicate those other than mobile homes, boats, recreational vehicles, vans, etc. 

 
 
About 67 percent of the housing units in the study area are owner-occupied, which is comparable to both 
the state (67 percent) and the Denver PMSA (66 percent), but higher than for CCD (52 percent). Adams 
County has 71 percent owner-occupied houses, Commerce City has 60 percent owner-occupied houses, 
and Aurora has 64 percent owner-occupied houses. 
 
According to the 2000 Census, the percent of vacant housing units in the study area was lower than 
Colorado as a whole, but higher than the Denver PMSA. In 2000, about 4.7 percent of housing units in 
the study area were vacant, compared to 8.3 percent in the state, 3.7 percent in the Denver PMSA, 4.9 
percent in Denver, and 3.3 percent in Adams County. Vacancy rates for neighborhoods within the study 
area are shown in Exhibit 5.2-3, which summarizes DRCOG data on 2006 vacancy rates for the study 
area. If Denver International Airport (DIA) and Green Valley Ranch are excluded from the 2006 data, 
then vacancy of 4.5 percent generally tracks with the vacancy for 2000 reported for the study area as a 
whole. 
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Exhibit 5.2-3 
Housing Units and Vacancy Rates by Neighborhood in 2006 

Neighborhood Housing 
Units 

Vacant 
Housing Units

Percent Vacant  
Housing Units 

Five Points 2,234 85 4.0% 
Globeville 1,040 68 7.0% 
Elyria and Swansea 1,886 104 6.0% 
Cole 1,786 115 6.0% 
Clayton 1,648 72 4.0% 
Northeast Park Hill 2,898 154 5.0% 
Stapleton 1,917 46 2.0% 
Montbello 8,730 485 6.0% 
Green Valley Ranch 8,309 1,865 22.0% 
DIA 358 158 44.0% 
Aurora* 7,367 150 2.0% 
Commerce City* 3,356 192 6.0% 
Total 41,529 3,494 8.4% 

Source: DRCOG (R. Thompson, personal communication, April 2007). Number of total and 
vacant units is based on census tracts. 
*Totals vary from Exhibit 5.2-2 because the data shown includes areas that are outside the 
study area boundaries because the DRCOG data is arranged by census tract rather than 
census block group. High vacancy in DIA area is outside the study area. 

 
 
Exhibit 5.2-4 provides a summary of median rents in other comparison regions. As the exhibit shows, 
the weighted average median rent and median housing value for the study area was lower than the 
medians for the state, CCD, Adams County, and Aurora in 2000; however, these statistics were higher 
for the study area than for Commerce City. 
 

Exhibit 5.2-4 
Median Rent and Median Housing Unit Values in 2000 

Region Median Cash 
Rent 

Median Housing 
Unit Value 

Study Area (Weighted Average of 
Median Rents or Values) $591 $132,550 

Colorado $611 $166,600 
Denver PMSA $642 $176,600 
CCD $585 $165,800 
Adams County $639 $149,800 
Commerce City $535 $112,700 
Aurora $636 $144,600 

Source: U.S. Census Bureau (2002). Data are in 1999 dollars. 
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5.2.1.2 Population and Households 
The study area contained 87,588 persons as of 2000, according to the 2000 Census. For comparison, 
Colorado contained 4.3 million persons and the Denver PMSA contained 2.1 million persons. Adams 
County and CCD contained about 260,000 and 550,000 persons, respectively; thus, the block groups in 
the study area accounted for approximately 11 percent of the combined populations of Adams County 
and CCD in 2000. Changes in total population are shown in Exhibit 5.2-5. The data demonstrate that 
Colorado, as well as the study area, experienced substantial growth between 1990 and 2006.  
 

Exhibit 5.2-5 
Population Trends 

Region Population in 
1990 Population in 2000 Population in 

2006 
Percent 
Change 

(1990-2006) 

Percent 
Change 

(2000-2006)

Study Area 
Census Tracts* (tracts) 68,871 (tracts) 97,089

(block groups) 87,588 (tracts) 122,539 (tracts) 77.9 (tracts) 26.2

Colorado 3,294,394 4,301,261 4,753,377 44.3 10.5
Denver PMSA 1,622,980 2,109,282 2,351,107 44.9 11.5
CCD 467,610 554,636 582,474 24.6 5.0
Adams County 265,038 363,857 422,483 59.4 16.1
Commerce City 16,466 20,991 39,584 140.4 88.6
Aurora 222,103 276,393 307,998 38.7 11.4

Source: U.S. Census Bureau (2007, 2002, 1992); DRCOG (R. Thompson, personal communication, April 2007). 
* Data for 2006 population are available only at the tract level, which requires including some areas outside the study area 
as defined in the introduction to this section (based on block group boundaries). For comparability, data for 1990 and 2000 
are also presented at the census tract level. As a result, the 2000 population shown here is larger than the 2000 study area 
population as defined by block group boundaries (87,588) reported in the text. 

 
 
To show the variation in population and housing unit growth within the study area, Exhibit 5.2-6 
presents population and housing units in 2000 and 2006 within the different study area neighborhoods. 
As the exhibit shows, Stapleton, Green Valley Ranch, DIA, and Five Points were the fastest growing 
neighborhoods in the study area. The portion of Commerce City within the study area grew faster than 
the more established north Denver neighborhoods, with a growth rate about equal to the study area 
average. Population grew slightly faster than housing units in Elyria and Swansea, Cole, Clayton, and 
Northeast Park Hill. 
 

Exhibit 5.2-6 
Population and Housing Trends by Neighborhood 

Neighborhood Population 
in 2000 

Population 
in 2006 

Population 
Growth 

2000-2006 

Housing 
Units in 

2000 

Housing 
Units in 

2006 

Housing 
Unit 

Growth 
2000-2006 

Five Points 3,483 6,088 75% 1,057 2,234 111% 
Globeville 3,454 3,637 5% 955 1,040 9% 
Elyria and Swansea 6,708 7,118 6% 1,814 1,886 4% 
Cole 5,662 5,997 6% 1,714 1,786 4% 
Clayton 5,172 5,531 7% 1,573 1,648 5% 
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Exhibit 5.2-6 
Population and Housing Trends by Neighborhood 

Neighborhood Population 
in 2000 

Population 
in 2006 

Population 
Growth 

2000-2006 

Housing 
Units in 

2000 

Housing 
Units in 

2006 

Housing 
Unit 

Growth 
2000-2006 

Northeast Park Hill 7,824 8,729 12% 2,714 2,898 7% 
Stapleton1 2,575 5,296 106% 3 1,917 63,800% 
Montbello 27,914 29,963 7% 8,194 8,730 7% 
Green Valley Ranch 8,822 19,167 117% 3,624 8,309 129% 
DIA 4 416 10,300% 3 358 11,833% 
Aurora2 18,029 20,736 15% 6,203 7,367 19% 
Commerce City2 7,442 9,861 33% 2,508 3,356 34% 
Study Area Tracts2 97,089 122,539 26% 30,362 41,529 37% 

Source: DRCOG, 2007 (2006 data); U.S. Census Bureau, 2002 (2000 data). 
1. Note that the appearance of substantially faster growth in housing units than population in Stapleton, and the apparent 
imbalance between year 2000 population and housing units, is due to the large institutionalized population (e.g., at the 
Denver County Jail) in 2000 and 2006, amounting to virtually the entire neighborhood population in year 2000 and about half 
the population in year 2006. 
2. Data for 2006 population and housing units are available only at the tract level, which requires including some areas 
outside the study area as defined based on block group boundaries. For comparison, data for 2000 are also presented at 
the census tract level. As a result, 2000 population and housing units shown here are larger than the 2000 population and 
housing units as defined by block group boundaries and reported in the text (e.g., for the study area, 87,588 people and 
26,816 housing units).  

 
 
Population density in the Denver PMSA was about 561 persons per square mile in 2000. Density in 
Denver was over six times as high, at 3,617 persons per square mile, while density in Adams County 
was 305 persons per square mile. The study area is 156 square miles with a population density in 2000 
of about 562 persons per square mile. The density of population and housing units is lower in the study 
area than Denver primarily because the study area includes large areas of undeveloped land in DIA and 
the former Stapleton airport site. Exhibit 5.2-7 provides a summary of land area and density of 
population and housing. 
 

Exhibit 5.2-7 
Land Area, Population Density, and Housing Density 

Region Land Area 
(square miles) 

Population in 
2000 

Population 
Density (per 
square mile) 

Housing 
Units in 

2000 

Housing Unit 
Density (per 
square mile) 

Study Area 156 87,588 561.9 26,816 172.0 
Colorado 103,718 4,301,261 41.5 1,808,037 17.4 
Denver PMSA 3,761 2,109,282 560.9 856,685 227.8 
CCD 153 554,636 3,616.8 251,435 1,639.6 
Adams County 1,192 363,857 305.3 132,594 111.2 
Commerce City 26 20,991 812.2 6,873 265.9 
Aurora 143 276,393 1,936.6 109,260 766.7 

Source: U.S. Census Bureau (2002) 
 



I-70 East Draft Environmental Impact Statement   5.2 Social and Economic Conditions  

 Chapter 5: Affected Environment, Environmental Consequences, and Mitigation 
 

November 2008   5.2-7 

Certain types of populations are protected under federal or state regulation or guidance. Information on 
these populations in the study area (other than minority and low-income populations, which are covered 
separately) is summarized in the remainder of this section. The data presented is based on the 2000 U.S. 
Census. State and local organizations, including the Department of Local Affairs and the Piton 
Foundation, were also contacted as possible sources of information; however, the data both 
organizations provided on these populations is directly from the 2000 Census.  
 
Vehicle Availability 
The 2000 Census presents data on access to personal vehicles for occupied housing units. In the study 
area, 10.7 percent of occupied units, or 2,731 of the total 25,553 occupied units, had no vehicle available 
(i.e., the residents of these units depend on public transit, walking, or borrowing vehicles from 
neighbors, friends, or family members). This percentage is higher than either Colorado (6.4 percent) or 
the Denver PMSA (7.3 percent). Exhibit 5.2-8 depicts the availability of vehicles by neighborhood. 
 

Exhibit 5.2-8 
Percent of Housing Units with No Vehicles Available by Neighborhood 

 
Source: U.S. Census Bureau (2003b), Summary File 3, H44 (Tenure by Vehicle Availability). 
Note: The 2000 Census tabulated zero and two occupied housing units for the block groups representing Stapleton and 
DIA, respectively. Therefore, these neighborhoods were excluded from the exhibit.  

 
 
Children and Elderly 
The study area contained 28,045 children (under age 18), or 32 percent of the population, in 2000. This 
percentage is higher than in Colorado or the Denver PMSA (both about 26 percent). The study area 
contained 5,283 elderly persons (65 and over), six percent of the population in 2000. This percentage is 
lower than the percentage of people aged 65 and over in Colorado or the Denver PMSA. Exhibit 5.2-9 
shows the percent of people under age 18 for the study area and Exhibit 5.2-10 shows the percent of 
people aged 65 and over. 
 
 



5.2 Social and Economic Conditions    I-70 East Draft Environmental Impact Statement 

Chapter 5: Affected Environment, Environmental Consequences, and Mitigation 
 

5.2-8    November 2008 

Exhibit 5.2-9 
Percent of Population Under Age 18 in Study Area, by Block Group 

 
Source: U.S. Census Bureau (2003a), Summary File 1, P12 (Sex by Age). 

 
 

Exhibit 5.2-10 
Percent of Population Aged 65 and Over in Study Area, by Block Group 

 
Source: U.S. Census Bureau (2003a), Summary File 1, P12 (Sex by Age). 
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Disabled Persons 
Together, the block groups in the study area contain 18,059 persons with one or more disabilities based 
on 2000 Census data. This constituted 23.8 percent of the population of the study area. This percentage 
is higher than the percentage of people with disabilities in Colorado or the Denver PMSA (16.3 percent 
for both). Exhibit 5.2-11 shows the percent of people with one or more disabilities for the study area. 
Nearly all the block groups west of the former Stapleton Airport and all block groups in Montbello, have 
a percentage of people with disabilities that is higher than the statewide average. Some block groups in 
western Aurora also have a higher percentage of people with disabilities than the state average, but other 
block groups in Aurora are at the statewide average or lower. 
 

Exhibit 5.2-11 
Percent of Civilian Non-Institutionalized Population Over Age 4 

with One or More Disabilities in Study Area, by Block Group 

 
Source: U.S. Census Bureau (2003b), Summary File 3, P42 (Sex by Age by Disability Status by Employment Status for 
the Civilian Non-institutionalized Population 5 Years and Over). 
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National Origin 
The block groups in the study area contain 19,733 persons who were born abroad. This represents 22.5 
percent of the study area population. These statistics include people born in other countries, in Puerto 
Rico, or U.S. Island Areas such as Guam; however, persons born in other countries, but to parents who 
are U.S. citizens, are not included. Data on persons born abroad should not be confused with data on 
racial or ethnic origin; statistics on race and ethnicity are presented in a separate discussion. 
 
The percentage of people born abroad who lived in the study area is higher than the corresponding 
percentage in Colorado (8.8 percent) or the Denver PMSA (11.2 percent). It is also higher than the 
percentage for CCD (17.6 percent), Adams County (12.7 percent), Aurora (16.4 percent), or Commerce 
City (20.0 percent). 
 
Exhibit 5.2-12 shows the percentage of persons born abroad for the study area. As the exhibit shows, 
most of the block groups in the study area have a higher percentage of people born outside the U.S. than 
the statewide average. Within the study area, percentages tend to be higher for the block groups in the 
western portion, along with some in Montbello and the western portion of Aurora.  
 

Exhibit 5.2-12 
Percent of Population Born Abroad in Study Area, by Block Group 

 
Source: U.S. Census Bureau (2003b), Summary File 3, P21 (Place of Birth by Citizenship Status). 
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Language Spoken at Home 
The study area contains 27,809 persons who speak a language other than English at home. This 
represents 35.0 percent of the study area population (aged five or older). The percentage of people who 
speak a language other than English at home is higher for the block groups in the study area compared to 
the state (15.1 percent) and the Denver PMSA (17.3 percent). It is also higher than the corresponding 
percentage for CCD (27.0 percent), Adams County (21.6 percent), or Aurora (22.7 percent); however, it 
is slightly lower than the corresponding percentage for Commerce City (37.8 percent). Exhibit 5.2-13 
shows the percentage of persons who speak a language other than English at home. As the exhibit 
shows, most of the block groups in the study area have a higher percentage of persons who speak a 
language other than English at home than the statewide average. Within the study area, percentages tend 
to be higher for the block groups in the western portion, along with some in Montbello and the western 
portion of Aurora. 
 

Exhibit 5.2-13 
Percent of Population Aged Five and Over Who Speak a Language 

Other than English at Home in Study Area, by Block Group 

 
Source: U.S. Census Bureau (2003b), Summary File 3, P19 (Age by Language Spoken at Home by Ability to Speak 
English for the Population Five Years and Over). 

 
 
5.2.1.3 Public Services and Community Organizations 
Public services include police and law enforcement services, fire protection, emergency response 
services, schools, health care facilities, indoor recreation centers, libraries, and other services such as 
postal services. Publicly owned and publicly accessible parks are discussed in Section 5.9, Parklands 
and Recreation Areas. 
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Police and Law Enforcement 
Police services within Denver are provided by the Denver Police Department. Of the six police districts 
that serve Denver, three overlap the study area: District 2, District 5, and District 6. Denver’s 2005 
budget authorized 1,399 sworn personnel for the police force (CCD, 2005). 
 
District 1 of the Commerce City Police Department services the section of Commerce City within the 
study area. Eastside Deputies of the Adams County Sheriff’s Office provide additional law enforcement 
for Commerce City. Districts 1 and 2 of the Aurora Police Department provide police services in the 
portion of Aurora within the study area. District 5 of the Adams County Sheriff’s Office provides 
additional law enforcement for Aurora. The Aurora Police Department has an authorized manpower of 
596 sworn personnel and currently has 579 sworn personnel (Aurora Police Department, personal 
communication, April 14, 2005). The Adams County Sheriff’s Office is currently at full staffing, with 
two sergeants and eight deputies assigned to the Eastside Deputies (Adams County Sheriff’s Office, 
personal communication, April 18, 2005).  
 
The Denver County Jail is located in the Stapleton neighborhood at 10500 Smith Road. The daily 
population of the jail is about 2,100 inmates. In addition to holding prisoners convicted of misdemeanors 
and those awaiting trial, the jail also serves as a holding facility for convicted felons awaiting transfer to 
the Colorado Department of Corrections. 
 
Fire and Emergency Response 
Denver’s Fire Department is comprised of seven districts, of which four overlap the study area. District 
2 services Five Points, Lower Downtown (LoDo), and other downtown neighborhoods. District 4 
services the neighborhoods of Clayton, Cole, Northeast Park Hill, and Whittier. District 5 services the 
neighborhoods of Stapleton, Gateway, Green Valley Ranch, and Montbello. District 6 services the 
Elyria and Swansea and Globeville neighborhoods. DIA is a separate district. The following are Denver 
Fire Department stations within the study area (Piton Foundation, 2005; CCD, 2007):  

• Station 9, serving District 6, at 4400 Brighton Boulevard 
• Station 10, serving District 4, at 3200 Steele Street 
• Station 26, serving District 5, at 7934 Martin Luther King Boulevard 
• Station 27, serving District 5, at 12927 East Albrook Drive 
• Station 29, serving District 5, at 4800 Himalaya Street 

 
Station 2 of the South Adams County Fire Department services the section of Commerce City within the 
study area. The section of Aurora within the study area is serviced by three stations of the Aurora Fire 
Department: 

• Station 3, Battalion 1 at 3172 Peoria Street 
• Station 5, Battalion 1 at 1339 Airport Boulevard 
• Station 12, Battalion 1 at 19491 East 34th Drive 

 
The Denver Fire Department employs about 900 uniformed personnel (Denver Fire Department, 
personal communication, April 14, 2005). The Aurora Fire Department has an authorized manpower of 
297 uniformed personnel (Aurora Fire Department, personal communication, April 18, 2005). The South 
Adams County Fire Department is a volunteer department with 62 uniformed firefighters and five paid 
investigators (South Adams County Fire Department, personal communication, April 28, 2005).  
 
The Denver Health Paramedic Division, a division of the Denver Health and Hospital Authority (Denver 
Health Paramedic Division, 2005), provides all 911 emergency services within Denver. The Aurora Fire 
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Department provides emergency response services for Aurora and the Commerce City Police 
Department provides emergency response services for Commerce City.  
 
Schools 
Denver Public Schools has 90 elementary schools (including five Kindegarten-8 schools), 20 middle 
schools, 14 high schools, and 12 charter schools; total enrollment is approximately 72,500 students 
(Denver Public Schools, 2004). Aurora Public Schools operates 33 elementary schools, seven middle 
schools, and six high schools, with a total enrollment of approximately 32,500 students (Aurora Public 
Schools, 2004). Commerce City is served by Adams County School District 14, with a total enrollment 
of approximately 6,500 students (Adams County School District 14, 2005). There are numerous public 
and private schools located within the study area, as shown in Exhibit 5.2-14. 
 

Exhibit 5.2-14 
Schools, Health Care Facilities, Recreation Centers, Libraries, and Postal Offices 

 
 
Of the schools shown in Exhibit 5.2-14, Swansea Elementary School at 4650 Columbine Street is the 
closest to I-70. The school is on a parcel next to the viaduct and 46th Avenue; a fence about 50 feet 
north of the viaduct defines the southern edge of the school playing field. The field is about 90 feet wide 
north to south, so that the edge of the main school playground is about 140 feet north of the viaduct. 
Swansea Elementary School is located within the Elyria and Swansea neighborhood and serves these 
neighborhoods as well as Northeast Park Hill. The school has a capacity to accommodate 747 students 
(Denver Public Schools, personal communication, April 18, 2005), and enrolled 562 students in the 
2006 school year (Colorado Department of Education, 2006). Due to growth in the area and the 
upcoming addition of sixth grade students, capacity at Swansea Elementary School is being increased 
with the addition of a two-classroom modular building (Denver Public Schools, personal 
communication, April 18, 2005). Elyria and Swansea are also served by one other Denver Public School 
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elementary school, Harrington K-8 School at 2401 East 37th Avenue, which also serves students in 
Clayton and Cole. Northeast Park Hill is served by Smith Elementary School, at 3590 Jasmine Street.  
 
The Denver Public Schools Department of Transportation formerly operated a bus terminal in the study 
area (one of two in Denver, with an additional satellite terminal in Aurora). The Northeast Terminal was 
formerly located at 4850 Brighton Boulevard. However, this terminal is no longer actively used for 
maintenance.  
 
Health Care Facilities 
Several hospitals and other health care facilities provide medical services in and near the study area. 
There are three health care facilities within the study area (Piton Foundation, 2005; Denver Health, 
2005), which are also shown in Exhibit 5.2-14. 

• Denver Health – Park Hill Family Health Center at 3380 Dahlia Street 
• Denver Health – Montbello Family Health Center at 4685 Peoria Street 
• Globeville Community Health Clinic at 5075 Lincoln Street 

 
In addition, Denver Health runs several health clinics at public schools within the study area, including 
Rachel Noel Middle School, Bruce Randolph Middle School, and Montbello High School (CCD, 
2006b).  
 
Recreation Facilities 
A number of indoor and outdoor public recreation facilities are located in the study area. There are ten 
indoor public recreation facilities, in addition to the Denver Coliseum at the southeast corner of I-70 and 
Brighton Boulevard. The Coliseum, which seats about 8,000 to 10,000 people depending on the type of 
event, is used for many types of indoor events such as hockey, basketball, and concerts (Denver 
Coliseum, 2004). The ten indoor public facilities, which are also shown in Exhibit 5.2-14, include: 

• Aztlan Recreation Center at 4435 Navajo Street 
• Globeville Recreation Center at 4496 Grant Street 
• Green Valley Recreation Center at 4890 Argonne Way 
• Hiawatha Davis Jr. Recreation Center at 3334 Holly Street 
• Johnson Recreation Center at 4809 Race Street 
• Martin Luther King Jr. Recreation Center at 3880 Newport Street 
• Montbello Recreation Center at 15555 E. 53rd Avenue 
• St. Charles Recreation Center at 3777 Lafayette Street 
• Stapleton Recreation Center at 5090 Broadway 
• Swansea Recreation Center at 2650 East 49th Avenue 

 
These recreation centers have a variety of activities and facilities, including senior citizen activities, 
baseball fields, tennis courts, indoor and outdoor swimming pools, and indoor gymnasiums.  
 
Public Libraries 
The Denver Public Library system has 22 branches throughout Denver and serves 417,600 people in the 
Denver area (Denver Public Library, 2005). There are three branches in the study area, shown in Exhibit 
5.2-14:  

• Valdez-Perry Library at 4690 Vine Street 
• Montbello Library at 12955 Albrook Drive 
• Pauline Robinson Library at 5575 East 33rd Avenue 
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Postal Services 
There are two U.S. Postal Services facilities in the study area: the Stockyards Post Office at 4910 
Brighton Boulevard and the Denver General Mail Facility Post Office at 7500 East 53rd Place, just 
northeast of I-270 and Quebec Street. Both of these facilities are used for mail sorting, delivery, and 
customer service. The facilities are shown on Exhibit 5.2-14.  
 
Community Organizations 
Community organizations, including religious and secular institutions, also provide vital services within 
neighborhoods and communities. These groups provide a critical array of programs, including but not 
limited to, youth development, human services, social and environmental justice, community 
development, and education.  

There are numerous churches and other religious institutions located throughout the neighborhoods and 
communities within the study area, including nearly 150 within the Denver study area alone (Piton 
Foundation, 2005). Reflecting the racial, ethnic, and cultural diversity of the neighborhoods and 
communities within the study area, these religious institutions represent a wide variety of faiths.  
 
Many community organizations and institutions serve the needs of the populations within the study area, 
providing a range of services to individuals, families, and businesses. Several organizations have 
particular importance because of their mission or location within the study area.  
 
5.2.1.4 Neighborhood Character and Cohesion 
Neighborhood character is generally considered to be a combination of the various elements that give a 
neighborhood its distinct personality. These elements can include land use, visual resources, historic 
resources, socioeconomic conditions, and other physical or social characteristics. Neighborhood 
cohesion refers to the social interaction or potential for social interaction between or among people 
within neighborhoods. Cohesion can also refer to the presence or absence of barriers (physical or 
perceived), which discourage neighborhood interaction across the barrier, or physically isolate one 
section of a neighborhood from the remainder. 
 
The communities and neighborhoods within the project area have long and rich histories. However, 
some of these neighborhoods also currently suffer from high poverty rates, deteriorated infrastructure, 
and a lack of neighborhood-serving retail and commercial services. These problems can be attributed to 
several factors, including shifts in local and regional economic patterns, aging populations, and the 
construction of I-70 in the 1960s, which resulted in the removal of homes and businesses and represents 
a physical barrier in some neighborhoods.  
 
Exhibit 5.2-15 provides statistical information about the study area neighborhoods (along with the 
Denver PMSA for comparison), plus the portions of Aurora and Commerce City within the study area, 
to provide a context for the characteristics of the neighborhoods in the project area. 
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Exhibit 5.2-15 
Neighborhood Statistics 

Neighborhood or 
Place Population Housing 

Units 
Percent 
Latino 

Percent 
Non-Latino 

African-
American 

Percent 
Non-

Latino 
White 

Median 
Housing 

Value (1999 
dollars)1 

Percent of 
Population 
Residing in 

Same House 
for 11 or 

More Years

Denver PMSA 2,109,282 856,685 19% 5% 70% $176,600 25%
Clayton 5,172 1,573 50% 39% 6% $109,669 36%
Cole 5,662 1,714 71% 21% 6% $107,099 28%
DIA 4 3 0% 25% 50% $75,000 0%
Elyria and Swansea 6,708 1,814 83% 5% 10% $97,380 31%
Five Points 3,483 1,057 52% 10% 33% $134,814 20%
Globeville 3,454 955 77% 3% 17% $91,576 34%
Gateway and Green 
Valley Ranch 8,822 3,624 16% 30% 45% $161,346 9%
Montbello 27,914 8,194 37% 44% 13% $138,919 29%
Northeast Park Hill 7,824 2,714 24% 69% 5% $135,653 37%
Stapleton2 6,100 2,300 N/A N/A N/A N/A N/A
Aurora3 11,330 3,598 26% 13% 54% $132,376 37%
Commerce City3 4,640 1,567 53% 3% 41% $111,125 33%

Source: U.S. Census Bureau (2002) and Forest City Stapleton (2006). 
N/A = Not applicable or not available. 
1. Represents a weighted average median for neighborhoods (but a true median for the Denver PMSA). 
2. Data for Stapleton reflect estimated population as of the end of 2005 as reported by Forest City Stapleton (2006). 
3. Includes only block groups within the study area, not the entire city. 
 
 
Denver Neighborhoods 
Five Points, in the southwest part of the project area, is a mix of commercial and residential uses. The 
neighborhood contains Coors Field, the home of the Colorado Rockies baseball team, which is credited 
with the recent commercial revitalization of the area surrounding the ballpark. The area around Welton 
Street is a thriving mixed-use district. Several new housing developments have also been built in Five 
Points in the past few years (Downtown Denver Partnership, 2003). Several railroad tracks, particularly 
on the western side of the neighborhood, affect neighborhood cohesion; however, the neighborhood is 
well connected to downtown Denver via light rail. 
 
Globeville is located in the northwest part of the project area. The construction of I-25 and I-70 left 
Globeville somewhat isolated from the rest of Denver. This split left only two local roads, Lincoln and 
Washington Street, open to north-south vehicular traffic. At present, Globeville can be described as a 
residential island surrounded by industry. With both interstates bisecting Globeville, there are substantial 
barriers to neighborhood cohesion (Harris and Wheeler, 1989).  
 
Elyria and Swansea are just east of Globeville. Though Elyria and Swansea were settled as two different 
neighborhoods, Denver now considers them to be a single neighborhood due to their proximity to one 
another and similar issues (e.g., residential and industrial land uses adjacent to one another). Due to their 
different demographic histories, some neighborhood residents tend to consider themselves as living in 
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separate neighborhoods, and some members of either neighborhood may not frequent services (e.g., 
parks, recreation centers, markets) in the other. For the purposes of this report, Elyria and Swansea are 
discussed primarily as a single neighborhood; however, where the separation between the two historic 
neighborhoods is important for understanding effects, that issue is also addressed. 
 
The history of industrial use in the Elyria and Swansea neighborhood has had lasting effects. In addition 
to the large amount of industrial and commercial development, the most significant influence on the 
Elyria and Swansea neighborhood has been I-70, which was constructed in the 1960s. Present-day Elyria 
and Swansea is comprised of residential enclaves surrounded by large areas of industrially-zoned land. 
Small sections of well-maintained, single-family homes are interspersed with larger areas of commercial 
and industrial development such as the Denver Union Stockyards, Cudahy Meatpacking, the National 
Western Complex, and Pepsi-Cola Bottlers (CCD Community Planning and Development Office, 1989). 
In addition, one of the long-standing neighborhood issues in Elyria and Swansea are the presence of a 
large number of salvage yards and landfills, primarily related to auto parts recycling businesses (CCD 
Community Planning and Development Office, 2003a). Community cohesion is disrupted by the 
presence of I-70 bisecting the neighborhoods, the interspersed industrial uses and residential areas, and 
the railroad lines and spurs (including the UPRR tracks between Brighton Boulevard and Vasquez 
Boulevard, which run directly between residential areas) that interrupt direct street access between major 
thoroughfares and destination points.  
 
There are three food markets and three convenience stores located within Elyria and Swansea. The 
closest grocery stores, the Wal-Mart Supercenter in Commerce City and the Downing Supermarket at 
Downing Street and Bruce Randolph Avenue, are about two miles from the neighborhood. Exhibit 
5.2-16 shows the location of local markets and convenience stores within Elyria and Swansea and in 
adjacent neighborhoods, and the location of grocery stores in the vicinity of Elyria and Swansea. 
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Exhibit 5.2-16 
Food Markets and Grocery Stores in North Denver 
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The Cole neighborhood, located in the western portion of the project area, is one of Denver’s older 
neighborhoods. Today, it can be best characterized as a low-density residential neighborhood with some 
isolated commercial development and substantial industrial uses north of 38th Avenue. Much of the area 
remains typical of the middle-class sections of the city that were developed at the turn of the century. 
Community cohesion is generally intact, with no substantial physical barriers. The most prominent 
connections from Whittier to downtown Denver are 23rd Avenue and Martin Luther King Boulevard. 
The neighborhood has convenient access to surrounding retail businesses, restaurants, and services in 
Five Points and uptown.  
 
The Clayton neighborhood is located just east of Cole, in the southwest portion of the project area. 
Clayton was annexed to Denver in 1883 and currently is considered an economically depressed area. In 
order to help revitalize the area, the Denver Urban Redevelopment Authority is leading an effort to 
redevelop the 37-acre 3800 York Street Brownfields site, originally built as storage for U.S. Army 
medical supplies in the 1940s, into a business park. The existing structures will be refurbished to provide 
a small business development center, daycare facility, medical/dental service clinic, and industrial 
office/warehouse space. Community cohesion in the Clayton neighborhood is generally intact, with no 
substantial physical barriers (Brownfields Redevelopment Initiative, n.d.).  
 
The Northeast Park Hill neighborhood is part of the Greater Park Hill neighborhood, which is located 
about three miles east of downtown Denver, immediately west of the former Stapleton International 
Airport. Greater Park Hill is described as a “uniquely integrated neighborhood.” This is largely due to 
events that happened during the 1950s that encouraged blacks to reside in Greater Park Hill despite 
existing segregationist real estate practices in place at the time. Single-family residences characterize the 
southern portion of Northeast Park Hill, while the northern portion includes more industrial and 
commercial development. Major cultural and recreational features within Northeast Park Hill include the 
Denver Museum of Nature and Science , City Park, and the Denver Zoo. The UPRR travels east west 
through the central portion of the neighborhood. The portions of the neighborhood these travel corridors 
run through is predominantly commercial and industrial, so these corridors do not present barriers to 
residential neighborhood cohesion given the current land use. 
 
Stapleton, located in the center of the project area, encompasses approximately 4,700 acres (7.5 square 
miles), including the property that served as the former Stapleton International Airport as well as some 
surrounding areas. In 2006, DRCOG reported about 5,300 residents in about 1,900 homes in the 
redevelopment area; however, the DRCOG data includes the institutionalized population at the Denver 
County Jail, which averages about 2,100 inmates daily (DRCOG, personal communication, April 2007). 
Two large retail centers, Quebec Square Regional Retail Center (740,000 square feet) and NorthField 
Stapleton (1.2 million square feet) were open as of November 2006. The full build out of the 
redevelopment area is expected to be completed by 2020 and consist of approximately 12,000 homes 
and apartments, 13 million square feet of commercial uses, and more than 1,100 acres of new parks and 
open space (Forest City Stapleton, 2006). Much of the land slated for redevelopment is currently 
undeveloped. The Stapleton area is bisected by I-70 and UPRR, and the physical structure also contains 
remnant facilities associated with Stapleton International Airport. However, the redevelopment will 
likely eliminate remnant airport facilities and incorporate I-70 and UPRR in a way that minimizes any 
negative effects on community cohesion. 
 
The Montbello neighborhood is in the north-central portion of the project area. The neighborhood is 
primarily made up of single-family homes, although there are some businesses in the southern portion 
(CCD Community Planning and Development Office, 1991). Home ownership is significantly greater 
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than in Denver as a whole; 73 percent of homes were owner-occupied in 2000. Community cohesion is 
generally intact, with no substantial physical barriers. 
 
The Gateway community is located in the eastern portion of the project area between the communities of 
Montbello and Green Valley Ranch. The land that now comprises Gateway was annexed by Denver to 
link the city with DIA. Prior to annexation, this area was predominantly undeveloped or in agricultural 
use. The Gateway Concept Plan (CCD Community Planning and Development Office, 1990a), adopted 
in 1990, provides a master plan for mixed-density residential and commercial development. Some of the 
land has already been developed, with clusters of commercial and industrial uses including office parks, 
hotels, and restaurants. Over 3,000 acres of land within the community is zoned for industrial and 
commercial uses. One of the goals for the Gateway community is that it will become a major regional 
employment center, on a level with downtown Denver and the Denver Technological Center (DTC) 
(Denver Urban Design Standards and Guidelines Community Planning and Development Agency, 1999; 
City of Aurora, 2003). Peña Boulevard, which is the primary access road for DIA from I-70, runs north 
south through the center of the Gateway community. Due to the commercial nature of the Gateway 
community at this time, Peña Boulevard and other roadways serving DIA are critical to this community 
and do not currently represent barriers to neighborhood cohesion.  
 
Green Valley Ranch, on the east side of the project area, comprises about 2,400 acres. The original 
Green Valley Ranch area, which was annexed to Denver from Adams County in 1973, included another 
640 acres north of 56th Avenue between Himalaya Road (extended) and Picadilly Road (extended), but 
this additional land was de-annexed from Denver and re-annexed to Adams County in 1980 (CCD 
Community Planning and Development Office, 1991). Green Valley Ranch is developed primarily south 
of 48th Avenue; the area between 48th Avenue and 56th Avenue remains substantially undeveloped 
(The Piton Foundation, 2004). Development of Green Valley Ranch began in 1981 and has been guided 
by a master plan adopted in 1978 that has sought to ensure compatibility of land uses, location of 
business areas, provision of nearby employment, location of parks and schools, and design of street 
layouts (CCD Community Planning and Development Office, 1991). Community cohesion is generally 
intact, with no substantial physical barriers.  
 
DIA, which opened in 1995, is the second largest airport in the world in terms of land area. It served 
over 47 million passengers in 2006, making it the fifth busiest airport in the U.S. and tenth in the world 
(Airports Council International, 2006). With the exception of the airport and airport-related facilities 
(e.g., rental car, parking, services), development within the boundaries of the DIA area is minimal, with 
limited to low density, rural, residential, and airport-related commercial development east of Peña 
Boulevard. Peña Boulevard, the only access road into DIA, runs north south through the western portion 
of the DIA area. 
 
Aurora 
The project area contains the northern and northwestern portions of Aurora, specifically the Morris 
Heights, Peterson, and Aurora Gateway neighborhoods, as well as a large but sparsely populated portion 
of Aurora just south of DIA. Not including this area, the project area includes about nine square miles 
within Aurora (U.S. Census Bureau, 2002). Aurora is the third largest city in Colorado in terms of 
population and the second largest in terms of land area, comprising 143 square miles of land (U.S. 
Census Bureau, 2002). Although portions of Aurora lie within Arapahoe and Douglas counties, the 
portion of Aurora in the project area is within Adams County.  
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Aurora serves both as an employment center and the home to many commuters who work in Denver. 
Major business/industrial parks within northern Aurora that are in or near the project area include 
(Adams County Economic Development Inc., 2003): 

• Airport Distribution Center at 15755 East 32nd Avenue 
• Airways Business Park south of Smith Road between Airport Boulevard and Tower Road 
• Aurora Commerce Center at Smith Road and E-470 
• Gateway Park at I-70 and Chambers Road 
• I-225 Distribution Center at 13550 Smith Road 
• Majestic Commercenter at I-70 and Tower Road 
• Upland Park at Smith Road and Chambers Road 

 
Some of these business parks are located within the Aurora Enterprise Zone, south of Smith Road and 
west of I-225, which partly overlaps the project area (City of Aurora, 2003). The Enterprise Zone offers 
various tax incentives for businesses located within it to undertake certain activities, such as job training 
and creation and investment in equipment and infrastructure (Adams County Economic Development 
Inc., 2003).  
 
According to the 2000 Census, the residential neighborhoods of Aurora within the project area contained 
about 13,250 people, which represent about five percent of Aurora’s population of 276,400 in 2000.      
I-225 runs north south through the portion of Aurora in the project area, but otherwise community 
cohesion is generally intact, with no other substantial physical barriers. Although the UPRR runs 
through the portion of Aurora in the project area, the railroad serves as a natural barrier between 
primarily commercial/industrial land uses to the north and primarily residential/commercial land uses to 
the south. 
 
Commerce City 
Commerce City is located in Adams County, immediately north of the Denver city limits and the 
Northeast Park Hill neighborhood. Commerce City comprises about 26 square miles of land, but only 
about 5.25 square miles lies within the project area. The main portion within the project area extends 
roughly from Colorado Boulevard to Quebec Street and 48th Avenue to 60th Avenue.  
 
Commerce City is approximately eight miles from downtown Denver and 25 miles from DTC, and is 
also adjacent to DIA. Commerce City is also along several major rail corridors and I-270, which runs 
through Commerce City from northwest to southeast, connecting with I-70 about one-half mile 
southwest of the city. Although these travel routes present barriers to community cohesion, they also 
provide mobility and connectivity for people and freight. 
 
5.2.1.5 Current Health Conditions 
Due to concerns expressed by the public during project scoping, the project team investigated studies of 
current and recent health conditions within and near the project area. The project team identified peer-
reviewed works that have been performed using information from the study corridor and that have been 
conducted by major agencies responsible for public health, including the  Colorado Department of Public 
Health and Environment (CDPHE),  the U.S. Environmental Protection Agency, and the Center for 
Disease Control’s Agency for Toxic Substances and Disease Registry. 
 
Based on these criteria, the team identified four studies conducted by CDPHE. The locations of the areas 
in which the studies were performed are shown in Exhibit 5.2-17. The CDPHE studies address cancer 
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incidence and were generally conducted in response to concerns about exposure to environmental 
contaminants associated with hazardous waste sites located in the area. This summary is not a 
comprehensive assessment of the current health status in the project area. However, the studies 
summarized here do provide a reliable index of the occurrence of cancer in the communities in and near 
the study area. The occurrence of cancer in these communities, while not a comprehensive gauge of 
health status, is an important indicator of human health conditions.  
 
Overall, CDPHE’s cancer studies suggest that the occurrence of some types of cancer in and near the 
project area is higher than in the Denver PMSA as a whole. In the studies reviewed, CDPHE did not 
generally make specific findings regarding the causes of the increased incidence of cancer. CDPHE 
suggested that behavioral risk factors such as smoking, dietary habits, alcohol consumption, as well as 
viral infections or other predisposing genetic factors or family history might be significant contributors 
to the observed elevated incidence rates. CDPHE also stated that other factors, such as exposure to 
carcinogens in the occupational, indoor, and ambient air, may also contribute to the overall individual 
and population risk (CDPHE, 2002, 2003a, 2003b, 2003c). 
 
Cancer in North Denver: 1998-2000 
The primary focus of Cancer in North Denver: 1998-2000 (CDPHE, 2002) was to analyze cancer rates 
in North Denver (Exhibit 5.2-17) compared to those in the Denver PMSA, and to identify behavioral and 
other risk factors that could be contributing to the observed elevated rates. The report incorporates data 
from three CDPHE sources:  

• Cancer-related behavior data from the 2000 Colorado Behavioral Risk Factor Surveillance 
System survey and additional data collected between August 2000 and September 2001 in North 
Denver using Behavioral Risk Factor Surveillance System questions and methodology. 

• Cancer incidence and stage data from the Colorado Central Cancer Registry.  
• Cancer mortality data from the CDPHE Health Statistics Section (CDPHE, 2002). 
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Exhibit 5.2-17 
Areas of Analysis for Studies of Existing Health Conditions 
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The study used established statistical methods to analyze whether cancer rates were statistically higher 
for North Denver compared to the remainder of the Denver PMSA.2 The study investigated all cancer 
types combined, as well as specific cancer types (colorectal, lung, melanoma, breast, cervical, and 
prostate). It also analyzed rates for men and women separately, as well as for men and women within 
different racial/ethnic categories (Latino, non-Latino White, and non-Latino Black). The principal 
findings of the comparisons between North Denver and the remainder of the Denver PMSA include: 

• For all cancer types combined, cancer rates in North Denver were statistically higher for men of 
all racial/ethnic backgrounds combined, and for non-Latino White men and women considered 
as subgroups. 

• For some specific cancer types (tumor sites), cancer rates in North Denver were statistically 
higher for men and women of all racial/ethnic backgrounds combined, and for non-Latino White 
men and women considered as subgroups, but not for Latino men or women, nor for non-Latino 
Black men or women. 

• Cancer rates in North Denver were not statistically higher for Latino or non-Latino Black men 
and women (as subgroups), either considering all cancer types together or for individual types of 
cancer.  

 
These findings are summarized in Exhibit 5.2-18. 
 

Exhibit 5.2-18 
Summary of Cancer Incidence in North Denver 

Compared to Cancer Incidence in the Denver PMSA 

All People Non-Latino White Non-Latino Black Latino 
Cancer Site 

Men Women Men Women Men Women Men Women 

All combined  --   -- -- -- -- 

Colon & Rectal -- --  -- -- -- -- -- 

Lung  --   -- -- -- -- 

Melanoma   --  x x x x 

Female Breast N/A  N/A -- N/A -- N/A -- 

Invasive Cervical N/A  N/A -- N/A -- N/A -- 
Prostate -- N/A -- N/A -- N/A -- N/A 

Source: Summarized from CDPHE, 2002 
 = Significantly higher incidence for the area in North Denver compared to the greater Denver metropolitan area, at a 95 

percent or higher confidence level (tests in the report used different confidence levels, but all used a 95 percent or higher 
confidence level) 
-- = Not significantly higher incidence compared to the greater Denver metropolitan area 
x = Insufficient data to evaluate statistically 
N/A = not applicable 

 
 

                                                 
2 “Statistically higher” refers to the concept of statistical significance, which can be used to measure differences between 
outcomes (e.g., the incidence of cancer among two different groups of people) based on a sample of data rather than 
surveying 100 percent of the individuals in the population. The four CDPHE studies summarized here all used a 95 percent or 
higher confidence level to assess statistical significance. This means that when cancer rates for a subgroup are described as 
statistically elevated above those of the general population, there is a 95 percent probability that the differences observed in 
the samples chosen is true for the entire population as well. 
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CDPHE points out that it is widely held that most kinds of cancer can be prevented and/or detected at an 
early stage. The report states that studies suggest that 75 to 80 percent of cancer deaths are attributable 
to health behaviors, including smoking, diet, obesity, physical inactivity, excessive alcohol intake, and 
reproductive and sexual history. A change to healthy behaviors and/or a cancer-related check-up is 
recommended to reduce the chance of getting cancer (CDPHE, 2002). Based on this premise, CDPHE 
also surveyed the occurrences of cancer-related behavioral risk factors in North Denver. The following 
detailed risk factor information can be found in the report: 

• North Denver had a significantly higher proportion of current smokers compared to Colorado as 
a whole. 

• The proportion of overweight adults in North Denver (about 57 percent) is statistically 
significantly higher than the statewide proportion (about 48 percent). 

• Women age 40 and over in North Denver were slightly less likely than other women in Colorado 
to have had a mammogram in the past two years. 

• Residents in North Denver were less likely to have been screened for colorectal cancer with a 
blood stool test in the past year than people statewide. Residents in North Denver also had a 
lower proportion of ever having had a sigmoidoscopy or colonoscopy for colorectal cancer than 
people in Colorado. 

• People in North Denver use sunscreen significantly less often than people statewide, but 
regularly use shade for sun protection significantly more often than people statewide (CDPHE, 
2002). 

 
In summary, according to CDPHE, there were several areas of the study that showed significant 
differences in cancer rates and cancer-related behaviors between North Denver, the remainder of the 
Denver PMSA, and the state. In general, the report suggested that behavioral risk factors were a 
significant contributor to the increased cancer incidence rate detected in North Denver. The report did 
not make any findings with respect to environmental exposure as a contributor to the increased 
incidence of cancer in North Denver (CDPHE, 2002). 
 
Analysis of Diagnosed Versus Expected Cancer Cases for the Northeast Denver Metropolitan 
Area in the Vicinity of the Rocky Mountain Arsenal, 1979-1996 and 1997-2000 
These two reports, covering the periods 1979 through 1996 (CDPHE, 2003a) and 1997 though 2000 
(CDPHE, 2003b), report the initial and follow-up findings of ongoing cancer surveillance for 
communities in the northeast Denver metropolitan area, specifically the area surrounding the Rocky 
Mountain Arsenal National Wildlife Refuge (Refuge) in Adams County north of 56th Avenue, 
Stapleton, and Montbello. The following are the objectives of the Refuge cancer surveillance project:  

• Establish rates of cancer incidence prior to soil remediation at the Refuge. 
• Analyze cancer incidence rates for significant temporal or spatial changes during and after the 

Refuge’s soil remediation.  
• Investigate any increased or otherwise unexplained rates of cancer. 

 
The study design used in these analyses focused on a numerical summary of cancer incidences in each 
of the communities surrounding the Refuge. The results aided in determining whether the number of 
cases of cancer is greater or less than expected and whether that difference is statistically significant. 
The studies do not make detailed examinations of individual cases and do not allow conclusions to be 
made about causal association between any single cancer or group of cancers and environmental 
exposure.  
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The studies examined three geographic areas, illustrated in Exhibit 5.2-17, including: 
• Area 1, which is north and west of the Refuge, including north Commerce City - Area 1 has been 

further subdivided into Areas 1A and 1B. 
• Area 2, Commerce City. 
• Area 3, which is generally bounded on the north by 56th Avenue and includes the neighborhoods 

of Stapleton, Montbello, Gateway, and Green Valley Ranch. 
 
Cancer rates from the Denver PMSA over this time period (excluding Areas 1, 2, and 3 from the Refuge 
studies) were used as standards for estimating the expected number of cancers. Exhibit 5.2-19 provides a 
summary of the main finding of these studies. 
 
As indicated in both the 1979 to 1996 and 1997 to 2000 analyses, when all cancers were combined 
together within a study area, there were not statistically significant differences between the study area 
populations and the Denver metropolitan area population (indicated by the open cells in the exhibit). 
However, when the data was disaggregated and examined to show different types of cancer, statistically 
significant differences between the populations of each study area and the Denver metropolitan area 
population were identified. 
 

Exhibit 5.2-19 
Summary of Cancer Incidence in the Vicinity of the Refuge 

Compared to Cancer Incidence in the Denver Metropolitan Area 

1979-1996 1997-2000 

Men Women Men Women 
Study Area 

All 
Cancers 

Specific 
Anatomical 
Site or Type 

All 
Cancers

Specific 
Anatomical 
Site or Type

All 
Cancers

Specific 
Anatomical 
Site or Type 

All 
Cancers 

Specific 
Anatomical 
Site or Type

Area 1  
1A and 1B -- 

K, OP, La, 
Bl, S, Lu -- K, Lu -- P, Lu -- P, Lu 

Area 2 -- La, Le, Lu -- La, Le, Lu, C -- Ly -- -- 
Area 3 -- -- -- Sa, MM -- -- -- Br 
Source: Summarized from CDPHE (2003a, 2003b).  
Letters represent a significantly higher incidence for the area in the vicinity of the Refuge compared to the Denver 
metropolitan area, at a 95 percent or higher confidence level (tests in the report used different confidence levels, but all 
used a 95 percent or higher confidence level). Letters refer to specific types or anatomical sites, as follows: K = Kidney; 
OP = Other Pharynx; La = Larynx; Bl = Bladder; S = Stomach; Lu = Lung; Le = Leukemia; P = Pancreas; Sa = Salivary 
glands; MM = Multiple Myeloma; C = Cervix; Ly = Lymphoma; Br = Brain. 
-- = Not significantly higher incidence for the area in the vicinity of the Refuge compared to the Denver metropolitan area. 

 
 
With respect to the 1979 to 1996 portion of the study, CDPHE concluded that many or most of the lung 
and laryngeal cancers (Lu and La in Exhibit 5.2-19) reported in Areas 1, 2, and 3 may be related to 
smoking (2003a). This conclusion is based on the known strong association between smoking and each 
of these cancers and the large number of reported cases with smoking histories. CDPHE noted, however, 
that other factors, such as exposure to carcinogens in the occupational, indoor, and ambient air, may also 
contribute to the overall individual and population risk (2003a). Other than these notes, neither study 
made findings with respect to determining the causes of the increased incidence of specific cancer sites 
or types. 
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Analysis of Diagnosed Verses Expected Cancer Cases in Residents of the Vasquez Boulevard/I-
70 Superfund Site Study Area 
The Analysis of Diagnosed verses Expected Cancer Cases in Residents of the Vasquez Boulevard/I-70 
Superfund Site Study Area (CDPHE, 2003c) investigated cancer occurrence for neighborhoods in the 
Vasquez Boulevard/I-70 Superfund Site in north-central Denver. The study area is illustrated in Exhibit 
5.2-17. Previous studies conducted by the U.S. Environmental Protection Agency have indicated high 
levels of arsenic and lead in soil at some homes in the Elyria and Swansea, Clayton, Cole, and southwest 
Globeville neighborhoods. The study was conducted at the request of citizen representatives of Colorado 
People’s Environmental and Economic Network and the Cole, Elyria and Swansea, and Clayton 
Neighborhood Coalition to conduct a review of cancer rates in their community.  
 
The study examined all cancers diagnosed and reported to the Colorado Central Cancer Registry from 
1982 to 1998 for a geographic area matching the Superfund site boundary (census tracts 35.00, 36.01, 
36.02, and a small portion of 16.00). Cancer rates from the rest of the Denver PMSA over the same time 
period were used as standards for estimating the expected number of cancers. The primary focus of this 
study was to evaluate the occurrence of lung and bladder cancer, based on the association reported in the 
epidemiological literature between arsenic exposure and these types of cancer. At the community’s 
request, the study also investigated the number of all cancer types combined. Additional analysis was 
done to investigate the potential association between the level of arsenic in soil and observed increases 
in specific types of cancer.  
 
CDPHE found an elevated (statistically significantly higher) incidence of cancer for the Vasquez 
Boulevard/I-70 study area as a whole, for men and women combined, and for all cancer types combined 
(2003c). The study also showed, for cancer types with an established association with arsenic exposure 
(lung and bladder), the outcome of this study was mixed, with an observed number of lung cancers that 
was statistically higher than expected, but no elevation in bladder cancer. Additional statistical analyses 
did not detect an association between the occurrence of lung cancer and high levels of arsenic in the soil 
of homes where individuals with lung cancer lived.  
 
CDPHE also found a higher than expected rate of cancer in the Vasquez Boulevard/I-70 study area for 
other specific cancer types (tumor sites), including pancreas, breast, cervical, colorectal, other pharynx, 
larynx, brain and other nervous system cancers, and multiple myeloma. CDPHE states, however, that 
there is no established association between these specific types of cancers and arsenic exposure, and the 
report posits that these cancers are predominantly associated with other known risk factors, such as 
smoking, dietary habits, alcohol consumption, viral infections, or other predisposing genetic factors or 
family history (2003c). 
 
CDPHE notes that many or most of the lung and laryngeal cancers reported from these neighborhoods 
are likely related to smoking (2003c). The report also states that other factors, such as exposure to 
carcinogens in an occupational setting or other chemical exposures from indoor or ambient air, may also 
contribute to the overall individual and population risk. Tobacco use is also recognized as an important 
risk factor for several of the other types of cancer that were elevated among segments of the study 
population. Colorectal, other pharynx, cervix, and pancreas cancer all have an established association 
with smoking. The Colorado Central Cancer Registry records showed that, among these cancer types, 57 
to 100 percent of all cases with known smoking status were reported to be smokers. Therefore, smoking 
is likely to be a significant risk factor in those diagnosed with these types of cancer, although other 
factors may have also played a role. For example, excessive use of alcohol was noted for several 
individuals diagnosed with other pharynx cancer, which is a recognized risk factor for this disease. 
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CDPHE’s review of the epidemiological literature revealed that none of these cancer types has an 
established association with exposure to arsenic (2003c). 
 
Summary of Current Health Conditions 
The review of CDPHE’s cancer studies suggests that within the general vicinity of the project area the 
occurrence of some cancers is higher than in the Denver PMSA as a whole. In general, CDPHE also 
found that behavioral risk factors such as smoking, dietary habits, alcohol consumption, as well as viral 
infections or other predisposing genetic factors or family history, might be significant contributors to the 
observed elevated incidence rates. Additionally, CDPHE noted that other factors, such as exposure to 
carcinogens in the occupational, indoor, and ambient air, may also contribute to the overall individual 
and population risk (2002, 2003a, 2003b, 2003c). 
 
5.2.1.6 Employment, Businesses, and Income 
Economic factors considered include regional employer types and business sectors, prominent 
businesses in the corridor, estimated local employment statistics within the study area, and household 
income in the corridor and region. 
 
The Denver metropolitan area (i.e., the Denver PMSA plus Boulder and Broomfield counties) is the 
largest population and employment center within the state of Colorado, with 56 percent of the state’s 
population and 61 percent of the state’s jobs, and has a diverse employment base as is typical of a major 
metropolitan area (CCD, 2006a). As a regional center for the Rocky Mountains as well as the western 
plains, Denver is the location for several corporate and regional headquarters for large private 
companies, and has more federal employees than any U.S. city except Washington, D.C. (CCD, n.d.). 
Denver is also regarded as a high-technology center, with focused growth in the telecommunications and 
other high-technology fields during the 1990s to early 2000s. This is partially a result of, and has also 
contributed to, the highly educated workforce in the Denver area. Colorado has the fifth highest 
percentage of college graduates in the country, and of the adult workforce in the Denver area, 87 percent 
are high school graduates and 33 percent are college graduates. Colorado has ranked first in the nation in 
the concentration of high-technology workers for every year from 2000 to 2006 (CCD, 2006a). 
 
The largest private-sector employers in the greater metropolitan Denver area are listed in Exhibit 5.2-20. 
As shown, Denver’s top employers largely comprise retail, high-technology (such as aerospace and 
telecommunications), and health care fields. Many public sector employers, such as universities and 
local and federal agencies, also employ significant numbers of people in the metropolitan Denver area. 
 

Exhibit 5.2-20 
Largest Private-Sector Employers in the Denver Metropolitan Area 

Company Product/Service Employees 

1. Qwest Communications Telecommunications 9,500 
2. King Soopers Inc. Grocery stores 8.600 
3. Wal-Mart General merchandise 7,900 
4. HealthONE Health care 7,850 
5. Lockheed Martin Corp. Aerospace/defense 7,700 
6. Safeway, Inc. Grocery stores 6,700 
7. EchoStar Communications Satellite television 6,650 
8. IBM Corporation Computer systems 6,100 
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Exhibit 5.2-20 
Largest Private-Sector Employers in the Denver Metropolitan Area 

Company Product/Service Employees 

9. United Airlines Airline 5,600 
10. University of Denver University 5,400 
11. Exempla Healthcare Health care 4,900 
12. Sun Microsystems Network computer systems 4,700 
13. Centura Health Health care 4,650 
14. Frontier Airlines Airline 4,300 
15. Denver Health & Hospital Authority Health care 4,100 
16. Kaiser Permanente Health care 3,900 
17. Ball Corporation Aerospace and metal can production 3,800 
18. University of Colorado Hospital Health care 3,800 
19. Molson Coors Brewing Company Beverages 3,500 
20. Wells Fargo Financial services 3,500 

Source:  CCD, 2006a. 
 
 
The largest private sector employers in Aurora are listed in Exhibit 5.2-21. As evidenced by the 
companies in service areas such as space systems, software, information technology, and system design, 
Aurora’s business climate is largely comprised of high-technology industries. 
   

Exhibit 5.2-21 
Largest Private-Sector Employers in Aurora 

Company Product/Service Employees 
1. Raytheon Systems Corporation Space systems, software development 1,900 
2. ADT Security Services Alarm system monitoring 1,600 
3. Medical Center of Aurora Hospital/medical center 1,500 
4. Northrop Grumman Information technology services 800 
5. Wagner Equipment Corporation Construction equipment 620 
6. Kaiser Permanente Health care 600 
7. Nelnet (formerly UNIPAC) Financial services/student loan processing 600 
8. Qwest Dex Internet products and software 600 
9. Lockheed Martin Astronautics System design and research 575 
10. Autoliv (formerly OEA, Inc.) Air bag manufacturer 500 

Source:  Aurora Economic Development Council, 2004. 
 
 
There are numerous businesses located within the study area. These businesses benefit from their 
proximity to I-70 and other federal and state highways in various ways. Factories and distribution 
centers, such as the Nestlé Purina Petcare Company’s manufacturing plant south of I-70 near York 
Street, the Univar distribution facility south of I-70 on Holly Street, the Manna Pro facility on Madison 
Street south of I-70, and the Safeway factories and distribution centers north and south of I-70 in the 
vicinity of Holly Street and I-270, use I-70 for transportation of goods and materials to and from 
factories and distribution centers. Commercial businesses, such as the TA Travel Center at the 
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intersection of I-70 and Quebec Street, also benefit from their proximity to I-70 because their customers 
have ready access and the business is highly visible to highway drivers.  
 
A major economic asset of regional importance is the National Western Complex, located north of I-70 
at the Brighton Boulevard interchange. The National Western Complex includes over 600,000 square 
feet (sf) of developed facilities, including an events center, exposition hall and hall of education, stadium 
hall, and stadium arena. The complex is a major economic asset in Denver’s economy, primarily 
because it is the site of the National Western Stock Show that began in 1906 and is now billed as the 
largest livestock, rodeo, and horse show in the world. The American Business Association ranks the 
National Western Stock Show as one of the “top 100 events in the U.S.” Estimated revenues for the 
2004 event (including employment, consumables, services, accommodations, retail sales, and ticketed 
events) were approximately $76 million, a exhibit that is about 6.5 percent of Denver’s 2004 total 
estimated revenue (Colorado Office of Economic Development and International Trade, 2005; PRWeb, 
2005). The event attracts over 600,000 visitors, with approximately a quarter of these visitors coming 
from outside of the Denver metropolitan area and often staying in the Denver area for approximately a 
week (PRWeb, 2005). The 16-day event typically occurs during the middle of January, which is also a 
benefit to the local economy because this is otherwise a slow period for tourism. In addition to the 
National Western Stock Show, several other events are held throughout the year including trade shows, 
sporting events, circuses, and horse races.  
 
Exhibit 5.2-22 shows employment by industry sector for a slightly larger definition of the Denver 
metropolitan area, encompassing the five counties in the PMSA plus Broomfield, Clear Creek, Elbert, 
Gilpin, and Park counties. These ten counties together comprise the Denver-Aurora Metropolitan 
Statistical Area, for which the U.S. Bureau of Economic Analysis provides employment and earnings 
statistics. As the exhibit shows, the Denver area gained about 22,000 jobs between 2003 and 2004, a 1.5 
percent increase. Finance, insurance, real estate, and information was the largest sector, contributing 16 
percent of jobs; government contributed 12 percent of jobs; and retail trade, professional, technical and 
management services, and education, health care, and social assistance each contributed ten percent of 
jobs.  
 

Exhibit 5.2-22 
Employment by Industry Sector for Denver Metropolitan Area 

Industry 2003 2004 
Percentage 
of total in 

2004 

Total employment 1,530,066 1,552,534 100.0% 
Farm employment 5,219 5,056 0.3% 
Nonfarm employment 1,524,847 1,547,478 100.0% 

Forestry, fishing, related activities, and other N/A1 N/A1 N/A1 
Mining N/A1 N/A1 N/A1 
Utilities2 3,586 3,617 0.2% 
Construction2 110,912 111,135 7.0% 
Manufacturing2 75,881 76,872 5.0% 
Wholesale trade2 70,090 69,630 4.0% 
Retail trade 154,013 155,563 10.0% 
Transportation and warehousing2 52,181 52,690 3.0% 
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Exhibit 5.2-22 
Employment by Industry Sector for Denver Metropolitan Area 

Industry 2003 2004 
Percentage 
of total in 

2004 

Finance, insurance, real estate, and information2 242,136 241,177 16.0% 
Professional, technical, and management2 151,698 155,389 10.0% 
Administrative and waste services2 99,877 103,170 7.0% 
Education, health care, and social assistance2 147,293 151,699 10.0% 
Arts, entertainment, and recreation 35,691 36,701 2.0% 
Accommodation and food services 101,873 104,777 7.0% 
Other services, except public administration 82,866 84,206 5.0% 
Government and government enterprises 179,909 178,713 12.0% 

Federal, civilian 29,153 28,706 2.0% 
Military 9,362 8,903 1.0% 
State and local 141,394 141,104 9.0% 

State government2 37,229 37,285 2.0% 
Local government2 103,261 102,811 7.0% 

Source:  U.S. Bureau of Economic Analysis, 2006.  
1. Data are not disclosed by the U.S. Bureau of Economic Analysis in order to avoid disclosure of confidential information.  
2. The estimate shown here constitutes the major portion of the true estimate. 

 
 
Exhibit 5.2-23 shows earnings by industry sector for the same ten-county Denver metropolitan area. As 
the exhibit shows, earnings grew by about $4.5 billion, or nearly six percent, between 2003 and 2004. In 
2004, the largest contributors to earnings were finance, insurance, real estate, and information. 
Professional, technical, and management services and government were the second and third largest 
contributors to earnings by sector, respectively. 
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Exhibit 5.2-23 
Earnings (in millions of dollars) by Industry Sector for Denver Metropolitan Area 

Industry Sector 2003 2004 
Percentage 
of total in 

2004 

Earnings by place of work 76,775 81,268 100.0% 
Farm earnings -3 17 0.02% 
Nonfarm earnings 76,778 81,251 100.0% 
Private earnings 67,298 71,225 88.0% 

Forestry, fishing, related activities, and other 21 N/A1 N/A1 
Mining N/A1 N/A1 N/A1 
Utilities2 494 569 1.0% 
Construction2 5,855 6,223 8.0% 
Manufacturing2 5,044 5,353 7.0% 
Wholesale trade2 4,761 4,969 6.0% 
Retail trade 4,205 4,339 5.0% 
Transportation and warehousing2 2,525 2,640 3.0% 
Finance, insurance, real estate, and information2 18,388 18,710 23.0% 
Professional, technical, and management2 10,078 11,035 14.0% 
Administrative and waste services2 3,243 3,391 4.0% 
Education, health care, and social assistance2 5,996 6,402 8.0% 
Arts, entertainment, and recreation 1,149 1,122 1.0% 
Accommodation and food services 1,890 2,018 2.0% 
Other services, except public administration 2,119 2,213 3.0% 
Government and government enterprises 9,480 10,026 12.0% 

Federal, civilian 2,509 2,745 3.0% 
Military 410 417 1.0% 
State and local 6,560 6,863 8.0% 

State government2 1,861 1,955 2.0% 
Local government2 4,656 4,858 6.0% 

Source:  U.S. Bureau of Economic Analysis, 2006. - 
1. Data are not disclosed by the U.S. Bureau of Economic Analysis in order to avoid disclosure of confidential information.  
2. The estimate shown here constitutes the major portion of the true estimate. 

 
 
The annual unemployment rate in recent years for the Denver PMSA, Denver, and Adams County is 
shown in Exhibit 5.2-24 (note that unemployment statistics are not available below the county level). 
Unemployment in each of the three geographic areas increased steadily from 1999 to 2003, but has 
fallen since 2003. This trend is consistent with the national economic downturn and recent recovery 
during that period. However, metropolitan Denver’s recovery may be lagging the national recovery due 
to the prevalence of high-technology industry in the area (CCD, 2006a). 
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Exhibit 5.2-24 
Annual Unemployment Rate  

 
  Source:  Bureau of Labor Statistics, 2006. 

 
 
Median household incomes in the census block groups in the study area range from $14,360 to $76,250 
(1999 dollars) (U.S. Census Bureau, 2002); the 1999 weighted-average median is $37,865. This average 
is lower than the median household income in the Denver PMSA ($51,191) or the City of Denver 
($39,500). It is also lower than the median income in Adams County ($47,323), Aurora ($46,507), and 
Colorado as a whole ($47,203). It is higher, however, than the median income in Commerce City, which 
was $33,680 (as of 1999) according to the 2000 Census. 
 
Detailed owner, worker, and customer characteristics for individual businesses within the study area are 
not known at this time; however, Exhibit 5.2-25 shows neighborhood-level employment and worker 
residence patterns from the Census Transportation Planning Package (Census Transportation Planning 
Package, 2005). The information in the exhibit can be used to gauge to what degree the job losses 
associated with business displacements may directly affect residents of the study area. For example, 
business displacements in Montbello would be more likely to result in job losses for study area residents 
compared to business displacements in Five Points. This can be seen from the exhibit, which shows that 
over 45 percent of people who work in Montbello live within the study area, compared to only 6.5 
percent for people who work in Five Points.3 
 

                                                 
3 It is important to note that the work and residence information is organized for census tracts, rather than block groups. Thus, 
data for Aurora and Commerce City represent additional area compared to the portions of these cities in the study area 
defined at the block group level. 
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Exhibit 5.2-25 
Percent of Workers Residing in Study Area 

 
Source:  Census Transportation Planning Package, 2005, Part 3 (Journey-to-Work), T301C1 (Total Workers). 
Note: Study area west of Quebec Street includes Globeville, Five Points, Elyria and Swansea, Cole, Clayton, Northeast 
Park Hill, and Commerce City. Study area east of Quebec Street includes Stapleton, Montbello, Aurora, Gateway, Green 
Valley Ranch, and DIA. 
1. Includes some portions of census tracts that are not within the study area. 
2. Includes some land in unincorporated Adams County north of DIA proper that is not part of the study area. 

 
 
5.2.1.7 Public Revenue Basis 
Colorado, Denver, Aurora, and Commerce City rely on a variety of tax mechanisms to fund state and 
local government programs, including highway construction and maintenance. Governments levy taxes 
on personal and corporate income, sales of goods and services, property, and gasoline.  
 
Colorado and municipalities levy state and local retail sales taxes based on the sale price of goods, and 
also assess a use tax on the market value of using tangible property and services for which the sales tax 
has not been paid. Denver’s 2005 budget projected $375 million in sales and use tax revenues, out of a 
total anticipated revenue for the general fund of $739 million (Denver Department of Revenue, 2005).  
 
Property and real estate, including land, buildings, and other improvements, are subject to property tax. 
In 2005, the total property tax levy within Denver (including overlapping jurisdictions) was for about 
$618 million. About half of this revenue ($311 million) was earmarked for Denver’s public school 
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system, while other portions are dedicated to the general fund or to other specified programs or services. 
About $79 million of the 2005 levy was for Denver’s general fund (CCD, 2006a).  
 
CDOT’s Fiscal Year 2007 budget is approximately $974 million. About half of these funds are from the 
Colorado Highway Users Tax Fund, primarily generated from the state’s motor fuel tax. In Fiscal Year 
2007 CDOT received about 53 percent of Colorado Highway Users Tax Fund revenue; the remainder 
goes to counties, municipalities, and state entities including the Department of Revenue and the 
Colorado State Patrol. About 43 percent of CDOT’s Fiscal Year 2007 budget is from federal highway 
funds allocated by FHWA; the remainder is from state, federal, and local sources (CDOT, 2006a).  
 
5.2.2 Environmental Consequences 
The alternatives under consideration have direct and indirect effects on social and economic resources. 
Direct effects are those that occur within the immediate vicinity of the project and/or within the same 
timeframe as project construction or operation. Indirect effects are those that occur later in time and/or 
in a different location, but are still reasonably foreseeable and related to the project. 
 
Many social and economic effects are related to acquisitions for ROW. For the purpose of social 
conditions analysis, land uses of parcels subject to ROW acquisition were classified into several 
categories. Of these categories, acquisition of residential, commercial/industrial, and governmental 
parcels is the most likely to result in effects on social and economic conditions. The analysis includes 
estimated numbers of housing units and businesses affected by full acquisition of residential, 
commercial, and industrial parcels. The number of housing units may differ from the number of 
residential parcels; for instance, a parcel may contain a duplex or multiplex apartment, or a single house 
may occupy more than one parcel. Similarly, the number of businesses affected by full ROW acquisition 
may differ from the number of commercial or industrial parcels affected because a single parcel may 
house multiple businesses (e.g., an office complex), or a single business may be located on multiple 
parcels (e.g., a large factory with a parking lot on a different parcel). 
 
The economic analysis also includes estimated numbers of jobs associated with the construction cost for 
each alternative. The industry standard assumption is that 50 percent of construction costs are 
attributable to labor and that the average cost for a construction worker is $78,000 per year (Bureau of 
Labor and Statistics, 2006a; 2006b)4. For example, if construction costs of $100 million were spent over 
three years, this expenditure would generate about 214 jobs per year on average ($100 million x 0.5 ÷ 
$78,000 ÷ 3 years = 214). In addition, the analysis shows the estimated number of jobs that would be 
generated based on indirect economic effects. These represent job gains in sectors that contribute 
supplies to the construction industry. According to the impact analysis for planning regional model 
multiplier for the construction industry in the Denver metropolitan area (MIG, 2006), about 0.6 jobs 
would be created within the Denver PMSA in other sectors for every construction job created. 
 
5.2.2.1 No-Action Alternative 
In general, the social and economic effects of the No-Action Alternatives are similar regardless of the 
north and south options. Both options would affect comparable numbers of housing units, businesses, 
residential, and commercial/industrial properties. The Elyria and Swansea neighborhood would 

                                                 
4 The estimated cost of $78,000 per year per construction worker is based on average weekly wages for the construction 
industry in Denver, which were $1,028 in 2005 (Bureau of Labor and Statistics 2006a) and a benefits multiplier (i.e., ratio of 
total compensation costs to wage and salary) of 1.46, which is the national average for the construction industry in 2005 
(Bureau of Labor and Statistics, 2006b). 
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experience the greatest socioeconomic effects primarily due to increased congestion and decreased 
mobility, ROW acquisitions, and further encroachment of I-70 into the neighborhoods. These effects 
would be less severe in the other neighborhoods since the primary effect would result from increased 
congestion and decreased mobility. 
 
Housing and Population 
All full residential acquisitions would be in Elyria and Swansea. The housing units that would be lost 
represent about 1.3 to 1.4 percent of the housing units in Elyria and Swansea, and the units lost in 
Alternative 4 East represent about 2.7 percent. A comparison of the residential properties and housing 
units affected for the No-Action Alternative is shown in Exhibit 5.2-26. The loss of this same number of 
housing units would represent about 1.3 to 1.4 percent of the units in these neighborhoods. In 2006, the 
vacancy rate in Elyria and Swansea was approximately six percent (Exhibit 5.2-3); therefore, it may be 
possible for displaced residents to relocate within Elyria and Swansea. However, even if affected 
residents relocate outside Elyria and Swansea, effects on the overall neighborhood populations of Elyria 
and Swansea would be minimal. Note, however, that home prices in Elyria and Swansea are relatively 
low compared to other neighborhoods in the study area (Section 5.2.1.1, Housing).  
 

Exhibit 5.2-26 
Residential Properties and Housing Units Affected 

No-Action Alternative 

 
Note: In some cases, residential properties are vacant or multiple housing units are located on one property. 
 
If the No-Action Alternative were implemented, some homes in Elyria and Swansea that are not 
currently adjacent to I-70 would be after construction. In other cases, some homes would be closer to the 
highway than they are today.  
 
Public Services 
In the No-Action North Alternative, the buffer area between 46th Avenue and the field to the south of 
the Swansea Elementary School would be used for ROW. These improvements would move the I-70 
viaduct closer to the school by about 60 feet. Thus, the reconstructed viaduct would be situated about 80 
feet south of the paved part of the playground, and would displace a portion of the grass field part of the 
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playground. The school building itself would not be directly affected; however, the increased proximity 
of I-70 may have effects on the long-term operation of the school. It is important to note that these 
effects do not take into account mitigation measures that will be developed to reduce the effects on the 
Swansea Elementary School. 
 
This alternative would also result in the full acquisition of the Ministry Outreach Center, a facility of the 
Denver Rescue Mission located in the Elyria and Swansea area, which provides services to some 
individuals who reside in the corridor neighborhoods. Therefore, the displacement of this building may 
have an impact on these individuals. However, to the degree that residents of Elyria and Swansea who 
do not use the services at the Ministry Outreach Center view the presence of a shelter in their 
community as an unwanted land use, it is possible that some people in Elyria and Swansea will perceive 
the displacement of the center as a benefit. Thus, the overall effect on local residents as a result of this 
acquisition may be mixed and will also depend on whether and where the organization relocates.  
 
In the No-Action South Alternative, the viaduct would be about 60 feet closer to Dunham Park, a 
community park in Elyria and Swansea with a baseball/softball field, basketball court, and a playground. 
Following construction, the southern edge of the viaduct would be about 325 feet from the north edge of 
the park (as opposed to about 385 feet currently). Due to the distance and the continued presence of 
several homes between the park and the viaduct, the increased noise and visual barrier that the closer 
highway represents would have only minimal effects on the park’s value.  
 
Disruptions during construction to access and circulation (e.g., temporary road closures and traffic 
detours) may have impacts on access to or provision of certain public services such as Swansea 
Elementary School, Johnson Recreation Center, and the Valdez-Perry Library.  
 
Neighborhood Character and Cohesion 
During construction, traffic disruptions would interfere with access to homes, businesses, and public 
services such as Swansea Elementary School, Johnson Recreation Center, and the Valdez-Perry Library. 
In addition, construction-related traffic and light, glare, and noise from construction activities would 
result in temporary effects on neighborhood character and cohesion for several years. In the No-Action 
Alternative, these effects would mainly be limited to Elyria and Swansea because construction would 
occur only between Brighton Boulevard and Colorado Boulevard. Depending on specific construction 
closures and detours, there could be impacts in the construction phase on the eastern edge of Globeville 
and the western edge of Northeast Park Hill.  
 
The No-Action Alternative would provide no additional capacity on I-70. As traffic volumes and travel 
times increase on I-70 and the surrounding road network due to projected population and economic 
growth, connectivity and mobility would suffer. Increased congestion on I-70 would result in increased 
congestion on neighborhood roads as motorists and truck traffic seek alternate routes to I-70; in turn, 
this would affect pedestrian safety, mobility and access on local roads, and local street noise. These 
effects would be felt throughout the planning area, but the effects would be worse in areas that are 
already densely populated, including Globeville, Elyria and Swansea, Northeast Park Hill, and 
Montbello. As neighborhoods like Stapleton and Gateway become more densely populated, they would 
also suffer the long-term effects of increased congestion. 
 
Although replacing the viaduct will not result in additional capacity for I-70, the construction activities 
and the new viaduct would require additional ROW through Elyria and Swansea. These ROW 
acquisitions of residences, businesses, and the Swansea Elementary School could have impacts on 
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neighborhood character. Of the six markets and convenience stores in Elyria and Swansea, three (Stop & 
Shop, El Tepetate Market, and Carnicería el Tepetate) would be displaced under both the north and 
south options. The displacement of the three markets could have higher impacts on households without a 
vehicle.  
 
The presence of I-70 has disrupted neighborhood cohesion in Elyria and Swansea since its initial 
construction in the 1960s by bisecting the neighborhood. Further encroachment and reconstruction of the 
viaduct in the neighborhood will impact neighborhood cohesion. However, it is possible that some 
residents could view the reconstructed viaduct as an improvement over the existing structure. It is 
important to note that these neighborhood character and cohesion effects do not take into account 
mitigation measures. 
 
Economic Effects 
Businesses affected by ROW acquisition under the No-Action Alternative include those that serve 
consumers as well as other businesses, and include several small businesses as well as some that are 
more prominent in parts of the study area (e.g., the Manna Pro office and grain silo south of I-70 at 
Madison Street). Parcels affected by ROW acquisition also include three neighborhood 
markets/convenience stores in Elyria and Swansea between York Street and Thompson Court along East 
46th Avenue. A comparison of the businesses and properties affected by the No-Action Alternative is 
shown in Exhibit 5.2-27. 
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Exhibit 5.2-27 
 Commercial/Industrial Properties and Businesses Affected 

No-Action Alternative 

 
Note: In some cases, multiple properties may be needed for the operation of a single business or multiple businesses may be 
located on one property.  
 
 
The No-Action Alternative South would require the acquisition of several properties currently owned by 
Nestlé Purina Petcare Company, including the large factory on the south side of I-70 just west of York 
Street. At this time, it is not known if Nestlé Purina Petcare Company would relocate its factory within 
the immediate vicinity or the Denver area. While the relocation of the Nestlé Purina Petcare Company 
factory would result in a loss of some local employment opportunities, many residents in the immediate 
vicinity of the factory view the factory as an unwanted land use due to the visual intrusion of the plant 
and the noise and odors that the plant emits; thus, some local residents may view the relocation of the 
factory as a positive effect.  
 
Effects on employment to study area residents due to ROW acquisition of parcels occupied by 
businesses for the No-Action Alternative are expected to be minimal since almost 90 percent of 
individuals working in Elyria and Swansea live outside the study area, as seen in Exhibit 5.2-25. In 
addition, there would continue to be various local employment opportunities despite the loss of some 
businesses.    
 
Property acquisitions for ROW would result in a short-term loss in property tax revenues for CCD. 
Based on property valuation and tax information from the CCD Tax Assessor’s Office (2006), the 
assessed valuation for parcels that would be acquired in Denver is about $2.6 million in the north option 
and $4.3 million in the south option. This would result in a minor decrease in CCD’s property tax 
revenues (approximately 0.05 percent, since the assessed valuation of affected parcels is 0.05 percent of 
CCD’s total assessed property valuation). Over the long term, factors outside of CDOT’s control, 
including the federal, state, and local economy and the actions of neighboring and distant cities, would 
likely have effects of larger magnitude (either positive or negative) that would diminish the importance 
of this short-term adverse impact on property valuation and the property tax base.  
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Construction costs (excluding ROW) for either option would be about $357 million (2005 dollars), spent 
over the estimated construction period of 3.1 years. Based on the method described previously, these 
construction expenditures would create an estimated 739 construction jobs and an additional 443 jobs in 
other sectors within the metropolitan area, for a total of 1,182 jobs during the construction period. Given 
that construction expenditures are typically short-term and cyclical, and given the size of the 
construction industry in the Denver PMSA, any indirect effects on population (e.g., in-migration) and 
increased demand for public services from the highway construction expenditures would be minor.  
 
Although the No-Action Alternative will create jobs through the construction phase, access to businesses 
in the operation phase would be unchanged at first because the road network would be essentially the 
same as the existing network, but would degrade over time as the population in the region continues to 
grow and traffic congestion increases. This would result in major economic impacts in the Denver area 
relative to existing conditions, as it would inhibit the movement of goods and people and generally 
decrease both the quality of life in Denver and the attractiveness of Denver as a place to live and work.  
 
5.2.2.2 Alternative 1 
In general, the effects from Alternative 1 North and Alternative 1 South are similar. Property 
acquisitions required for Alternative 1 would result in the loss of between 64 and 93 housing units, 42 to 
45 businesses, and, in the north option, the Swansea Elementary School. Construction costs of about 
$1.3 billion would result in the creation of about 1,600 jobs (based on a construction period of 5.2 
years). Effects on the property tax base would be minor. Under either option, overall socioeconomic 
effects would be highest in Elyria and Swansea and minimal in other neighborhoods. 
 
Housing and Population 
All full residential acquisitions would be in Elyria and Swansea between Brighton Boulevard and 
Colorado Boulevard. The housing units that would be lost in Alternative 1 North represent about four 
percent of the housing units in Elyria and Swansea, and the units lost in Alternative 1 South represent 
about three percent. A comparison of the residential properties and housing units affected for Alternative 
1 is shown in Exhibit 5.2-28. Similar to the No-Action Alternative, it may be possible for displaced 
residents to relocate within Elyria and Swansea since the vacancy rate is higher than the percentage of 
housing units lost.  
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Exhibit 5.2-28 
Residential Properties and Housing Units Affected 

Alternative 1 

 
Note: In some cases, residential properties are vacant or multiple housing units are located on one property. 
 
 
Similar to the No-Action Alternative, there could be effects on the value of homes that would be closer 
to I-70 if improvements are made. These effects are most likely to occur in Elyria and Swansea, as it is 
the neighborhood where residential development is relatively close to I-70. Unlike in the No-Action 
Alternative, proximity to the improved I-70 corridor could also have a positive effect on the value of 
some homes in nearby residential areas. Improved access to the interstate (e.g., through the new Central 
Park Boulevard interchange) and improvements to the local road network, especially in areas still being 
built out such as Stapleton, Gateway, and Green Valley Ranch, could improve residents’ connection to 
commercial areas and employment locations and result in increased residential property values. 
 
Public Services 
As in the No-Action Alternative, traffic disruptions during construction may affect access to certain 
public services such as local parks, schools, and libraries.  
 
For Alternative 1 North, the parcel currently occupied by the Swansea Elementary School would be 
fully acquired for ROW. The school serves 562 students from Elyria and Swansea and Northeast Park 
Hill. Harrington Elementary School, located about 1.5 miles south of Swansea Elementary in the 
Clayton neighborhood, also serves students from Elyria and Swansea as well as the Clayton and Cole 
neighborhoods. Northeast Park Hill is also served by Smith Elementary School, located about three 
miles southeast of Swansea Elementary School. Depending on how the acquisition of the school is 
mitigated, the relocation of Swansea Elementary School could effect the provision of educational 
services in Elyria, Swansea, and Northeast Park Hill.  
 
Under Alternative 1 South, about 0.1 acres of the Swansea Elementary School property would be 
acquired for ROW. The acquisition would not affect the school building or the playground, as it would 
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be limited to the buffer area that lies between the playground and 46th Avenue. In the operation phase, 
the viaduct would actually be further from the playground than at present.  
 
It is important to note that these affects to public services do not take into account mitigation, especially 
measures that will be developed to reduce the effects on the Swansea Elementary School (in the north 
option). 
 
Also in Alternative 1 South, the increased distance from the viaduct to the Swansea Elementary School 
playground would have beneficial effects on the school’s operation. However, the viaduct would also be 
closer to Dunham Park, a community park in Elyria and Swansea with a baseball/softball field, 
basketball court, and a playground. Following construction, the southern edge of the viaduct would be 
about 100 feet north of the park. The increased noise and visual barrier that the closer highway 
represents would have an effect on the park’s value.  
 
Alternative 1 North would result in the full acquisition of the Ministry Outreach Center located in the 
Elyria and Swansea area. Alternative 1 South would result in the partial acquisition of about 0.18 acres 
of the parcel currently occupied by the Ministry Outreach Center. The exact effects on local residents as 
a result of this acquisition would depend on how the organization responds to the acquisition.  
 
Neighborhood Character and Cohesion 
As in the No-Action Alternative, the effects from construction activities on access to homes, businesses, 
and public services such as local parks, schools, and libraries, as well as construction-related light, glare, 
and noise, would result in temporary effects on neighborhood character and cohesion for several years. 
These effects would occur throughout the corridor along I-70. In Elyria and Swansea, these effects 
would be greater because of the density of residential development and the need to rebuild and widen 
the viaduct. In other neighborhoods along the corridor, these construction phase effects would be 
minimal and would primarily affect access to businesses. CDOT would use standard measures (as 
described in the No-Action Alternative) to reduce effects on local residents as well as motorists on I-70. 
 
Widening and other improvements to I-70 west of Colorado Boulevard would increase the barrier effect 
of I-70, particularly in Elyria and Swansea due to the density of residential development and the need to 
widen the viaduct. Although widening and improving I-70 would not represent a new physical barrier in 
Elyria and Swansea, a wider viaduct and the encroachment of the highway on homes and businesses in 
the neighborhood would represent a direct impact on neighborhood cohesion. The effect would directly 
or indirectly affect many people who live or work in Elyria and Swansea and would last for many years.  
 
In general, for residents of the study area, especially those who use the highway routinely to commute 
between home and work or get to public services such as hospitals or schools, faster travel times due to 
expanded capacity on I-70 would have beneficial effects. The improved I-70 would also have beneficial 
effects for those who drive or walk on nearby arterial and local roads. Improved traffic flow on I-70 
would reduce cut-through traffic on neighborhood streets and improve safety for motorists on local 
roads and I-70, as well as for pedestrians. Across the study area generally, connectivity (the physical 
connections within and between neighborhoods, primarily in the form of the road network) and mobility 
(the ability of local residents to move freely about their community and carry out normal daily activities) 
would improve compared to existing conditions and the No-Action Alternative. The benefit of 
connectivity and mobility would be most important for people who use I-70 regularly (note that, based 
on surveys conducted in the outreach phase, most residents of Elyria and Swansea and Globeville do not 
use I-70 on a routine basis for access to jobs, homes, shopping, or services). 
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Improvements to I-70 east of Colorado Boulevard would accommodate projected long-term population 
growth within the study area. Those neighborhoods that are currently not built out (Stapleton, Gateway, 
Green Valley Ranch, and possibly DIA) are expected to experience considerably more population 
growth than established neighborhoods due to the large amount of undeveloped lands and existing 
development plans for these lands. While improvements to I-70 would contribute incrementally to this 
projected growth (that is, the majority of the growth in housing stock and population in these areas 
would most likely occur regardless of any improvements to I-70), improvements would support and 
accommodate residential and business growth in these areas. 
 
Changes to the local road network would impact neighborhood cohesion in Elyria and Swansea. 
Changes include the loss of through-street access under I-70 at Columbine, Elizabeth, Thompson, and 
Clayton Streets (through-street access under the viaduct would continue to be provided at York, 
Josephine, and Steele Streets). Access to 46th Avenue would also be eliminated at Thompson and 
Clayton Streets, although Elizabeth and Columbine Streets would still connect to 46th Avenue. 
Pedestrian access under the viaduct would no longer exist east of Columbine Street as 46th Avenue from 
this point would be integrated into entrance and exit ramps from I-70. 
 
Under Alternative 1, the loss of direct access on and off I-70 from York Street would represent an 
inconvenience to people who use the interchange. However, the interchanges at Brighton Boulevard (0.5 
miles west of the York Street interchange) and Steele Street/Vasquez Boulevard (1.5 miles east) would 
still provide access to and from the nearby area. Also, access to and within Northeast Park Hill would be 
modified as a result of the reconfiguration of the interchange at Colorado Boulevard. Along the I-70 
corridor from Colorado Boulevard to Quebec Street, access locations and ramp configurations would 
change slightly for Dahlia Street, Monaco Street, Holly Street, and Quebec Street. Overall, 
modifications to I-70 would not represent a substantial change in access to or through Northeast Park 
Hill, and would therefore not affect neighborhood cohesion. 
 
Direct effects on public services, described previously, would also result in indirect effects on 
neighborhood character and cohesion in Elyria and Swansea. In addition, the loss due to ROW 
acquisition of homes, businesses, and Swansea Elementary School (under the north option) would affect 
neighborhood character and cohesion, particularly in Elyria and Swansea. This alternative would result 
in the loss of either two or three neighborhood markets/convenience stores along 46th Avenue between 
York Street and Thompson Court: El Tepetate Market and Carnicería el Tepetate in both options and 
Stop & Shop in the north option. The displacement of these markets could have higher impacts on 
households without a vehicle.  
 
Overall, effects on neighborhood character and cohesion would be most apparent in Elyria and Swansea 
due to construction-related disruptions and property acquisitions. In Northeast Park Hill and other 
neighborhoods in the study area, any effects on neighborhood character and cohesion would likely be 
minimal. Effects on neighborhood character are primarily due to effects on connectivity and mobility 
during construction and, in Northeast Park Hill, ROW acquisitions of commercial and industrial 
properties. However, if I-70 were improved there would generally be beneficial effects on neighborhood 
cohesion in all neighborhoods in the study area due to improved mobility and reduced cut-through 
traffic. 
 
Economic Effects 
Businesses that would be affected by ROW acquisition in Alternative 1 include those that serve 
consumers as well as other businesses, and include many small businesses as well as some that are more 
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prominent (e.g., Manna Pro, Univar, and the Safeway beverage plant and distribution centers). A 
comparison of the businesses and properties affected by Alternative 1 is shown in Exhibit 5.2-29. 
 

Exhibit 5.2-29 
Commercial/Industrial Properties and Businesses Affected 

Alternative 1 

 
Note: In some cases, multiple properties may be needed for the operation of a single business or multiple businesses may be 
located on one property. 
 
 
Among the more prominent businesses affected by full or partial ROW acquisition in Alternative 1 
North are Manna Pro (full acquisition), the Safeway factory and distribution center between Colorado 
Boulevard and I-270 (partial acquisition), and the Univar distribution center on Holly Street (partial 
acquisition). Although Alternative 1 South has similar ROW and acquisition effects on businesses like 
Manna Pro (full acquisition) and the Safeway factory and distribution center between Colorado 
Boulevard and I-270 (partial acquisitions), it also has different effects on other properties like the Nestlé 
Purina Petcare Company manufacturing plant and the Univar distribution center on Holly Street (full 
acquisition).  
 
The effects on these prominent businesses and smaller businesses to residents in the corridor would 
result in a loss of some local employment opportunities. Given that approximately 90 percent of 
individuals working in Elyria and Swansea and Northeast Park Hill live outside the study area, the effect 
on employment for those living in the study area is likely to be relatively minor (see Exhibit 5.2-25). In 
addition, many residents in the immediate vicinity of the Nestlé Purina Petcare Company’s factory view 
the factory as an unwanted land use, due to the visual intrusion of the plant and noise and odors that the 
plant emits; thus, some local residents may view the displacement of the factory as a positive effect. 
 
Under either option (north or south) for Alternative 1, effects on regional employment due to ROW 
acquisition of parcels occupied by businesses are expected to be minor. Also, the construction 
expenditures of about $1.3 billion over 5.2 years in Alternative 1 would create about 1,591 construction 
jobs and another 955 jobs in other sectors within the metropolitan area during the construction period. 



I-70 East Draft Environmental Impact Statement   5.2 Social and Economic Conditions  

 Chapter 5: Affected Environment, Environmental Consequences, and Mitigation 
 

November 2008   5.2-45 

This is about 0.2 percent of Denver PMSA employment in 2004. This represents a minor beneficial 
effect on employment opportunities within the Denver region. 
 
Traffic caused by construction would have a temporary effect on the regional economy. As alternative 1 
and 3 have the longest construction durations, they will cause the greatest period of disruption. 
Nevertheless, once Alternative 1 is built; access to businesses would generally improve because of the 
additional lanes added to I-70 and the resulting improvements in travel time to and from businesses. The 
elimination of the York Street interchange would cause some access disruptions for local businesses, but 
the overall effect would be minor because access to   I-70 would still be provided through interchanges 
at Brighton Boulevard and Steele Street/Vasquez Boulevard. The changes in through-street access under 
the viaduct between Brighton Boulevard and Colorado Boulevard would also cause minor disruptions in 
access to and from local businesses in the operation phase. The addition of an interchange at Central 
Park Boulevard would improve accessibility to shops, residences, and businesses located and planned 
for in the area. 
 
Property acquisitions for ROW based on Alternative 1 would result in some loss in the property tax base 
in Denver and Aurora as seen in Exhibit 5.2-30. Effects on the overall revenue stream in would be 
minimal. In the long term, improvements to I-70 would support and accommodate economic growth that 
will increase the property tax base in Adams County (including Aurora), Denver, and the greater 
metropolitan area. 
 

Exhibit 5.2-30 
Effects on Economic Conditions 

Alternative 1 

Assessed Valuation for Parcels 
Required for ROW 
(2005 $ millions) 

Loss of Property Tax Revenues 
Alternative 

Denver Aurora Denver Aurora 
Alternative 1 North $12.7 $0.1 0.14% 0.02% 
Alternative 1 South $12.4 $0.1 0.14% 0.02% 

Source: CCD Tax Assessor’s Office, Adams County Assessor’s Office 
 
 
5.2.2.3 Alternative 3 
Socioeconomic effects under Alternative 3 would be similar to those under Alternative 1, including the 
design options (north or south). The major difference is due to the wider construction footprint required 
for the tolled express lanes between Colorado Boulevard and Chambers Road under Alternative 3.  
 
Traffic modeling was conducted to evaluate the potential for motorists on I-70 to attempt to avoid the 
tolling corridor and instead use neighborhood “cut-through” routes. The analysis shows that this is not 
likely to be an issue because of the improvements to general purpose lanes on I-70 (including added 
general purpose lanes west of Colorado Boulevard and east of Chambers Road), the lack of 
opportunities to short cut on other routes, the presence of industrial and residential traffic already on 
local routes, and the lack of knowledge that drivers from outside the area have with local routes (CDOT, 
2007b).  
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Housing and Population 
Alternative 3 would require the same number of full residential acquisitions and would affect the same 
number of housing units as Alternative 1 (Exhibit 5.2-28), with all full residential acquisitions in Elyria 
and Swansea between Brighton Boulevard and Colorado Boulevard. Housing and population effects in 
Elyria and Swansea under Alternative 3 would be similar to those under Alternative 1, including the 
design options (north or south). 
 
Public Services 
Effects on public services under Alternative 3 would be identical to those under Alternative 1, including 
the design options (north or south).  
 
Neighborhood Character and Cohesion 
General effects on neighborhood character and cohesion under Alternative 3 are virtually identical to 
those under Alternative 1, including the design options (north or south).  
 
Economic Effects 
Alternative 3 would require the acquisition of commercial and industrial properties in Elyria, Swansea, 
and Northeast Park Hill. As in Alternative 1, businesses affected by ROW acquisition would include 
those that serve consumers as well as other businesses, and would include many small businesses as well 
as some that are more prominent. A comparison of the businesses and parcels affected by Alternative 3 
is shown in Exhibit 5.2-31. 
 
Alternative 3 North would require a slightly greater number of acquisitions of commercial/industrial 
properties than Alternative 1 North. The largest business affected by the increased acquisition area is the 
Safeway beverage plant and beverage warehouse. Under Alternative 3 North, the construction footprint 
would overlap the buildings on those properties, requiring the full acquisition of both properties. 
Depending on how Safeway responds to the acquisition (e.g., rebuilding the beverage plant and 
warehouse nearby, rebuilding the plant and warehouse elsewhere and not moving the nearby distribution 
center, or over time moving all of its facilities to a different area), this displacement may result in effects 
on local and regional employment opportunities. However, since over 90 percent of individuals working 
in Northeast Park Hill live outside of the study area (see Exhibit 5.2-25), the effect on local employment 
would not likely be adverse.  
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Exhibit 5.2-31 
Commercial/Industrial Properties and Businesses Affected 

Alternative 3 

 
Note: In some cases, multiple properties may be needed for the operation of a single business or multiple businesses may be 
located on one property. 
 
 
Alternative 3 South would require the acquisition of slightly more commercial/industrial properties than 
Alternative 1 South; full acquisitions would affect more businesses in Northeast Park Hill. The 
additional businesses affected are relatively small businesses; overall, the economic effects from this 
alternative would be minimal, as in Alternative 1 South. 
 
Construction expenditures of about $1.45 billion over 5.2 years in Alternative 3 would create about 
1,800 construction jobs (1,785 in the north option and 1,803 in the south option), and about 1,100 jobs in 
other sectors (1,071 in the north option and 1,082 in the south option) within the metropolitan area. This 
is about 0.2 percent of Denver PMSA employment in 2004. This represents a minor beneficial effect on 
employment opportunities within the Denver region.  
 
Traffic caused by construction would have a temporary effect on the regional economy. As Alternatives 
1 and 3 have the longest construction durations, they would cause the greater disruption than 
Alternatives 4 or 6. Nevertheless, once built, minor effects on access to local businesses would occur 
due to the elimination of the York Street interchange. Changes in through-street access under the viaduct 
between Brighton Boulevard and Colorado Boulevard, as well as improved access to businesses 
throughout the corridor, would be very similar to Alternative 1. 
 
Alternative 3 would result in slightly greater effects on assessed property valuation compared to 
Alternative 1, as seen in Exhibit 5.2-32. Effects on the overall revenue stream in Denver and Aurora 
would be minimal, but Alternative 3 would have incrementally greater effects on economic conditions 
and would result in slightly greater effects on assessed property valuation compared to Alternative 1. In 
the long term, improvements to I-70 would support and accommodate economic growth that will 
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increase the property tax base in Adams County (including Aurora), Denver, and the greater 
metropolitan area. 
 

Exhibit 5.2-32 
Effects on Economic Conditions 

Alternative 3 

Assessed Valuation for Parcels 
Required for ROW 
(2005 $ millions) 

Loss of Property Tax Revenues 
Alternative 

Denver Aurora Denver Aurora 
Alternative 3 North $14.6 $0.1 0.16% 0.02% 
Alternative 3 South $14.5 $0.1 0.16% 0.02% 

Source: CCD Tax Assessor’s Office, Adams County Assessor’s Office 
 
 
5.2.2.4 Alternative 4 
Alternative 4 differs from Alternatives 1 and 3 primarily in that it involves realigning the highway 
between Brighton Boulevard and Quebec Street. From a perspective of socioeconomic effects, the west 
and east options differ primarily in that Alternative 4 West would require acquisition of properties 
associated with the National Western Complex, and Alternative 4 East would require additional 
residential acquisitions in Elyria and Swansea. 
 
Housing and Population 
All full residential acquisitions would be in Elyria and Swansea. The housing units that would be lost in 
Alternative 4 West represent one percent of the housing units in Elyria and Swansea, and the units lost 
in Alternative 4 East represent about 2.7 percent. A comparison of the residential properties and housing 
units affected for Alternative 4 is shown in Exhibit 5.2-33. Similar to the No-Action Alternative, it may 
be possible for displaced residents to relocate within Elyria and Swansea since the vacancy rate is higher 
than the percentage of housing units lost. Compared to the other alternatives, Alternative 4 West has the 
fewest effects on homes and population. 
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Exhibit 5.2-33 
Residential Properties and Housing Units Affected 

Alternative 4 

 
Note: In some cases, residential properties are vacant or multiple housing units are located on one property. 
 
 
Public Services 
Overall effects on public services under this alternative would be primarily due to the acquisition for 
ROW of parcels that house the Stockyards Post Office located at 4910 Brighton Boulevard (used for 
customer service and mail delivery) and five properties used by Denver as automobile impound facilities 
(amounting to a total area of about 23 acres). The displacement of the Stockyards Post Office could 
affect households without a vehicle. However, there are four post offices between 2.25 to 3 miles away 
from the Stockyards’ location, of which two (the Park Hill and downtown Denver post offices) are 
readily accessible by the Regional Transportation District (RTD) bus service.  
 
In addition, this alternative would require partial acquisitions of Fire Station 9 of the Denver Fire 
Department at 4400 Brighton Boulevard and the Denver General Mail Facility Post Office (used for 
customer service and mail handling) at 7500 East 53rd Place. These acquisitions would not affect 
structures. CDOT would coordinate with the Denver Fire Department to ensure that the continued 
effectiveness of fire response services would not be affected either during or following construction.  
 
Traffic disruptions during construction may also have effects on access to or provision of certain public 
services such as local parks, schools, and libraries.  
 
Neighborhood Character and Cohesion 
The effects of construction activities on access to homes, businesses, and public services such as local 
parks, schools, and libraries, as well as construction-related light, glare, and noise, would result in 
temporary effects on neighborhood character and cohesion. These effects would occur throughout the 
corridor along I-70. In Elyria and Swansea, these effects would be temporary, as they are primarily 
related to the demolition of the viaduct. Residential development along the realigned portion of I-70 is 
limited; however, more residential areas in Elyria and Swansea would be affected under Alternative 4 
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East than under Alternative 4 West. There would also be temporary construction effects in Commerce 
City due to construction of the new I-70 along the southern edge of the residential neighborhood 
between about Krameria Street and Niagara Street (just north of existing I-270). In other neighborhoods 
along the corridor, effects during construction would primarily affect access to businesses. CDOT would 
use standard measures (as described under the No-Action Alternative) to reduce effects on local 
residents as well as motorists on I-70. Note that under Alternative 4, construction effects on motorists on 
I-70 would be lower than under Alternatives 1 or 3, or the No-Action Alternative, because the realigned 
portion of I-70 could be built with no disruptions to traffic along the western portion of I-70.  
 
The presence of I-70 on it current alignment has disrupted neighborhood cohesion in the Elyria 
neighborhood since its initial construction in the 1960s by bisecting the neighborhood. The realignment 
would provide an opportunity to greatly improve neighborhood cohesion. In this alternative, 46th 
Avenue would function as a minor arterial, and the removal of the viaduct between Brighton Boulevard 
and Colorado Boulevard would remove the viaduct as a visual obstruction, a barrier to cohesion, and as 
a source of shade and noise in Elyria and Swansea, resulting in direct beneficial effects on neighborhood 
character and cohesion. An additional improvement to neighborhood character would be moving the 
viaduct and highway alignment away from Swansea Elementary School.  
 
West of I-270, ROW acquisitions and effects on public services (e.g., the displacement of Stockyards 
Post Office) would carry over into effects on neighborhood character, particularly in Elyria and 
Swansea. In addition to the residential and business effects described elsewhere, this alternative would 
result in the loss of neighborhood markets/convenience stores in Elyria and Swansea, one along 46th 
Avenue between York Street and Thompson Court (Stop & Shop) and two on 47th Avenue near 
Brighton Boulevard (Munoz Market and 7-Eleven). It should be noted that households situated in the 
western portion of Elyria and Swansea would likely perceive the realignment as an impact on 
neighborhood character and cohesion due to I-70 being relocated adjacent or closer to many residences 
previously not affected by the highway. 
 
For Alternative 4 West, the elimination of the National Western Complex in its current location would 
affect neighborhood character in Elyria and Swansea. The National Western Complex is at the western 
edge of the neighborhood and is separated from most of the residential areas by Brighton Boulevard 
(and on the west side, by the Platte River); thus, it is not integrated into the neighborhood. Because I-70 
in its current location provides quick access to the National Western Complex without extended driving 
on local roads, events there such as the National Western Stock Show appear to bring relatively little 
business to neighborhood businesses such as restaurants (except gas stations along Brighton Boulevard). 
More positively, elimination of the National Western Complex in its current location may provide 
redevelopment opportunities in the area that could eventually enhance neighborhood character in Elyria 
and Swansea. Thus, while some neighborhood residents may view the displacement of the National 
Western Complex as a negative effect on neighborhood character, others may view it positively.  
 
For Alternative 4 East, the realigned highway would divide the residential portion of the neighborhood 
from the National Western Complex. The elevated highway would introduce a new visual intrusion on 
the western edge of the residential portion of the neighborhood. While some residents may perceive the 
new elevated highway as an impact, others may see it as a neutral effect, given the current industrial 
character of the landscape west of Brighton Boulevard. For residents of Elyria and Swansea who live 
close to the existing alignment, this alternative would also result in beneficial effects since this 
alternative would move I-70 farther from their residences. 
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In both Alternative 4 West and East, a portion of Brighton Boulevard (which is a state highway and 
would be a designated truck route) would be closed, and traffic would be rerouted to pass directly to the 
south and east of Elyria Johnson Center Park (which provides an outdoor recreation space at Elyria Park 
and indoor recreation opportunities at Johnson Recreation Center). This park encompasses the city block 
at the northwest corner of 48th Avenue and Race Street. Rerouted traffic would use 48th Avenue from 
the existing Brighton Boulevard to Race Street, and Race Street from the existing 48th Avenue to the 
existing Brighton Boulevard. While daily and peak traffic would not be expected to increase on Brighton 
Boulevard, there could be increased truck use on 48th Avenue and Race Street relative to existing 
conditions, which would create a perceived barrier between the residential neighborhoods south of 
Elyria Johnson Center Park and the park itself.  
 
In Alternative 4 East, ramps associated with the realigned highway and the Brighton Boulevard 
interchange, including some above-grade structure, would pass within about 125 feet of the western 
edge of the park. While there would be no acquisition of land for either Elyria Park or the Johnson 
Recreation Center, the highway would be visible from the park, and there would be an increase in noise 
at the park due to the close proximity of the highway. An estimated increase of about 12.5 decibels 
compared to existing conditions prior to mitigation to a level of 69 decibels, would be reduced by at 
least 5 decibels when sound walls are implemented; however, quantitative noise estimates with noise 
walls are not currently available. Elyria Park consists of a small baseball field, basketball court, skate 
park, playground, and several picnic tables. The increased noise and visual obstruction of the highway 
may affect some activities (e.g., intermittent periods of relatively high noise, such as from passing 
trucks, could drown out some calls on the sports fields).  
 
The ramps associated with the realigned highway and the Brighton Boulevard interchange would also 
pass fairly close (about 550 feet) to the western edge of Elyria Johnson Center Park in Alternative 4 
West. The visual and noise effects would be lessened compared to Alternative 4 East; for example, noise 
would increase only 7.7 decibels (prior to mitigation).  
 
East of I-270, Alternative 4 involves widening and other improvements to I-70 on its existing alignment. 
This widening would not affect neighborhood character (relative to existing conditions) in 
neighborhoods east of I-270 along I-70 (Stapleton, Montbello, Aurora, Gateway, or Green Valley 
Ranch). This is because I-70 has been influential in shaping Montbello, Stapleton, Gateway, and Green 
Valley Ranch, which are still being built out and will be developed with plans for I-70 in mind. In fact, 
improvements to I-70 would generally benefit neighborhood cohesion relative to current conditions due 
to improved traffic flow on I-70 and improved safety for motorists on local roads and I-70 and for 
pedestrians.  
 
Improvements to I-70 would also accommodate projected long-term population growth within the study 
area. Those neighborhoods that are currently not built out (Stapleton, Gateway, Green Valley Ranch, 
and possibly DIA) are expected to experience considerably more population growth than established 
neighborhoods due to the large amount of undeveloped lands and existing development plans for these 
lands. While improvements to I-70 would contribute only marginally to this projected growth (that is, 
the majority of the growth in housing stock and population in these areas would most likely occur 
regardless of any improvements to I-70), improvements would support and accommodate residential and 
business growth in these areas. 
 
If built, the loss of direct access on and off I-70 from Elyria and Swansea would represent an 
inconvenience to people who use the highway. I-70 would still be fairly close to the neighborhood, with 
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access still provided at new interchanges at Brighton Boulevard and Vasquez Boulevard/Colorado 
Boulevard. Similarly, access changes in Northeast Park Hill would have minimal effects on 
neighborhood cohesion. In addition, 46th Avenue would be upgraded with removal of the viaduct to 
provide improved local east-west mobility. In Northeast Park Hill, the removal of the viaduct would 
allow more direct access between 46th Avenue and Dahlia Street, Holly Street, and Monaco Parkway, 
which could be perceived as a beneficial effect by local residents and people working in the area. 
 
Economic Effects 
During construction, access disruptions would impact businesses throughout the construction area. 
Construction phase effects along the existing alignment between Brighton Boulevard and Colorado 
Boulevard would generally be less than those in Alternatives 1 and 3 because the construction phase in 
that area for Alternative 4 would involve mainly the removal of the existing viaduct. Effects on 
businesses on or near existing I-70 between Brighton Boulevard and I-270 that are dependent on ready 
access to I-70 would also be lower in the construction phase, because traffic would continue to be routed 
along the existing I-70 while the realigned highway is constructed.  
 
If Alternative 4 were built, access to and from businesses would change substantially for businesses 
located on the existing I-70 corridor between Brighton Boulevard and Quebec Street, as well as for those 
that would be located on the new realignment of I-70. Business traffic (e.g., freight, commuters) related 
to businesses near the existing I-70 corridor would either use 46th Avenue or the realigned I-70. For 
most businesses in the area, changes in access would represent an effect on overall business viability. 
For certain businesses that depend on traffic from I-70 in its current alignment such as the Pilot Truck 
Stop at Steele Street and I-70, the realignment of the highway could substantially disrupt their viability 
as a business.  
 
In Alternative 4 West, the most prominent acquisitions from the perspective of economic effects are 
those that affect the National Western Complex. Alternative 4 West would result in the acquisition of 
the properties containing the National Western Complex office and other buildings, as well as numerous 
parcels used for parking at events including the National Western Stock Show. This alternative would 
essentially eliminate the facility in its current location. The National Western Complex is an economic 
asset to the Denver area as a whole, and depending on where it relocates; this alternative could result in 
major economic effects on the surrounding communities and the greater Denver area.  
 
In Alternative 4 East, no National Western Complex buildings would be affected. However, this 
alternative would involve the acquisition of several parcels used for parking at events (about 0.8 acres 
total). CDOT and CCD would work with the National Western Complex to ensure the continued 
economic viability of the facility and its events. For example, if some of the land in parcels north of 
National Western Complex is acquired for ROW, but not actually within the highway footprint, they 
could be made available for added parking, effectively increasing the overall parking capacity of the 
facility. Even if Alternative 4 East were selected, the facility could still relocate to a different site within 
or outside Denver for reasons not related to this project. The operators of the National Western Complex 
may make a decision to relocate before construction of the new I-70, or may wait to make that decision 
after operating with the new highway location for one or more years.  
 
Numerous other businesses, including those that serve consumers as well as other businesses, would be 
directly affected by ROW acquisition. However, none of the prominent businesses affected under 
Alternatives 1 and 3 would be directly affected by full ROW acquisition in Alternative 4, and only two 
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(Manna Pro and Safeway) would be affected by partial acquisition. A comparison of the businesses and 
parcels affected by Alternative 4 is shown in Exhibit 5.2-34. 
 

Exhibit 5.2-34 
Commercial/Industrial Properties and Businesses Affected 

Alternative 4 

 
Note: In some cases, multiple properties may be needed for the operation of a single business or multiple businesses may be 
located on one property.   
 
 
Construction expenditures of about $1.7 billion over 4.1 years for Alternative 4 West would result in the 
creation of about 2,700 construction jobs and another 1,600 jobs in other sectors within the metropolitan 
area. Construction expenditures for Alternative 4 East are slightly lower ($1.6 billion over 4.1 years) and 
therefore, would result in the creation of about 2,500 construction jobs and another 1,500 jobs in other 
sectors in the metropolitan area. In either case, this is about 0.3 percent of Denver PMSA employment in 
2004; thus, these changes represent a minor beneficial effect on employment opportunities within the 
Denver region.  
 
Property acquisitions for ROW based on Alternative 4 would result in some loss in the property tax base 
in Denver, Aurora, and Commerce City as seen in Exhibit 5.2-35. Effects on the overall revenue stream 
in would be minimal. In the long term, improvements to I-70 would support and accommodate 
economic growth that will increase the property tax base in Adams County (including Aurora and 
Commerce City), Denver, and the greater metropolitan area. 
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Exhibit 5.2-35 
Effects on Economic Conditions 

Alternative 4 

Assessed Valuation for Parcels 
Required for ROW 
(2005 $ millions) 

Loss of Property Tax Revenues 
Alternative 

Denver Aurora Commerce 
City Denver Aurora Commerce 

City 
Alternative 4 West $9.8 $0.1 $2.4 0.11% 0.02% 0.6% 
Alternative 4 East $7.1 $0.1 $2.4 0.08% 0.02% 0.6% 

Source: CCD Tax Assessor’s Office, Adams County Assessor’s Office 
 
 
5.2.2.5 Alternative 6 
Socioeconomic effects under Alternative 6 would be similar to those under Alternative 4, including the 
design options (east and west). The major difference is due to the wider construction footprint required 
for the tolled express lanes between Brighton Boulevard and Chambers Road under Alternative 6. As 
with Alternative 3, traffic modeling was conducted to evaluate the potential for motorists on I-70 to 
attempt to avoid the tolling corridor and instead use neighborhood “cut-through” routes. The analysis 
shows that this is not likely to be an issue because of the improvements to general purpose lanes on I-70 
(including added general purpose lanes west of Brighton Boulevard and east of Chambers Road), the 
lack of opportunities to short cut on other routes, the presence of industrial and residential traffic already 
on local routes, and the lack of knowledge that drivers from outside the area have with local routes 
(CDOT, 2007b). 
 
Housing and Population 
Alternative 6 would require residential acquisitions in Elyria and Swansea and Commerce City. The 
housing units lost in Alternative 6 West represent less than one percent of the units in Elyria and 
Swansea and less than 0.25 percent of the units in Commerce City. The housing units lost in Alternative 
6 East represent about 2.6 percent of the units in Elyria and Swansea and less than 0.25 percent of the 
units in Commerce City. A comparison of the residential properties and housing units affected for 
Alternative 6 is shown in Exhibit 5.2-36.  
 
Under both options of Alternative 6, it may be possible for displaced residents to relocate within their 
neighborhood given the vacancy rate was approximately six percent in Elyria and Swansea and 
Commerce City (Exhibit 5.2-3). If residents relocate outside their neighborhoods, the direct effects on 
the population of Elyria and Swansea and Commerce City would be moderate.  
 



I-70 East Draft Environmental Impact Statement   5.2 Social and Economic Conditions  

 Chapter 5: Affected Environment, Environmental Consequences, and Mitigation 
 

November 2008   5.2-55 

Exhibit 5.2-36 
Residential Properties and Housing Units Affected 

Alternative 6 

 
Note: In some cases, residential properties are vacant or multiple housing units are located on one property. 
 
 
If built, operational effects would be similar to Alternative 4, including impacts on the value of homes 
that would be closer to I-70 (primarily in the northwestern edge of Elyria and Swansea), as well as 
positive effects on values of homes close to the current I-70 viaduct after the viaduct is taken down. 
There may also be positive effects in Montbello, Stapleton, Gateway, and Green Valley Ranch due to 
proximity to the improved I-70 corridor.  
 
Public Services 
General effects on public services under Alternative 6 would be identical to those that result from 
Alternative 4, including design options (west and east). 
 
Neighborhood Character and Cohesion 
Effects on neighborhood character and cohesion under Alternative 6 would be similar to those under 
Alternative 4 including design options (west and east). The slightly wider footprint for I-70 from 
Brighton Boulevard to Chambers Road would not measurably increase the effects of the realigned I-70 
in northern Elyria and Swansea. Although the footprint of the alignment along the existing I-270 
alignment in Commerce City would require more residential and commercial/industrial acquisitions in 
Commerce City compared to Alternative 4, overall effects on neighborhood character and cohesion 
would be the same.  
 
Economic Effects 
Alternative 6 would require full acquisition of commercial/industrial properties in Elyria, Swansea, and 
Commerce City. Effects under Alternative 6 would be similar to those under Alternative 4, including 
design options (west and east). A comparison of the businesses and parcels affected by Alternative 6 is 
shown in Exhibit 5.2-37. 
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Exhibit 5.2-37 
Commercial/Industrial Properties and Businesses Affected 

Alternative 6 

 
Note: In some cases, multiple properties may be needed for the operation of a single business or multiple businesses may be 
located on one property. 
 
 
Like Alternative 4 West, Alternative 6 West would essentially eliminate the National Western Complex 
in its current location. However, the higher construction cost for this alternative (about $2.0 billion over 
4.3 years) would result in more job creation, about 3,000 construction jobs and another 1,800 jobs in 
other sectors). The economic effects of Alternative 6 East are generally the same as in Alternative 4 
East, with some exceptions. First, the higher construction cost for this alternative (about $1.9 billion 
over 4.3 years) would result in slightly more job creation (about 2,800 construction jobs per year and 
another 1,700 jobs in other sectors). The jobs created from the construction of Alternative 6 are about 
0.3 percent of Denver PMSA employment in 2004 (Exhibit 5.2-37). This represents a small beneficial 
effect on employment opportunities within the Denver region.  
 
Alternative 6 would result in slightly greater effects on assessed property valuation compared to 
Alternative 4 as seen in Exhibit 5.2-38. Effects on the overall revenue stream in Denver, Aurora, and 
Commerce City would be minimal, but Alternative 6 would have incrementally greater effects on 
economic conditions and would result in slightly greater effects on assessed property valuation 
compared to Alternative 4. In the long term, improvements to I-70 would support and accommodate 
economic growth that will increase the property tax base in Adams County (including Aurora and 
Commerce City), Denver, and the greater metropolitan area. 
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Exhibit 5.2-38 
Effects on Economic Conditions 

Alternative 6 

Assessed Valuation for Parcels 
Required for ROW 
(2005 $ millions) 

Loss of Property Tax Revenues 
Alternative 

Denver Aurora Commerce 
City Denver Aurora Commerce 

City 

Alternative 6 West $10.0 $0.1 $2.9 0.11% 0.02% 0.7% 
Alternative 6 East $7.4 $0.1 $2.9 0.08% 0.02% 0.7% 

Source: CCD Tax Assessor’s Office, Adams County Assessor’s Office 
 
 
5.2.2.6 Summary of Effects 
Alternatives 1, 3, 4, and 6 would each have both beneficial and adverse effects on social and economic 
conditions of the study area. Beneficial socioeconomic effects generally result from increased capacity 
on I-70 compared to the No-Action Alternative and the resulting improved mobility and connectivity, 
support for and accommodation of expected population and economic growth, and reduced cut-through 
traffic on local streets compared to the No-Action Alternative. On the other hand, socioeconomic effects 
would arise from all alternatives (including the No-Action Alternative) due to the need to acquire 
residential, commercial, industrial, and other types of property for ROW, as well as due to the increased 
proximity of I-70 to some residential areas relative to existing conditions. 
 
Exhibit 5.2-39 provides a summary of effects on social conditions. In general, Alternatives 1 and 3 
would result in more residential property acquisitions compared to Alternatives 4 and 6. Alternatives 4 
and 6 affect a higher number of businesses compared to Alternative 1 and 3, but require less building 
square footage from existing properties. The west options for Alternatives 4 and 6, which would 
essentially eliminate the National Western Complex in its current location, require less building square 
footage than Alternatives 1 and 3. Alternatives 4 and 6, and the north options of Alternatives 1 and 3, 
would result in effects on public services and community organizations. In Alternative 1 North and 
Alternative 3 North, this is mainly due to the relocation of Swansea Elementary School. Alternatives 4 
and 6 would have major effects on public services due to acquisition of the U.S. Post Office on Brighton 
Boulevard.  
 
In terms of effects on neighborhood character and cohesion, all alternatives would have effects in Elyria 
and Swansea, primarily due to the proximity of residential development to existing I-70 in that 
neighborhood. Alternatives 1 and 3 would result in effects to the character and cohesion of Elyria and 
Swansea due to property acquisition for ROW, the increased barrier effect of the wider highway, 
construction-related access disruptions, and, in Alternatives 1 and 3 North, the relocation of the Swansea 
Elementary School. Although under Alternatives 4 and 6 there would also be some effects due to ROW 
acquisition and construction phase access disruptions, there would be beneficial effects on neighborhood 
character in Elyria and Swansea due to the removal of the viaduct.  
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Exhibit 5.2-39 
Summary of Effects on Social Conditions 

Alternative 
Housing 

Units 
Displaced 

Effects on Public Services Effects on Neighborhood Character and 
Cohesion1 

No-Action 
North 22 

• Encroachment of I-70 on 
Swansea Elementary School 
buffer area 

• Construction phase access 
disruptions 

• Displacement of three food markets/ 
convenience stores in Elyria and 
Swansea 

• Increased congestion across study area 

No-Action 
South 24 

• Encroachment of I-70 on 
Dunham Park (viaduct about 
325 feet from park) 

• Construction phase access 
disruptions 

• Displacement of three food markets/ 
convenience stores in Elyria and 
Swansea 

• Increased congestion across study area 

Alternative 1 
North  93 

• Relocation of  Swansea 
Elementary School  

• Construction phase access 
disruptions 

• Displacement of three food markets/ 
convenience stores in Elyria and 
Swansea 

• Increased barrier effect in Elyria and 
Swansea 

• Improved mobility and access and 
reduced congestion across study area 

Alternative 1 
South  64 

• Encroachment of I-70 on 
Dunham Park (viaduct about 
100 feet from park) 

• Construction phase access 
disruptions 

• Displacement of two food markets/ 
convenience stores in Elyria and 
Swansea 

• Increased barrier effect in Elyria and 
Swansea 

• Improved mobility and access and 
reduced congestion across study area 

Alternative 3 
North  93 Same as Alternative 1 North 

Alternative 3 
South  64 Same as Alternative 1 South 

Alternative 4 
West 18 

• Displacement of Stockyards 
Post Office  

• New elevated highway passes 
within 550 feet of Elyria 
Johnson Center Park  

• Removal of viaduct represents a 
substantial benefit by reducing barrier 
effect  

• Displacement of three food markets/ 
convenience stores in Elyria and 
Swansea 

• Improved mobility and access and 
reduced congestion across study area 

Alternative 4 
East 53 

• Displacement of Stockyards 
Post Office 

• New elevated highway passes 
within 125 feet of Elyria Park  

• Removal of viaduct represents a 
substantial benefit by reducing barrier 
effect  

• Displacement of three food markets/ 
convenience stores in Elyria and 
Swansea 

• Improved mobility and access and 
reduced congestion across study area 

Alternative 6 
West 26 Same as Alternative 4 West 

Alternative 6 
East  61 Same as Alternative 4 East 

1. Effects on neighborhood character for Elyria and Swansea generally differ from that for other neighborhoods because of the 
proximity of residential development in Elyria and Swansea to existing I-70. 
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The socioeconomic effects attributable to adding tolled express lanes in Alternatives 3 and 6 are not 
appreciably different from those of adding only general purpose lanes in Alternatives 1 and 4. The wider 
footprint would result in slightly more ROW acquisitions, but the number is small relative to the overall 
number of acquisitions needed. Each tolled express lane alternative has a higher capital cost than its 
corresponding non-toll alternative (Alternative 3 is 12 to 13 percent higher than Alternative 1; 
Alternative 6 is 16 and 20 percent higher than Alternative 4). The operation and maintenance cost for 
each tolled alternative is also higher than the corresponding non-tolled alternative. However, toll 
contributions from motorists would help to pay for the construction in Alternatives 3 and 6. 
 
Generally, disruptions to the regional economy due to construction related closures and congestion 
would be the least for the No-Action Alternative and Alternatives 1 and 3 because of their shorter 
construction durations. Exhibit 5.2-40 provides a summary of economic effects. Overall, adverse 
economic effects would be highest in the No-Action Alternative, primarily as a result of anticipated 
increases in congestion on I-70, and in Alternative 4 West and Alternative 6 West primarily as a result 
of the elimination of the National Western Complex.   
 

Exhibit 5.2-40 
Summary of Effects on Economic Conditions 

Alternative 
Businesses 

Displaced by Full 
ROW Acquisition

Construction Cost 
(Excluding ROW) 
(2005 $ millions) 

Direct and Indirect 
Jobs Created from 
Capital Expenses1 

per Year 

Total Assessed 
Valuation of 

Property Acquired
($ millions)2 

No-Action North 16 $357 1,200 $2.6 

No-Action South 20 $357 1,200  $4.3 

Alternative 1 North 45 $1,291 2,500  $12.9 

Alternative 1 South 42 $1,291 2,500  $12.6 

Alternative 3 North 56 $1,448 2,900 $14.8 

Alternative 3 South 63 $1,463 2,900  $14.7 

Alternative 4 West 58 $1,729 4,300  $14.8 

Alternative 4 East 52 $1,591 4,000  $12.1 

Alternative 6 West 73 $1,997 4,800  $15.9 

Alternative 6 East 62 $1,901 4,500  $13.3 
1. Represents jobs over the construction period, which would be about three years for the No Action Alternatives, five 
years for Alternatives 1 and 3, and four years for Alternatives 4 and 6. 
2. Includes property acquisitions in Aurora, Commerce City, and Denver. 

 
 
5.2.3 Mitigation 
Any person(s) whose real property is affected by the project will be compensated according to the 
Uniform Act. In addition, CDOT ROW staff makes every effort to relocate people within their current 
neighborhoods (if desired). CDOT also provides assistance to people who are relocated in finding 
services in their new communities. Mitigation for ROW is discussed comprehensively in Section 5.5, 
Land Acquisition, Displacements, and Relocation of Existing Uses.  
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Some of the disruptions expected during construction to access and circulation (e.g., temporary road 
closures and traffic detours) may have impacts on access to or provision of certain public services such 
as Swansea Elementary School, Johnson Recreation Center, and the Valdez-Perry Library. CDOT will 
coordinate with local municipal officials during construction to minimize effects on emergency service 
providers and response times due to temporary closures and detours. CDOT will use standard measures 
such as phased construction, advance notice of road closures and detours, and fixed and variable signage 
to reduce effects on local residents as well as motorists on I-70. Where construction areas affect public 
bus routes, CDOT will coordinate with RTD to minimize disruptions to service areas and schedules. 
 
Because the primary adverse socioeconomic effects are in Elyria and Swansea, which is a predominantly 
minority and low-income neighborhood, additional mitigations for social and economic effects are 
discussed in Section 5.3, Environmental Justice. Mitigation measures will continue to be developed 
throughout the public comment and review period. However, known mitigation for the socioeconomic 
effects described in this section (in addition to the Uniform Act) include signage and notifications to 
reduce adverse effects on access to homes, businesses, and services during the construction period; 
notifying public transit users well in advance of any temporary or permanent closure or change in bus or 
rail routes, stops, or stations; and holding an urban design workshop to encourage local residents and 
businesses to take part in designing and/or providing input, advice, and/or artwork on nonstructural 
design elements of the highway (e.g., facades and noise walls). 
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5.3 ENVIRONMENTAL JUSTICE 
Environmental justice refers to the fair treatment and meaningful involvement of all people regardless of 
race, color, national origin, or income, with respect to the development, implementation, and 
enforcement of environmental laws, regulations, and policies. Environmental justice analysis is required 
under Executive Order 12898, Federal Actions to Address Environmental Justice in Minority 
Populations and Low-Income Populations (Clinton, 1994), and other federal regulations and federal and 
state guidance. Executive Order 12898 states in part that each federal agency must “develop an agency-
wide environmental justice strategy [...] that identifies and addresses disproportionately high and 
adverse human health or environmental effects of its programs, policies, and activities on minority 
populations and low-income populations” (Clinton, 1994). 
 
Environmental justice regulations, orders, and guidance require analysis of whether impacts are 
disproportionate to, or are predominantly borne by low income and/or minority populations. In addition, 
environmental justice guidance requires that these populations be provided with opportunities for 
meaningful public involvement throughout the environmental impact statement (EIS) process. 
 

Summary 
Some adverse effects would affect all populations equally, and only affect low-income and/or minority 
populations to the degree that they are geographically specific and located close to low-income and/or 
minority populations. Other adverse effects, including residential displacements, viaduct encroachment 
on parks and playgrounds, residential noise increases (prior to mitigation), displacement of 
neighborhood markets and other amenities, and barrier effects that influence neighborhood cohesion, 
would affect predominantly low-income and/or minority populations. The nature and extent of impacts 
varies among the alternatives, but no alternative is completely without adverse effects that affect 
predominantly low-income and/or minority populations. All alternatives would entail construction 
spending that would lead directly to creation of construction jobs. These jobs would be available to 
people regionally, including low-income and minority populations. Mitigation measures would reduce 
impacts, but some adverse impacts would remain.  

 
In addition to Executive Order 12898, several federal regulations, guidance, and orders mandate that 
decision makers consider environmental justice in the context of certain federal actions. These include: 

• Title VI of the Civil Rights Act of 1964 
• Clean Air Act of 1990 
• Council on Environmental Quality Environmental Justice Guidance Under the National 

Environmental Policy Act (NEPA) (Council on Environmental Quality, 1997)  
• United States (U.S.) Environmental Protection Agency Final Guidance for Consideration of 

Environmental Justice in Clean Air Act 309 Reviews (U.S. Environmental Protection Agency, 
1999) 

• U.S. Department of Transportation Order 5610.2, Order to Address Environmental Justice in 
Minority Populations and Low-Income Populations (1997) 

• Federal Highway Administration (FHWA) Technical Advisory 6640.8A, Guidance For 
Preparing and Processing Environmental and Section 4(f) Documents (1987) 

• FHWA Order 6640.23, FHWA Actions to Address Environmental Justice in Minority 
Populations and Low-Income Populations (1998) 

• Title VI and Environmental Justice Guidelines for NEPA Projects (Colorado Department of 
Transportation [CDOT], 2005c) 
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• Statewide Transportation Policies (CDOT, 1996) 
• Environmental Stewardship Guide (CDOT, 2003b) 

 
The environmental justice analysis discusses existing conditions, effects of the alternatives, and 
mitigation measures. In addition, a summary of public involvement activities and the incorporation of 
public concerns are provided. More detail on specific public and agency outreach activities is provided 
in Chapter 6, Community Outreach and Agency Involvement.  
 
5.3.1 Environmental Justice Public Involvement Efforts 
Environmental justice guidance and orders require that low-income and/or minority populations are 
provided with opportunities for meaningful public involvement. The public involvement process has 
been multi-faceted and comprehensive to encompass the diversity of communities and organizations 
involved. It was designed to allow the community and government agencies an opportunity to comment 
on the range of issues, impacts, and alternatives being addressed in the EIS, as well as identify impacts 
of particular concern.  
 
Approximately 40 percent of the residents in the study area are Hispanic or Latino and 30 percent are 
Black or African American, with approximately five percent representing other minority populations. 
Based on available information about the demographic make-up of the corridor and familiarity with 
communities and neighborhoods in the corridor, specific outreach programs were designed to reach 
Latino and African American populations and neighborhoods.  
 
A variety of tools were used to solicit input and involvement from stakeholders that addressed issues of 
diversity in language, level of literacy, and exposure to media. Specific tools included: 

• Notifications and advertisements in local and regional media, distributed through diverse outlets 
such as neighborhood/regional newspapers and local radio stations (including Spanish language 
newspapers and radio). 

• Flyers for project announcements distributed to area residences and businesses. 
• Announcements at faith-based organizations. 
• Direct contacts through e-mail, telephone calls, and postal mail. 
• Dedicated project website. 
• Opening an office within the project area and advertising its location. 
• Employment of project area neighborhood residents to lead and staff outreach efforts. 
• Use of local businesses to cater meetings and to provide translation services and childcare. 
• Door-to-door outreach in specific neighborhoods (neighborhoods were selected for the focused 

door-to-door outreach approach based on identification of areas with the highest percentages of 
minority and/or low-income populations and proximity of residential areas to I-70; based on 
these factors, the focused door-to-door outreach approach was used in Northeast Park Hill, 
Globeville, Elyria and Swansea, Clayton, Cole, and Five Points). 

• A separate outreach process for businesses in the project area, similar in structure to the door-to-
door outreach to residents. 

• Community meetings conveniently located within neighborhoods that may be affected and in 
locations accessible by public transit (evening meetings were generally held to encourage 
participation, and corridor-wide meetings were repeated on different days). 
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• Stakeholder meetings that included property and business owners, business and homeowners 
associations, special interest groups, and representatives from religious organizations, 
neighborhood associations, and police and fire departments. 

 
Individuals that may be affected by the project were encouraged to participate in working groups. 
Working groups provided a means for the general public to interact with the project team and technical 
experts in various topic areas and also served as a forum to address specific issues or concerns.  
 
The Community Impacts Working Group focused on the potential for impacts on affected communities. 
One meeting of this group, in May 2004, addressed environmental justice specifically. At this meeting 
the project team showed an environmental justice video from the U.S. Environmental Protection 
Agency. In addition, the project team gave a verbal presentation on environmental justice laws and 
regulations, provided a handout, and described how environmental justice would be addressed in the 
EIS. Members of the community also participated in an exercise that illustrated the use of population 
data similar to what is included in the Draft EIS (DEIS) document.  
 

 
 
Compliance committees were also created to provide guidance and ensure adherence to various federal, 
state, and local directives, regulations, policies, and procedures. The committees were formed to address 
the most critical environmental resources or disciplines where a more focused approach and on-going 
compliance review were required. Given the importance of environmental justice for this project, the 
Environmental Justice Compliance Committee was formed. The committee was made up of regulatory 
agency staff and consultant experts. This committee identified major issues for analysis, ensured 
compliance with NEPA and federal directives, and reviewed technical analysis and reports. Community 
representatives were invited to attend and provide comment.  
 
Summary of Public Input 
Community input during the EIS process identified the following concerns: 

• Health 
• Availability of funding for  

construction 
• Toll roads 
• Pedestrian and motorist safety on I-70 and 

local roads 
• Alternate highway route suggestions 
• Interchanges 

• Drainage on the highway and existing 
bridges 

• Traffic noise  
• Congestion 
• Construction timing and impacts to 

businesses and the community 
• Accommodating growth and local plans 
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Consideration of Environmental Justice and Community Concerns during Alternative 
Development  
Environmental justice and community concerns were considered throughout the development of 
alternatives. Community input during the alternative development process led to the 
identification of the realignment alternatives (Alternatives 4 and 6) analyzed in this DEIS, after 
some community members suggested realigning I-70 in the vicinity of the current viaduct 
between Brighton Boulevard and Colorado Boulevard. Chapter 3, Alternatives Considered, 
summarizes the alternative development and screening process.  
 
The alternative screening process incorporated objectives and evaluation criteria based on nine 
project goals (access, capacity, community, environment, implementation, infrastructure, 
mobility, safety, and security). Several of the objectives related to social, economic, and 
environmental impacts. Community concerns related to safety, noise, and other issues were also 
incorporated in project objectives and screening criteria. These screening criteria were applied at 
every stage of the alternatives screening process (initial, comparative, and detailed screening). 
Following the detailed screening process, the remaining alternatives were subjected to additional 
engineering and technical analysis as part of the ongoing development of the DEIS. 
Environmental justice objectives (minimizing adverse effects on minority and low-income 
populations) were incorporated in this analysis along with other goals and objectives.  
 
5.3.2 Affected Environment 
This section identifies minority and low-income populations within the study area. The definition 
of minority and low-income populations was developed based on applicable federal and state 
guidance and through coordination with the Environmental Justice Compliance Committee. For 
the environmental justice analysis, the following terms apply: 

• Minority. Individuals who are members of designated population groups, consistent with 
the following race and ethnicity categories identified in the 2000 Census:  
o Hispanic or Latino, regardless of 

race 
o American Indian or Alaskan 

Native 
o Asian 

o Native Hawaiian or Other Pacific 
Islander 

o Black or African American 
o Some other race (other than White) 
o Two or more races 

Although the 2000 Census uses “Hispanic” to refer to Latino or Hispanic persons, this 
report uses “Latino” exclusively.  

• Minority Population Concentration. A minority population concentration is identified 
where either: (a) the minority population of the affected area exceeds 50 percent or (b) 
the minority population percentage of the affected area is meaningfully greater than the 
minority population percentage in the general population or other appropriate unit of 
geographic analysis. 

• Low-Income. For the purposes of this analysis, low-income means a household whose 
income is below the thresholds defined in the following section. 

• Low-Income Population Concentration. A low-income population concentration is 
identified where the low-income population of the affected area is meaningfully greater 
than the low-income population percentage in the general population or other appropriate 
unit of geographic analysis.  
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• General Population. For the purpose of identifying a minority population concentration or a 
low-income population concentration, the general population is defined as the Denver Primary 
Metropolitan Statistical Area (PMSA) and, in addition, the State of Colorado as a whole.  

 
Methodology for Defining Minority and Low-Income Populations 
The primary data sources used to identify minority and low-income populations were the 2000 Census 
of Population and Housing and, for the purpose of deriving thresholds for identifying low-income 
populations, the U.S. Housing and Urban Development (HUD) 30 Percent Area Median Income 
(AMI30) figures. In addition, data from local and regional agencies and organizations were reviewed to 
identify whether they provided more recent or more locally-specific information that could be useful for 
identifying low-income and/or minority populations. Based on review of available data sources, census 
data was found to provide the most detailed and up-to-date data for a narrow geographic resolution (i.e., 
block group level for income and block level for minority). To account for the fact that the Stapleton 
neighborhood essentially did not exist as a residential neighborhood at the time of the 2000 Census, 
primary school enrollment data were used to estimate minority and low-income populations in this 
neighborhood. 
 
In accordance with environmental justice guidance from CDOT (2005c), FHWA (1998), U.S. 
Department of Transportation (1997), and Council on Environmental Quality (1997), this analysis 
identifies minority populations where either the minority population of the study area exceeds 50 percent 
or the minority population percentage of the study area is meaningfully greater than the minority 
population percentage in the general population. The analysis identifies a low-income population 
concentration where the low-income population of the affected area is greater than the low-income 
population percentage in the general population.  
 
CDOT’s Title VI and Environmental Justice Guidelines for NEPA Projects recommends determining 
low-income populations based on the HUD AMI30 figures. The benefit of using the AMI30 figures is 
that they differ by county and provide for a low-income threshold that is specific to a particular 
geographic area (unlike the census poverty thresholds, which are the same across all areas in the country 
regardless of different costs of living). U.S. Environmental Protection Agency and FHWA have agreed 
to the use of this method for this EIS, with some adjustments to be more inclusive.  
 
For this analysis, a low-income household is defined as one whose income is below $17,866 in 2004 
dollars (based on the 2004 AMI30 thresholds, which were used to be consistent with other EISs in the 
region). This is based on the average household size in the Denver PMSA, which is 2.52 persons. 
Household income data from the 2000 Census is in 1999 dollars; thus, for identifying low-income 
populations using census data, the AMI30 figure was deflated to 1999 dollars using the Consumer Price 
Index for urban residents of the Western U.S. (Bureau of Labor and Statistics, 2004). This deflation 
results in the figure of $15,932 in 1999 dollars. However, the 2000 Census reports numbers of 
households by income category in $5,000 increments. CDOT’s Title VI and Environmental Justice 
Guidelines for NEPA Projects notes that “It may be necessary to count some households that may have a 
higher income than the threshold income because they fall in the same income range. That is acceptable. 
Project teams are encouraged to be more, rather than less, inclusive” (2005c). Thus, the effective AMI30 
figure for the Denver PMSA is $19,999. That is, from a functional perspective, all households in the 
PMSA with incomes of $19,999 or less are counted as being low-income.  
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Findings 
The study area for assessing environmental justice impacts is the same area that was used to analyze 
social and economic impacts and consists of 65 block groups in Denver, Aurora, and Commerce City, as 
shown in Exhibit 5.3-2.  
 
As shown in Exhibit 5.3-1, over 77 percent of the study area residents are minorities. Exhibit 5.3-2 
shows the minority populations by block group in the study area. Note that two block groups had zero 
population in the 2000 Census, one in Stapleton and one at the Rocky Mountain Arsenal National 
Wildlife Refuge. The population in Stapleton has grown substantially since the 2000 Census; the 
identification of minority populations in this neighborhood is discussed at the end of this section. 
Percentages of minority populations in individual block groups range from 30 percent to 98 percent. As 
Exhibit 5.3-2 shows, most of the study area block groups are over 50 percent minority. Furthermore, 
among the 63 block groups in the study area with non-zero populations, all have a minority population 
percentage greater than Colorado and the Denver PMSA.  
 

Exhibit 5.3-1 
Race and Ethnicity for General Population and Study Area 

Race/Ethnicity Study 
Area Colorado Denver 

PMSA 
Adams 
County Denver 

Adams 
County 

and 
Denver  

White 22.5% 74.5% 70.4% 63.3% 51.9% 56.5% 
Latino (of any race) 41.6% 17.1% 18.8% 28.2% 31.7% 30.3% 
Black or African American 30.7% 3.7% 5.3% 2.8% 10.8% 7.6% 
American Indian or Alaskan Native 0.7% 0.7% 0.6% 0.6% 0.7% 0.7% 
Asian, Native Hawaiian, or Other 
Pacific Islander 

2.2% 2.3% 3.0% 3.2% 2.8% 3.0% 

Non-Latino and some other race 
(other than White) 

0.2% 0.1% 0.1% 0.1% 0.2% 0.1% 

Non-Latino and of two or more 
races 

2.1% 1.7% 1.8% 1.7% 1.9% 1.8% 

Minority 77.5% 25.5% 29.6% 36.7% 48.1% 43.5% 
Source: U.S. Census Bureau (2002). Details may not add to totals due to rounding. 
 
 
Overall, about 21.2 percent of the households in the study area are low-income. This is higher than the 
percentage of low-income households in the state (14.8 percent) or the Denver PMSA (14.6 percent). 
Data on income is available for 62 of the block groups in the study area. Among these block groups, 45 
have a percentage of low-income households that exceeds the state average, and 50 have a percentage of 
low-income households that exceeds the PMSA average.  
 
 
 
 
 
 



I-70 East Draft Environmental Impact Statement   5.3 Environmental Justice 

 Chapter 5: Affected Environment, Environmental Consequences, and Mitigation 
 

November 2008 5.3-7  

Exhibit 5.3-2 
Minority Population Percentages for Block Groups 

in the Study Area 

 
Source: U.S. Census Bureau (2003a), Summary File 1, P8 (Hispanic or Latino by Race). 
The 0.0 percent - 29.6 percent range identifies block groups in which the minority population percent does not exceed the 
average for the Denver PMSA, which is 29.6 percent. These are also block groups in which the minority population percent 
does not exceed the average for Colorado, which is 25.5 percent. 
 
 
Exhibit 5.3-3 shows the low-income populations in the study area relative to Denver PMSA and state 
averages, using the adjusted AMI30 method. As Exhibit 5.3-3 shows, all of the block groups west of 
Stapleton have a percentage of low-income households that exceeds both the state average (14.8 
percent) and the Denver PMSA average (14.6 percent). This is also true of several of the block groups 
south of I-70 in Aurora, and north of I-70 in Montbello. A few block groups east of Stapleton have a 
percentage of low-income households that is higher than the PMSA average, but not as high as the state 
average; several block groups east of Stapleton also have a percentage of low-income households that is 
lower than either the PMSA or the state average.  
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Exhibit 5.3-3 
Low-Income Population Percentages for Block Groups in Study Area 

 
Source: Calculated using HUD (2004) and U.S. Census Bureau (2002), as described in the text. 
The 0.0 percent - 14.6 percent range identifies block groups in which the low-income population percent does not exceed the 
average for the Denver PMSA, which is 14.6 percent. The 14.6 percent - 14.8 percent range identifies block groups in which 
the low-income population percent does exceed the average for the Denver PMSA, but does not exceed the average for 
Colorado (14.8 percent). The 14.8 percent -53.3 percent range identifies block groups in which the low-income population 
exceeds both the state average and Denver PMSA average. 
 
 
Exhibit 5.3-4 presents statistics for minority and low-income populations for individual neighborhoods 
within the study area, as compared to Colorado and the Denver PMSA. Most of the neighborhoods in 
the study area have concentrations of minority and low-income populations that exceed those of the state 
and the Denver PMSA. 
 
Since Stapleton did not exist as a residential neighborhood at the time of the 2000 Census, the most 
reliable data at this time is from public school enrollment. This data is used to identify whether there is a 
minority or low-income population in this neighborhood. Stapleton is home to three public schools, 
including the Westerly Creek campus, which includes Westerly Creek Primary School (early childhood 
education through grade three), the first school to open at Stapleton in 2003, and the William R. Roberts 
School (grades four through eight). Data from fall 2006 pupil enrollments (Colorado Department of 
Education, 2006) indicates that of the 529 students enrolled at the Westerly Creek campus, 208 (39 
percent) are minority. Stapleton also houses the Odyssey Charter School (kindergarten through grade 
eight); of the 221 students enrolled at this school, 108 (49 percent) are minority. If the percent of 
minority students is comparable to the percent of minority residents in the neighborhood, this would 
make Stapleton a “minority population” compared to the general population of the Denver PMSA and 
Colorado (Exhibit 5.3-4).  
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Exhibit 5.3-4 
Minority and Low-Income Percentages 

Neighborhood or Area Population Number of 
Households 

Percent 
Minority 

Percent Low-
Income 

Colorado 4,301,261 1,659,308 25.5% 14.8% 
Denver PMSA 2,109,282 825,291 29.6% 14.6% 
Clayton 5,172 1,547 94.0% 35.3% 
Cole 5,662 1,634 94.0% 37.7% 
Elyria and Swansea 6,708 1,740 90.1% 31.5% 
Five Points 3,483 965 66.6% 36.9% 
Globeville 3,454 913 83.0% 34.2% 
Gateway and Green Valley Ranch 8,822 3,107 55.4% 4.7% 
Montbello 27,914 7,985 87.4% 16.2% 
Northeast Park Hill 7,824 2,635 95.3% 32.6% 
Stapleton1 N/A N/A 42.1% N/A 
Aurora2 11,330 3,579 45.8% 10.2% 
Commerce City2 4,640 1,600 58.6% 25.4% 
Source: Minority, population, and households from U.S. Census Bureau (2002). Low-Income households calculated 
using HUD (2004) and U.S. Census Bureau (2002), as described in the text. 
N/A = Not applicable. 
1. Data for Stapleton from the 2000 Census does not reflect redeveloped areas, minority percentage derived from 
public school enrollment. 
2. Only includes block groups within the study area, not the entire city. 

 
 
5.3.3 Environmental Consequences 
The analysis of environmental justice effects differs fundamentally from analysis of effects on social 
conditions or any other type of resource. This is because the analysis of environmental justice effects on 
a community must take into consideration the multiplying effects of the project on the social structure, 
economic burdens, sensory impacts (such as noise, air quality, and visual impacts), and determine if the 
overall effects these communities would be disproportionate, in total, compared to these same effects 
experienced by others.  
 
The environmental justice analysis fundamentally seeks to address three questions: 

1. Are there elements of adverse impacts that would have particular effects on low-income and/or 
minority populations? For example, displacement of the only health care provider within walking 
distance or on a public bus route could have particular effects on low-income populations with 
reduced access to personal vehicles. 

2. Would adverse impacts be predominantly borne by low-income and/or minority populations; or 
would adverse effects be appreciably more severe or greater in magnitude than any adverse 
effects that would be suffered by the non-minority and non-low-income population? 

3. Would the benefits provided by an alternative be equally available to low-income and/or 
minority populations, at the same time as other populations? 

 
Since any type of environmental, social, or economic effect has the potential to have particular adverse 
effects on low-income and/or minority populations, or to be predominantly borne by low-income and/or 
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minority populations, the environmental justice analysis must consider effects on all other resources. As 
applicable, the environmental justice analysis includes direct and indirect, short-term and long-term, and 
construction-phase and operation-phase effects.  
 
The analysis first reviews the effects of each alternative relative to low-income and/or minority 
populations and then addresses the questions listed previously. However, to reduce repetitive discussion, 
the analysis also describes effects that are common to all alternatives or to particular sets of alternatives 
(e.g., existing alignment versus realignment). The environmental justice analysis considers resource 
effects prior to any proposed mitigation measures (e.g., noise barriers); although standard construction 
and operation measures such as dust suppression measures to reduce particulate emissions are 
incorporated. 
 
5.3.3.1 Resource Effects Similar in All Alternatives 
In all alternatives, there would be business displacements due to the acquisition of commercial and 
industrial properties for right of way (ROW). Most of these displacements would occur in Elyria and 
Swansea, Northeast Park Hill, or Commerce City. For environmental justice, the most important effects 
from these business displacements would be related to reduced job opportunities and reduced access to 
goods and services. In terms of job opportunities, demographics of employees at the specific affected 
businesses will be identified once a preferred alternative is chosen. However, census data on commuting 
patterns indicate that approximately 90 percent of the people who work in Elyria and Swansea, 
Northeast Park Hill, and Commerce City live outside the study area. Therefore, adverse effects on 
employment opportunities are likely to be felt more regionally than within the study area. In terms of 
access to goods and services, most of the businesses displaced (in all alternatives) do not serve local 
consumers and instead serve other businesses or a regional consumer base. However, the sections that 
follow address specific business displacements that could be of particular concern (e.g., grocery 
markets). 
 
In all alternatives, increased traffic on I-70 would result in increased noise in Elyria and Swansea. When 
considering the effects of noise increases, it is important to understand that most people cannot detect 
changes of less than 3 decibels (dB) in ambient (environmental) noise. Specific changes in noise differ 
among the alternatives and are discussed in the following sections. 
 
One of the concerns frequently mentioned in scoping meetings and public comments was the effects of 
each alternative on air quality. For all alternatives annual emissions of nitrogen oxides and sulfur 
dioxide will decline through 2030, despite increases in total vehicle usage due to the replacement of 
older, higher-polluting vehicles with newer, lower-polluting vehicles. Emissions of particulate matter 
with a diameter of 10 microns or less will increase in the project area by approximately 50 percent for 
each alternative by 2030; this increase is primarily attributable to re-entrainment of sand applied to 
reduce ice in wintertime and is also due to increased vehicle use on I-70. Note that because vehicle miles 
traveled is a key driver (along with other factors) of particulate matter with a diameter of 10 microns or 
less emissions from mobile sources, these emissions will also increase regionally in the Denver 
metropolitan area as vehicle miles traveled increases over time. In terms of mobile source air toxics – 
that is, high-priority pollutants emitted from mobile sources like cars and trucks – emissions of volatile 
organic chemicals would decrease by 55 to 65 percent, and emissions of diesel particulate matter would 
decrease 87 to 88 percent between 2001 and 2030. The reduced emissions of air toxics would occur 
despite increased vehicle use of I-70, and are caused primarily by new U.S. Environmental Protection 
Agency emissions standards.  
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Each alternative would require the disturbance of some hazardous materials sites, including sites created 
by past land uses and documented and undocumented releases. For instance, all alternatives would 
involve excavation at sites known for leaking underground storage. In the No-Action Alternative, these 
sites are limited to Elyria and Swansea since this is the only neighborhood where construction would 
occur. In the build alternatives, the tank sites are located throughout the corridor, with no particular 
geographic concentration in one neighborhood. In addition, all alternatives would result in ground 
disturbance in portions of the Vasquez Boulevard/I-70 National Priority List site located in Globeville 
and Elyria and Swansea. The portions of the National Priority List site that would be disturbed (36 to 40 
acres for the No-Action Alternative, 51 to 54 acres for the existing alignment alternatives, and 93 to 101 
acres for the realignment alternatives) likely contain arsenic, lead, and cadmium and contaminated soil 
and groundwater. Nevertheless, for all sites disturbed and all alternatives, standard construction 
remediation measures would be sufficient to avoid harmful releases of hazardous materials. Standard 
construction remediation measures would include site-specific health and safety plans, site assessments, 
and dust suppression measures. 
 
Effects on Low-Income and/or Minority Populations 
Noise and dust during construction could be particularly problematic for people who do not have air 
conditioners and would likely ventilate their homes by opening windows. Given that construction could 
go on for three to five consecutive summers in the Elyria and Swansea neighborhoods, depending on the 
alternative, the ambient noise from construction could generate concern among the residents in the 
vicinity of the construction zone. For other neighborhoods, construction noise would be less of an issue 
since there are few or no residences in proximity to construction zones (with the exception of a small 
portion of Commerce City for the realignment alternatives). For families with air conditioners or central 
cooling, closing windows is an option to reduce indoor noise, but families that rely on window 
ventilation could be forced to trade off ventilation and noise, at least during hours of construction. For 
these households, construction dust could also be an issue on windy days. Most large dust particles 
(greater than 100 microns in diameter) settle within 30 feet of their source, but smaller particles can 
travel as far as several hundred feet depending on wind conditions. Dust suppression measures (e.g., 
stabilizing and covering loads of soil and debris during transport and storage; stabilizing and 
revegetating exposed areas after construction) would help to control dust impacts. 
 
Access to Benefits 
All alternatives would entail construction spending that would lead directly to creation of construction 
jobs. These jobs would be available to people regionally, including low-income and minority 
populations.  
 
5.3.3.2 No-Action Alternative 
Exhibit 5.3-5 highlights the construction limits for the No-Action Alternative showing data on minority 
and low-income populations within 300 feet of the construction footprint. Although the exhibit shows 
the northern shift option, the location of the footprint for the south design option is virtually identical 
from this scale. As shown in Exhibit 5.3-5, all of the construction will take place in areas with a high 
concentration of both minority and low-income populations. Based on analysis using census data, 91 
percent of the residents within 300 feet are minority and approximately 35 percent of the households 
within 300 feet are low-income.  
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Exhibit 5.3-5 
Minority and Low-Income Populations within 300 Feet of No-Action Alternative 

 
Source: Minority data from U.S. Census Bureau (2003a), Summary File 1, P8 (Hispanic Origin by Race). Low-Income data 
calculated using HUD (2004) and U.S. Census Bureau (2002). 
 
 
Summary of Effects 
While this alternative would not expand capacity on I-70, it would require reconstruction of the viaduct. 
The viaduct would also be somewhat wider due to the need to accommodate adequate shoulders and 
other improvements to be consistent with current design standards. Thus, this alternative would result in 
property acquisitions, but would not address the capacity needs of the corridor. The result would be 
unacceptable levels of service on I-70 in the project area, increased hours of congestion (from five 
percent currently to 30 percent in 2030), and longer travel times (e.g., eastbound travel time from I-25 to 
Tower Road of 35 minutes during the evening peak period, more than double the current 17 minutes). 
Congestion at ramps and interchange intersections would also contribute to congestion on local roads in 
the neighborhoods adjacent to I-70, which generally have concentrations of low-income and/or minority 
populations. 
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In the No-Action North Alternative, property acquisitions would result in the displacement of 22 
housing units, all of which are in the Elyria and Swansea neighborhood. Census data suggests that 93 
percent of the housing units acquired would affect minority households and 28 percent would affect 
low-income households. Partial acquisitions would affect six additional residential properties, all in 
Elyria and Swansea. In the No-Action South Alternative, acquisitions would displace 24 housing units in 
Elyria and Swansea – of which an estimated 94 percent are minority and 43 percent are low-income. 
Depending on whether people are relocated within the neighborhood, the residential displacements 
could result in adverse effects on the overall population of Elyria and Swansea; the 22 or 24 housing 
units represent about 1.5 percent of those in the neighborhood. Since there are no residential acquisitions 
outside of Elyria and Swansea, this alternative would not have similar effects in other neighborhoods. 
 
The No-Action North Alternative would require the acquisition of the buffer strip that lies between 46th 
Avenue and the play field to the south of the Swansea Elementary School. The viaduct would move 
closer to the school by about 60 feet, bringing the viaduct to about 80 feet south of the paved portion of 
the school play area. This would have incremental effects on noise; noise would increase by about 1.5 
dB (which is less than the threshold of what most people are able to notice) within the portion of the 
play field that remains. In the No-Action South Alternative, no school property would be acquired and 
the reconstructed viaduct would be slightly farther from the school than it is currently.  
 
However, this alternative would move the highway closer to Dunham Park, a community park in Elyria 
and Swansea with a baseball/softball field, basketball court, and a playground. The southern edge of the 
viaduct would be about 325 feet north of the park (as opposed to about 385 feet currently). Due to the 
distance and the continued presence of several homes between the park and the viaduct, the increased 
noise (about 2 dB, which is less than the threshold of what most people are able to notice) and visual 
barrier that the closer highway represents would have only minimal effects on the park.  
 
The No-Action Alternatives (North and South) would require the acquisition of the Denver Rescue 
Mission Ministry Outreach Center, which provides services to homeless individuals across Denver, 
including some individuals from Elyria, Swansea, and other study area neighborhoods (Denver Rescue 
Mission, personal communication, March 14, 2007). While the displacement of this building may have 
an adverse impact on some individuals served, some Elyria and Swansea residents may view the shelter 
as an unwanted land use and thus may perceive the center’s displacement as a benefit. The overall 
impact as a result of this displacement would also depend on where the center relocates, if at all. 
 
Acquisitions in this alternative would displace 16 to 20 businesses (slightly more in the north design 
option) in Elyria and Swansea. Of those that serve local consumers, the most important for the local 
neighborhoods are two neighborhood markets and a convenience store (including two markets – El 
Tepetate Market and Carnicería el Tepetate – that cater primarily to Latino customers). Elyria and 
Swansea is currently underserved by food retailers, and the displacements would leave just two 
convenience stores and a market in the neighborhood; the closest grocery stores would be  the Wal-Mart 
Supercenter in Commerce City and the Downing Supermarket at Downing Street and Bruce Randolph 
Avenue (both accept food stamps and are about two miles from the neighborhood boundaries).  
 
The Nestlé Purina Petcare Company manufacturing plant would be displaced in the No-Action South 
Alternative. Some neighbors would likely view this as a beneficial impact as the plant is often cited as a 
noise and odor generator. 
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The slightly wider I-70 and increased traffic would result in increased noise in Elyria and Swansea. In 
the No-Action North Alternative, noise north of I-70 and west of the Union Pacific railroad (UPRR) 
tracks would increase imperceptibly, by 0 to 1 dB within the first block north. In the No-Action South 
Alternative, noise in this area would not change. East of the UPRR in Elyria and Swansea, noise effects 
would differ by alternative. In the No-Action North Alternative, noise would increase by 1 to 3.5 dB 
within the first block north of the existing I-70 and 0 to 1 dB within the first block south of I-70. In the 
No-Action South Alternative, noise would generally be about the same on the north side (decreasing by 
0 to 1 dB in some areas within the first block, increasing by 0 to 2 dB in other areas). On the south side 
of the highway, noise would increase by up to 5 dB for the first row of receivers, and 1 to 2 dB for 
locations about a block away from existing I-70. Outside of Elyria and Swansea, there would be no 
noise increases, even in the residential areas closest to I-70 (e.g., southern edge of Montbello). All of 
these increases represent unmitigated noise conditions, although noise barriers are suggested in this area. 
 
Effects on Low-Income and/or Minority Populations 
The adverse impacts on the transportation network of not addressing operating deficiencies would affect 
all regional populations equally. However, some adverse effects would potentially be worse for low-
income populations or would be of particular interest to minority populations.  
 
The displacement of the two neighborhood markets in Elyria and Swansea – both of which cater 
primarily to Latino customers – would have particular effects on people who currently walk to these 
stores. The remaining market in Elyria and Swansea, Munoz Market, also serves primarily Latino 
consumers, but is relatively far away on the western edge of the neighborhood.  
 
Section 5.3.3.1, Resource Effects Similar in All Alternatives, describes how construction effects could 
be of particular concern to people who do not have air conditioners in their homes and likely ventilate 
their homes during the summer by opening windows. Given that construction would go on for three 
consecutive summers in Elyria and Swansea, the ambient noise from construction could cause concern 
among the residents in the vicinity of the construction zone. Since there would be no construction in 
other neighborhoods, this issue would not arise elsewhere.  
 
Distribution of Adverse Effects 
The adverse effects under this alternative in terms of insufficient roadway capacity and poor operating 
conditions would be borne by populations across the region. However, all other adverse effects (i.e., 
from reconstruction of the viaduct) would be predominantly borne by low-income and minority 
populations in Elyria and Swansea. This is because all of the adverse effects would occur within Elyria 
and Swansea, which houses minority and low-income populations. Key non-residential displacements, 
such as several neighborhood markets, would affect Elyria and Swansea in particular.  

Access to Benefits 
While this alternative would have adverse effects on the road network, including longer travel times and 
higher congestion on I-70 as well as unacceptable level of service on the majority of the ramps on and 
off the highway in the project vicinity, the rebuilt viaduct would address existing safety concerns and 
conform to current CDOT standards, including wider shoulders. Residents of Elyria and Swansea, and 
other low-income and minority populations in the corridor, would continue to have equal access to I-70 
(although based on surveys conducted in the outreach phase, most residents of Elyria and Swansea and 
Globeville do not use I-70 on a routine basis for access to jobs, homes, shopping, or services). 
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Improvements to I-70 (e.g., adding shoulders that meet current CDOT width standards) would make the 
highway safer for motorists. Rebuilding the viaduct would also improve safety for pedestrians and 
motorists underneath the viaduct. Drainage on the new viaduct would improve relative to existing 
conditions, benefiting motorists on I-70 as well as businesses and homes near the viaduct for whom 
stormwater splash is an existing, although usually minor, problem. Some of these benefits would 
particularly help the residents of Elyria and Swansea, which represent a low-income and minority 
population. 
 
Summary: No-Action Alternative North 
Because most of the adverse effects under this alternative – other than the effects of insufficient roadway 
capacity and poor operating conditions – would be predominantly borne by low-income and minority 
populations in Elyria and Swansea, the No Action Alternative North would have disproportionately high 
and adverse effects on minority and low-income populations. The alternative would result in the loss of 
22 housing units in Elyria Swansea (1.5 percent of the housing stock in the neighborhood), estimated at 
93 percent minority and 28 percent low income. There would also be 16 Elyria and Swansea businesses 
displaced; these primarily serve other businesses or regional customers, but do include one convenience 
store and two food markets that serve primarily Latino customers. Following construction, the viaduct 
would move about 60 feet closer to Swansea Elementary School, resulting in a loss of the portion of the 
play field. Related to construction, there would be increased noise, light, glare, dust, and traffic 
disruptions for 3 years in the vicinity of the viaduct in Elyria Swansea.  
 
This alternative would have the beneficial effects of improving drainage and safety on the existing 
viaduct. However, this alternative will not address the capacity needs along the corridor and, thus, will 
result in unacceptable levels of service on I-70 in the project area, increased hours of congestion, and 
longer travel times. Congestion at ramps and interchange intersections would also contribute to 
congestion on local roads in the neighborhoods adjacent to I-70, which generally have concentrations of 
low-income and/or minority populations. 
 
Summary: No-Action Alternative South 
Because most of the adverse effects under this alternative – other than the effects of insufficient roadway 
capacity and poor operating conditions – would be predominantly borne by low-income and minority 
populations in Elyria and Swansea, the No-Action Alternative South would have disproportionately high 
and adverse effects on minority and low-income populations. The alternative would result in the loss of 
24 housing units in Elyria and Swansea (1.5 percent of the housing stock in the neighborhood), 
estimated at 94 percent minority and 43 percent low income. There would also be 20 Elyria and 
Swansea businesses displaced; these primarily serve other businesses or regional customers, but do 
include one convenience store and two food markets that serve primarily Latino customers. The 
businesses displaced also include the Nestlé Purina Petcare Company manufacturing plant; though this 
would result in the loss of some jobs, some neighbors would likely view this as a beneficial impact as 
the plant is often cited as a noise and odor generator. Following construction, noise at properties south of 
the viaduct would also increase by up to 5 dB. Related to construction, there would be increased noise, 
light, glare, dust, and traffic disruptions for 3 years in the vicinity of the viaduct in Elyria and Swansea.  
 
This alternative would have the beneficial effects of improving drainage and safety on the existing 
viaduct. However, this alternative will not address the capacity needs along the corridor and, thus, will 
result in unacceptable levels of service on I-70 in the project area, increased hours of congestion, and 
longer travel times. Congestion at ramps and interchange intersections would also contribute to 
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congestion on local roads in the neighborhoods adjacent to I-70, which generally have concentrations of 
low-income and/or minority populations.  
 
5.3.3.3 Build Alternatives 
This section describes the environmental justice effects that would result from construction of any of the 
four build alternatives, including their design options. First, effects that would apply to any of the build 
alternatives are discussed and then focused discussion of effects that are specific to either the existing 
alignment or realignment alternatives are discussed. 
 
Summary of Effects 
There would be increased noise throughout the highway corridor in the immediate vicinity of     I-70. 
Noise increases in Elyria and Swansea for all alternatives, and Commerce City for the realignment 
alternatives, are the only locations where noise would increase by more than 3 dB (the previously 
indicated threshold of human perception). Effects in Elyria and Swansea and Commerce City are 
described in the following subsections. Outside of Elyria and Swansea and Commerce City, noise 
increases are generally less than 3 dB. In Montbello, there would be some increases for the closest 
receivers, generally 1 to 2 dB (one location modeled would increase by 3.6 dB). There would also be 1 
to 2 dB increases for some large-lot homes south of I-70 in Aurora east of I-225. In Globeville, the 
increased traffic would also result in increased noise, but the increase is less than 1 dB and would not be 
perceptible.  
 
Effects on Low-Income and/or Minority Populations: Effects of Tolled Express Lanes 
Alternatives 3 and 6 would involve the use of tolled express lanes. As part of the system-wide analysis 
of tolled express lanes in Colorado, CDOT prepared a technical report, Possible Environmental Justice 
Issues Related to Express Lanes (2006b), which identifies five topics that must be addressed with 
respect to particular effects of tolled express lanes on minority and low-income populations. This section 
addresses four of these five topics. The remaining topic, relocation of low-income and/or minority 
populations for the purpose of creating express lanes, is addressed as part of the discussion on ROW and 
relocations under each alternative. Topics for discussion include: 

• Financial Equity of Express Lanes on Low-Income Populations. This topic concerns the 
fairness of the value-pricing aspect of express lanes and whether toll pricing affects the financial 
access of these facilities by low-income drivers, including initial enrollment costs and toll 
collection. Equity studies conducted on managed lane projects implemented in other states show 
that low-income drivers do voluntarily use express lanes and are not necessarily excluded, 
although more frequent use is often exhibited by higher-income drivers (Burris & Hannay, 2003; 
FHWA, 2004; San Diego Association of Governments, 2002; Washington State Transportation 
Commission, 2005; Weinstein & Sciara, 2004). The equity studies revealed that low-income 
drivers approved of the “high-occupancy toll” concept (under which vehicles would be allowed 
in express lanes if they either pay a toll or are high-occupancy vehicles, generally containing two 
or more people) as well as the express toll concept, similar to opinions of higher-income 
households. Therefore, CDOT does not consider equity to be a major issue or obstacle in 
implementing pricing on the express lanes. The tolled express lanes in Alternatives 3 and 6 
would be managed similarly to the current high-occupancy toll lanes on I-25. In addition, general 
purpose lanes as well as the enhanced transit system will be available to all income groups. The 
CDOT paper suggests that low-income drivers will select the high-occupancy toll portion of 
these lanes “infrequently but judiciously,” and do not see the existence of high-occupancy toll 
lanes as an equity issue. However, CDOT will consider options to reduce initial enrollment costs 
for low-income drivers so as not to exclude low-income drivers from participating in the 
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managed lane program. CDOT will also consider the means for electronic toll collection and 
provide arrangements for individuals who may not have a credit card or bank account.  

• Physical access to express lanes for low-income and/or minority populations. This topic 
concerns whether the location of access points along express lane facilities allows low-income or 
minority populations access to the facility. If a preferred alternative includes tolled express lanes, 
the design of these lanes will take into account access to and exit in a way that ensures low-
income and/or minority communities have equitable access. The design for access points will: 

o Include safe access and egress along the tolled express lanes, according to highway 
engineering standards. 

o Include as many access points as are feasible given the safety standards, budget 
constraints, and system efficiency. 

o Endeavor to supply access points throughout the system while maintaining the goals of 
express lanes and integrity of the system. 

• Redistribution of traffic into low-income and/or minority neighborhoods. This topic 
addresses environmental justice issues from traffic attempting to avoid tolling corridors and 
“spilling” into adjoining neighborhoods. For I-70 East, all of the neighborhoods in the study area 
contain concentrations of minority populations, and most also contain concentrations of low-
income populations. However, “spilling” of traffic due to motorists attempting to avoid tolling 
corridors is not expected to be an issue along I-70 East because of the nature of the corridor. 
Minimal redistribution into adjacent neighborhoods is expected due to:  

o Improvements to the highway to improve traffic flow. 
o Lack of familiarity “pass-through vehicles” (i.e., long-distance motorists and truck 

drivers) have with the area. 
o Few opportunities to “short cut” to other routes because there are not parallel roadways 

that run the length of I-70. 
• Proportional sharing of the benefits of the tolling revenue to low-income and/or minority 

populations. As described in detail in Chapter 3, Alternatives Considered, the capital and 
maintenance costs of Alternative 3 are higher than the corresponding non-toll alternative 
(Alternative 1). A detailed financial analysis of the ability for the tolling system to pay for itself 
has not been conducted for the DEIS. If the preferred alternative includes tolled express lanes, 
the Final EIS (FEIS) would include a detailed financial analysis of the ability of the toll revenue 
to pay the capital and operating expenses due to the tolling system. If this analysis suggests there 
would be disproportionately high and adverse effects on low-income and/or minority populations 
resulting from any discrepancy between toll revenues and the incremental costs of implementing 
toll lanes, then CDOT would propose appropriate mitigation measures. CDOT would also 
examine whether the benefits of establishing tolled lanes, such as improved reliability, reduced 
travel time, and improved incident management response, would be equitably received (CDOT, 
2006b). 

 
5.3.3.4 Existing Alignment Alternatives 
Exhibit 5.3-6 highlights the construction area for the existing alignment alternatives showing data on 
minority and low-income populations within 300 feet of the construction footprint. Although the exhibit 
shows construction area for Alternative 1 North, the footprint and 300-foot area for the other existing 
alignment alternatives is virtually identical at this scale. As the exhibit shows, the majority of the 
alignment is located in areas with a concentration of both minority and low-income populations. Based 
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on analysis using census data, approximately 81 percent of the residents within 300 feet are minority and 
approximately 25 percent of the households within 300 feet are low-income. 
 
Summary of Effects 
Although widening and other improvements to I-70 would increase its barrier effect in all of the areas 
through which it passes, from the standpoint of environmental justice, the barrier effect is most apparent 
in Elyria and Swansea due to the residential density in the vicinity of the highway. The wider I-70 would 
not represent a new physical barrier in Elyria and Swansea, but a wider viaduct and the encroachment of 
the highway on homes and businesses in the neighborhood that are currently set back from the viaduct 
would affect neighborhood cohesion. In addition, the wider viaduct would increase (approximately 
double) the width of the shadow and the visual obstruction the highway represents.  
 
 

Exhibit 5.3-6 
Minority and Low-Income Populations within 300 feet of Alternatives 1 and 3 

 
Source: Minority data from U.S. Census Bureau (2003a), Summary File 1, P8 (Hispanic Origin by Race). Low-Income data 
calculated using HUD (2004) and U.S. Census Bureau (2002). 
 
 
Neighborhood cohesion would also be affected by the changes to the local road network, which include 
the loss of through street access under I-70 at Columbine Street, Elizabeth Street, Thompson Court, and 
Clayton Street. Access to 46th Avenue would also be eliminated at Thompson Court and Clayton Street, 
although Elizabeth and Columbine Streets would still connect to 46th Avenue. Pedestrian access under 
the viaduct would no longer exist east of Columbine Street as 46th Avenue from this point would be 
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integrated into entrance and exit ramps from I-70. Finally, the York Street/I-70 interchange would be 
eliminated, although existing interchanges at Brighton Boulevard (0.5 miles west of the York Street 
interchange) and Steele Street/Vasquez Boulevard (1.5 miles east) would still provide access. Exhibit 
5.3-7 shows the changes in the local road network in Elyria and Swansea in the existing alignment build 
alternatives. These changes in the local road network would add travel time for common destinations 
between Columbine and Clayton Streets and close to 46th Avenue. Travel time between residences on 
either side of 46th Avenue in the vicinity of the changes would also increase. For trips to and from 
points farther away from the immediate vicinity of the road network changes – even if those trips 
involve travel on one or more of the affected streets – the impact on travel time would be small relative 
to the trip length. 
 

Exhibit 5.3-7 
Local Road Network in Elyria and Swansea in Existing Alignment Build Alternatives 

 
 
 
All of these alternatives would require the displacement of two neighborhood markets in Elyria and 
Swansea, El Tepetate Market and Carnicería el Tepetate, which cater primarily to Latino customers. 
Elyria and Swansea is currently underserved by food retailers, and the displacements would leave just 
two convenience stores and a market in the neighborhood; the closest grocery stores, both about two 
miles away and both accepting food stamps, would be  the Wal-Mart Supercenter in Commerce City and 
the Downing Supermarket at Downing Street and Bruce Randolph Avenue.  
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During construction, effects would be spread geographically throughout the construction area and would 
be endured for the following periods: 

• From Brighton Boulevard to Colorado Boulevard (Elyria and Swansea): 5.2 years. 
• From Colorado Boulevard to Quebec Street (Northeast Park Hill): 4 years in Alternative 1, or 4.8 

years in Alternative 3. 
• From about I-270 to I-225 (Stapleton and Montbello): 2.6 years in Alternative 1, or 3 years in 

Alternative 3. 
• From I-225 to Tower Road (Montbello and Aurora): 1.8 years.  

 
Most of the immediately adjacent land consists of commercial and industrial areas and existing ROW 
corridors. However, light, glare, and noise during construction would affect residential populations in 
Montbello and Elyria and Swansea, which are predominantly minority communities that also have 
concentrations of low-income populations. While the effects of traffic disruption would be felt across 
the corridor, the construction duration is longest in Elyria and Swansea and Northeast Park Hill 
neighborhoods. Elyria and Swansea residents would experience more disruption than in most 
neighborhoods due to the relatively extensive changes to the local road network (e.g., north-south street 
access underneath the viaduct). 
 
Effects on Low-Income and/or Minority Populations 
The displacement of the two neighborhood markets in Elyria and Swansea – both of which cater 
primarily to Latino customers – would have particular effects on people who currently walk to these 
stores. The remaining market in Elyria and Swansea, Munoz Market, also serves primarily Latino 
consumers, but is relatively far away on the western edge of the neighborhood.  
 
Section 5.3.3.1, Resource Effects Similar in All Alternatives, describes how construction effects could 
be of particular concern to people who do not have air conditioners in their homes and likely ventilate 
their homes during the summer by opening windows. Given that construction would go on for five 
consecutive summers in Elyria and Swansea, the ambient noise from construction could generate 
concern among the residents in the vicinity of the construction zone. This issue may also arise to some 
degree in the portions of Montbello closest to I-70. In other neighborhoods, construction is relatively far 
away from residential neighborhoods, so this issue would not arise.  
 
Distribution of Adverse Effects 
While some of the adverse effects for the existing alignment alternatives would be borne generally by 
populations across the region, the adverse effects would be predominantly borne by low-income and 
minority populations. This is primarily for two reasons; first, because the majority of adverse effects 
would occur within Elyria and Swansea, which houses minority and low-income populations and 
second, because the area on either side of I-70 in the immediate vicinity of the highway consists 
primarily of minority and low-income populations (Exhibit 5.3-6). Key non-residential displacements, 
such as neighborhood markets in Elyria and Swansea and, in Alternatives 1 North and 3 North, the 
relocation of the Swansea Elementary School, would affect Elyria and Swansea in particular. Elyria and 
Swansea would also be particularly affected due to changes in local road networks and loss of north-
south street access. Although interchanges between local roads and I-70 in other neighborhoods would 
change in this alternative, the effects would be relatively incidental.  
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Access to Benefits 
Residents of the study area generally would benefit from faster travel times, expanded capacity, and 
improved safety on I-70. Across the study area generally, connectivity (the physical connections within 
and between neighborhoods, primarily in the form of the road network) and mobility (the ability of local 
residents to move freely about their community and carry out normal daily activities) would improve 
compared to existing conditions. Residents of Elyria and Swansea and other low-income and minority 
populations in the corridor, would have equal access to I-70; however, based on surveys conducted in 
the outreach phase, most residents of Elyria and Swansea and Globeville do not use I-70 on a routine 
basis for access to jobs, homes, shopping, or services. 
 
Improvements to I-70 (e.g., adding shoulders that meet current FHWA width standards) would also 
make the highway safer for motorists. Rebuilding the viaduct would also improve safety for pedestrians 
and motorists underneath the viaduct. Drainage on the new viaduct would improve relative to existing 
conditions, benefiting motorists on I-70 as well as businesses and homes near the viaduct for whom 
stormwater splash is an existing, although usually minor, problem. Some of these benefits would 
particularly help the residents of Elyria and Swansea, which represent a low-income and minority 
population. 
 
5.3.3.4.1 Alternatives 1 and 3 North 
All of the effects discussed in this analysis that apply to the northern shift option of Alternative 1 also 
apply to the northern shift option of Alternative 3, although Alternative 3 North also entails some 
additional ROW acquisition and ground disturbance. This section first addresses economic, social, and 
environmental effects of both alternatives that would occur in addition to those described in Section 
5.3.3.1, Resource Effects Similar in All Alternatives, and Section 5.3.3.4, Existing Alignment 
Alternatives.  
 
Summary of Effects 
Property acquisitions in these alternatives would result in the displacement of 93 housing units, all of 
which are in Elyria and Swansea. Census data (locations of the affected homes relative to census block 
groups) suggests that 91 percent of the housing units acquired would affect minority households and 26 
percent would affect low-income households. Partial acquisitions would affect seven additional 
residential properties, all in Elyria and Swansea. Depending on whether people who lose their homes 
relocate within the neighborhood, the residential displacements could result in adverse effects on the 
overall population of Elyria and Swansea (the 93 housing units represent about four percent of the 
neighborhood).  
 
These alternatives would also result in the relocation of the Swansea Elementary School, which 
accommodates about 750 students and, during the 2004-2005 school year, served 669 students from 
Elyria and Swansea and Northeast Park Hill neighborhoods. This is the only elementary school in the 
Elyria and Swansea neighborhood, although some children in Elyria and Swansea also attend Harrington 
Elementary, about 1.5 miles south of Swansea Elementary in the Clayton neighborhood. Some Northeast 
Park Hill youth also attend Smith Elementary School, located about three miles southeast of Swansea 
Elementary. Swansea Elementary School would be relocated within one to two miles of the current 
location and most likely north of I-70. 
 
These alternatives would require the acquisition of the Denver Rescue Mission Ministry Outreach 
Center, which provides services to homeless individuals across Denver, including some individuals from 
Elyria and Swansea and other study area neighborhoods (Denver Rescue Mission, personal 
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communication, March 14, 2007). While the displacement of this building may have an adverse impact 
on some individuals served, some Elyria and Swansea residents may view the shelter as an unwanted 
land use and thus may perceive the center’s displacement as a benefit. The overall impact as a result of 
this displacement will also depend on whether and where the center relocates. 
 
The acquisitions in Alternative 1 North would displace 45 businesses in Elyria and Swansea and 
Northeast Park Hill. In Alternative 3 North, ROW acquisitions would displace 11 additional businesses 
in Northeast Park Hill, Aurora, and Stapleton. Of the businesses that serve local consumers, the most 
important for the local neighborhoods are three restaurants (two in Elyria and Swansea and one in 
Northeast Park Hill) and, in Elyria and Swansea, the two neighborhood markets discussed in Section 
5.3.3.4, Existing Alignment Alternatives. Alternative 1 North and Alternative 3 North would also 
involve displacement of a convenience store, the Stop & Shop just north of the viaduct near York Street.  
 
In Elyria and Swansea west of the UPRR tracks, ambient noise would increase by 2 to 3 dB within the 
first block north of the existing I-70. East of the UPRR in Elyria and Swansea, noise would increase by 
4 to 6 dB within the first block north of the existing I-70. These increases do not incorporate reductions 
that would occur when noise barriers are installed; see Section 5.3.4, Mitigation and Summary of 
Effects, for a discussion of effects with mitigations taken into account.  
 
Effects on Low-Income and/or Minority Populations 
In addition to the effects described in Section 5.3.3.1, Resource Effects Similar in All Alternatives and 
Section 5.3.3.4, Existing Alignment Alternatives, the relocation of Swansea Elementary School would 
have greater effects for low-income populations in Elyria and Swansea and Northeast Park Hill due to 
reduced mobility. This is particularly important for people without access to a vehicle; for instance, in 
Elyria and Swansea, 15 percent of people lack access to a personal vehicle. In the Denver PMSA the 
percentage is half that (7.3 percent), and in the study area it is 10.7 percent. These people generally rely 
on public transportation, walking, bicycling, or a ride from family, friends, and neighbors for access. 
Students who attend the replacement school would be eligible for busing based on Denver Public School 
System guidelines, but parents needing to attend conferences, drop off or pick up their children, or 
attend school events may need to use public transportation depending on the location of the replacement 
school. For parents who are currently able to walk from home to the Swansea Elementary School, the 
need to take a bus represents an inconvenience that, when combined with inflexible or second-shift work 
schedules, could represent a substantial impact on some families. On the other hand, the replacement 
school could be closer to households of other families. 
 
Section 5.3.3.3, Build Alternatives, addresses particular effects of tolled express lanes on low-income 
and/or minority populations. These effects would apply for Alternative 3. 
 
Distribution of Adverse Effects 
As described in Section 5.3.3.4, Existing Alignment Alternatives, the adverse effects in all existing 
alignment alternatives would be predominantly borne by low-income and minority populations.  
 
Access to Benefits 
Benefits of these alternatives, including as they relate to low-income and minority populations, are 
described in Section 5.3.3.4, Existing Alignment Alternatives.  
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Summary: Alternative 1 North 
Because the adverse effects under this alternative would be predominantly borne by low-income and 
minority populations, Alternative 1 North would have disproportionately high and adverse effects on 
minority and low-income populations. The alternative would result in the loss of 93 housing units in 
Elyria and Swansea (5 percent of the housing stock in the neighborhood), estimated at 91 percent 
minority and 26 percent low income. There would also be 45 businesses displaced in Elyria and 
Swansea and Northeast Park Hill; these primarily serve other businesses or regional customers, but do 
include one convenience store and two food markets in Elyria and Swansea that serve primarily Latino 
customers. The widened I-70 would increase the barrier effect the highway has in Elyria and Swansea, 
and the Swansea Elementary School would be displaced. Noise at properties north of the viaduct within 
Elyria and Swansea would increase by up to 6 dB in some cases, which is a perceptible increase. Related 
to construction, there would be increased noise, light, glare, dust, and traffic disruptions all along the 
highway, but due to proximity the residential area most affected would be Elyria and Swansea, and 
construction would endure in Elyria and Swansea for just over five years. In addition to improving 
access, travel times, and congestion on I-70 and interchanges – a regional benefit – this alternative 
would also improve drainage and safety on the viaduct.  
 
Summary: Alternative 3 North 
Because the adverse effects under this alternative would be predominantly borne by low-income and 
minority populations, Alternative 3 North would have disproportionately high and adverse effects on 
minority and low-income populations. The specific effects of this alternative relative to minority and 
low-income populations are virtually identical to those of Alternative 1 North, although with 11 more 
business displacements. The use of toll lanes could adversely affect low-income drivers’ ability to take 
advantage of improved travel times on tolled portions of the new I-70, either because of higher cost to 
use the toll lanes or because some low-income people are less likely to use credit cards or have bank 
accounts and, if so, would not be able to use the standard equipment for electronic toll collection.  
 
5.3.3.4.2 Alternatives 1 and 3 South 
All of the effects discussed in this analysis that apply to the southern shift option of Alternative 1 also 
apply to the southern shift option of Alternative 3, although Alternative 3 South also entails some 
additional ROW acquisition and ground disturbance due to the inclusion of the tolled express lanes. This 
section first addresses economic, social, and environmental effects in both alternatives that would occur 
in addition to those described in Section 5.3.3.1, Resource Effects Similar in All Alternatives, and 
Section 5.3.3.4, Existing Alignment Alternatives.  
 
Summary of Effects 
Property acquisitions would result in the displacement of 64 housing units, all in Elyria and Swansea. 
Census data suggests that 93 percent of the housing units acquired would affect minority households and 
46 percent would affect low-income households. Partial acquisitions would affect seven additional 
housing units, all in Elyria and Swansea. The potential for adverse effects on the overall population of 
Elyria and Swansea still exists, as in Alternative 1 North, but the 64 housing units represent somewhat 
less (about 3.6 percent) of housing in the neighborhood.  
 
In these alternatives, the viaduct would be moved further away from Swansea Elementary School 
compared to its current location, and ambient noise at the south edge of the school’s recreation field 
would decrease from current conditions (73.5 dB) to 72 dB. However, the expansion of the highway to 
the south would result in increased noise at Dunham Park (by about 3.4 dB on the south edge of the park 
and up to 4.9 dB on the north edge). The highway would also be much closer to Dunham Park, with the 
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edge of the viaduct about 100 feet north of the park’s northern boundary. For perspective, the north edge 
of Dunham Park is currently about 385 feet south of the I-70 viaduct. The visual encroachment of the 
highway and the increased noise would have indirect effects on users of the park.  
These alternatives would require the acquisition of the Nestlé Purina Petcare Company manufacturing 
plant on the south side of I-70 in Elyria and Swansea, which some neighbors would likely view as a 
beneficial impact; the plant is often cited as a noise and odor generator.  
 
The acquisitions in Alternative 1 South would displace 42 businesses in Elyria and Swansea and 
Northeast Park Hill. In Alternative 3 South, an additional 21 businesses would be displaced in Northeast 
Park Hill. In addition to the grocery markets described in Section 5.3.3.4, Existing Alignment 
Alternatives, these alternatives would displace one restaurant, the Burger King on East 45th Avenue 
near Steele Street.  
 
In Elyria and Swansea west of the UPRR tracks, noise would increase by 1 to 2 dB within the first block 
south of the existing I-70, but east of the Nestlé Purina Petcare Company manufacturing plant, noise 
would increase by 3.4 to 5.7 dB within the first block south of I-70. These estimates do not take into 
account the relocation of Nestlé Purina Petcare Company manufacturing plant, which does generate 
some noise in the surrounding community. The estimated increases also do not incorporate reductions 
that would occur when noise barriers are installed; Section 5.3.4, Mitigation and Summary of Effects, 
describes effects with mitigations taken into account.  

Effects on Low-Income and/or Minority Populations 
Considerations of particular effects on low-income and/or minority populations are as described in 
Section 5.3.3.1, Resource Effects Similar in All Alternatives, and Section 5.3.3.4, Existing Alignment 
Alternatives.  
 
Distribution of Adverse Effects 
As described in Section 5.3.3.4, Existing Alignment Alternatives, the adverse effects in all existing 
alignment alternatives would be predominantly borne by low-income and minority populations.  
 
Access to Benefits 
Benefits of these alternatives, including as they relate to low-income and minority populations, are 
described in Section 5.3.3.4, Existing Alignment Alternatives.  
 
Summary: Alternative 1 South 
Because the adverse effects under this alternative would be predominantly borne by low-income and 
minority populations, Alternative 1 South would have disproportionately high and adverse effects on 
minority and low-income populations. The alternative would result in the loss of 64 housing units in 
Elyria and Swansea (about 3.6 percent of the housing stock in the neighborhood), estimated at 93 
percent minority and 46 percent low income. There would also be 42 businesses displaced, primarily in 
Elyria and Swansea and Northeast Park Hill; these primarily serve other businesses or regional 
customers, but do include two food markets in Elyria and Swansea that serve primarily Latino customers 
as well as one restaurant in Elyria and Swansea. The businesses displaced also include the Nestlé Purina 
Petcare Company manufacturing plant; though this would result in the loss of some jobs, some 
neighbors would likely view this as a beneficial impact as the plant is often cited as a noise and odor 
generator. The widened I-70 would increase the barrier effect the highway has in Elyria and Swansea. 
The viaduct would approach within 100 feet of Dunham Park in Elyria and Swansea, increasing the 
visual encroachment of the highway on the park and also increasing ambient noise in the park area by up 
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to 4.9 dB. Noise at other properties south of the viaduct within Elyria and Swansea would increase by up 
to 6 dB in some cases. Related to construction, there would be increased noise, light, glare, dust, and 
traffic disruptions all along the highway, but due to proximity the residential area most affected would 
be Elyria and Swansea, and construction would endure in Elyria and Swansea for just over five years. In 
addition to improving access, travel times, and congestion on I-70 and interchanges (a regional benefit), 
this alternative would also improve drainage and safety on the viaduct.  
 
Summary: Alternative 3 South 
Because the adverse effects under this alternative would be predominantly borne by low-income and 
minority populations, Alternative 3 South would have disproportionately high and adverse effects on 
minority and low-income populations. The specific effects of this alternative relative to minority and 
low-income populations are virtually identical to those of Alternative 1 South, although with 21 more 
business displacements. The use of toll lanes could adversely affect low-income drivers’ ability to take 
advantage of improved travel times on tolled portions of the new I-70, either because of higher cost to 
use the toll lanes or because some low-income people are less likely to use credit cards or have bank 
accounts and, if so, would not be able to use the standard equipment for electronic toll collection.  
 
5.3.3.5 Realignment Alternatives 
Exhibit 5.3-8 highlights the I-70 realignment alternatives showing the minority and low-income 
populations in the vicinity of construction. As the exhibit shows, the majority of the realignment is 
located in areas with a concentration of both minority and low-income populations. Based on analysis at 
the block level, 80 percent of the residents within 300 feet are minority; based on analysis at the block 
group level, 25 percent of the households within 300 feet are low-income. 
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Exhibit 5.3-8 
Minority and Low-Income Populations within 300 Feet of Realignment Alternatives 

 
 
 
Summary of Effects 
It may appear that realigning I-70 would simply move the barrier effect, visual impact, noise, and other 
adverse effects of the highway and viaduct to another area of Elyria and Swansea. However, the area 
proposed for the western realignment option (Alternatives 4 or 6 West) is generally 
industrial/commercial, so the barrier that I-70 represents would align with an existing border of the 
residential neighborhood (in the western connection options) or create a new layer just to the east of the 
existing border (in the eastern connection options), rather than creating an entirely new barrier. Removal 
of the viaduct from its current location would have a beneficial impact on the character of Elyria and 
Swansea, although it is also important to note that 46th Avenue would remain as a relatively busy four-
lane arterial. 
 
As with the alternatives on the existing alignment, the realignment alternatives would result in the 
displacement of some food stores in Elyria and Swansea. However, they would require the loss of only 
one of the two Latino groceries in the eastern portion of the neighborhood (as well as a convenience 
store on Brighton Boulevard). These alternatives would also displace the Stockyards Post Office on 
Brighton Boulevard, which is the only post office in Elyria and Swansea. The closest alternative post 
offices are two to three miles away (from Stockyards), and two of them – Park Hill and downtown 
Denver – are readily accessible by public bus. The loss of the post office could have adverse effects on 
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residents and small business owners who use the facility on a daily basis either to ship packages, or to 
pick up their mail at post office boxes.  

All of the realignment alternatives have adverse effects on the National Western Complex. Alternatives 
4 and 6 West would directly displace the complex from its current location, however, CDOT and the 
City and County of Denver (CCD) would work with the Western Stock Show Association to determine 
if it could continue to operate just to the west of its current location. While Alternatives 4 and 6 East 
would not directly displace the National Western Complex, they would require acquisition of some 
parking area. If Alternative 4 or 6 East were selected, CDOT and CCD would work with the complex to 
identify replacement parking. For example, some of the land in parcels north of the complex acquired 
for ROW, but not actually within the highway footprint, could be made available for added parking, 
effectively increasing the overall parking capacity of the complex.  
 
The National Western Complex still may relocate to a different site within or outside Denver for reasons 
not related to this project. The complex may make a decision to relocate before construction of the new 
I-70, or may wait to make that decision after operating with the new highway location. If the complex 
were to move out of Denver, its displacement would have adverse economic effects. These effects could 
be far reaching since, by one estimate, the complex brings in $76 million to Denver every year – in 
2004, about 6.5 percent of Denver’s total estimated economic activity – in retail sales, services, 
accommodations, and ticketed events (Colorado Office of Economic Development and International 
Trade, 2005; PRWeb, 2005). Because I-70 in its current location provides quick access to the National 
Western Complex without extended driving on local roads, events likely bring relatively little business 
to neighborhood businesses, except for gas stations along Brighton Boulevard. However, the complex 
does contribute directly and indirectly to employment opportunities for local residents. Some local 
residents get temporary jobs at the events such as the National Western Stock Show, and since the 
revenue that the complex brings in helps sustain the regional economy it contributes indirectly to 
employment opportunities at retail stores, restaurants, hotels, and other businesses in the service sector. 
These types of employment opportunities can be particularly beneficial to people with lower skill levels 
since they do not require specialized skills, unlike jobs in sectors like manufacturing or technology. 
Generally, the adverse effects on employment would be felt across the region, but there could be 
particular effects on lower-income residents to the degree that they are also people with less specialized 
job skills. Note that if the National Western Complex is displaced (and does not move just to the west), 
there would be opportunities for redevelopment on some of the lands occupied by the complex. 
However, specific redevelopment possibilities are not known at this time.  
 
The National Western Complex contributes directly and indirectly to employment opportunities for local 
residents, including the retail and service sector offering jobs that do not require specialized skills. Thus, 
if this complex relocates away from Denver then generally the adverse effects on employment would be 
felt across the region, but there could be particular effects on lower-income residents to the degree that 
they are also people with less specialized job skills. 
 
In the realignment alternatives, traffic that previously followed Brighton Boulevard north of 48th 
Avenue would be rerouted to the south and east of Elyria Johnson Center Park, which encompasses the 
city block at the northwest corner of 48th Avenue and Race Street. Brighton Boulevard traffic in this 
area would run along 48th Avenue from the existing Brighton Boulevard to Race Street and Race Street 
from the existing 48th Avenue to the existing Brighton Boulevard. Although Brighton Boulevard would 
still be a two-lane road, its realignment has the potential to create a new physical barrier between the 
residential neighborhoods south of Elyria Johnson Center Park and the park itself. In addition to its use 
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as a recreation area, this park is also used as a voting center during local, state, and national elections. 
This is the only park in this portion of the neighborhood (west of the UPRR tracks and north of I-70). 
Although there is limited parking on the south side, most people walk to the park, so adding traffic to the 
south and west of the park represents a concern. The ramps associated with the realigned highway and 
the Brighton Boulevard interchange would also pass closer to the park, creating visual and noise 
impacts. Because these impacts differ between the west and east connection options, they are discussed 
in the subsections.  
 
The new highway viaduct on the western edge of Elyria and Swansea would essentially move its barrier 
effect to a portion of the neighborhood where land use is primarily industrial and commercial. This is 
evidenced by the fact that these alternatives would result in more acquisitions of industrial and 
commercial properties than the existing alignment alternatives. These alternatives would displace 
between 52 and 73 businesses in Elyria and Swansea and Commerce City. As described in Section 
5.3.3.1, Resource Effects Similar in All Alternatives, demographics of employees at the specific affected 
businesses are not known but census data on commuting patterns indicates that about 90 percent of the 
people who work in Elyria and Swansea and the portions of Commerce City within the study area live 
outside the study area. Thus, adverse effects on employment are likely to be felt more regionally than in 
the specific study area neighborhoods. In terms of access to goods and services, most of the businesses 
displaced do not serve local consumers and instead serve other businesses or a regional consumer base.  
 
As might be expected, the realignment of I-70 would result in increased noise in areas where the 
highway does not currently exist and decreased noise in the area from which I-70 would vacate. Specific 
impacts for Elyria and Swansea and Commerce City are described in the following subsections: Section 
5.3.3.3, Build Alternatives, describes effects for other neighborhoods and Sections 5.3.3.1, Resource 
Effects Similar in All Alternatives and 5.3.3.3, Build Alternatives, describe effects that are common to 
all alternatives and all build alternatives, respectively.  
 
These alternatives would result in more disturbances of hazardous materials sites than in the existing 
alignment alternatives, which reflect how this alternative encompasses more current and former 
industrial areas than the existing alignment alternatives. At all sites, standard construction remediation 
measures (such as site-specific health and safety plans, site assessments, and dust suppression measures) 
would be sufficient to avoid harmful releases of hazardous materials.  
 
During construction, effects would be spread geographically throughout the construction area and would 
be endured for the following periods: 

• To construct the new segment of I-70 from Washington Street to Colorado Boulevard/Vasquez 
Boulevard, take down the existing viaduct between Brighton Boulevard and Colorado 
Boulevard, and rebuild 46th Avenue (Elyria and Swansea and Northeast Park Hill): 3.0 years. 

• To construct I-70/I-270 from Colorado Boulevard to the existing I-70/I-270 interchange 
(primarily Elyria and Swansea and Commerce City): 4.1 years in Alternative 4, or 4.3 years in 
Alternative 6. 

• From about I-270 to I-225 (Stapleton and Montbello): 2.6 years in Alternative 4, or 3.0 years in 
Alternative 6. 

• From I-225 to Tower Road (Montbello and Aurora): 1.8 years.  

More so than in the existing alignment alternatives, most of the land immediately adjacent to the 
construction zone consists of commercial and industrial areas and existing ROW corridors. While light, 
glare, noise, and access disruptions during construction would affect residential populations in 
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Montbello, Elyria and Swansea, and some residences in the southern edge of Commerce City near 
existing I-270, – all of which are predominantly minority communities that also have concentrations of 
low-income populations – the reduced duration of construction, particularly in Elyria and Swansea, 
would minimize these effects, especially considered in comparison to the existing alignment 
alternatives. 
 
Effects on Low-Income and/or Minority Populations 
Similar to the existing alignment alternatives, the displacement of a neighborhood grocery in Elyria and 
Swansea that caters primarily to Latino customers would have particular effects on people who currently 
walk to these stores, but the fact that only one of the two groceries would be displaced would minimize 
these effects.  
 
As in the existing alignment alternatives, there would be potential for construction noise and dust that 
would affect those people who ventilate their homes during summer by opening windows rather than 
using air conditioners. However, since construction would go on for less time within Elyria and Swansea 
(three years rather than five) these impacts would again be minimized relative to the existing alignment 
alternatives. Unlike the existing alignment alternatives, this alternative could result in similar types of 
impacts in the residential areas of the southernmost edge of Commerce City near existing I-270. 
However, the residential density in this area is lower than in Elyria and Swansea near the viaduct, and in 
some portions, the land use nearest the existing I-270 is industrial, which helps to buffer homes from the 
construction noise and dust. As in the existing alignment alternatives, dust suppression measures such as 
stabilizing and covering loads of soil and debris during transport and storage; stabilizing and 
revegetating exposed areas after construction would help to control dust impacts. 
 
The loss of the Stockyards post office on Brighton Boulevard would affect residents who use the facility 
on a daily basis either to ship packages, or to pick up their mail at post office boxes. People who do not 
have checking accounts depend on the post office to be their informal bank since they can buy and cash 
postal money orders there. Some other customers, such as elderly residents who receive Social Security 
checks, have post office boxes because their residential mailboxes are prone to vandalism. Losing access 
to the Stockyards Post Office would require that these individuals find a way to get to another post 
office. The loss of the post office would also mean the loss of an informal social gathering place for 
members of the community. People who ship packages internationally (e.g., to friends and relatives in 
Mexico or other countries) rely more on post offices than drop boxes, and people who move relatively 
frequently (even if it is within the same neighborhood) may use post office boxes to receive mail more 
commonly than those who stay at the same address for many years.  
 
The use of toll lanes in Alternative 6 would raise potential concerns about equitable accessibility for 
low-income populations. Any adverse effects on equity from toll lanes would be somewhat lower in 
Alternative 6 compared to Alternative 3 because of the improvements to 46th Avenue, which represent 
an improved local transportation network. Since surveys conducted as part of the outreach effort indicate 
that residents of Elyria and Swansea and Globeville tend not to use I-70 as a major access route, 
improvements to the local road network and 46th Avenue in particular would likely benefit these 
residents more, essentially diluting any adverse equity effects from the implementation of toll lanes.  
 
Distribution of Adverse Effects 
Like in the existing alignment alternatives, some of the adverse effects under these alternatives would be 
borne by populations across the region generally (e.g., short-term decrease in property tax revenues 
resulting from acquisitions of private property and expenditures needed to construct the highway), but 
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the adverse effects would be predominantly borne by low-income and minority populations. However, 
adverse effects in residential neighborhoods would be less than in the existing alignment alternatives. In 
addition, the potential loss of the National Western Complex represents a major regional economic 
impact, and on balance the degree to which adverse effects would predominantly affect low-income and 
minority populations would likely be less in the realignment alternatives. That is, while the 
predominance of impacts would likely still fall on these populations, the imbalance would be less in the 
realignment alternatives. In addition, the realignment alternatives would also have particular benefits for 
these populations particularly in the vicinity of the existing I-70 viaduct. 
 
Access to Benefits 
As in the existing alignment alternatives, residents of the study area generally would benefit from faster 
travel times, expanded capacity, and improved safety on I-70. Across the study area, connectivity (the 
physical connections within and between neighborhoods, primarily in the form of the road network) and 
mobility (the ability of local residents to move freely about their community and carry out normal daily 
activities) would generally improve compared to existing conditions. Improvements to I-70 (e.g., adding 
shoulders that meet current FHWA width standards) would also make the highway safer for motorists. 
Residents of Elyria and Swansea and other low-income and minority populations in the corridor would 
have equal access to I-70; however, based on surveys conducted, most residents of Elyria and Swansea 
and Globeville do not use I-70 on a routine basis for access to jobs, homes, shopping, or services. 
 
The removal of the viaduct from its existing location in Elyria and Swansea would represent a benefit to 
the residential populations in the vicinity of the viaduct. As discussed previously, these areas do 
represent minority and low-income populations. Specifically, removing the viaduct would eliminate it as 
a source of undesirable shade, noise, and perceived and/or real localized air quality impacts.  
 
In terms of noise, ambient noise within the areas within a block north of existing I-70 would decrease by 
5 to 8 dB, and within a block south of existing I-70 noise would decrease by 4 to 7 dB in most areas. 
This would have beneficial effects in residential areas as well as institutional uses such as the Swansea 
Elementary School (at the south edge, ambient outdoor noise would drop by 8 dB, down to 65.5) and 
Dunham Park (at the north edge, ambient noise would drop by 6.6 dB, to 58.1). 
 
The improved 46th Avenue, as a four-lane arterial, would extend east to approximately Quebec Street. 
Ample access would be provided to and from 46th Avenue itself. In addition to the north-south roads, 
ramps connecting to I-70 just west of Brighton Boulevard and just east of Quebec Street would provide 
access between I-70 and 46th Avenue. The removal of the viaduct would generally improve visibility for 
motorists traveling on 46th Avenue, which would also improve the openness of the road and therefore 
may improve perceived access. 

As indicated previously, surveys conducted as part of the outreach effort indicate that residents of Elyria 
and Swansea and Globeville tend not to use I-70 as a major access route. Thus, the improvements to 
46th Avenue, which represent an improved local transportation network, would likely benefit these 
residents more than the improvements to I-70. These improvements represent a beneficial effect in the 
realignment alternatives that would not occur in the existing alignment alternatives. 
 
5.3.3.5.1 Alternatives 4 and 6 West 
All of the effects discussed in this analysis that apply to Alternative 4 West also apply to Alternative 6 
West, although Alternative 6 West also entails some additional ROW acquisition and ground 
disturbance due to the inclusion of the tolled express lanes. This section first addresses economic, social, 
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and environmental effects in both alternatives that would occur in addition to those described in Section 
5.3.3.1, Resource Effects Similar in All Alternatives, and Section 5.3.3.5, Realignment Alternatives.  
 
Residential property acquisitions in the western connection options of the realignment alternatives are 
the lowest of any of the build alternatives, and in Alternative 4 West are even lower than the No-Action 
Alternative. Alternative 4 West would result in the displacement of 18 housing units, all in Elyria and 
Swansea. Census data (locations of the affected homes relative to census block groups) suggests that 95 
percent of the housing units acquired would affect minority households and 30 percent would affect 
low-income households. Alternative 6 West would result in displacement of an additional eight units in 
Commerce City. Census data suggests the 26 total units displaced in Alternative 6 West are 85 percent 
minority and 28 percent low-income households.  
 
As in other alternatives, if people who lose their homes relocate outside the neighborhood the residential 
displacements could result in adverse effects on the overall population of Elyria and Swansea. However, 
because this alternative would entail the fewest residential displacements, the 18 housing units in Elyria 
and Swansea represent just over one percent of the housing units in the neighborhood. The 
displacements in Commerce City represent a small fraction of the population of the portion of the city 
within the study area (about 0.25 percent). 
 
In these alternatives, the ramps associated with the realigned highway and the Brighton Boulevard 
interchange would pass within about 550 feet from the western edge of Elyria Park. For comparison, this 
is about the same distance as from East 47th Avenue to the viaduct in the vicinity of the Swansea 
Elementary School. At this distance, the viaduct would present a new visual obstruction, but it would 
not be an overwhelming visual presence. Noise would increase by about 7.7 dB (without noise barriers), 
which would affect some recreational activities. Current sound levels are about 56.5 dB, which is about 
average for a suburban daytime ambient noise level; the new sound level would be 64.2 dB assuming no 
noise barriers, which is about average for an urban daytime noise level. For comparison purposes, it is 
useful to note that the existing sound level at Dunham Park (south of I-70 between Thompson Court and 
Clayton Street) is about 65 dB. 
 
Noise would also increase in the residential areas between Brighton Boulevard and Race Street in the 
vicinity of existing I-70 to 48th Avenue, by about 4 to 8 dB. On the other hand, noise close to the 
existing I-70 would decrease, as described in Section 5.3.3.5, Realignment Alternatives. In the 
residential areas in the southern edge of Commerce City, where the realigned I-70 and I-270 would 
coexist, noise would increase by about 5 to 6 dB compared to existing conditions. These increases do 
not incorporate reductions that would occur when noise barriers are installed; see Section 5.3.4, 
Mitigation and Summary of Effects, for effects with mitigations taken into account. 
 
Effects on Low-Income and/or Minority Populations 
Effects on low-income and/or minority populations are common for all the realignment alternatives, and 
are described in Section 5.3.3.5, Realignment Alternatives.  
 
Distribution of Adverse Effects 
As described in Section 5.3.3.5, Realignment Alternatives, the adverse effects in the realignment 
alternatives would be predominantly borne by low-income and minority populations. However, the 
cumulative effect would be less in the realignment alternatives compared to the existing alignment 
alternatives. In addition, the realignment alternatives would also have particular benefits for these 
populations particularly in the vicinity of the existing I-70 viaduct. 
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Access to Benefits 
Benefits of these alternatives, including as they relate to low-income and minority populations, are 
described in Section 5.3.3.5, Realignment Alternatives. The realignment alternatives would have 
particular benefits for these populations particularly in the vicinity of the existing I-70 viaduct. 
 
Summary: Alternative 4 West 
Because the adverse effects under this alternative would be predominantly borne by low-income and 
minority populations, Alternative 4 West would have disproportionately high and adverse effects on 
minority and low-income populations. However, compared to the existing alignment alternatives, the 
cumulative effect on minority and low-income populations would be less in all of the realignment 
alternatives. In addition, the realignment alternatives would also have particular benefits for these 
populations particularly in the vicinity of the existing I-70 viaduct. The removal of the viaduct in Elyria 
and Swansea would benefit residential populations in the vicinity of the viaduct (which include minority 
and low-income populations) by eliminating the viaduct as a source of undesirable shade, noise, and 
perceived and/or real localized air quality impacts. Of all the realignment alternatives, this alternative 
has the least residential displacements. 
 
This alternative would result in the loss of 18 housing units in Elyria and Swansea (one percent of the 
housing stock in the neighborhood), estimated at 95 percent minority and 30 percent low income. There 
would also be 58 businesses displaced, primarily in Elyria and Swansea and Commerce City; these 
primarily serve other businesses or regional customers, but do include one food market in Elyria and 
Swansea that serves primarily Latino customers. Other key displacements include the Stockyards Post 
Office, which is the only post office in Elyria and Swansea and represents an important neighborhood 
amenity, and the National Western Complex. Although the realignment of I-70 would create a new 
barrier on the west side of Elyria and Swansea, the highway barrier effect would generally align with 
existing barriers (e.g., Brighton Boulevard, National Western Complex, and industrial land uses) and 
would not add substantially to the width of those barriers. The new viaduct on the west side of Elyria 
and Swansea would result in increased noise and visual encroachment in some areas, including at Elyria 
Park, where noise would increase by 7.7 dB at the west edge. The realignment of Brighton Boulevard on 
48th Avenue and Race Street would also create a barrier along the south and east side of Elyria Park, 
which could affect pedestrian access. Noise would also increase near the new highway viaduct: in Elyria 
and Swansea, within the first block east of the new viaduct, by 4 to 8 dB, and in Commerce City, near 
the existing I-270, by 5 to 6 dB within the first block. 
 
Within Elyria and Swansea, this alternative has the shortest period of construction phase disruption, and 
associated increases in noise, light, glare, dust, and traffic disruption, at three years. Like all build 
alternatives, this alternative would also improve access, travel times, and congestion on I-70 and 
interchanges, and would also improve drainage and safety on the viaduct. 
 
Summary: Alternative 6 West 
Because the adverse effects under this alternative would be predominantly borne by low-income and 
minority populations, Alternative 6 West would have disproportionately high and adverse effects on 
minority and low-income populations. However, like all of the realignment alternatives, the cumulative 
effect on minority and low-income populations would be less compared to the existing alignment 
alternatives. In addition, the realignment alternatives would have particular benefits for these 
populations particularly in the vicinity of the existing I-70 viaduct. 
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The specific effects of this alternative relative to minority and low-income populations are virtually 
identical to those of Alternative 4 West. However, this alternative would require increased residential 
and business displacements (eight housing units in Commerce City and 15 more businesses). In addition, 
the use of toll lanes could adversely affect low-income drivers’ ability to take advantage of improved 
travel times on tolled portions of the new I-70, either because of higher cost to use the toll lanes or 
because some low-income people are less likely to use credit cards or have bank accounts and, if so, 
would not be able to use the standard equipment for electronic toll collection.  
 
5.3.3.5.2 Alternatives 4 and 6 East 
All of the effects discussed in this analysis that apply to the eastern connection option of Alternative 4 
also apply to the eastern connection option of Alternative 6, although Alternative 6 East also entails 
some additional ROW acquisition and ground disturbance due to the inclusion of the tolled express 
lanes. This section first addresses economic, social, and environmental effects in both alternatives that 
would occur in addition to those described in Section 5.3.3.1, Resource Effects Similar in All 
Alternatives, and Section 5.3.3.5, Realignment Alternatives.  
 
Residential property acquisitions Alternatives 4 and 6 East would be somewhat higher than in the 
western connection options. Alternative 4 East would result in the displacement of 53 housing units in 
Elyria and Swansea. Census data (locations of the affected homes relative to census block groups) 
suggests that 89 percent of the housing units acquired would affect minority households and 27 percent 
would affect low-income households. The 53 housing units represent about three percent of the housing 
units in the neighborhood. Alternative 6 East would require displacement of eight additional units in 
Commerce City. Census data suggests the 61 total units displaced in Alternative 6 East are 87 percent 
minority and 27 percent low-income households. 
Because the realigned I-70 would be located more to the east, the visual encroachment and additional 
noise at Elyria Park from nearby ramps would be more severe. The ramps associated with the realigned 
highway and the Brighton Boulevard interchange would pass within about 125 feet from the western 
edge of the park, and noise (in the absence of noise barriers) would increase by about 12.5 dB, to 69 dB. 
For comparison, this is about the same as the existing noise level at the south face of the Colonial Manor 
Hotel next to the Swansea Elementary School. 
 
The residential areas between Brighton Boulevard and Race Street in the vicinity of existing I-70 to 48th 
Avenue would experience noise increases on the order of 8 to 12 dB (based on no noise barriers), and 
the residential areas in the southern edge of Commerce City would experience increases of about 5 to 8 
dB compared to existing conditions.  
 
Effects on Low-Income and/or Minority Populations 
Effects on low-income and/or minority populations are common for all the realignment alternatives, and 
are described in Section 5.3.3.5, Realignment Alternatives.  
 
Distribution of Adverse Effects 
As described in Section 5.3.3.5, Realignment Alternatives, the adverse effects in the realignment 
alternatives would be predominantly borne by low-income and minority populations. However, the 
imbalance would be less in the realignment alternatives compared to the existing alignment alternatives. 
In addition, the realignment alternatives would also have particular benefits for these populations 
particularly in the vicinity of the existing I-70 viaduct. 
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Access to Benefits 
Benefits of these alternatives, including as they relate to low-income and minority populations, are 
described in Section 5.3.3.5, Realignment Alternatives. The realignment alternatives would have 
particular benefits for these populations particularly in the vicinity of the existing I-70 viaduct. 
 
Summary: Alternative 4 East 
Because the adverse effects under this alternative would be predominantly borne by low-income and 
minority populations, Alternative 4 East would have disproportionately high and adverse effects on 
minority and low-income populations. However, compared to the existing alignment alternatives, the 
cumulative effect on minority and low-income populations would be less in all of the realignment 
alternatives. In addition, the realignment alternatives would also have particular benefits for these 
populations particularly in the vicinity of the existing I-70 viaduct. The removal of the viaduct in Elyria 
and Swansea would benefit residential populations in the vicinity of the viaduct (which include minority 
and low-income populations) by eliminating the viaduct as a source of undesirable shade, noise, and 
perceived and/or real localized air quality impacts.  
 
This alternative would result in the loss of 53 housing units in Elyria and Swansea (3 percent of the 
housing stock in the neighborhood), estimated at 89 percent minority and 27 percent low income. There 
would also be 52 businesses displaced, primarily in Elyria and Swansea and Commerce City; these 
primarily serve other businesses or regional customers, but do include one food market in Elyria and 
Swansea that serves primarily Latino customers. Other key displacements include the Stockyards Post 
Office, which is the only post office in Elyria and Swansea and represents an important neighborhood 
amenity. Although this alternative would not displace the National Western Complex, it would displace 
some parking lots there. The realignment of I-70 would create a new barrier on the west side of Elyria 
and Swansea, which, although it would generally align with existing barriers, would also essentially take 
away a strip of residential land on the western edge of the neighborhood. The new viaduct on the west 
side of Elyria and Swansea would result in increased noise and visual encroachment in some areas, 
including at Elyria Park, where noise would increase by 12.5 dB at the west edge. The realignment of 
Brighton Boulevard on 48th Avenue and Race Street would also create a barrier along the south and east 
side of Elyria Park, which could affect pedestrian access. Noise would also increase near the new 
highway viaduct: in Elyria and Swansea, within the first block east of the new viaduct, by 8 to 12 dB, 
and in Commerce City, near the existing I-270, by 5 to 8 dB within the first block. 
 
Within Elyria and Swansea, the realignment alternatives have the shortest period of construction phase 
disruption, and associated increases in noise, light, glare, dust, and traffic disruption, at three years. Like 
all build alternatives, this alternative would also improve access, travel times, and congestion on I-70 
and interchanges, and would also improve drainage and safety on the viaduct. 
 
Summary: Alternative 6 East 
Because the adverse effects under this alternative would be predominantly borne by low-income and 
minority populations, Alternative 6 East would have disproportionately high and adverse effects on 
minority and low-income populations. However, like all of the realignment alternatives, the cumulative 
effect on minority and low-income populations would be less compared to the existing alignment 
alternatives. In addition, the realignment alternatives would have particular benefits for these 
populations particularly in the vicinity of the existing I-70 viaduct. 
 
The specific effects of this alternative relative to minority and low-income populations are virtually 
identical to those of Alternative 4 East. However, this alternative would require increased residential and 
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business displacements (eight housing units in Commerce City and 10 more businesses). Also, the use of 
toll lanes could adversely affect low-income drivers’ ability to take advantage of improved travel times 
on tolled portions of the new I-70, either because of higher cost to use the toll lanes or because some 
low-income people are less likely to use credit cards or have bank accounts and, if so, would not be able 
to use the standard equipment for electronic toll collection.  
 
5.3.4 Mitigation and Summary of Effects 
This section presents effects prior to mitigation, how known mitigation measures would reduce these 
effects, and effects with mitigation. During the public review and comment period for the DEIS, 
minority and low-income communities (as well as other members of the public) will have the 
opportunity to review these mitigations and propose other mitigations to reduce impacts. During the 
development of the FEIS, additional outreach will be conducted to further develop mitigation measures 
for environmental justice and the community, including meetings with the Environmental Justice 
Compliance Committee and working groups (previously described in Section 5.3.1, Environmental 
Justice Public Involvement Efforts). 
 
Since environmental justice incorporates effects from other resources, mitigation measures related to 
other resources also apply. However, there are two issues that should be considered relative to the 
predominance of minority and low-income populations in the study area. The first issue is that people 
who are displaced from their homes due to ROW acquisition may not be able to afford housing of 
comparable size and quality in other neighborhoods. Home prices in the Globeville and Elyria and 
Swansea neighborhoods are relatively low compared to other neighborhoods in the study area. Thus, 
residents of these neighborhoods who are displaced may not be able to afford to move to other 
neighborhoods in Denver after receiving fair market value for their property, or they would be forced to 
trade off location for individual house characteristics (e.g., a smaller house).  
 
Under the Uniform Act, financial and other assistance is provided to displaced residents and/or 
businesses. The relocation program must, at a minimum (1) determine the needs of the displaced persons 
for relocation advisory services and make a sincere offer to help in any way possible; (2) provide 
information concerning federal and state housing programs, federal loan programs, and other 
governmental programs offering relocation assistance to displaced persons; and (3) provide relocation 
advisory services, commensurate with the needs of each displaced person in order to minimize hardship 
associated with adjusting to a new location. The services available to the displacees under the Uniform 
Act include:  

• Paying for incidental expenses when moving to a new location.  
• Rental assistance payments for non-owners which can be used as a down payment if a current 

tenant would like to purchase. 
• Replacement housing payments, which will be determined after the appraisal is received to see if 

the homeowner displacee needs additional funds to put them back to the same standard of living 
from which they are being displaced. 

• Down payment assistance, if applicable. 
• Last resort housing when comparable and/or adequate replacement sale or rental housing is not 

available and cannot otherwise be made available to displacees within the payment limits 
established by law.  

 
The second issue is that some people in the corridor do not speak English, and some may not be able to 
read in any language. To address this issue, information about road closures, access restrictions, and 
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construction progress will be distributed using several different channels (many of which are standard 
practice). These will include fixed and variable signage to mark closures and alternate routes; a project 
construction phone “hotline” for questions and concerns; notifications of closures and access disruptions 
in regional and local/neighborhood newspapers, radio, and Internet, by posting notices at churches and 
local community facilities (e.g., libraries, schools, recreation centers), and publicly available DVDs; and 
continued updates using the project newsletter, as well as flyers for children in school to take home 
information to their parents. All of these forms of notification will be in English and Spanish, except for 
variable signage.  
 
Exhibit 5.3-9 through Exhibit 5.3-15 identify effects associated with each alternative. Discussed within 
each exhibit are the known mitigations for each effect.  
 

Exhibit 5.3-9 
Residential Displacement Effect Summary 

Number of Units 
Alternative 

Elyria and Swansea Commerce City 
Percentage 

Minority 
Percentage 
Low-Income 

No-Action North 22 0 93% 28% 

No-Action South 24 0 94% 43% 

Alternative 1 North 93 0 91% 26% 

Alternative 1 South 64 0 93% 46% 

Alternative 3 North 93 0 91% 26% 

Alternative 3 South 64 0 93% 46% 

Alternative 4 West 18 0 95% 30% 

Alternative 4 East 53 0 89% 27% 

Alternative 6 West 18 8 85% 28% 

Alternative 6 East 53 8 87% 27% 

Known Mitigation Effects With Mitigation 
Per the Uniform Act, financial assistance will be provided to 
homeowners and renters to relocate. Homeowners and renters 
are advised of their rights and entitlements under the Uniform 
Act. Benefits available to displacees in moving from their current 
residence include, but are not limited to: 
• Replacement housing payments for owners when the amount 

offered for their current home will not be enough money to get 
them into a similar home.  

• Rental assistance payment, which can also be used for a 
down payment on a residence. 

• Incidental expenses, which are payments made to the owner 
for expenses incurred during closing. 

• Moving costs, which are based on estimates from movers or 
determined by number of rooms being moved. 

• Mortgage differential payments to offset the difference in 
interest rates on the new mortgage. 

Homeowners would receive just 
compensation. 
Relocation assistance would be 
provided. 
Renters may have opportunities to 
become homeowners. 
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Exhibit 5.3-10 
Business Displacement Effect Summary 

Alternative Number of 
Businesses Displaced

Likely to affect regional 
employment instead of local 

employment  

National Western 
Complex 

Relocated4 
No-Action North1 16 X  
No-Action South1 20 X  
Alternative 1 North2 45 X  
Alternative 1 South2 42 X  
Alternative 3 North2 56 X  
Alternative 3 South2 63 X  
Alternative 4 West3 58 X X 
Alternative 4 East3 52 X  
Alternative 6 West3 73 X X 
Alternative 6 East3 62 X  

Known Mitigation Effects With Mitigation 
Displaced businesses may be eligible to receive compensation for 
the following expenses caused by the move: 
• Commercial move-reimbursement.  
• Self-move-reimbursement for costs actually incurred.  
• Payment for relocation of on-premise signs. 
• Reimbursement for reestablishment expenses.  
• Search expenses for the owner of the business spent looking 

for a replacement building. 
• In Lieu Payment - A payment of up to $20,000 based on prior 2 

years tax returns for businesses not wanting to reestablish. 
 
Displaced businesses may also receive the following services from 
CDOT:  
• Targeted assistance to help them find new locations in the 

same neighborhoods, if possible and desired, so that 
businesses and jobs in the corridor are not lost. 

• Qualifying minority or woman-owned businesses can obtain 
certification for being a disadvantaged business, through the 
CDOT Center for Equal Opportunity, and be listed as a qualified 
disadvantaged business. 

Businesses may relocate within or 
outside neighborhood; effects on 
employment and shopping 
opportunities uncertain but likely 
to be relatively minor, except 
relocation of National Western 
Complex could have more far-
reaching effects.  
 

1. The businesses displaced  are located primarily in Elyria and Swansea. 
2. The businesses displaced  are located primarily in Elyria and Swansea and Northeast Park Hill. 
3. The businesses displaced  are located primarily in Elyria and Swansea and Commerce City. 
4. Depending on where it relocates, potentially far-reaching regional economic effects could also affect low-income and/or 
minority residents who work in retail or service sector jobs supported in part (directly or indirectly) by this major revenue 
generator. 
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Exhibit 5.3-11 
Parks and Playgrounds Effect Summary 

Viaduct Encroachment/Noise Increase (Without Mitigation) 

Alternative Swansea 
Elementary 

School 
Dunham Park Elyria Park 

No-Action North 
60 feet 

closer/about 
1.5 dB. 

N/A N/A 

No-Action South N/A 60 feet closer/about 2 dB N/A 

Alternative 1 North N/A N/A N/A 

Alternative 1 South N/A 100 feet away/about 3.4 to 4.9 dB N/A 

Alternative 3 North N/A N/A N/A 

Alternative 3 South N/A 100 feet away/about 3.4 to 4.9 dB N/A 

Alternative 4 West N/A N/A 550 feet away/ about 7.7 dB 

Alternative 4 East N/A N/A 125 feet away/about 12.5 dB 

Alternative 6 West N/A N/A 550 feet away/ about 7.7 dB 

Alternative 6 East N/A N/A 125 feet away/about 12.5 dB 

Known Mitigation Effects With Mitigation 
Noise barriers Noise would decrease, potentially to existing levels based on 5 

dB reduction for first row receivers. Visual impacts of viaduct 
reduced due to urban design initiatives. 

N/A – There is no viaduct encroachment or anticipated noise increase from this alternative. 
 
   

Exhibit 5.3-12 
Construction Effect Summary 

Alternative Duration of construction noise, light, glare, dust, and traffic 
disruptions in the vicinity of viaduct in Elyria and Swansea 

No-Action North and South 3.0 years 

Alternatives 1 and 3 5.2 years 

Alternatives 4 and 61 3.0 years 

Known Mitigation Effects With Mitigation 
Nighttime construction minimized. 
Standard dust control measures such as spraying. 
Fuel specifications to reduce emissions from construction 
equipment. 
Notifications of road closures and disruptions in verbal and written 
form, in English and Spanish, through multiple distribution channels. 
Advance notification of public bus route changes and alternative 
routes. 

Adverse effects minimized, but 
some effects would remain. 

1. Duration includes time to demolish existing viaduct and improve 46th Avenue. 
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Exhibit 5.3-13 
Residential Noise Effect Summary (Without Mitigation) 

Approximate Noise increase by Area 

Elyria and Swansea Alternative 
West of 
UPRR 

East of 
UPRR 

Montbello Aurora Commerce City 

No-Action North 0 to 3.5 dB  N/A N/A N/A N/A 
No-Action South 0 to 5 dB N/A N/A N/A N/A 
Alternative 1 North 2 to 3 dB 4 to 6 dB 1 to 2 dB 1 to 2 dB N/A 
Alternative 1 South 1 to 2 dB 3 to 6 dB 1 to 2 dB 1 to 2 dB N/A 
Alternative 3 North 2 to 3 dB 4 to 6 dB 1 to 2 dB 1 to 2 dB N/A 
Alternative 3 South 1 to 2 dB 3 to 6 dB 1 to 2 dB 1 to 2 dB N/A 
Alternative 4 West1 4 to 8 dB 1 to 2 dB 1 to 2 dB 5 to 6 dB 

Alternative 4 East1 8 to 12 dB 1 to 2 dB 1 to 2 dB 5 to 8 dB 

Alternative 6 West1 4 to 8 dB 1 to 2 dB 1 to 2 dB 5 to 6 dB 

Alternative 6 East1 8 to 12 dB 1 to 2 dB 1 to 2 dB 5 to 8 dB 

Known Mitigation Effects With Mitigation 
All alternatives (including No-Action Alternative) – 
Noise barriers in Elyria and Swansea 

Reduction of at least 5 dB for nearest residences 

Alternatives 4 and 6 – Noise barriers in 
Commerce City 

Reduction of at least 5 dB for nearest residences 

Alternatives 1, 3, 4, and 6 – Noise barriers in 
Montbello, Globeville, and Aurora not found 
feasible/ reasonable in preliminary investigation, 
but will be reconsidered in FEIS 

If used, some reduction for nearest residences 

N/A – There is no anticipated noise increase in this area from this alternative. 
1. Increased noise near new highway viaduct in Elyria and Swansea (not the removed viaduct or 46th Avenue in this 
alternative, increases in Commerce City are near existing I-270. 
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Exhibit 5.3-14 
Neighborhood Amenities Effect Summary 

Alternative 
Number of 

Neighborhood 
Markets 

Displaced1 

Denver Rescue 
Mission2 

Displaced 

Swansea 
Elementary School 

Relocated 

Stockyards 
Post Office3 

Displaced 

No-Action Alternatives 2 X   

Alternative 1 North 2 X X  

Alternative 1 South 2    

Alternative 3 North 2 X X  

Alternative 3 South 2    

Alternative 4 West 1   X 

Alternative 4 East 1   X 

Alternative 6 West 1   X 

Alternative 6 East 1   X 

Known Mitigation Effects With Mitigation 
Swansea Elementary School relocation – Build new 
elementary school on north side of I-70 in Elyria and Swansea 
within 2 miles of existing site. 

Swansea Elementary School – Most 
effects mitigated. 

 

1. The neighborhood markets displaced are located in Elyria and Swansea and serve primarily Latino customers. 
2. Overall effects from the displacement of the Denver Rescue Mission Ministry Outreach Center could be positive or 
negative and depend on perspective and whether/where the center relocates. 
3. The Stockyards Post Office is the only post office in Elyria and Swansea and represents an important neighborhood 
amenity; other post offices are 2 to 3 miles from this office, and two are readily accessible by public bus. 
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Exhibit 5.3-15 
Neighborhood Cohesion Effect Summary 

Alternative Neighborhood Cohesion Effects 
No-Action Alternatives N/A 

Alternatives 1 and 3 
Increased barrier effect in residential and other portions of Elyria and 
Swansea due to wider I-70 and cuts off some vehicular and pedestrian 
access on north-south streets. 

Alternative 4 and 6 
West 

Traffic from Brighton Boulevard may divert to 48th Avenue and Race Street 
on south and east sides of Elyria Park in Elyria and Swansea, creating a new 
barrier. Barrier effect of I-70 generally aligns with existing barriers (Brighton 
Boulevard, National Western Complex, industrial land uses). 

Alternatives 4 and 6 
East 

Traffic from Brighton Boulevard may divert to 48th Avenue and Race Street 
on south and east sides of Elyria Park in Elyria and Swansea, creating a new 
barrier. I-70 takes away residential land and adds another layer to existing 
barrier at west side of neighborhood (existing barriers are Brighton 
Boulevard, National Western Complex, industrial land uses). 

Known Mitigation Effects With Mitigation 
Hold an urban design workshop and encourage local residents and 
businesses to provide input and advice on the design of nonstructural 
design elements of the highway during the final design stages of the 
project. 

Visual impacts reduced 
(for all alternatives), but 
barrier effect still present. 
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5.4 LAND USE AND ZONING 
Land use and zoning in the project area is a mix of established residential, commercial, and industrial 
development. Land use changes are anticipated for urban centers such as Stapleton between Quebec 
Street and Havana Street, as well as the Gateway area and Green Valley Ranch both located near I-70 
and Peña Boulevard. Evaluation of land use and zoning considers existing and prospective uses in the 
project area and its interaction with the alternatives under consideration. The effects of the proposed 
alternatives on existing land use and zoning as well as consistency with adopted local and regional plans 
are also discussed. 
 

Summary 
All build alternatives are consistent with overall goals of local and regional plans to improve regional 
mobility and enhance movement to and from urban centers (downtown Denver, Stapleton, and the 
Gateway area). Realignment alternatives (4 and 6) have the greatest effect on land use and zoning due 
to the higher acreage of right of way (ROW) acquisition. Induced development is only expected when 
new access points are implemented. Some degree of induced development may occur for Alternatives 
4 and 6 as these alternatives propose new access points with the realignment of the highway.  

 
5.4.1 Affected Environment 
Land uses were categorized as residential, commercial, industrial, governmental, vacant, and parks/open 
space. These land use types are defined as the following: 

• Residential – Any property with one or more permanent residents; this includes single and multi-
family residences, owner and renter occupied. 

• Commercial – Any property containing a business relating to or selling goods, often unrefined, 
produced, and distributed in large quantities for use by industry. 

• Industrial – Any property used for the manufacturing of goods for distribution. 
• Governmental – Any publicly owned property that provides a service to the community, such as 

schools, fire stations, libraries, and so forth. 
• Vacant – Any property that is undeveloped. 
• Parks/open space – Any property open to the public as green space; this includes, golf courses, 

cemeteries, named parks, and open spaces. 
 
Project area land use is summarized in Exhibit 5.4-1. Land use immediately adjacent to the existing I-70 
alignment is predominantly industrial land. The zoning and character of the land use within the project 
area is highly varied, as shown in Exhibit 5.4-2 and Exhibit 5.4-3. Within the project area, residential 
land uses are the majority and account for 8,120 acres, or 34 percent of the total area.  
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Exhibit 5.4-1 
Existing Project Area Land Use 

Land Use Acres Percent of 
Total Area 

Residential 22,254 75% 
Commercial 1,059 4% 
Industrial 2,012 7% 
Governmental 163 1% 
Vacant 3,102 10% 
Parks/open space 950 3% 
Total 29,671 100% 

 
 

Exhibit 5.4-2 
Existing Land Use 

 
Source: Property data (2008) from City and County of Denver (CCD) and Adams County 
 
 
Exhibit 5.4-3 summarizes zoning designations for the project area. Zoning information suggests future 
land uses in planned development areas identified as vacant in Exhibit 5.4-2.  These areas include 
Stapleton, Gateway, and Green Valley Ranch.  
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Exhibit 5.4-3 
Current Zoning 

 
Source: Property data (2008) from CCD and Adams County 
 
 
Future developments that are anticipated to change land use patterns in the project area include the 
continued redevelopment of downtown Denver and the former Stapleton Airport as well as the 
development of the Gateway area, which includes Green Valley Ranch. These developments are 
identified in regional plans such as the Metro Vision 2035 Plan (Denver Regional Council of 
Governments, 2007a) and Blueprint Denver (CCD, 2002a) and are considered important urban centers. 
As shown in Exhibit 5.4-4, these urban centers are connected by the existing I-70 corridor.  
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Exhibit 5.4-4 
Existing and Planned Urban Centers within the Project Area 

 
 
 

Downtown Denver 
Downtown Denver has more than 117,000 jobs and is the home to Colorado’s largest higher education 
campus with enrollment at approximately 37,000 students. Downtown Denver is projected to have an 
increase of 47,000 jobs and 21,000 households by 2020 according to Blueprint Denver. This growth is 
expected to be dispersed throughout the downtown area, with higher concentrations of growth projected 
for along the Union Pacific railroad Corridor in the Commons neighborhood behind Denver Union 
Station along Brighton Boulevard. All of these areas are expected to experience mixes of high-density 
residential, commercial office, and retail growth. 
 
Stapleton Redevelopment 
At full build-out, the Stapleton Redevelopment area is projected to have over 30,000 residents and 
35,000 new jobs on approximately 4,700 acres of the former Stapleton Airport. South of I-70, the 
Quebec Square shopping center opened in 2002 with over 740,000 square feet of retail space. More than 
1,000 residential units have also been built in this area with several thousand more planned and under 
construction. North of I-70, a new regional shopping center (Northfield at Stapleton) opened in October 
2006. Also, more residential development is planned to the north of I-70 while industrial, research, 
commercial, and office uses are planned north of Martin Luther King Boulevard and east of Quebec 
Square.  
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Gateway 
The Gateway area, north of I-70 between Peña Boulevard and E-470, is expected to grow rapidly over 
the next 20 to 25 years. Within Denver, the Gateway Concept Plan (CCD, Community Planning and 
Development Office, 1990a) projects between 34,000 and 65,000 new residents and over 54 million 
square feet of commercial space. The Gateway area includes the proposed High Point development, a 
major mixed-use development north of 64th Avenue that has plans for 3,000 residential units and over 
11 million square feet of commercial space.  
 
5.4.2 Environmental Consequences 
Environmental consequences to land use and zoning are determined by direct changes in land use, 
consistency with local and regional plans, and potential to induce unanticipated development. Direct 
changes in land use occur through project acquisition of ROW. Induced development is considered 
when alternatives require highway access points where there are currently none. Induced development is 
also considered when new highway access points are planned for low density or undeveloped areas 
zoned commercial or industrial, as these areas are most susceptible to new growth catalyzed by project 
implementation. A distinction is made between planned and unplanned growth such that land use change 
is not inherently detrimental when it is planned for and anticipated. To determine the consistency of 
alternatives with land use plans and zoning, the following plans were evaluated: 

• Metro Vision 2035 Plan  
• Aurora Comprehensive Plan (Aurora, 2003) 
• River North Plan (CCD Community Planning and Development Office, 2003b) 
• Blueprint Denver  
• Northeast Downtown Plan (CCD Community Planning and Development Office, 2001b) 
• Comprehensive Plan 2000 (CCD, 2000) 
• Whittier Neighborhood Plan (CCD Community Planning and Development Office, 2000) 
• Stapleton Development Plan (CCD, 1995) 
• Gateway Concept Plan 
• Elyria/Swansea Neighborhood Plan (CCD Community Planning and Development Office, 1983) 

 
5.4.2.1 No-Action Alternative  
The No-Action Alternative would require the acquisition of ROW and would therefore directly change 
land use and zoning in these affected properties. The No-Action North Alternative requires 23.5 acres 
from 81 properties and the No-Action South Alternative would affect 38.6 acres from 83 properties.  
 
Consistency with Local and Regional Plans 
The No-Action Alternative is not consistent with area plans, which call for improvements in regional 
and corridor mobility. The Metro Vision 2035 Plan and Blueprint Denver call for improving regional 
mobility to bolster the economic and social success of urban centers (downtown Denver, Stapleton, and 
Gateway) as well as the quality of existing metropolitan Denver neighborhoods. The Northeast 
Downtown Plan advocates for improved access to downtown and amenities such as Coors Field. The 
No-Action Alternative would not add this desired capacity. The Stapleton Development Plan reflects a 
desire for accessible communities. The No-Action Alternative would not provide additional travel 
capacity or increase mobility in the area. 
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Induced Development 
Induced development is not expected under the No-Action Alternative since no new I-70 access points 
are proposed. 
 
5.4.2.2 Alternative 1 
Direct land use effects of Alternative 1 North include 204.4 acres from 279 properties. Approximately 
72 percent of affected land use is zoned commercial/industrial, 20 percent public land, 5 percent 
residential, 2 percent governmental land, and less than 1 percent of railroad ROW.  
 
The direct land use and zoning effects of Alternative 1 South are similar to those of Alternative 1 North 
and vary only slightly in terms of land use types subject to acquisition and land use change. Alternative 
1 South directly affects 198.3 acres of land requiring 248 property acquisitions. Approximately 75 
percent of the affected land use is commercial/industrial, 21 percent public land, 4 percent residential, 
and less than 1 percent governmental and railroad land.  
 
Consistency with Local and Regional Plans 
Generally, Alternative 1 is consistent with regional plans in that it would improve mobility and 
connection of urban centers by improving highway capacity. Conflicts, however, exist when residential 
takes are necessary, as residential community cohesion is a common theme in all aforementioned local 
and regional plans including the Elyria/Swansea Neighborhood Plan. In this regard, 10.7 or 8.9 acres of 
residential property will be affected by Alternatives 1 North and South respectively.   
 
Induced Development 
Alternative 1 is not expected to induce development, but it does include new interstate access at Central 
Park Boulevard that would support the continued redevelopment of Stapleton. The alternative improves 
capacity in a long-established transportation corridor where nearby development is present and 
congruent with I-70.  
 
5.4.2.3 Alternative 3 
The direct land use effects of Alternative 3 North include 232 acres and affect 286 properties. 
Approximately 75 percent of affected land is zoned commercial/industrial, 18 percent public land, 5 
percent residential, 2 percent governmental land, and 1 percent railroad ROW.  
 
Alternative 3 South affects approximately 236.9 acres from 256 properties. Although 4.9 more acres are 
required by Alternative 3 South than Alternative 3 North, the number of total properties required by 
Alternative 3 South is 30 properties less. Of Alternative 3 South’s total ROW requirements, 
approximately 78 percent are commercial/industrial, 18 percent public, 4 percent residential, 1 percent 
railroad ROW, and less than 1 percent government land. 
 
Consistency with Local and Regional Plans 
Alternative 3 resembles Alternative 1 in that it is consistent with regional plans for improved mobility 
and connection of urban centers through improved highway capacity. Conflicts, however, exist where 
residential takes are necessary, as community cohesion is a common theme in all aforementioned local 
and regional plans including the Elyria/Swansea Neighborhood Plan. In this regard, 10.7 or 9.6 acres 
will be affected by Alternatives 3 North and 3 South, respectively.   
 
Induced Development 
Alternative 3 has the same effects on induced development as Alternative 1.  
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5.4.2.4 Alternative 4 
Direct land use effects of Alternative 4 West include 415.4 acres and effect 382 properties. 
Approximately 71 percent of the affected land use is zoned commercial/industrial, 18 percent public 
ROW, 9 percent governmental, 1 percent railroad ROW, and less than 1 percent residential land.  
 
Alternative 4 East land use effects cover 335.6 acres and affect 369 properties. Approximately 63 
percent of the affected land use is zoned commercial/industrial, 22 percent public ROW, 12 percent 
governmental, 2 percent railroad ROW, and 1 percent residential.  
 
Consistency with Local and Regional Plans 
Generally, Alternative 4 is consistent with regional plans for improved mobility and connection of urban 
centers. Alternative 4 largely meets regional and local plans to enhance neighborhood integrity, 
community cohesion, and development in appropriate areas. The Elyria and Swansea neighborhoods 
directly benefit from Alternative 4 by reconnecting residential areas currently divided by I-70. However, 
like Alternatives 1 and 3, Alternative 4 is also inconsistent with the objective of the Elyria/Swansea 
Neighborhood Plan to protect existing housing stock in that either 22 or 50 residential takes would be 
necessary under Alternatives 4 West and East respectively. The appropriateness of potential 
development is addressed in the Elyria/Swansea Neighborhood Plan, which discourages zoning changes 
from residential to commercial/industrial that respond to development pressures. With the proposed 
realignment, however, such zoning changes would not be necessary to support additional growth near 
proposed I-70 access points. Development in these commercial and industrial zoned areas is congruent 
with overall plan goals and themes. 
 
Induced Development 
Alternative 4 proposes to realign I-70 around the Elyria and Swansea neighborhood thereby altering 
local circulation and access points to the highway from Brighton Boulevard to I-270. Access 
modifications are also proposed near Central Park Boulevard. Along 46th Avenue, Alternative 4 has the 
potential to induce new development. The conversion of current I-70 ROW to a surface arterial 
combined with the restoration of at-grade, cross-street intersections could spur reintegration of the 
neighborhoods adjacent to the current I-70 alignment. Neighborhood-oriented commercial and 
residential uses are possible development scenarios for this area. 
 
Properties adjacent to the proposed realignment access points may also experience induced 
development. Areas near proposed access points would likely experience increased traffic volumes and 
therefore improve the suitability of these areas for commercial and industrial uses that benefit from 
proximity to highly traveled roads, high visibility, and easy on/off highway access. Areas most 
susceptible to induced development are near proposed interchanges where access from the interstate to 
arterial roads is optimal. This includes Brighton Boulevard and Vasquez Boulevard/Colorado Boulevard 
interchanges. 
 
5.4.2.5 Alternative 6 
Direct land use effects of Alternative 6 West would include 435.4 acres and affect 415 properties. 
Approximately 72 percent of affected land use is zoned commercial/industrial, 17 percent public land, 9 
percent governmental, 1 percent railroad ROW, and 1 percent residential land. 
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Land use effects of Alternative 6 East include 362.1 acres and impact 402 properties. Approximately 65 
percent of affected land use is zoned commercial/industrial, 20 percent public land, 11 percent 
governmental, 2 percent residential, and 1 percent railroad ROW. 
 
Consistency with Local and Regional Plans 
Generally, Alternative 6 is consistent with regional plans for improved mobility and connection of urban 
centers. Generally, Alternative 6 meets regional plans and relevant local plans to enhance neighborhood 
integrity, community cohesion, and development in appropriate areas. The Elyria and Swansea 
neighborhood directly benefit from Alternative 6 by reconnecting residential areas currently divided by 
I-70. However, like Alternatives 1 and 3, Alternative 6 is also inconsistent with the Elyria/Swansea 
Neighborhood Plan’s desire to protect existing housing stock in that either 45 or 73 residential takes 
would be necessary under Alternatives 6 West and East respectively. 
 
As is the case under Alternative 4, possible instances of induced development by I-70 East realignment 
is not directly addressed in local and regional plans. Nevertheless, the Elyria/Swansea Neighborhood 
Plan discourages zoning changes from residential to commercial/industrial as a response to development 
pressures. Given the proposed realignment, however, such zoning changes would not be necessary to 
support additional growth near proposed I-70 access points. Development in these commercial and 
industrial zoned areas is congruent with overall plan goals and themes.   
 
Induced Development 
Alternative 6 has the same effects on induced development as Alternative 4.  
 
5.4.2.6 Effects Summary 
In terms of direct effects to land use and zoning, alternatives that require realignment have the greatest 
impact due to larger ROW acquisitions. Alternatives 4 and 6 West have the greatest impact to land use 
as summarized in Exhibit 5.4-5. By this measure of direct land use effect, the No-Action Alternatives 
have the least impact on land use, and would only affect land required for the reconstruction of the 
viaduct. Alternatives 1 would require the least ROW of the proposed build alternatives, while 
Alternative 3 would require slightly more land. 
 
Induced development is only expected when new access points are implemented and sited in 
underdeveloped areas. Some degree of induced development may occur for Alternatives 4 and 6 as these 
alternatives propose new access points to support the realignment of the highway. These alternatives 
would create new I-70 access points at Brighton Boulevard and Vasquez Boulevard/Colorado 
Boulevard. These new access points coupled with greater traffic volumes in the existing I-270 corridor 
are favorable conditions for additional growth around the proposed interchanges. 
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Exhibit 5.4-5 
Summary of Direct Land Use Impacts by  

Right-of-Way Acquisition 
Total 

Alternative Type of 
Acquisition Number of 

Properties Acres 

Full 62 18.0 
No-Action North 

Partial 19 5.5 
Full 68 36.6 

No-Action South 
Partial 15 2.0 
Full 181 117.6 

Alternative 1 North 
Partial 97 86.8 
Full 145 107.7 

Alternative 1 South 
Partial 103 90.6 
Full 185 145.5 

Alternative 3 North 
Partial 100 86.5 
Full 154 147.1 

Alternative 3 South 
Partial 102 89.8 
Full 233 314.6 

Alternative 4 West 
Partial 149 100.8 
Full 220 235.4 

Alternative 4 East 
Partial 149 100.2 
Full 251 319.8 

Alternative 6 West 
Partial 164 115.6 
Full 236 255.3 Alternative 6 East 
Partial 166 106.8 

 
 
All proposed alternatives are consistent with overall goals of local and regional plans to improve 
regional mobility and enhance movement to and from urban centers (downtown Denver, Stapleton, and 
the Gateway area). Local and regional plans are somewhat incongruent with ROW acquisition of 
residential land as plans cite neighborhood integrity a topic of concern. The Elyria and Swansea 
neighborhood, however, would benefit from improved community cohesiveness under Alternatives 4 
and 6 by reconnecting residential areas currently divided by  
I-70. Furthermore, opportunities for development spawned by new I-70 access points are compatible 
with overall plan goals and themes as these sites are located in areas zoned for commercial and 
industrial use. 
 
5.4.3 Mitigation 
No mitigation measures are required for permanent effects to land use and zoning. Direct land use 
effects due to ROW acquisition are addressed in Section 5.5, Land Acquisition, Displacements, and 
Relocation of Existing Uses. Zoning decisions are the domain of local governments; thus, project 
alternatives should be considered in local decision-making processes. 
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5.5 LAND ACQUISITION, DISPLACEMENTS, AND RELOCATION OF EXISTING USES 
Right of way (ROW) is defined as the physical land needed for proposed transportation improvements 
and represents the physical path of the transportation system. The alternatives under consideration may 
require acquisition of private and public properties and relocation of businesses and persons residing in 
the project area. 
 
ROW and property acquisitions were analyzed to determine how the alternatives may affect existing 
private and public properties, businesses, and persons residing in the project area. All land necessary for 
transportation improvements must be purchased from existing property owners in accordance with the 
Uniform Act. The Uniform Act contains specific requirements that govern the manner in which a 
government entity acquires property for public use. The purpose of the Uniform Act includes providing 
a uniform policy for fair and equitable treatment of persons and businesses displaced as a result of 
federal and federally assisted programs. 
 
The Colorado Department of Transportation’s (CDOT’s) Right of Way Manual (2005a) provides 
additional guidance on policies and procedures relating to acquisition of ROW and the relocation 
program.  
 

Summary 
ROW acquisitions vary greatly in both total acreage and land use composition. The No-Action 
Alternative requires the fewest total acres, while realignment alternatives (4 and 6) require the most. 
However, realignment alternatives would require less residential land than existing alignment 
alternatives (1 and 3). Existing alignment alternatives require fewer acres from commercial and 
industrial land uses than do realignment alternatives, yet existing alignment alternatives would displace 
more commercial/industrial building square feet than would realignment alternatives.  

 
 
5.5.1 Affected Environment 
Existing land use in the project area includes a mix of residential, commercial, industrial, and 
governmental land uses. In addition, railroad corridors and spurs are prevalent throughout the project 
area, and many of the commercial and industrial businesses appear to be dependent upon this mode of 
transportation to support their operations.  
 
ROW effects were categorized as residential, commercial, industrial, governmental, railroad ROW, and 
public ROW. In addition to the land uses previously described in Section 5.4, Land Use and Zoning, the 
categories of railroad and public ROW were developed to better reflect ROW effects. Railroad ROW 
was any property owned by Union Pacific railroad, Burlington Northern Santa Fe railroad, or other 
railroad; and public ROW was any parcel that is owned by City and County of Denver (CCD), Adams 
County, City of Aurora, Commerce City, Regional Transportation District (RTD), or CDOT (e.g., 
streets, storm water, or other public utility). 
 
Existing ROW and adjacent land uses vary along the existing I-70 alignment. From Washington Street 
to Steele Street, the primary land use is residential. From Steele Street to Quebec Street the existing land 
use is primarily industrial. From Quebec Street to Havana Street, since the area was the previous site of 
the Stapleton Airport, vacant land is prominent. From Havana Street to Tower Road, the primary land 
use is industrial.  
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Along the area for the realignment, from east of Washington Street to I-270, existing CDOT ROW is 
limited. Available ROW for the alternative is comprised of existing CCD and Adams County surface 
street ROW. The realignment alternative uses existing I-270, a four-lane highway, from Vasquez 
Boulevard east to I-70. Exhibit 5.5-1 lists existing CDOT ROW widths and existing paving limits in the 
project area. The narrower ROW between Brighton Boulevard and Colorado Boulevard is due to the 
elevated portion of I-70.  
 

Exhibit 5.5-1 
Existing I-70 and I-270 CDOT Right of Way 

Section 
Existing ROW 

Average  
Width (feet) 

I-70 
Washington Street to Brighton Boulevard 195 

Brighton Boulevard to York Street 90 

York Street to Steele Street/Vasquez Boulevard 90 

Vasquez Boulevard to Colorado Boulevard 90 

Colorado Boulevard to Holly Street 300 

Holly Street to Tower Road 250 

I-270 
Vasquez Boulevard to I-70 350 

 
 
5.5.2 Environmental Consequences  
ROW and property effects are a result of encroachment upon parcels that lie within the proposed 
alignment and construction area. Parcel impacts may result in either partial or full parcel acquisitions 
and are identified and classified as such. A parcel was generally considered a full acquisition if the 
construction impact limits encroached on a structure, removed all reasonable access, or acquired more 
than 20 percent of the parcel (or more than 50 percent of a parcel’s parking area). A parcel was 
identified as a partial acquisition if the construction impact limits encroached parcel boundaries but did 
not meet or exceed the requirement to be considered a full acquisition. Acquisitions identified through 
this methodology are a conservative estimate and may change as design refinements are made. 
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5.5.2.1 No-Action Alternative 
A comparison of the ROW requirements by land use for the No-Action North and No-Action South 
Alternatives and the effects to the existing residential, commercial/industrial, governmental, railroad 
ROW, and public ROW properties are shown in Exhibit 5.5-2. 
 

Exhibit 5.5-2 
Right-of-Way Requirements and Parcel Effects 

No-Action Alternative 

No-Action North No-Action South 
Land Use 
Category Type of 

Acquisition 
# of Parcel 

Acquisitions 
# of 

Acres 
Building 
Sq Feet 

Type of 
Acquisition 

# of Parcel 
Acquisitions 

# of 
Acres 

Building 
Sq Feet 

Full 26 3.0 Full 24 2.4 
Residential 

Partial 6 0.0 
N/A 

Partial 4 0.1 
N/A 

Full 17 11.8 Full 30 30.7 Commercial/ 
Industrial Partial 10 3.9 

177,215
Partial 5 0.5 

616,796

Full 0 0.0 Full 0 0.0 
Governmental 

Partial 1 0.6 
N/A 

Partial 1 0.2 
N/A 

Full 0 0.0 Full 0 0.0 
Railroad ROW 

Partial 1 1.0 
N/A 

Partial 1 1.0 
N/A 

Full 19 3.2 Full 14 3.5 
Public ROW 

Partial 1 0.0 
N/A 

Partial 4 0.2 
N/A 

Full 62 Full 68 Total 
Partial 19 

23.5 177,215
Partial 15 

38.6 616,796

 
 
The No-Action North Alternative would require approximately 23.5 acres from 81 parcels, including 62 
full acquisitions and 19 partial acquisitions. The No-Action South Alternative would require 
approximately 38.6 acres from 83 parcels, including 68 full acquisitions and 15 partial acquisitions. The 
No-Action North Alternative requires less land than the No-Action South Alternative partially due to the 
difference in land use. A mix of single-family and light commercial properties exist on the north side of 
I-70 from Brighton Boulevard to Steele Street while industrial properties, which generally encompass a 
greater land area, are located primarily south of I-70 in this section. Shifting to the south would require 
the acquisition of the Nestlé Purina Petcare Company manufacturing plant, resulting in more acres to be 
acquired. 
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5.5.2.2 Alternative 1 
A comparison of the ROW requirements by land use for Alternative 1 North and Alternative 1 South is 
shown in Exhibit 5.5-3.  
 

Exhibit 5.5-3 
Right-of-Way Requirements and Parcel Effects 

Alternative 1  

Alternative 1 North Alternative 1 South 
Land Use 
Category Type of 

Acquisition 
# of Parcel 

Acquisitions 
# of 

Acres 
Building 
Sq Feet 

Type of 
Acquisition 

# of Parcel 
Acquisitions 

# of 
Acres 

Building 
Sq Feet 

Full 89 10.6 Full 68 8.8 
Residential 

Partial 7 0.1 
N/A 

Partial 7 0.1 
N/A 

Full 48 68.0 Full 46 65.4 Commercial/ 
Industrial Partial 75 79.2 

972,737 
Partial 80 82.4 

1,272,070

Full 2 4.3 Full 0 0.0 
Governmental 

Partial 0 0.0 
N/A 

Partial 1 0.1 
N/A 

Full 0 0.0 Full 0 0.0 Railroad 
ROW Partial 6 0.3 

N/A 
Partial 8 0.8 

N/A 

Full 43 34.7 Full 31 33.5 
Public ROW 

Partial 9 7.2 
N/A 

Partial 7 7.2 
N/A 

Full 182 Full 145 
Total 

Partial 97 204.4  
Partial 103 198.3  

 
 
Alternative 1 North would require approximately 204.4 acres from 279 parcels, including 182 full 
acquisitions and 97 partial acquisitions. Alternative 1 South would require approximately 198.3 acres 
from 248 parcels including 145 full acquisitions and 103 partial acquisitions. Alternative 1 North would 
affect more residential properties than Alternative 1 South, all of which would be full property 
acquisitions. Commercial land use effects are approximately the same between the north and south 
design options. Industrial land use effects are greater for Alternative 1 South as a result of the full 
acquisition of the Nestlé Purina Petcare Company manufacturing plant. Alternative 1 North would 
require the acquisition and relocation of Swansea Elementary School. 
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5.5.2.3 Alternative 3 
A comparison of the ROW requirements by land use between Alternative 3 North and Alternative 3 
South is shown in Exhibit 5.5-4.  
 

Exhibit 5.5-4 
Right-of-Way Requirements and Parcel Effects 

Alternative 3 

Alternative 3 North Alternative 3 South 
Land Use 
Category Type of 

Acquisition 
# of Parcel 

Acquisitions 
# of 

Acres 
Building 
Sq Feet 

Type of 
Acquisition 

# of Parcel 
Acquisitions 

# of 
Acres 

Building 
Sq Feet 

Full 89 10.6 Full 68 9.1 
Residential 

Partial 9 0.1 
N/A 

Partial 9 0.5 
N/A 

Full 52 96.0 Full 53 102.2 Commercial/ 
Industrial Partial 75 77.4 

1,211,293
Partial 76 79.7 

1,492,327

Full 2 4.3 Full 0 0.0 
Governmental 

Partial 1 0.0 
N/A 

Partial 2 0.1 
N/A 

Full 0 0.0 Full 0 0.0 Railroad 
ROW Partial 6 1.6 

N/A 
Partial 8 2.2 

N/A 

Full 43 34.6 Full 33 35.8 
Public ROW 

Partial 9 7.4 
N/A 

Partial 7 7.3 
N/A 

Full 186 Full 154 
Total 

Partial 100 
232.0  

Partial 102 
236.9  

 
 
Alternative 3 North would require approximately 232.0 acres from 286 parcels, including 186 full 
acquisitions and 100 partial acquisitions. Alternative 3 South requires approximately 236.9 acres from 
256 parcels, including 154 full acquisitions and 102 partial acquisitions. Residential effects are greater 
with the shift to the north. Alternative 3 North also has greater effects to commercial land uses, while 
Alternative 3 South has greater effects to industrial land uses as a result of the full acquisition of the 
Nestlé Purina Petcare Company manufacturing plant. Alternative 3 North would require the acquisition 
and relocation of Swansea Elementary School. 
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5.5.2.4 Alternative 4 
A comparison of the ROW requirements by land use between Alternative 4 West and Alternative 4 East 
is shown in Exhibit 5.5-5.  
 

Exhibit 5.5-5 
Right-of-Way Requirements and Parcel Effects 

Alternative 4 

Alternative 4 West Alternative 4 East 
Land Use 
Category Type of 

Acquisition 
# of Parcel 

Acquisitions 
# of 

Acres 
Building 
Sq Feet 

Type of 
Acquisition 

# of Parcel 
Acquisitions 

# of 
Acres 

Building 
Sq Feet 

Full 10 1.2 Full 41 4.9 
Residential 

Partial 12 0.2 
N/A 

Partial 9 0.1 
N/A 

Full 142 225.4 Full 101 142.4 Commercial/ 
Industrial Partial 97 70.2 

595,368 
Partial 98 69.4 

588,832 

Full 9 32.8 Full 9 32.8 
Governmental 

Partial 5 6.6 
N/A 

Partial 5 7.0 
N/A 

Full 1 0.7 Full 1 0.7 Railroad 
ROW Partial 12 5.4 

N/A 
Partial 12 5.4 

N/A 

Full 71 54.5 Full 68 54.6 
Public ROW 

Partial 23 18.4 
N/A 

Partial 25 18.3 
N/A 

Full 233 Full 220 
Total 

Partial 149 
415.4  

Partial 149 
335.6  

 
 
Alternative 4 West requires approximately 415.4 acres from 382 parcels, including 233 full acquisitions 
and 149 partial acquisitions. Alternative 4 East would use a connection option that would generally 
avoid the National Western Complex properties, but would have additional residential effects to the 
Elyria and Swansea neighborhood. Alternative 4 East requires approximately 335.6 acres from 369 
parcels, including 220 full acquisitions and 149 partial acquisitions.   
 
Both connection options in Alternative 4 affect 14 governmental parcels, nine of which would be full 
acquisitions. Alternative 4 East has the potential to affect 31 more residential properties than Alternative 
4 West. Commercial effects are greater in the west option as a result of the acquisition of the National 
Western Complex. Industrial land use effects are the same in both connection options.  
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5.5.2.5 Alternative 6 
A comparison of the ROW requirements by land use between Alternative 6 West and Alternative 6 East 
is shown in Exhibit 5.5-6.   
 

Exhibit 5.5-6 
Right-of-Way Requirements and Parcel Effects 

Alternative 6 

Alternative 6 West Alternative 6 East 
Land Use 
Category Type of 

Acquisition 
# of Parcel 

Acquisitions 
# of 

Acres 
Building 
Sq Feet 

Type of 
Acquisition 

# of Parcel 
Acquisitions 

# of 
Acres 

Building 
Sq Feet 

Full 24 3.7 Full 54 7.3 
Residential 

Partial 21 0.8 
N/A 

Partial 19 0.7 
N/A 

Full 146 228.2 Full 104 160.5 Commercial/ 
Industrial Partial 106 85.6 

654,491 
Partial 108 76.6 

600,397 

Full 9 32.8 Full 9 32.8 
Governmental 

Partial 6 7.5 
N/A 

Partial 6 7.8 
N/A 

Full 0 0.0 Full 0 0.0 Railroad 
ROW Partial 6 2.9 

N/A 
Partial 6 2.9 

N/A 

Full 72 55.1 Full 69 54.7 
Public ROW 

Partial 25 18.8 
N/A 

Partial 27 18.8 
N/A 

Full 251 Full 236 
Total 

Partial 164 
435.4  

Partial 166 
362.1  

 
 
Alternative 6 West requires approximately 435.4 acres from 415 parcels, including 251 full acquisitions 
and 164 partial acquisitions. Like Alternative 4, the eastern connection option in Alternative 6 would 
generally avoid the National Western Complex properties but would have additional residential effects 
to the Elyria and Swansea neighborhood. Alternative 6 West requires approximately 362.1 acres from 
402 parcels, including 236 full acquisitions and 166 partial acquisitions.  
 
Alternative 6 East affects 28 more residential properties than Alternative 6 West. Commercial effects in 
acres are greater with the west design option as a result of the acquisition of the National Western 
Complex. Industrial land use effects are essentially the same in both alternatives. When compared to the 
other mainline action alternatives, both connections have greater potential for effects to commercial, 
industrial, and governmental properties. This is due to the lack of existing ROW in the potential 
realignment corridor. 
 
5.5.2.6 Summary of Right-of-Way and Property Effects 
Exhibit 5.5-7 shows the overall ROW required by each alternative. Exhibit 5.5-8 shows the number of 
full property acquisitions by land use and Exhibit 5.5-9 shows the amount of ROW acreage required for 
each alternative.  
 



5.
5 

La
nd

 A
cq

ui
si

tio
n,

 D
is

pl
ac

em
en

ts
, a

nd
 R

el
oc

at
io

n 
of

 E
xi

st
in

g 
U

se
s 

I-7
0 

E
as

t D
ra

ft 
E

nv
iro

nm
en

ta
l I

m
pa

ct
 S

ta
te

m
en

t 

C
ha

pt
er

 5
: A

ffe
ct

ed
 E

nv
iro

nm
en

t, 
E

nv
iro

nm
en

ta
l C

on
se

qu
en

ce
s,

 a
nd

 M
iti

ga
tio

n 
 5.

5-
8 

N
ov

em
be

r 2
00

8 

  

Ex
hi

bi
t 5

.5
-7

 
Su

m
m

ar
y 

of
 A

lte
rn

at
iv

es
 R

ig
ht

 o
f W

ay
 R

eq
ui

re
m

en
ts

 a
nd

 P
ar

ce
l E

ffe
ct

s 

R
es

id
en

tia
l 

C
om

m
er

ci
al

/In
du

st
ria

l 
G

ov
er

nm
en

ta
l 

R
ai

lro
ad

 R
O

W
Pu

bl
ic

 R
O

W
 

To
ta

l 
A

lte
rn

at
iv

e 
Ty

pe
 o

f  
A

cq
ui

si
tio

n 
# 

of
 

Pa
rc

el
s

# 
of

 
A

cr
es

# 
of

 
Pa

rc
el

s
# 

of
 

A
cr

es
B

ui
ld

in
g 

Sq
 F

ee
t 

# 
of

 
Pa

rc
el

s 
# 

of
 

A
cr

es
# 

of
 

Pa
rc

el
s

# 
of

 
A

cr
es

# 
of

 
Pa

rc
el

s
# 

of
 

A
cr

es
# 

of
 

Pa
rc

el
s

# 
of

 
A

cr
es

Fu
ll 

26
 

3.
0 

17
 

11
.8

0 
0.

0 
0 

0.
0 

19
 

3.
2 

62
 

18
.0

N
o-

Ac
tio

n 
N

or
th

 
P

ar
tia

l 
6 

0.
0 

10
 

3.
9

17
7,

21
5 

1 
0.

6 
1 

1.
0 

1 
0.

0 
19

 
5.

5
Fu

ll 
24

 
2.

4 
30

 
30

.7
0 

0.
0 

0 
0.

0 
14

 
3.

5 
68

 
36

.6
N

o-
Ac

tio
n 

S
ou

th
 

P
ar

tia
l 

4 
0.

1 
5 

0.
5

61
6,

79
6 

1 
0.

2 
1 

1.
0 

4 
0.

2 
15

 
2.

0
Fu

ll 
89

 
10

.6
 

48
 

68
.0

2 
4.

3 
0 

0.
0 

43
 

34
.7

 
18

1 
11

7.
6

A
lte

rn
at

iv
e 

1 
N

or
th

 
P

ar
tia

l 
7 

0.
1 

75
 

79
.2

97
2,

73
7 

0 
0.

0 
6 

0.
3 

9 
7.

2 
97

 
86

.8
Fu

ll 
68

 
8.

8 
46

 
65

.4
0 

0.
0 

0 
0.

0 
31

 
33

.5
 

14
5 

10
7.

7
A

lte
rn

at
iv

e 
1 

S
ou

th
 

P
ar

tia
l 

7 
0.

1 
80

 
82

.4
1,

27
2,

07
0

1 
0.

1 
8 

0.
8 

7 
7.

2 
10

3 
90

.6
Fu

ll 
89

 
10

.6
 

52
 

96
.0

2 
4.

3 
0 

0.
0 

43
 

34
.6

 
18

5 
14

5.
5

A
lte

rn
at

iv
e 

3 
N

or
th

 
P

ar
tia

l 
9 

0.
1 

75
 

77
.4

1,
21

1,
29

3
1 

0.
0 

6 
1.

6 
9 

7.
4 

10
0 

86
.5

Fu
ll 

68
 

9.
1 

53
 

10
2.

2
0 

0.
0 

0 
0.

0 
33

 
35

.8
 

15
4 

14
7.

1
A

lte
rn

at
iv

e 
3 

S
ou

th
 

P
ar

tia
l 

9 
0.

5 
76

 
79

.7
1,

49
2,

32
7

2 
0.

1 
8 

2.
2 

7 
7.

3 
10

2 
89

.8
Fu

ll 
10

 
1.

2 
14

2 
22

5.
4

9 
32

.8
 

1 
0.

7 
71

 
54

.5
 

23
3 

31
4.

6
A

lte
rn

at
iv

e 
4 

W
es

t 
P

ar
tia

l 
12

 
0.

2 
97

 
70

.2
59

5,
36

8 
5 

6.
6 

12
 

5.
4 

23
 

18
.4

 
14

9 
10

0.
8

Fu
ll 

41
 

4.
9 

10
1 

14
2.

4
9 

32
.8

 
1 

0.
7 

68
 

54
.6

 
22

0 
23

5.
4

A
lte

rn
at

iv
e 

4 
E

as
t 

P
ar

tia
l 

9 
0.

1 
98

 
69

.4
58

8,
83

2 
5 

7.
0 

12
 

5.
4 

25
 

18
.3

 
14

9 
10

0.
2

Fu
ll 

24
 

3.
7 

14
6 

22
8.

2
9 

32
.8

 
0 

0.
0 

72
 

55
.1

 
25

1 
31

9.
8

A
lte

rn
at

iv
e 

6 
W

es
t 

P
ar

tia
l 

21
 

0.
8 

10
6 

85
.6

65
4,

49
1 

6 
7.

5 
6 

2.
9 

25
 

18
.8

 
16

4 
11

5.
6

Fu
ll 

54
 

7.
3 

10
4 

16
0.

5
9 

32
.8

 
0 

0.
0 

69
 

54
.7

 
23

6 
25

5.
3

A
lte

rn
at

iv
e 

6 
E

as
t 

P
ar

tia
l 

19
 

0.
7 

10
8 

76
.6

60
0,

39
7 

6 
7.

8 
6 

2.
9 

27
 

18
.8

 
16

6 
10

6.
8

  
 

 



I-70 East Draft Environmental Impact Statement   5.5 Land Acquisition, Displacements, and Relocation of Existing Uses 

 Chapter 5: Affected Environment, Environmental Consequences, and Mitigation 

November 2008  5.5-9 

Exhibit 5.5-8 
Full Property Acquisitions by Land Use 
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Exhibit 5.5-9 
Right-of-Way Acreage by Alternative 

 
 
When comparing the build alternatives to one another, the realignment alternatives (4 and 6) have 
greater ROW requirements. This is due to the lack of existing ROW in the realignment corridor. The 
west connection option of these alternatives (Alternatives 4 and 6 West) primarily takes properties from 
the National Western Complex including buildings. The east connection option of these alternatives 
(Alternatives 4 and 6 East) generally avoids the National Western Complex, but does affect parking lots 
and requires the acquisition of residential properties.  
 
The amount of residential acreage required by Alternatives 4 or 6 East is less than the amount of acreage 
required by Alternatives 1 or 3. Alternative 4 West requires the least amount of residential property 
acquisition out of all of the alternatives. Alternatives 1 and 3 North affect the most residential properties 
and require relocating Swansea Elementary School. 
 
The difference between the north and south options in Alternatives 1 and 3 is that Alternatives 1 and 3 
North require more ROW from commercial and residential properties and the relocation of the Swansea 
Elementary School. The south design option requires more ROW from industrial properties including 
the Nestlé Purina Petcare Company manufacturing plant.  
 
Alternatives 1 and 3 do not require as many acres from commercial and industrial land uses as the 
realignment alternatives (Alternatives 4 and 6), but they require a greater amount of current building 
square feet than the realignment alternatives. The effects generated by the realignment alternatives to 
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commercial/industrial properties are from open areas such as parking lots, auto junk yards, and other 
outside storage facilities. In summary, the realignment alternatives require more overall acreage from 
commercial/industrial properties, but require a smaller acquisition of actual building square footage. 
 
5.5.2.7 Stapleton Bicycle/Pedestrian Crossing 
The non-interchange bicycle and pedestrian crossing, described in Section 3.9.3, Stapleton 
Bicycle/Pedestrian Crossing, would require ROW acquisition. This ROW would be in addition to what 
is required for the project alternatives. 
 
The same four properties are affected by the crossing in each alternative. Two properties north of I-70 
already incur partial ROW acquisition by the project alternatives, and two properties south of I-70 not 
previously affected by the project alternatives would incur partial acquisitions. Alternative 3 would 
require 5.10 additional acres while Alternative 6 would require 5.16 additional acres for the 
bicycle/pedestrian crossing. 
 
5.5.2.8 Relocation Requirements 
Business and residential structures that would be required through acquisition are known as relocations 
or displacements. Each of the proposed alternatives would require that residential relocation services be 
provided. Almost all of the residential effects to both single-family and multi-family units occur from 
Washington Street to Steele Street. This is an older, lower-income neighborhood where the majority of 
households are owner occupied. Elderly residents are common within these neighborhoods, which may 
indicate a need for additional support in the areas of transportation, contact with social services, and 
assistance with completion of applications and paperwork. Safety modifications to replacement 
dwellings may become necessary. Housing opportunities appear readily available within the vicinity of 
the proposed corridor. 
 
There are several places along the project alternatives where effects to existing surface streets may 
occur. Public access will be restored in these areas to maintain the integrity of the sites located behind 
the frontage properties. This situation is prevalent along the existing I-70 corridor (46th Avenue and 
Stapleton Drive). One noteworthy location is 42nd Avenue east of Peoria Street. This surface street 
provides access to several large and fairly new warehouse business complexes. Without the restoration 
of these surface streets, the business relocation effects would significantly increase.   
 
A large number of commercial sites are improved with warehouse type buildings that are occupied by 
multiple tenants ranging from business offices and service-related industries to manufacturing plants. 
There are many additional warehouse complexes located within the immediate area of the affected 
parcels. Signs advertising available space were seen on many of these replacement sites. In addition, 
new warehouse sites are being developed along the I-70 corridor east of the I-270 interchange. 
Considering these factors, it appears that adequate replacement sites will be available for these 
warehouse occupants. 
 
Several of the non-residential displacements involve manufacturing or distributing types of businesses 
that rely on the railroad lines for transporting their goods or receiving their materials. In addition, many 
of these businesses occupy large land areas often occupying multiple sites. The total operation needs to 
be considered if any of the sites occupied by the business is affected by the alternative. Safeway, Nestlé 
Purina Petcare Company manufacturing plant, and Manna Pro are all examples of businesses that would 
require this kind of consideration. The complexity of the equipment used, the processes involved in 
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operating these businesses, and the potential for hazardous waste on these sites are also concerns. All of 
these factors are important considerations for relocating these non-residential displacees. 
 
Manufacturing facilities need to be given special consideration. Manufacturing facilities are established 
in a sequential process. An effect to any stage of the process is a major impact if the reconfiguration of 
the existing equipment is not possible. In addition, many of these entities operate on a 24/7 schedule 
with no down time. Vopak USA, located at the southeast corner of Stapleton Drive South and Holly 
Street, specializes in the storage and handling of liquid and gaseous chemical and oil products and 
appears to be an example of this type of operation. Even a minor acquisition to this site could disrupt 
this operation and effects should be carefully considered. To accomplish relocations of this magnitude is 
extremely costly and very complex. Early conversations with potentially affected manufacturing sites 
will be necessary to accomplish this type of relocation and consideration for this additional time needs to 
be addressed within the ROW project schedule. 
 
Several salvage yards have been identified within the corridor, particularly along the realignment 
alternatives. Zoning and land use codes, environmental regulations, hazardous waste concerns, and 
effects to surrounding properties are a few of the issues encountered when attempting to relocate to a 
replacement site. Due to the very specific nature of the sites required for these industrial relocations, 
availability of replacement sites has not been determined at this time. Additional research, including 
contact with potential displacees, will need to take place in order to adequately evaluate the feasibility of 
a move as well as the availability of suitable replacement sites. 
 
Very few sites that provide services to the immediate neighborhood, such as convenience stores, banks, 
restaurants, gas stations, and shopping centers, would require relocation. Therefore, it can be assumed 
that the services necessary to support an existing neighborhood will remain available. Exceptions to this 
are government service sites including the United States (U.S.) Post Office Stockyards station and a 
School District No. 1 school bus yard, both of which are affected by the realignment alternatives. 
Swansea Elementary School has varying degrees of effect from the project alternatives. These services 
are specific to a restricted geographic area and are important elements for supporting an existing 
neighborhood. One additional site, located at the southwest corner of I-70 and Havana Street is owned 
by CCD and is currently used as a maintenance yard. Effects to this site will likely occur for any 
alternative other than the No-Action Alternative. 
 
Early coordination and continuous communication with any affected governmental agency is critical. 
Additional time may be necessary due to the processes involved for the displaced agency to obtain 
approvals for and to facilitate a move. A site that is publicly owned and occupied may be subject to the 
provisions for functional replacement. Functional replacement is defined as “a method of paying the cost 
necessary to replace the facility being acquired with a similar needed facility that offers the same utility, 
including betterments and enlargements required by present-day local laws, codes, and reasonable 
prevailing standards in the area for similar facilities” (CDOT, 2005a, Ch. 9). However, the decision to 
do a functional replacement is discretionary to the acquiring agency.  
The National Western Complex and Denver Coliseum need to be evaluated in more detail as part of the 
FEIS. A portion of the National Western Complex is owned by CCD but the complex is a privately 
managed, non-government facility. A $30 million expansion program has been completed. The facility 
offers more than 600,000 square feet of space for staging almost any type of event and occupies over 80 
acres of land. The complex has a long and significant history as host to the annual National Western 
Stock Show, Rodeo, and Horse Show. The Denver Coliseum would not be acquired by any of the 
alternatives; however, it supports the National Western Complex events, and it is established as an 
entertainment venue for basketball, motor sports, concerts, trade shows, pro-wrestling, and many other 
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events. Displacement of portions of the National Western Complex entertainment venues will present 
some unique challenges. Events are often scheduled years in advance so early communication and 
plenty of time will be required. Economic effects can be significant, especially for the surrounding 
neighborhood, if the venue is relocated to a different area. The success of these facilities is also 
dependent upon access to major highways as well as public transportation. Many parking lots owned by 
the National Western Stock Show Association surround the complex and support the functionality of the 
facility. Effects to individual sites that support the complex and coliseum should be included in the on-
going research and evaluation process for these major sites. 
 
To summarize the relocation effects, Exhibit 5.5-10 identifies the number and type of displacees 
identified for each alternative. 
 

Exhibit 5.5-10 
Displacement by Alternative 

Property Type 
Alternative Residential  

Displacements 
Business  

Displacements 

No-Action North 22 16 

No-Action South 24 20 

Alternative 1 North 93 45 

Alternative 1 South 64 42 

Alternative 3 North 93 56 

Alternative 3 South 64 63 

Alternative 4 West 18 58 

Alternative 4 East 53 52 

Alternative 6 West 26 73 

Alternative 6 East 61 62 
 
 
Due to the industrial and manufacturing nature of many of the businesses subject to potential relocation, 
the potential for hazardous waste or use of hazardous materials in the manufacturing process is 
significant. The previously mentioned salvage yards as well as some of the commercial businesses such 
as Pilot Truck Stop, DJV Transmission, Sno-White Linen and Uniform, and Luverne Truck Equipment 
are also potential candidates for hazardous waste and contamination. Not only is the condition of the 
existing site a concern, but hazardous materials and byproducts associated with the operation of a 
business can become an issue for locating a replacement site. The handling of the materials themselves 
during the move process would also require special attention.  
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5.5.3 Mitigation  
Any person(s) whose property would need to be acquired for the selected alternative will be 
compensated according to the Uniform Act. Compensation can take the form of acquisition of all or part 
of the affected property and may involve relocation of the occupants of the property.  
 
Acquisition 
For any person(s) whose real property interests may be affected by this project, the acquisition of those 
property interests will comply fully with the Uniform Act. The Uniform Act is a federally-mandated 
program that applies to all acquisitions of real property or displacements of persons resulting from 
federal or federally assisted programs or projects. It was created to provide for and ensure the fair and 
equitable treatment of all such persons. To further ensure that the provisions contained within this act 
are applied “uniformly,” CDOT requires Uniform Act compliance on any project for which it has 
oversight responsibility regardless of the funding source.  
 
Additionally, the Fifth Amendment of the U. S. Constitution provides that private property may not be 
taken for a public use without payment of “just compensation.” All affected owners will be provided 
notification of the acquiring agency's intent to acquire an interest in their property including a written 
offer letter of just compensation specifically describing those property interests. A ROW Specialist will 
be assigned to each property owner to assist them with this process. 
 
Relocation 
In certain situations, it may also be necessary to acquire improvements that are located within a 
proposed acquisition parcel. In those instances where the improvements are occupied, it becomes 
necessary to “relocate” those individuals from the subject property (residential or business) to a 
replacement site. The Uniform Act provides for numerous benefits to these individuals to assist them 
both financially and with advisory services related to relocating their residence or business operation. 
Although the benefits available under the Uniform Act are far too numerous and complex to discuss in 
detail in this document, they are available to both owner occupants and tenants of either residential or 
business properties. In some situations, only personal property must be moved from the real property 
and this is also covered under the relocation program.  
 
As soon as feasible, any person scheduled to be displaced shall be furnished with a general written 
description of the displacing agency's relocation program that provides at a minimum detailed 
information related to eligibility requirements, advisory services and assistance, payments, and the 
appeal process. The displacing agency’s program shall also provide notification that the displaced 
person(s) will not be required to move without at least 90 days advance written notice. For residential 
relocatees, this notice cannot be provided until a written offer to acquire the subject property has been 
presented, and at least one comparable replacement dwelling has been made available. Relocation 
benefits will be provided to all eligible persons regardless of race, color, religion, sex, or national origin. 
Benefits under the Uniform Act, of which each eligible owner or tenant may be entitled, will be 
determined on an individual basis and explained to the eligible party in detail by an assigned ROW 
Specialist. 

. 
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5.6 HISTORIC PRESERVATION 
Historic resources are standing architectural and engineering features such as buildings, dams, canals, 
bridges, roads, railroads, and other structures of historic or aesthetic significance. Architectural 
resources generally must be more than 50 years old to be considered for protection under existing 
historic resource laws. However, more recent structures may warrant protection if they have the 
potential to gain significance in the future. National Register of Historic Places (NRHP) listed or eligible 
historic properties are protected under Section 106 of the National Historic Preservation Act of 1966. 
Only significant historic resources warrant consideration with regard to adverse effects resulting from a 
preferred alternative. Significant historic resources are either eligible for, or listed on, the NRHP.  
 

Summary 
Historic resources are directly affected by displacement (right-of-way [ROW] acquisition) or changes to 
visual and historical setting. The No-Action Alternatives and Alternatives 1 and 3 South affect the 
fewest historical properties (6 to 7 adversely effected, 104 to 119 not adversely affected, and 13 to 27 
not affected) while Alternatives 1 and 3 North affect the most (32 adversely affected, 93 not adversely 
affected, and 13 not affected). Alternatives 4 and 6 adversely affect 11 to 13 properties, have no 
adverse effect to 34 to 35 properties, and have no effect on 91 to 92 properties. In addition, visual 
effects would result from the visible mass of the highway and on either side of the structure in 
Alternative 4 and 6 for the realigned highway. However, this visual change would not diminish the 
characteristics that make resources eligible for the NRHP. No negative effects are anticipated for 
archeological resources by any of the proposed alternatives. All effects would be mitigated pursuant to 
state and federal standards. 

 
Several laws, regulations, executive orders , and guidelines have been established to identify the need 
and method for the consideration of historic properties in the planning process for federal projects. 
Applicable federal laws and regulations include: 

• National Historic Preservation Act of 1966. 
• Archaeological Resources Protection Act of 1979. 
• Native American Graves Protection and Repatriation Act of 1990. 

 
In Colorado, responsibility for cultural resources lies with the Office of Archaeology and Historic 
Preservation within the Colorado Historical Society. The State Historic Preservation Office (SHPO), the 
Executive Director of the Colorado Historical Society, the Deputy Historic Preservation Officer, and 
professional staff at Office of Archaeology and Historic Preservation participate with federal agencies, 
local governments, and individuals in the Section 106 review process. At the local level, the Certified 
Local Government program is designed to strengthen existing preservation programs and encourage 
development of new ones. Certified Local Governments are usually the local leaders identifying, 
evaluating, and protecting historic resources within a community. Certified Local Governments can 
assume other roles including participation in the review of federal projects. 
 
Section 106/National Environmental Policy Act (NEPA)  
Pursuant to 36 CFR §800.8, it is acceptable to use the NEPA process to satisfy the Section 106 
requirements, providing an opportunity during the project to streamline the approach to historic property 
compliance. This process effectively defers most standard correspondence between the transportation 
agencies and SHPO until release of the Draft Environmental Impact Statement (DEIS) (or draft NEPA 
document), at which point SHPO will comment on the Section 106 issues. SHPO and the Advisory 
Council of History and Preservation were issued a letter on September 5, 2006 stating the intent for the 
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I-70 East EIS to use the NEPA process for Section 106 purposes. This letter is included in Appendix B, 
Agency Coordination. To fulfill the Section 106 requirements through the NEPA process, this DEIS 
serves as consultation with SHPO and consulting parties concerning determinations of effect.  
 
Native American Consultation 
Section 106 of the National Historic Preservation Act and the Advisory Council on Historic Preservation 
regulations mandate that federal agencies coordinate with interested Native American tribes in the 
planning process for federal undertakings. Consultation with Native American tribes recognizes the 
government-to-government relationship between the United States (U.S.) government and sovereign 
tribal groups. In that context, federal agencies must be sensitive to the fact that historic properties of 
religious and cultural significance to one or more tribes may be located on ancestral, aboriginal, or ceded 
lands beyond modern reservation boundaries. 
 
Consulting tribes are offered the opportunity to identify concerns about cultural resources and comment 
on how the project might affect them. If it is found that the project will affect cultural resources that are 
eligible for inclusion on the NRHP and are of religious or cultural significance to one or more 
consulting tribes, their role in the consultation process may also include participation in resolving how 
best to avoid, minimize, or mitigate those effects. By describing the proposed undertaking and the nature 
of any known cultural sites and consulting with the interested Native American community, the Federal 
Highway Administration (FHWA) and the Colorado Department of Transportation (CDOT) strive to 
effectively protect areas important to Native Americans. 
 
In April 2004, FHWA and the Federal Transit Administration (FTA) contacted the following twelve 
federally recognized tribes with an established interest in Adams, Arapahoe, and Denver counties, and 
invited them to participate as consulting parties: 

• Apache Tribe of Oklahoma 
• Cheyenne and Arapaho Tribes of 

Oklahoma (two tribes administered by a 
unified tribal government) 

• Cheyenne River Sioux Tribe (South 
Dakota) 

• Comanche Nation of Oklahoma 
• Crow Creek Sioux Tribe (South Dakota) 
• Kiowa Tribe of Oklahoma 

• Northern Arapaho Tribe (Wyoming) 
• Northern Cheyenne Tribe (Montana) 
• Pawnee Nation of Oklahoma 
• Oglala Sioux Tribe (South Dakota) 
• Rosebud Sioux Tribe (South Dakota) 
• Standing Rock Sioux Tribe (North 

Dakota) 

 
Two tribes responded in writing to the initial request for consultation, of which one (Pawnee Nation) 
indicated the desire to become a consulting party, whereas the other (Standing Rock Sioux Tribe) 
declined the invitation. As a result of additional contacts by CDOT representatives, one additional tribe 
(Northern Cheyenne Tribe) ultimately requested consulting party status. 
 
Neither the Pawnee Nation nor the Northern Cheyenne Tribe indicated they had any information 
pertaining to specific localities of religious and cultural significance within the project study area. Per 
standard practice, FHWA and CDOT are committed to notifying both tribes if cultural materials related 
to Native American occupation are discovered during any phase of construction and to keep the tribes 
apprised of progress as the project develops.  
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5.6.1 Affected Environment 
The cultural resources area of potential effect (APE) that was developed through consultation with 
SHPO forms a rough oval as seen in Exhibit 5.6-1 with the center unaffected by the project. The cultural 
resources documented in this section are all situated within the APE and are discussed further in 
Appendix D, Cultural Resources. 
 

Exhibit 5.6-1 
Area of Potential Effect  

 
 
 
According to the National Historic Preservation Act, a historic property is identified as any prehistoric 
or historic district, site, building, structure, or object included on, or eligible for inclusion on, NRHP, 
including artifacts, records, and material remains related to such a property or resource. In order to be 
eligible for inclusion on the NRHP, a cultural resource must meet one of the following criteria as 
stipulated in the National Register Bulletin, How to Apply the National Register Criteria for Evaluation 
(U.S. Department of the Interior, National Park Service, 1990): 

• Associated with events that have made a significant contribution to the broad pattern of our history 
(Criterion A). 

• Associated with the lives of persons significant in our past (Criterion B). 
• Embodied the distinctive characteristics of a type, period, or method of construction, or represent 

the work of a master, or possess high artistic values, or represent a significant and distinguishable 
entity whose components may lack individual distinction (Criterion C). 

• Has yielded, or may be likely to yield, information important in prehistory or history (Criterion D). 
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Project historians conducted a records search of the project area at the Colorado Office of Archaeology 
and Historic Preservation in spring 2004 and reviewed historic maps and relevant project data at the 
Denver Public Library, the Steven Hart Library at the Colorado Historical Society, City and County of 
Denver (CCD) Landmark Preservation Commission, CCD Tax Assessor’s office, the Adams County 
Tax Assessor’s office, the NRHP Online Database, and the Robert W. Richardson Library at the 
Colorado Railroad Museum. In addition, project historians conducted a reconnaissance survey of the 
project area in fall 2004 and spring 2005 and an intensive historic architectural survey on all structures 
40 years old and older within the cultural resources APE between summer 2005 and fall 2006. 
Structures 40 years old and older were surveyed because of the anticipated timeline associated with the 
implementation of the preferred alternative.  
 
Many of the historic resources are located within several established neighborhoods as recognized by 
CCD.  

• Northeast Park Hill neighborhood. A mix of single- and multi-family residential homes and 
industrial/commercial buildings. Construction of many of the industrial/commercial buildings that 
are now present throughout the area began in the mid-1900s and continue today. 

• Swansea neighborhood. One of the first neighborhoods built following World War II in Denver 
and Colorado, with construction that was part of the rising trend of tract homes resulting from 
housing shortages after World War II. As smelters and stockyards revamped into viable wartime 
industries, residential housing was erected close to these manufacturing plants. The Federal 
Housing Administration developed and promoted the idea of a “minimum-house” construction or 
“maximum accommodation and minimum means to build.” The older architectural resources in the 
neighborhood, dated from the 1890s to 1920s, are significant for their vernacular style, their 
method of construction and materials, and their association with the ethnic worker. 

• Elyria neighborhood. A mix of single- and multi-family residential homes and 
industrial/commercial structures. The Elyria neighborhood has great significance in history as one 
of the largest ethnic working class neighborhoods in Denver and Colorado. The architectural 
resources in the neighborhood, dating from the 1890s to 1920s, are significant for their vernacular 
style, their method of construction and materials, and their association with the ethnic worker. 

 
There are 141 NRHP listed, eligible, or contributing historic resources within the cultural resources 
APE. Exhibit 5.6-2 lists the 76 individual properties that are listed or eligible for the NRHP. There are 
also three NHRP eligible historic districts within the APE. These districts are: 

• Alfred R. Wessell (5DV10126) – contains 49 contributing properties listed in Exhibit 5.6-3. 
• National Western Complex (5DV10050) – contains ten contributing properties listed in Exhibit 

5.6-4. 
• Safeway Distribution Center (5DV9232) – contains six contributing properties listed in Exhibit 

5.6-5. 
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Exhibit 5.6-2 
National Register Listed and Eligible Individual Historic Properties  

Resource Type Site Number Resource Name/Address NRHP Eligibility 

Historic cemetery 5AM125 Riverside Cemetery 
5201 Brighton Boulevard Listed 

Historic canal 5AM261.2 High Line Canal Eligible 

Historic railroad 5AM1298.2 
Adams County Market Street 
Railroad/Chicago, Burlington & Quincy 
Railroad Segment 

Contributing 
(5AM1298) 

Historic business 5AM1875 Deno’s 6 & 85 Diner 
5595 Colorado Boulevard Eligible 

Historic gas station 5AM1896 Harper Oil Company 
5480 Brighton Boulevard Eligible 

Historic railroad 5AM2083.1 Union Pacific Beltline Railroad Segment Contributing 
(5AM2083) 

Historic bridge 5DV36 El Centro Su Teatro/Elyria School 
4725 High Street Eligible 

Historic house 5DV1172 Plazola Residence 
4673 Josephine Street Eligible 

Historic duplex 5DV1247 Kosik Residence 
4681-4683 Baldwin Court Eligible 

Historic house 5DV4396 Rocha Residence 
4751 Williams Street Eligible 

Historic house 5DV4404 Diaz Residence 
4747 Williams Street Field eligible 

Historic house 5DV5677 Miranda Residence 
4632 Josephine Street Field eligible 

Historic railroad 5DV6247.3 Burlington and Colorado/ Chicago, 
Burlington and Quincy Railroad Segment 

Contributing 
(5DV6247) 

Historic railroad 5DV6248.4 Denver and Kansas Pacific/ Union Pacific 
Railroad Segment 

Contributing 
(5DV6248) 

Historic railroad 5DV7048.2 Kansas Pacific/Union Pacific Railroad 
Segment Eligible 

Historic motel 5DV7130 Colonial Manor Motel 
2615 East 46th Avenue Field eligible 

Historic business and 
warehouse  5DV9227 Tri-R Recycling Business 

3600 East 48th Avenue Eligible 

Historic business and 
warehouse 5DV9231 Univar 

4300 Holly Street Eligible 

Historic 
manufacturing facility 5DV9245 Nestle Purina PetCare Company 

2151 East 45th Avenue Eligible 

Historic business 5DV9655 Sanchez Business 
2381 E. 46th Avenue Eligible 

Historic house 5DV9660 Torres Residence 
4656 Baldwin Court Eligible 

Historic house 5DV9667 Brown and Alarid Property 
4637 Claude Court Eligible 

Historic house 5DV9668 Kelly Residence 
4639 Claude Court Eligible 

Historic house 5DV9678 Rodriguez Residence 
4539 Clayton Street Eligible 

Historic house 5DV9679 Zale Property 
4541 Clayton Street Eligible 
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Exhibit 5.6-2 
National Register Listed and Eligible Individual Historic Properties  

Resource Type Site Number Resource Name/Address NRHP Eligibility 

Historic house 5DV9705 Braswell Residence 
4631 Columbine Street Eligible 

Historic house 5DV9706 Pavon Residence 
4633 Columbine Street Eligible 

Historic house 5DV9714 Olive Street LLC Property 
4503 Fillmore Street Eligible 

Historic house 5DV9735 Bernal Residence 
4618 High Street Eligible 

Historic house 5DV9742 Lasalle Bank National Property 
4502 Josephine Street Eligible 

Historic house 5DV9745 Kenworthy Residence 
4529 Josephine Street Eligible 

Historic house 5DV9746 Portales Residence 
4608 Josephine Street Eligible 

Historic house 5DV9748 Chavez Residence 
4628 Josephine Street Eligible 

Historic house 5DV9751 Waggoner Residence 
4647 Josephine Street Eligible 

Historic house 5DV9753 James Property 
4651 Josephine Street Eligible 

Historic house 5DV9761 Barajas Residence 
4681 Josephine Street Eligible 

Historic house 5DV9762 Araujo Residence 
4682 Josephine Street Eligible 

Historic house 5DV9765 Lovato Residence 
4696 Josephine Street Eligible 

Historic duplex 5DV9780 Garcia Residence 
4617-4625 Race Street Eligible 

Historic house and 
business 5DV9787 Davis Residence 

4623-4625 Thompson Court Eligible 

Historic house 5DV9795 Mann Residence 
4645 Williams Street Eligible 

Historic gas station 5DV9801 Sanchez Business 
4600 York Street Eligible 

Historic bar 5DV9805 E. G. Trading Post 
1630-1632 East 47th Avenue Eligible 

Historic hotel 5DV9808 Elyria’s Western Guest House Apartment 
4700 Baldwin Court Eligible 

Historic house 5DV9809 Haynes and Yuhasz Residence 
4712 Baldwin Court Eligible 

Historic house 5DV9813 Lewis Investments LLC Property 
4727 Brighton Boulevard Eligible 

Historic business 5DV9814 Sundheim Property 
4750 Brighton Boulevard Eligible 

Historic duplex 5DV9818 Lewis Investments LLC Property 
4709-4715 Brighton Boulevard Eligible 

Historic duplex 5DV9819 Marmolejo Residence 
4741-4747 Brighton Boulevard Eligible 

Historic business 5DV9821 Security Realty Company Property 
4645 Franklin Street 

Eligible (Demolished 
after surveyed) 
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Exhibit 5.6-2 
National Register Listed and Eligible Individual Historic Properties  

Resource Type Site Number Resource Name/Address NRHP Eligibility 

Historic house 5DV9823 Montour and Miller Residence 
4675 Williams Street Eligible 

Historic duplex 5DV9828 Helzberg Property 
4665-4669 Williams Street Eligible 

Historic house 5DV9966 Yoshimura Residence 
4450 Adams Street Eligible 

Historic house 5DV9968 McGee Residence 
4460 Adams Street Eligible 

Historic business and 
warehouse 5DV9988 Goalie Construction Business 

4715 Colorado Boulevard Eligible 

Historic business and 
warehouse 5DV9989 Doyle and Padick Partners Property 

4800 Colorado Boulevard Eligible 

Historic house 5DV9994 Gonzales Residence 
4515 Columbine Street Eligible 

Historic house 5DV9996 Tomas Residence 
4653 Columbine Street Eligible 

Historic house 5DV10003 Vasquez Residence 
4450 Cook Street Eligible 

Historic house 5DV10013 Perez Residence 
4446 Fillmore Street Eligible 

Historic house 5DV10014 Tenenbaum Residence 
4453 Fillmore Street Eligible 

Historic house 5DV10034 Ponce Residence 
4668 High Street Eligible 

Historic house 5DV10040 Denver Investment Group Inc. Property 
4695 High Street Eligible 

Historic house 5DV10042 Shaw Residence 
4767 High Street Eligible 

Historic house 5DV10043 Zamora Residence 
4775 High Street Eligible 

Historic business and 
warehouse 5DV10047 Paramount Construction Inc. 

4701 Jackson Street Eligible 

Historic house 5DV10051 Deltorre Residence 
4419 Josephine Street Eligible 

Historic house 5DV10053 Bustillos Residence 
4437 Josephine Street Eligible 

Historic house 5DV10054 Muniz Residence 
4443 Josephine Street Eligible 

Historic house 5DV10058 Mccoll Property 
4707 Josephine Street Eligible 

Historic house 5DV10065 Sweet Residence 
4461 Milwaukee Street Eligible 

Historic house 5DV10085 Kirkman Property 
4662-4664 Williams Street Eligible 

Historic house 5DV10124 Ibarra Residence 
4459 Thompson Court Eligible 

Historic house 5DV10135 Loretta Residence 
4679 Vine Street Eligible 
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Exhibit 5.6-3 
Contributing Historic Houses within the Alfred R. Wessell Historic District (5DV10126) 

Site 
Number Resource Name/Address  Site 

Number Resource Name/Address 

5DV5149 Pacheco Residence 
4650 Clayton Street  5DV9983 Glasgow and Miller Residence 

4681 Clayton Street 

5DV9682 McCoy Residence 
4600 Clayton Street  5DV9984 Horta and Martinez Residence 

4685 Clayton Street 

5DV9683 Luchetta Residence 
4601 Clayton Street  5DV9985 Avila Residence 

4690 Clayton Street 

5DV9684 Ramirez Residence 
4610 Clayton Street  5DV9987 Kesson Residence 

4694 Clayton Street 

5DV9685 Dady Residence 
4611 Clayton Street  5DV10016 Singer Property 

4650 Fillmore Street 

5DV9686 Martinez Residence 
4620 Clayton Street  5DV10018 Mares Residence 

4665 Fillmore Street 

5DV9687 Carrera and Ortiz Residence 
4621 Clayton Street  5DV10019 Elliot Residence 

4670 Fillmore Street 

5DV9688 Contreras Residence 
4630 Clayton Street  5DV10020 Ortega Residence 

4675 Fillmore Street 

5DV9689 Chaires Residence 
4631 Clayton Street  5DV10022 Andazola Residence 

4695 Fillmore Street 

5DV9690 Gorniak Residence 
4640 Clayton Street  5DV10023 Almendariz Residence 

4701 Fillmore Street 

5DV9691 Romero Residence 
4641 Clayton Street  5DV10097 Miller Property 

4700 Saint Paul Court 

5DV9692 Erives Residence 
4651 Clayton Street  5DV10098 Siemental de Garcia and Cisneros Residence 

4701 Saint Paul Court 

5DV9693 Portales Residence 
4661 Clayton Street  5DV10099 Franco Residence 

4705 Saint Paul Court 

5DV9694 Quintana Residence 
4664 Clayton Street  5DV10100 Fremont Investment and Loan Property 

4710 Saint Paul Court 

5DV9726 Warren Residence 
4610 Fillmore Street  5DV10101 Ruiz-A Residence 

4715 Saint Paul Court 

5DV9727 Griffie Residence 
4615 Fillmore Street  5DV10102 HUD Property 

4720 Saint Paul Court 

5DV9728 Santa Cruz Property 
4620 Fillmore Street  5DV10104 Romero Residence 

4730 Saint Paul Court 

5DV9730 Villarreal Property 
4630 Fillmore Street  5DV10105 Caldron Residence 

4735 Saint Paul Court 

5DV9731 Martinez Property 
4635 Fillmore Street  5DV10106 Molina Residence 

4740 Saint Paul Court 

5DV9732 Cuevas Residence 
4640 Fillmore Street  5DV10108 Velasquez Residence 

4750 Saint Paul Court 

5DV9733 Pacheco Residence 
4645 Fillmore Street  5DV10110 Montelongo Residence 

4760 Saint Paul Court 

5DV9734 Sandoval Residence 
4655 Fillmore Street  5DV10112 Montoya Residence 

4770 Saint Paul Court 

5DV9980 Villa Residence 
4670 Clayton Street  5DV10115 Marquez Residence 

4785 Saint Paul Court 

5DV9981 Rodriguez Residence 
4671 Clayton Street  5DV10116 Montoya Residence 

4790 Saint Paul Court 

5DV9982 Aravelo Residence 
4680 Clayton Street    
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Exhibit 5.6-4 
Contributing Resources within the  

National Western Complex Historic District (5DV10050) 

Site Number Resource Name/Address 

5DV9282 Denver Coliseum 
1300 East 46th Avenue 

5DV3815 National Western Stadium Arena 

5DV10059 National Western Stock Show Coffee Shop 
4699 Marion Street 

5DV10060 Denver Union Stock Yard Building 
4701 Marion Street 

5DV10078 Le Mouton Noir LLC Business Park (Historic Sheep Pens) 
4877 National Western Drive 

5DV10081 Artist Studio 
4701 National Western Drive (Packing House Road) 

5DV10082 McConnell Welders 
4747 National Western Drive (Packing House Road) 

5DV10083 Western Stock Show Association 
5001 National Western Drive (Packing House Road) 

5DV10084 King Energy, Inc. 
5012 National Western Drive (Packing House Rd) 

5DV10447 Livestock Bridge and Flyover 
 
 

Exhibit 5.6-5 
Contributing Resources within the  

Safeway Distribution Center Historic District (5DV9232) 

Site 
Number Resource Name/Address 

5DV10394 Safeway Distribution Center Central Warehouse 
4200-4600 East 46th Avenue 

5DV10396 Safeway Distribution Center Security Building 
4200-4600 East 46th Avenue 

5DV10397 Safeway Distribution Center Truck Washing Facility 
4200-4600 East 46th Avenue 

5DV10398 Safeway Distribution Center Service Facility 
4200-4600 East 46th Avenue 

5DV10399 Safeway Distribution Center Salvage Facility 
4200-4600 East 46th Avenue 

5DV10400 Safeway Distribution Center West Railroad Spur 
4200-4600 East 46th Avenue 
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5.6.2 Environmental Consequences 
According to the Section 106 Regulations of the National Historic Preservation Act, an effect on an 
historic property is an “alteration to the characteristics of an historic property qualifying it for inclusion 
in or eligibility for the NRHP” (36 CFR §800.5). For the purposes of this analysis, effects are discussed 
as no historic properties affected, adverse effect, or no adverse effect. No historic properties affected 
applies when there are no historic properties present, or there are historic properties present but the 
undertaking will have no effect upon them. An adverse effect is any physical intrusion to an individual 
structure, district, or other cultural resource or to its surrounding property boundary caused by the 
proposed action (40 CFR §1508.5[a][1]). Additional effects, such as noise, visual effects, and changes in 
historic setting, are considered adverse effects if they affect the historic integrity of a structure, district, 
or other cultural resource. Historic setting can be defined as the general character of any given area and 
reflects the origins of an area’s development, its cultural and architectural cohesion, and the overall 
appearance and sentiment that define it. No adverse effect may include a direct or indirect effect to a 
historic property, but the effect does not diminish the qualities that make the property significant. 
 
Effects to historic properties are summarized below by alternative. As part of the DEIS, SHPO will 
provide concurrence on these determinations of effect. A comprehensive discussion of effects 
determinations for each resource within the APE is included in Appendix D, Cultural Resources. 
 
5.6.2.1 No-Action Alternative 
There would be 114 historic resources affected (eight adverse) under the No-Action North Alternative 
and 115 affected (seven adverse) under the No-Action South Alternative.  
 
Indirect effects to resources due to noise, visual, and historic setting changes in the area would result 
from the widening of the existing I-70, which would bring the elevated highway between 25 and 60 feet 
closer to properties. The reconstruction and shift of the highway would not dramatically change the 
overall visual character of the area or diminish the characteristics that make the sites eligible for the 
NRHP. These residential properties may experience a small increase in traffic noise over time due to the 
freeway widening. Under the No-Action Alternative, the noise level is projected to increase by less than 
3 decibels (dB) for the properties in proximity to the highway, which is within the range considered 
barely perceptible. The visual or audible elements introduced by the undertaking do not diminish the 
integrity of the properties’ significant historic attributes and would not alter the characteristics that 
qualify them for inclusion in the NRHP. Therefore, the No-Action Alternative would cause no adverse 
effect to these resources.   
 
No-Action North Alternative 
Under the No-Action North Alternative, 114 historic resources would be affected. Of these, eight would 
be adversely affected by ROW acquisition and 106 would be indirectly affected by noise, visual, and 
historic setting changes with no adverse effects. There are 27 resources within the APE that would not 
be affected by this alternative. 
 
The No-Action North Alternative would require the full acquisition of the following resources: 

• Colonial Manor (5DV7130) 
• Sanchez Business (5DV9655) 
• McCoy Residence (5DV9682) 
• Luchetta Residence (5DV9683) 

• Bernal Residence (5DV9735) 
• Portales Residence (5DV9746) 
• Garcia Residence (5DV9780) 
• Sanchez Business (5DV9801)
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The effects of these ROW acquisitions are considered adverse because the entire parcel would be 
acquired. Two of these historic properties are contributing elements to the Alfred R. Wessel Historic 
District. However, the ROW acquisitions of the contributing properties would not result in an adverse 
effect to the district, since the vast majority of the contributing properties (47 of 49) would remain intact 
and unaffected. 
 
No-Action South Alternative 
Under the No-Action South Alternative, 115 historic resources would be affected. Of these, seven would 
be adversely affected by ROW acquisition and 108 would be indirectly affected by noise, visual, and 
historic setting changes with no adverse effects. There are 26 resources within the APE that would not 
be affected by this alternative. 
 
The No-Action South Alternative would require the full acquisition of the following resources: 

• Colonial Manor (5DV7130) 
• Nestle Purina PetCare Company 

(5DV9245) 
• Sanchez Business (5DV9655) 
• Rodriguez Residence (5DV9678) 

• Zale Property (5DV9679) 
• Portales Residence (5DV9746) 
• Sanchez Business (5DV9801) 

 
The effects of these ROW acquisitions are considered adverse because the entire parcel would be 
acquired.  
 
5.6.2.2 Alternatives 1 and 3 
Resource effects would be the same for Alternatives 1 and 3 North and would also be the same for 
Alternatives 1 and 3 South. There would be 128 historic resources affected under existing alignment 
alternatives (1 and 3), with 34 of those resources being adverse effects under the northern option and six 
being adverse effects under the southern option.  
 
Indirect effects to resources due to noise, visual, and historic setting changes in the area would result 
from the replacement of the existing viaduct with another elevated highway that is between 60 feet and 
300 feet closer to the properties. The elevated structure would move closer to the historic properties on 
either side of the highway, and visual effects would result from the increase in the visible mass of the 
highway and the 10- to 20-foot-high noise walls on either side of the structure. However, this visual 
change would not dramatically change the overall visual character of the setting, nor would it diminish 
the characteristics that make the site eligible for NRHP. These properties may experience a small 
increase in traffic noise over time due to the freeway widening. Noise level increases are projected 
between 2 to 8 dB depending on the proximity of each property to the highway. Noise barriers adjacent 
to the highway would provide an approximate 5-dB reduction which would limit the noise effects to 
within the 3-dB range considered barely perceptible. The visual or audible elements introduced by the 
undertaking do not diminish the integrity of the properties’ significant historic attributes and would not 
alter the characteristics that qualify them for inclusion in NRHP. Therefore, Alternatives 1 and 3 would 
cause no adverse effect to these resources.   
 
Alternatives 1 and 3 North 
Under Alternatives 1 and 3 North, 128 historic resources would be affected. Of these, 34 would be 
adversely affected by ROW acquisition and 94 would be indirectly affected by noise, visual, and historic 
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setting changes with no adverse effects. There are 13 resources within the APE that would not be 
affected by this alternative. 
 
Alternatives 1 and 3 North would require the full acquisition of the following resources: 

• Pacheco Residence (5DV5149) 
• Miranda Residence (5DV5677) 
• Colonial Manor (5DV7130) 
• Sanchez Business (5DV9655) 
• Brown and Alarid Property (5DV9667) 
• Rodriguez Residence (5DV9678) 
• Zale Property (5DV9679) 
• McCoy Residence (5DV9682) 
• Luchetta Residence (5DV9683) 
• Ramirez Residence (5DV9684) 
• Dady Residence (5DV9685) 
• Martinez Residence (5DV9686) 
• Carrera and Ortiz Residence (5DV9687) 
• Contreras Residence (5DV9688) 
• Chaires Residence (5DV9689) 
• Gorniak Residence (5DV9690) 
• Romero Residence (5DV9691) 

• Erives Residence (5DV9692) 
• Braswell Residence (5DV9705) 
• Pavon Residence (5DV9706) 
• Warren Residence (5DV9726) 
• Griffie Residence (5DV9727) 
• Santa Cruz Property (5DV9728) 
• Villarreal Property (5DV9730) 
• Martinez Property (5DV9731) 
• Pacheco Residence (5DV9733) 
• Bernal Residence (5DV9735) 
• Portales Residence (5DV9746) 
• Chavez Residence (5DV9748) 
• Garcia Residence (5DV9780) 
• Davis Residence (5DV9787) 
• Mann Residence (5DV9795) 
• Sanchez Business (5DV9801)

 
The effects of these ROW acquisitions are considered adverse because the entire parcel would be 
acquired. Eighteen of the properties listed above are contributing elements to the Alfred R. Wessel 
Historic District. The ROW acquisitions would result in the demolition of the historic structure which 
would be an adverse effect to those properties. The ROW acquisitions of 18 of the 49 (37 percent) 
contributing properties within the historic district would substantially diminish the integrity of the A.R. 
Wessel Historic District’s significant historic attributes and would alter the characteristics that qualify it 
for inclusion in NRHP. Therefore, Alternatives 1 and 3 North would cause an adverse effect to the 
historic district.  
 
Temporary construction easements of 0.07 acre (1 percent) of the Univar property, 3.76 acres (7 percent) 
of the Safeway Distribution Center Historic District (5DV9232), and 0.02 acres (11 percent) of the 
Cuevas Residence (5DV9735) will not adversely affect NRHP eligibility of these historic properties. 
The construction easements would temporarily require the use of a portion of the parcels to allow 
construction access for the planned improvements to I-70. This is not considered to be an adverse effect 
because there would be no permanent physical changes to the acquired area of the parcels and the 
historic structures would remain intact.    
 
Alternatives 1 and 3 South 
Under Alternatives 1 and 3 South, 128 historic resources would be affected. Of these, six would be 
adversely affected by ROW acquisition and 122 would be indirectly affected by noise, visual, and 
historic setting changes with no adverse effects. There are 13 resources within the APE that would not 
be affected by this alternative. 
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Alternatives 1 and 3 South would require the full acquisition of the following resources: 
• Univar (5DV9231) 
• Nestle Purina PetCare Company 

(5DV9245) 
• Rodriguez Residence (5DV9678) 

• Zale Property (5DV9679) 
• Olive Street LLC Property (5DV9714) 
• Kenworthy Residence (5DV9745)

 
The effects of these ROW acquisitions are considered adverse because the entire parcel would be 
acquired.  
 
There would be temporary construction easement acquisitions associated with Alternative 1 South, 
including 0.28 acres (22 percent) of the Colonial Manor Motel (5DV7130), 4.32 acres (7 percent) of the 
Safeway Distribution Center Historic District (5DV9232) including the Security Building, 0.04 acres (25 
percent) of the Sanchez Business (5DV9655),  0.01 acres (4 percent) of the Luchetta Residence 
(5DV9683), 0.06 acres (41 percent) of the Portales Residence (5DV9746), and 0.05 acres (25 percent) of 
the Sanchez Business (5DV9801). The construction easements would temporarily require the use of a 
portion of the parcels to allow construction access for the planned improvements to I-70. The effects of 
the construction easements associated with this alternative are not considered adverse because there 
would be no permanent physical changes to the acquired area of the parcels and the historic structures 
would remain intact.   
 
5.6.2.3 Alternatives 4 and 6 
Resource effects would be the same for Alternatives 4 and 6 West and would be also the same for 
Alternatives 4 and 6 East. There would be 48 or 49 historic resources affected under the realignment 
alternatives 4 and 6 respectively, with 11 of those resources being adverse affects under the western 
connection option and 14 being adverse effects under the eastern connection option.  
 
There would be no ROW acquisition of any portion of Riverside Cemetery or any direct effects 
associated with Alternatives 4 and 6. Although there would be no ROW acquisition effect to the 
Riverside Cemetery property, there would be noise, visual, and historic setting changes in the area. The 
construction of the realigned, elevated freeway and noise barriers would introduce a major highway 
facility approximately 150 feet southeast of the property, where none previously existed, along what is 
now Brighton Boulevard. The highway would be positioned on fill on either side of a bridge that would 
go over the Riverside Cemetery driveway. The cemetery driveway would go under the bridge at existing 
grade. At present, the historic setting and character of the Riverside Cemetery is not original, as much of 
the area has been transformed into an industrial and commercial center. In addition, the cemetery 
experiences considerable existing noise and vibration as a result of the trains traveling along the 
Burlington Northern and Santa Fe railroad that runs along the northwest edge of Brighton Boulevard and 
the heavy traffic (mostly industrial) that occurs along Brighton Boulevard. Under Alternative 4, the 
noise level is projected to decrease. The visual or audible elements introduced by the undertaking would 
not diminish the integrity of the property’s significant historic attributes and would not alter the 
characteristics that qualify it for inclusion in the NRHP. Therefore, Alternatives 4 and 6 would cause no 
adverse effect to the resource. 
 
Some resources would be indirectly affected by noise, visual, and historic setting changes as a result of 
Alternatives 4 and 6. The undertaking would involve construction of the realigned, elevated freeway and 
noise barriers where none previously existed, along what is now Brighton Boulevard. Visual effects 
would result from the visible mass of the highway and the 10- to 20-foot-high noise walls on either side 
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of the structure. However, this visual change would not diminish the characteristics that make the sites 
eligible for the NRHP. Resources may experience a small increase in traffic noise over time due to the 
freeway construction and noise level increases are projected between 2 to 8 dB depending on the 
proximity of each property to the highway. Noise barriers adjacent to the highway would provide an 
approximate 5-dB reduction which would limit the noise effects to within the 3-dB range considered 
barely perceptible. The audible elements introduced by the undertaking do not diminish the integrity of 
the properties’ significant historic attributes and would not alter the characteristics that qualify them for 
inclusion in NRHP. Therefore, Alternatives 4 and 6 would cause no adverse effect to these resources.   
 
Alternatives 4 and 6 West 
Under Alternatives 4 and 6 West, 48 historic resources would be affected. Of these, 11 would be 
adversely affected by ROW acquisition and 37 would be indirectly affected by noise, visual, and historic 
setting changes with no adverse effects. There are 93 resources within the APE that would not be 
affected by this alternative. 
 
Alternatives 4 and 6 West would require the full acquisition of the following resources: 

• Kosik Residence (5DV1247) 
• Torres Residence (5DV9660) 
• E.G. Trading Post (5DV9805) 
• Elyria’s Western Guest House and 

Apartments (5DV9808) 
• Haynes and Yuhasz Residence (5DV9809) 

• Lewis Investments LLC Property 
(5DV9813) 

• Lewis Investments LLC Property 
(5DV9818) 

• Marmolejo Residence (5DV9819)

 
The effects of these ROW acquisitions are considered adverse because the entire parcel would be 
acquired.  
 
Other ROW acquisitions associated with this alternative include two contributing elements of the 
National Western Complex Historic District (5DV10500): the Livestock Bridge and Flyover 
(5DV10447) and the National Western Stadium Arena (5DV3815), for a total of 25.32 acres (12 
percent) of the historic district. The loss of the arena and livestock bridge would substantially diminish 
the characteristics of integrity that contribute to the NRHP-eligibility of the district. Because of the 
central role it plays in the function of the National Western Stock Show, the loss of the arena would 
likely result in the closure of its operations. This would lead to a substantial change in the use of the 
properties in the district, and therefore, would be an adverse effect on the resource.  
 
There would be temporary construction easement acquisitions associated with Alternatives 4 and 6 
West, including 0.07 acres (6 percent) of the Colonial Manor Motel (5DV7130), 0.11 acres (1 percent) 
of the Nestle Purina PetCare Company (5DV9245), 0.04 acres (25 percent) of the Sanchez Business 
(5DV9655), 0.04 acres (29 percent) of the Portales residence, 0.04 acres (20 percent) of the Sanchez 
Business, (5DV9801), and 0.02 acres (12 percent) of the Sundheim Property (5DV9814). The 
construction easements would temporarily require the use of a portion of the parcels to allow 
construction access for the planned improvements to 46th Avenue and removal of the existing I-70 
viaduct. This is not considered to be an adverse effect because there would be no permanent physical 
changes to the acquired area of the parcels and the historic structures would remain intact.  
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Alternatives 4 and 6 East 
Under Alternatives 4 and 6 East, 49 historic resources would be affected. Of these, 14 would be 
adversely affected by ROW acquisition and 35 would be indirectly affected by noise, visual, and historic 
setting changes with no adverse effects. There are 92 resources within the APE that would not be 
affected by this alternative. 
 
Alternatives 4 and 6 East would require the full acquisition of the following resources: 

• Diaz Residence (5DV4404) 
• Kosik Residence (5DV1247) 
• Rocha Residence (5DV4396) 
• Torres Residence (5DV9660) 
• Elyria’s Western Guest House and 

Apartments (5DV9808) 
• Haynes and Yuhasz Residence (5DV9809) 

• Lewis Investments LLC Property 
(5DV9813) 

• Sundheim Property (5DV9814) 
• Lewis Investments LLC Property 

(5DV9818) 
• Marmolejo Residence (5DV9819) 
• Montour and Miller Residence (5DV9823) 
• Helzberg Property (5DV9828) 

 
The effects of these ROW acquisitions are considered adverse because the entire parcel would be 
acquired.  
 
Other ROW acquisitions associated with this alternative include one contributing element of the 
National Western Complex Historic District (5DV10500), the Livestock Bridge and Flyover 
(5DV10447) and portions of the parking lot of the National Western Stadium Arena (5DV3815), for a 
total of 12.11 acres (6 percent) of the historic district. While the loss of the livestock bridge would 
diminish the characteristics of integrity that contribute to the NRHP-eligibility of the district, sufficient 
contributing properties would remain to convey the historic significance of the National Western 
Complex, which would remain eligible for the NRHP as a historic district. The visual or audible 
elements introduced by the undertaking do not diminish the integrity of the district’s significant historic 
attributes and would not alter the characteristics that qualify it for inclusion in the NRHP. Therefore, 
Alternatives 4 and 6 East would cause no adverse effect to the National Western Complex Historic 
District. 
 
There would be temporary construction easement acquisitions associated with Alternatives 4 and 6 East, 
including 0.07 acres (6 percent) of the Colonial Manor Motel (5DV7130), 0.11 acres (1 percent) of the 
Nestle Purina PetCare Company (5DV9245), 0.04 acres (25 percent) of the Sanchez Business 
(5DV9655), 0.04 acres (29 percent) of the Portales Residence (5DV9746), and 0.04 acres (20 percent) of 
the Sanchez Business (5DV9801). The construction easements would temporarily require the use of a 
portion of the parcels to allow construction access for the planned improvements to 46th Avenue and 
removal of the existing I-70 viaduct. This is not considered to be an adverse effect because there would 
be no permanent physical changes to the acquired area of the parcels and the historic structures will 
remain intact.  
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5.6.2.4 Effects Summary 
As shown in Exhibit 5.6-6, the No-Action Alternative and Alternatives 1 and 3 South would have the 
least number of adverse effects to historic resources. Alternatives 1 and 3 North would have the highest 
number of adversely affected resources, while the realignment alternatives (4 and 6) would adversely 
affect slightly more resources than Alternatives 1 and 3 South. For additional information on affects to 
properties by alternative, see Exhibit 5.6-7 or Appendix D. 
 

Exhibit 5.6-6 
Effects Summary 

Number of Resources Affected 
Alternative Adverse 

effect 
No adverse 

effect No effect Total 

No-Action North 8 106 27 141 
No-Action South 7 108 26 141 
Alternatives 1 and 3 North 34 94 13 141 
Alternatives 1 and 3 South 6 122 13 141 
Alternatives 4 and 6 West 11 37 93 141 
Alternatives 4 and 6 East 14 35 92 141 

 
 

Exhibit 5.6-7 
Resource Effects by Alternative 

Alternative 
No-Action Alternatives 1 and 3 Alternatives 4 and 6 Site Number Resource Name/Address 

North South North South West East 
National Register Listed and Eligible Individual Historic Properties 

5AM125 Riverside Cemetery 
5201 Brighton Boulevard - - - - NAE NAE 

5AM261.2 High Line Canal - - NAE NAE NAE NAE 

5AM1298.2 
Adams County Market Street 
Railroad/Chicago, Burlington & 
Quincy Railroad Segment 

NAE NAE NAE NAE NAE NAE 

5AM1875 Deno’s 6 & 85 Diner 
5595 Colorado Boulevard - - NAE NAE NAE NAE 

5AM1896 Harper Oil Company 
5480 Brighton Boulevard - - - - NAE NAE 

5AM2083.1 Union Pacific Beltline Railroad 
Segment - - - - - - 

5DV36 El Centro Su Teatro/Elyria School 
4725 High Street NAE NAE NAE NAE NAE NAE 

5DV1172 Plazola Residence 
4673 Josephine Street NAE NAE NAE NAE - - 

5DV1247 Kosik Residence 
4681-4683 Baldwin Court NAE NAE NAE NAE AE AE 

5DV4396 Rocha Residence 
4751 Williams Street NAE NAE NAE NAE NAE AE 

5DV4404 Diaz Residence 
4747 Williams Street NAE NAE NAE NAE NAE AE 

AE – Adverse effect, NAE – No adverse effect 
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Exhibit 5.6-7 
Resource Effects by Alternative 

Alternative 
No-Action Alternatives 1 and 3 Alternatives 4 and 6 Site Number Resource Name/Address 

North South North South West East 

5DV5677 Miranda Residence 
4632 Josephine Street NAE NAE AE NAE - - 

5DV6247.3 
Burlington and Colorado/ Chicago, 
Burlington and Quincy Railroad 
Segment 

- - - - - - 

5DV6248.4 Denver and Kansas Pacific/ Union 
Pacific Railroad Segment NAE NAE NAE NAE NAE NAE 

5DV7048.2 Kansas Pacific/Union Pacific 
Railroad Segment - - NAE NAE NAE NAE 

5DV7130 Colonial Manor Motel 
2615 East 46th Avenue AE AE AE NAE NAE NAE 

5DV9227 Tri-R Recycling Business 
3600 East 48th Avenue NAE NAE NAE NAE - - 

5DV9231 Univar 
4300 Holly Street - - NAE AE - - 

5DV9245 Nestle Purina PetCare Company 
2151 East 45th Avenue NAE AE NAE AE NAE NAE 

5DV9655 Sanchez Business 
2381 E. 46th Avenue AE AE AE NAE NAE NAE 

5DV9660 Torres Residence 
4656 Baldwin Court NAE NAE NAE NAE AE AE 

5DV9667 Brown and Alarid Property 
4637 Claude Court NAE NAE AE NAE - - 

5DV9668 Kelly Residence 
4639 Claude Court NAE NAE NAE NAE - - 

5DV9678 Rodriguez Residence 
4539 Clayton Street NAE AE AE AE - - 

5DV9679 Zale Property 
4541 Clayton Street NAE AE AE AE - - 

5DV9705 Braswell Residence 
4631 Columbine Street NAE NAE AE NAE - - 

5DV9706 Pavon Residence 
4633 Columbine Street NAE NAE AE NAE - - 

5DV9714 Olive Street LLC Property 
4503 Fillmore Street NAE NAE NAE AE - - 

5DV9735 Bernal Residence 
4618 High Street AE NAE AE NAE NAE NAE 

5DV9742 Lasalle Bank National Property 
4502 Josephine Street NAE NAE NAE NAE - - 

5DV9745 Kenworthy Residence 
4529 Josephine Street NAE NAE NAE AE - - 

5DV9746 Portales Residence 
4608 Josephine Street AE AE AE NAE NAE NAE 

5DV9748 Chavez Residence 
4628 Josephine Street NAE NAE AE NAE - - 

5DV9751 Waggoner Residence 
4647 Josephine Street NAE NAE NAE NAE - - 

5DV9753 James Property 
4651 Josephine Street NAE NAE NAE NAE - - 

AE – Adverse effect, NAE – No adverse effect 
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Exhibit 5.6-7 
Resource Effects by Alternative 

Alternative 
No-Action Alternatives 1 and 3 Alternatives 4 and 6 Site Number Resource Name/Address 

North South North South West East 

5DV9761 Barajas Residence 
4681 Josephine Street NAE NAE NAE NAE - - 

5DV9762 Araujo Residence 
4682 Josephine Street NAE NAE NAE NAE - - 

5DV9765 Lovato Residence 
4696 Josephine Street NAE NAE NAE NAE - - 

5DV9780 Garcia Residence 
4617-4625 Race Street AE NAE AE NAE - - 

5DV9787 Davis Residence 
4623-4625 Thompson Court NAE NAE AE NAE - - 

5DV9795 Mann Residence 
4645 Williams Street NAE NAE AE NAE NAE NAE 

5DV9801 Sanchez Business 
4600 York Street AE AE AE NAE NAE NAE 

5DV9805 E. G. Trading Post 
1630-1632 East 47th Avenue NAE NAE NAE NAE AE NAE 

5DV9808 
Elyria’s Western Guest House 
Apartment 
4700 Baldwin Court 

NAE NAE NAE NAE AE AE 

5DV9809 Haynes and Yuhasz Residence 
4712 Baldwin Court NAE NAE NAE NAE AE AE 

5DV9813 Lewis Investments LLC Property 
4727 Brighton Boulevard NAE NAE NAE NAE AE AE 

5DV9814 Sundheim Property 
4750 Brighton Boulevard NAE NAE NAE NAE NAE AE 

5DV9818 Lewis Investments LLC Property 
4709-4715 Brighton Boulevard NAE NAE NAE NAE AE AE 

5DV9819 Marmolejo Residence 
4741-4747 Brighton Boulevard NAE NAE NAE NAE AE AE 

5DV9821 Security Realty Company Property 
4645 Franklin Street - - - - - - 

5DV9823 Montour and Miller Residence 
4675 Williams Street NAE NAE NAE NAE NAE AE 

5DV9828 Helzberg Property 
4665-4669 Williams Street NAE NAE NAE NAE NAE AE 

5DV9966 Yoshimura Residence 
4450 Adams Street NAE NAE NAE NAE - - 

5DV9968 McGee Residence 
4460 Adams Street NAE NAE NAE NAE - - 

5DV9988 Goalie Construction Business 
4715 Colorado Boulevard NAE NAE NAE NAE - - 

5DV9989 
Doyle and Padick Partners 
Property 
4800 Colorado Boulevard 

- - NAE NAE - - 

5DV9994 Gonzales Residence 
4515 Columbine Street NAE NAE NAE NAE - - 

5DV9996 Tomas Residence 
4653 Columbine Street NAE NAE NAE NAE - - 

AE – Adverse effect, NAE – No adverse effect 
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Exhibit 5.6-7 
Resource Effects by Alternative 

Alternative 
No-Action Alternatives 1 and 3 Alternatives 4 and 6 Site Number Resource Name/Address 

North South North South West East 

5DV10003 Vasquez Residence 
4450 Cook Street NAE NAE NAE NAE - - 

5DV10013 Perez Residence 
4446 Fillmore Street NAE NAE NAE NAE - - 

5DV10014 Tenenbaum Residence 
4453 Fillmore Street NAE NAE NAE NAE - - 

5DV10034 Ponce Residence 
4668 High Street NAE NAE NAE NAE NAE NAE 

5DV10040 
Denver Investment Group Inc. 
Property 
4695 High Street 

NAE NAE NAE NAE NAE NAE 

5DV10042 Shaw Residence 
4767 High Street NAE NAE NAE NAE NAE NAE 

5DV10043 Zamora Residence 
4775 High Street NAE NAE NAE NAE NAE NAE 

5DV10047 Paramount Construction Inc. 
4701 Jackson Street NAE NAE NAE NAE - - 

5DV10051 Deltorre Residence 
4419 Josephine Street NAE NAE NAE NAE - - 

5DV10053 Bustillos Residence 
4437 Josephine Street NAE NAE NAE NAE - - 

5DV10054 Muniz Residence 
4443 Josephine Street NAE NAE NAE NAE - - 

5DV10058 Mccoll Property 
4707 Josephine Street NAE NAE NAE NAE - - 

5DV10065 Sweet Residence 
4461 Milwaukee Street NAE NAE NAE NAE - - 

5DV10085 Kirkman Property 
4662-4664 Williams Street NAE NAE NAE NAE NAE NAE 

5DV10124 Ibarra Residence 
4459 Thompson Court NAE NAE NAE NAE - - 

5DV10135 Loretta Residence 
4679 Vine Street NAE NAE NAE NAE - - 

Contributing Historic Houses within the Alfred R. Wessell Historic District 
5DV10126 Alfred R. Wessell Historic District  NAE NAE AE NAE - - 

5DV5149 Pacheco Residence 
4650 Clayton Street NAE NAE AE NAE - - 

5DV9682 McCoy Residence 
4600 Clayton Street AE NAE AE NAE - - 

5DV9683 Luchetta Residence 
4601 Clayton Street AE NAE AE NAE - - 

5DV9684 Ramirez Residence 
4610 Clayton Street NAE NAE AE NAE - - 

5DV9685 Dady Residence 
4611 Clayton Street NAE NAE AE NAE - - 

5DV9686 Martinez Residence 
4620 Clayton Street NAE NAE AE NAE - - 

AE – Adverse effect, NAE – No adverse effect 
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Exhibit 5.6-7 
Resource Effects by Alternative 

Alternative 
No-Action Alternatives 1 and 3 Alternatives 4 and 6 Site Number Resource Name/Address 

North South North South West East 

5DV9687 Carrera and Ortiz Residence 
4621 Clayton Street NAE NAE AE NAE - - 

5DV9688 Contreras Residence 
4630 Clayton Street NAE NAE AE NAE - - 

5DV9689 Chaires Residence 
4631 Clayton Street NAE NAE AE NAE - - 

5DV9690 Gorniak Residence 
4640 Clayton Street NAE NAE AE NAE - - 

5DV9691 Romero Residence 
4641 Clayton Street NAE NAE AE NAE - - 

5DV9692 Erives Residence 
4651 Clayton Street NAE NAE AE NAE - - 

5DV9693 Portales Residence 
4661 Clayton Street NAE NAE NAE NAE - - 

5DV9694 Quintana Residence 
4664 Clayton Street NAE NAE NAE NAE - - 

5DV9726 Warren Residence 
4610 Fillmore Street NAE NAE AE NAE - - 

5DV9727 Griffie Residence 
4615 Fillmore Street NAE NAE AE NAE - - 

5DV9728 Santa Cruz Property 
4620 Fillmore Street NAE NAE AE NAE - - 

5DV9730 Villarreal Property 
4630 Fillmore Street NAE NAE AE NAE - - 

5DV9731 Martinez Property 
4635 Fillmore Street NAE NAE AE NAE - - 

5DV9732 Cuevas Residence 
4640 Fillmore Street NAE NAE NAE NAE - - 

5DV9733 Pacheco Residence 
4645 Fillmore Street NAE NAE AE NAE - - 

5DV9734 Sandoval Residence 
4655 Fillmore Street NAE NAE NAE NAE - - 

5DV9980 Villa Residence 
4670 Clayton Street NAE NAE NAE NAE - - 

5DV9981 Rodriguez Residence 
4671 Clayton Street NAE NAE NAE NAE - - 

5DV9982 Aravelo Residence 
4680 Clayton Street NAE NAE NAE NAE - - 

5DV9983 Glasgow and Miller Residence 
4681 Clayton Street NAE NAE NAE NAE - - 

5DV9984 Horta and Martinez Residence 
4685 Clayton Street NAE NAE NAE NAE - - 

5DV9985 Avila Residence 
4690 Clayton Street NAE NAE NAE NAE - - 

5DV9987 Kesson Residence 
4694 Clayton Street NAE NAE NAE NAE - - 

5DV10016 Singer Property 
4650 Fillmore Street NAE NAE NAE NAE - - 

AE – Adverse effect, NAE – No adverse effect 
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Exhibit 5.6-7 
Resource Effects by Alternative 

Alternative 
No-Action Alternatives 1 and 3 Alternatives 4 and 6 Site Number Resource Name/Address 

North South North South West East 

5DV10018 Mares Residence 
4665 Fillmore Street NAE NAE NAE NAE - - 

5DV10019 Elliot Residence 
4670 Fillmore Street NAE NAE NAE NAE - - 

5DV10020 Ortega Residence 
4675 Fillmore Street NAE NAE NAE NAE - - 

5DV10022 Andazola Residence 
4695 Fillmore Street NAE NAE NAE NAE - - 

5DV10023 Almendariz Residence 
4701 Fillmore Street NAE NAE NAE NAE - - 

5DV10097 Miller Property 
4700 Saint Paul Court NAE NAE NAE NAE - - 

5DV10098 
Siemental de Garcia and Cisneros 
Residence 
4701 Saint Paul Court 

NAE NAE NAE NAE - - 

5DV10099 Franco Residence 
4705 Saint Paul Court NAE NAE NAE NAE - - 

5DV10100 
Fremont Investment and Loan 
Property 
4710 Saint Paul Court 

NAE NAE NAE NAE - - 

5DV10101 Ruiz-A Residence 
4715 Saint Paul Court NAE NAE NAE NAE - - 

5DV10102 HUD Property 
4720 Saint Paul Court NAE NAE NAE NAE - - 

5DV10104 Romero Residence 
4730 Saint Paul Court NAE NAE NAE NAE - - 

5DV10105 Caldron Residence 
4735 Saint Paul Court NAE NAE NAE NAE - - 

5DV10106 Molina Residence 
4740 Saint Paul Court NAE NAE NAE NAE - - 

5DV10108 Velasquez Residence 
4750 Saint Paul Court NAE NAE NAE NAE - - 

5DV10110 Montelongo Residence 
4760 Saint Paul Court NAE NAE NAE NAE - - 

5DV10112 Montoya Residence 
4770 Saint Paul Court NAE NAE NAE NAE - - 

5DV10115 Marquez Residence 
4785 Saint Paul Court NAE NAE NAE NAE - - 

5DV10116 Montoya Residence 
4790 Saint Paul Court NAE NAE NAE NAE - - 

Contributing Resources within the National Western Complex Historic District 

5DV10050 National Western Complex Historic 
District  - - NAE NAE AE NAE 

5DV9282 Denver Coliseum 
1300 East 46th Avenue - - NAE NAE NAE NAE 

AE – Adverse effect, NAE – No adverse effect 
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Exhibit 5.6-7 
Resource Effects by Alternative 

Alternative 
No-Action Alternatives 1 and 3 Alternatives 4 and 6 Site Number Resource Name/Address 

North South North South West East 

5DV3815 National Western Stadium Arena – 
Field eligible - - NAE NAE AE NAE 

5DV10059 
National Western Stock Show 
Coffee Shop 
4699 Marion Street 

- - NAE NAE NAE NAE 

5DV10060 Denver Union Stock Yard Building 
4701 Marion Street - - NAE NAE NAE NAE 

5DV10078 
Le Mouton Noir LLC Business Park 
(Historic Sheep Pens) 
4877 National Western Drive 

- - NAE NAE NAE NAE 

5DV10081 
Artist Studio 
4701 National Western Drive 
(Packing House Road) 

- - NAE NAE NAE NAE 

5DV10082 
McConnell Welders 
4747 National Western Drive 
(Packing House Road) 

- - NAE NAE NAE NAE 

5DV10083 
Western Stock Show Association 
5001 National Western Drive 
(Packing House Road) 

- - NAE NAE NAE NAE 

5DV10084 
King Energy, Inc. 
5012 National Western Drive 
(Packing House Rd) 

- - NAE NAE NAE NAE 

5DV10447 Livestock Bridge and Flyover – 
Field eligible - - NAE NAE AE AE 

Contributing Resources within the Safeway Distribution Center Historic District 

5DV9232 Safeway Distribution Center 
Historic District - - NAE NAE NAE NAE 

5DV10394 
Safeway Distribution Center 
Central Warehouse 
4200-4600 East 46th Avenue 

- - NAE NAE NAE NAE 

5DV10396 
Safeway Distribution Center 
Security Building 
4200-4600 East 46th Avenue 

- - NAE NAE NAE NAE 

5DV10397 
Safeway Distribution Center Truck 
Washing Facility 
4200-4600 East 46th Avenue 

- - NAE NAE NAE NAE 

5DV10398 
Safeway Distribution Center 
Service Facility 
4200-4600 East 46th Avenue 

- - NAE NAE NAE NAE 

5DV10399 
Safeway Distribution Center 
Salvage Facility 
4200-4600 East 46th Avenue 

- - NAE NAE NAE NAE 

5DV10400 
Safeway Distribution Center West 
Railroad Spur 
4200-4600 East 46th Avenue 

- - NAE NAE NAE NAE 

AE – Adverse effect, NAE – No adverse effect 
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5.6.3 Mitigation 
Section 106 of the National Historic Preservation Act of 1966, as amended, requires that federal 
agencies take into account the effects that a proposed action may have on cultural resources. The most 
effective mitigation measure is avoidance; however, avoidance is not always possible. Alternatives or 
modifications have been evaluated for the undertaking that minimize or mitigate adverse effects to 
historic properties. Groups that participate in this process include the Advisory Council on Historic 
Preservation, SHPO, consulting parties with an interest in historic properties, and the public. Mitigation 
is designed to take into account the magnitude of the undertaking and the nature of its effects on historic 
properties. A Memorandum of Agreement will be executed between the participating groups to mitigate 
adverse effects to historic properties and additional mitigation will be refined through consultation with 
these groups. Exhibit 5.6-8 lists mitigation measures for the anticipated impacts to historic properties. 
 

Exhibit 5.6-8 
Mitigation Measures 

Impact Impact Type Mitigation Measures 

Removal or impact to structure Permanent 

• Avoidance and minimization will be addressed first. 
• Memorandum of Agreement with all parties will be 

established. 
• HABS Level 2 documentation will be provided. 
• Relocation of structure if possible will take place on a 

case-by-case consultation. 

Impact to a portion of a parcel Permanent 

• Avoidance and minimization will be addressed first. 
• HABS Level 2 documentation will be provided. 
• Memorandum of Agreement with all parties will be 

established. 

Impact to archaeological resource 
or linear feature Permanent 

• Avoidance and minimization will be addressed first. 
• Data recovery and excavation will be provided. 
• HABS Level 2 documentation for linear features will 

be provided. 
• Construction monitoring will be provided as 

necessary in areas with archaeological resources. 

Direct effects to some or all sites: 
dust and debris 

Temporary/ 
Construction 

• Precautionary measures, such as temporary shields 
to reduce impact of dust, will be implemented. 

• Contractor training to prevent flying debris effects will 
take place. 

Indirect effects to some or all sites: 
visual, auditory, and decreased 
access 

Temporary/ 
Construction 

• Plan construction staging will be provided to avoid 
these effects wherever possible. 

• Signage and well marked alternate routes for access 
will be provided. 

Indirect impact to remaining sites: 
visual and noise 

Indirect/ 
Permanent 

• Case-by-case consultation will be made. 
• Sound walls or visual barriers will be constructed. 

HABS – Historic American Buildings Survey 
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5.7 PALEONTOLOGICAL RESOURCES 
Paleontological resources, or fossils, are the remains, imprints, or traces of once-living organisms 
preserved in rocks and sediments. These fossils include mineralized, partially mineralized, or 
unmineralized bones and teeth, soft tissues, shells, wood, leaf impressions, footprints, burrows, and 
microscopic remains. The fossil record is the only evidence that life on earth has existed for more than 
3.6 billion years. Fossils are considered non-renewable resources because the organisms they represent 
no longer exist.  
 
Several laws, regulations, and guidelines have been established to identify the need and method for the 
consideration of paleontological resources in the planning process for federal projects. Applicable 
federal laws and regulations include: 

• American Antiquities Act of 1906 
• National Environmental Policy Act (NEPA) of 1969, as amended 
• National Historic Preservation Act of 1966, as amended  
• Federal Land Policy and Management Act of 1976, as amended  

 
Professional standards for the assessment and mitigation of adverse effects to paleontological resources 
have been established by the Society of Vertebrate Paleontology (1995). The paleontological study for 
this project was conducted in accordance with the laws, ordinances, regulations, and the professional 
standards and guidelines established by the Society of Vertebrate Paleontology, which are applicable to 
paleontological resources within the project area. 
 

Summary 
All of the proposed alternatives are assumed to involve minimal deep subsurface disturbance, with 
most construction activity occurring at or just below the existing grade (with the possible exception of 
bridge pilings). Therefore, effects to paleontological resources are only possible where potentially 
fossiliferous bedrock or surficial deposits of Pleistocene age occur at or near the surface of the 
Denver/Arapahoe Formation. 

 
5.7.1 Affected Environment 
The Front Range foothills and adjacent plains regions of Colorado are well known for their geologic 
history and paleontologic importance. Many significant fossil specimens have been recovered along the 
Front Range foothills and adjacent plains of Colorado. Many of those important fossils were collected 
from excavations associated with building and highway construction in and around the greater Denver 
area. The geology and paleontology of the region is scientifically important because it records the 
erosion of the ancestral Rocky Mountains, the development of a vast interior seaway that covered much 
of central North America, the extinction of the dinosaurs at the end of the Cretaceous Period, the 
development of tropical rainforest ecosystems and evolution of mammals during the Paleocene Period, 
and the environments and animals that lived in the region during the Pleistocene Ice Ages. 
 
There are eight geologic units or layers underlying the project area that are known to contain fossils of 
varying taxonomic affinity, significance, and density across their distribution. The paleontological 
sensitivities of these units or layers were evaluated using resource assessment criteria with rankings of 
high, moderate, low, or no sensitivity. The Denver/Arapahoe Formation, has high paleontological 
sensitivity; the Broadway Alluvium, loess, eolian sand, Piney Creek Alluvium, and Dawson/Arapahoe 
Formations have low paleontological sensitivity; and the Post-Piney Creek Alluvium and artificial fill 
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layer have no paleontological sensitivity. No geologic unit underlying the project area has moderate 
paleontological sensitivity. 
 
The depth of the Denver/Arapahoe Formation within the project area is unknown, but based on geologic 
maps it is likely not less than 10 feet below the surface (Lindvall 1979, 1980, 1983) in some areas. The 
geologic units or layers with low sensitivity are all surficial deposits known to produce scattered and 
often poorly preserved fossil remains in the Denver area, although many of these remains are 
identifiable vertebrate fossils that are scientifically significant under Society of Vertebrate Paleontology 
guidelines. Five of the eight geologic units or layers in the project area have the potential to contain 
fossils. Additional detail is shown on Figure 5.17-1 in Section 5.17, Geology and Soils. 
 
A database search of the University of Colorado Museum and the Denver Museum of Nature and 
Science records revealed no previously recorded fossil localities within the project area. However, 25 
previously documented localities (at least 13 within the Denver Formation) occur within approximately 
six miles of the project area and five previously recorded fossil localities (geological formations 
unknown) occur within one mile of the project area. The University of Colorado Museum has 
approximately 60 fossil vertebrate localities from the Denver Formation throughout the Denver Basin, 
but most are located in the Denver metropolitan area. Although the database search listed no recorded 
fossil localities within the project area, Charles B. Hunt (1954) shows fossil localities from Late 
Pleistocene Alluvium within the area of potential effect (APE). Surficial Pleistocene deposits, such as 
these, are considered to have low sensitivity. 
 
No fossils were observed during the field survey. The APE for paleontological resources is the same as 
the APE for historic resources, shown previously in Exhibit 5.6-1, and occurs almost entirely within 
terrain that is topographically flat with previously disturbed surface sediments. These sediments are 
either vegetated or covered with urban development including buildings, roadways, and railroads. The 
substrate directly underlying the APE consists mostly of low sensitivity Pleistocene and Holocene-aged 
surficial sediments of varying thicknesses composed of alluvium, loess, and sand. These sediments 
overlie the highly sensitive bedrock of the Denver/Arapahoe Formation, which occurs at varying depths. 
 
5.7.2 Environmental Consequences 
Direct and indirect effects to significant paleontological resources could result from the loss of any 
identifiable fossil that embodies the distinctive characteristics of a type of organism, environment, 
period of time, or geographic region if the proposed action is implemented. Any loss for paleontological 
resources as described would be a significant adverse environmental effect. Direct effects primarily 
concern the potential destruction of paleontological resources and the loss of information associated 
with these resources.  
 
The precise locations and densities of fossils within subsurface geologic unit outcrops cannot be 
accurately predicted because of the many factors, some random, that are involved in burial and 
preservation of organic remains. The potential for direct adverse effects on scientifically significant sub-
surface fossils in geologic units known to contain them is controlled by two factors: 1) the depth and 
lateral extent of disturbance of fossiliferous bedrock and/or surficial sediments; and 2) the depth and 
lateral extent of occurrence of fossiliferous bedrock and/or surficial sediments beneath the surface. 
Where the depth of disturbance exceeds the depth of occurrence, effects may occur due to breakage and 
crushing of fossils during ground disturbance associated with construction.  
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All of the proposed alternatives are assumed to involve minimal deep subsurface disturbance, with most 
construction activity occurring at or just below the existing grade (with the possible exception of bridge 
pilings). Therefore, effects to paleontological resources are only possible where fossiliferous bedrock or 
surficial deposits of Pleistocene age occur at or near the surface of the Denver/Arapahoe Formation. 
Construction activities have the potential to disturb or destroy paleontological resources resulting in a 
loss of information. However, construction activities also result in the exposure of fossils that may never 
have been unearthed by natural means. Once mitigation measures are implemented, these newly exposed 
fossils become available for salvage, data recovery, scientific analysis, and preservation into perpetuity 
at a public museum. Effects can typically be mitigated to below a level of significance through the 
proper implementation of a paleontological monitoring and mitigation program.  
 
5.7.3 Mitigation 
Prior to initiation of all earth-moving construction activities in rock units of high paleontological 
sensitivity, a preconstruction paleontological survey would be required. This would be followed by 
continuous paleontological monitoring or spot-checking of excavations during all phases of 
construction, based on the depth of the excavations and the recommendations of the project or staff 
paleontologist. This monitoring protocol applies to construction activities that occur in the 
Denver/Arapahoe Formation.  
 
Within the project area, Pleistocene and Lower Holocene surficial deposits including alluvium, eolian 
sand, and loess have low paleontological sensitivity. Monitoring will not be required, but spot-checking 
may be conducted in certain areas at the discretion of the project or staff paleontologist. This will also 
help to ensure that older underlying fossiliferous sediments are not being affected. Areas of no 
paleontological sensitivity within the APE do not require mitigation.  
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5.8 VISUAL AND AESTHETIC QUALITIES 
Visual resources include those features that define the visual character of an area. These can be 
significant natural features, vistas, or viewsheds, but can also include urban or community visual 
characteristics, including architecture, skylines, or other characteristics that create a visual definition for 
an area. Visual resources and aesthetics are important because of their uniqueness and the strong 
emotion they inspire in human viewers.  
 
Visual inventory and assessment was conducted in order to determine effects on aesthetic resources by 
project alternatives. A visual inventory of existing conditions was developed through field survey and 
verification, as well as remotely sensed data of landscape classifications and visual characteristics. 
 

Summary 
Realignment alternatives (4 and 6) would offer the greatest visual change by completely removing the 
existing viaduct and creating a more cohesive neighborhood aesthetic for the Elyria and Swansea 
community. Conversely, the realignment would introduce a major transportation corridor to a new 
location, affecting change in a predominantly commercial and industrial area. Alternatives occupying 
the existing alignment (1 and 3) would encroach further into local neighborhoods, displacing buildings 
and increasing the highway’s visual presence and further blocking foreground views. 

 
5.8.1 Affected Environment 
The visual inventory was used as the baseline for comparing effects expected from the alternatives under 
consideration. Different visual elements were considered, including the visual character of the overall 
project area along with the areas surrounding both I-70 and I-270. 
 
Project Area Visual Character 
Overall, the landscape within the project area is categorized by grasslands, commercial, industrial, and 
residential uses. Distribution of these landscape categories is generally linear as dense urban uses 
dominate the west and become more rural and open towards the east. Exhibit 5.8-1 shows that 
commercial, industrial, and transportation uses dominate the landscape character of the project area. 
Landscape character immediately adjacent to the existing I-70 alignment and realignment is also 
summarized in Exhibit 5.8-2 for 1,000 feet of either side of proposed alignments. It should be noted, 
however, that the majority of grassland landscape is located in the Stapleton and Gateway development 
areas as seen in Exhibit 5.8-1. Therefore, grassland landscape totals would be lower than indicated upon 
full build-out of these developments. 
 
Closer to the specific alternatives being considered in the project area, the visual character is more urban 
in nature with more industrial, commercial, residential, and rural/undeveloped landscapes. Some 
examples of the landscape and visual character in the project area are described in further detail 
following Exhibit 5.8-2. 
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Exhibit 5.8-1 
Landscape Categorization 

 
 

Exhibit 5.8-2 
Landscape Categorization by Area 

Project Area 
Existing I-70 
Alignment 

(1,000 foot buffer) 

Realignment 
(1,000 foot buffer) 

Category 
Area 

(acres) 
Percent of 
Total Area 

Area 
(acres) 

Percent of 
Total Area 

Area 
(acres) 

Percent of 
Total Area 

Grasslands/herbaceaous/upland 
Grasses 16,197 34.8% 12,878 47.3% 13,272 45.9% 

Commercial, industrial, or 
transportation 13,350 28.7% 8,715 32.0% 11,250 38.9% 

Low intensity residential 9,326 20.0% 4,598 16.9% 3,074 10.6% 
High intensity residential 2,946 6.3% 407 1.5% 469 1.6% 
Bare rock, sand, or clay 685 1.5% 267 1.0% 270 0.9% 
Urban and/or recreation grasses 1,222 2.6% 90 0.3% 197 0.7% 
Open water 443 1.0% 73 0.3% 152 0.5% 
Fallow fields 1,269 2.7% 73 0.3% 74 0.3% 
Small grains 492 1.1% 66 0.2% 78 0.3% 
Pasture and/or grasses and/or 
legumes 370 0.8% 52 0.2% 52 0.2% 

Row crops 105 0.2% 3 0.0% 9 0.0% 
Shrubland 111 0.2% 1 0.0% 1 0.0% 

Source: U.S. Geological Survey Landcover data, 2002 
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Industrial: The predominant land use along I-70 and I-270 is industrial and commercial. Buildings of 
this type are typically set back from the highway approximately 50 to 150 feet. Industrial complexes are 
typically one to four stories tall. Major industrial facilities in the project area include Nestlé Purina 
Petcare Company, Manna Pro, Safeway, Pella Windows, Eagle Claw, General Mail Facility Heliport, 
Shamrock Foods, Suncor Oil Refinery, and United Food Service. There is sparse landscaping associated 
with these industrial facilities. Typical elements of industrial visual character include signs, utilities, 
lighting, and large surface parking lots. An example of industrial visual characteristics shown in Exhibit 
5.8-3 
 

Exhibit 5.8-3 
Visual Character - Industrial 

 
I-70 and Tower Road 
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Commercial: Commercial development is located throughout the project area and is typically 
characterized by one- and two-story buildings surrounded by large surface parking areas. Visually 
dominant commercial sites include the National Western Complex, Denver Coliseum, Travel America, 
Stapleton Business Park, Colorado Public Auction, and Northfield Stapleton. Elements commonly 
associated with commercial landscape include signs, landscaping, walls, lighting, and parking lots. An 
example of commercial visual characteristics is shown in Exhibit 5.8-4. 
 

Exhibit 5.8-4 
Visual Character - Commercial 

 
I-70 and Airport Boulevard (oriented south) 

 
 

 
Trenton Street and E 49th Avenue (oriented south) 
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Residential:  Visual characteristics of residential areas adjacent to I-70 and I-270 typically include 
small houses, lawns, mature trees, sidewalks, and on-street parked cars as seen in the Commerce City, 
Montbello, Globeville, and Elyria and Swansea neighborhoods. The existing I-70 alignment is elevated 
through the Globeville and Elyria and Swansea neighborhoods and is visible from greater distances. 
Elyria and Swansea and Commerce City are established urban residential neighborhoods located next to 
the realignment alternatives. An example of residential visual character is shown in Exhibit 5.8-5. 
 

Exhibit 5.8-5 
Visual Character - Residential 

 
Durham Court and 43rd Avenue (oriented south, towards I-70) 

 

 
Clayton Street and Beekman Place (oriented south, towards I-70) 
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Rural/Undeveloped:  Rural and undeveloped land is visually characterized by swaths of open space, 
grasses, brush, and trees. Undeveloped land with aesthetically high value can be found where Sand 
Creek bisects I-70 near Quebec Street. In the eastern portion of the project area, north of I-70, land is 
currently undeveloped and open. Much of this area, however, is to be urbanized as part of the Gateway 
development. An example of rural or undeveloped visual character is shown in Exhibit 5.8-6. 

 
Exhibit 5.8-6 

Visual Character - Rural/Undeveloped 

 
Sand Creek Drive and E 49th Drive (oriented north) 

 
 
Highway Visual Character 
The visual character of I-70 is typical of metropolitan area interstates and is dominated by concrete 
traffic lanes, overpasses, barriers, and the movement of vehicles. The highway has a large footprint and 
is a dominant landscape feature. I-70 is categorized in two sections where one is elevated and the second 
is predominantly at-grade. The elevated portion begins at the intersection of I-70 with I-25, and extends 
eastward to just west of the I-70 and Colorado Boulevard interchange. The at-grade portion of the 
highway extends from the eastern edge of the project area to just west of Colorado Boulevard. The 
visual presence of the roadway is decidedly greater where it is elevated as it is visible from farther away 
including nearby neighborhoods and industrial areas. Exhibit 5.8-7 shows the typical visual 
characteristics of the at-grade and elevated portions of I-70. 
 
The visual character of I-270 is less dominant than that of I-70, but is nevertheless a major transportation 
corridor in the project area. I-270 is an at-grade, four-lane, divided highway paralleled by a vegetated 
buffer of 100 feet or more. Exhibit 5.8-8 shows the general visual character of I-270. 
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Exhibit 5.8-7 
Visual Character - I-70 

I-70 at Colorado Boulevard looking east I-70 at Colorado Boulevard looking west 

I-70 and 46th Avenue looking west I-70 and Steele Street entrance ramp looking 
northeast 

 
 

Exhibit 5.8-8 
Visual Character - I-270 

 
I-270 near East 53rd Way looking southeast 

 
I-270 near East 53rd Way looking west 
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5.8.2 Environmental Consequences 
Effects are determined by evaluating the proposed alternatives and their disruption of existing visual and 
aesthetic character and context. Visual resources such as computer simulation, local planning and zoning 
documents, photos, aerial imagery, site visits, and draft engineering drawings assisted in the 
determination of visual effects. Effects to visual character are evaluated by the project elements 
associated with the different alternatives. Exhibit 5.8-9 describes some of the typical improvements 
associated with the proposed alternatives and their visual effects.  
 
Visual effects caused by the alternatives are focused on overall changes to visual character along the 
corridor, and are described in the following sections. 
 

Exhibit 5.8-9 
Visual Effects 

Description of Improvements Visual Effects 

Widening: Widening the highway to 
accommodate additional lanes and bridges. Highway widening increases visible mass. 

Realignment of the highway: Relocating the 
highway requires additional lanes, new 
bridges and the relocation of existing land 
uses. 

I-70 realignment would allow removal of the existing 
viaduct between Brighton Boulevard and Colorado 
Boulevard and eliminate a dominant skyline 
obstruction. Visual presence of highway would be 
increased in realigned areas.  

Walls: Noise barriers between 12 and 20 feet 
tall may be installed along proposed 
alternatives. Fill and retaining walls are also 
associated with bridge structures. 

Noise barriers block views from surrounding land uses 
and increase the highway’s visible mass. Noise walls 
present opportunities for context sensitive mitigation 
and artistic treatments. 

Interchange and structures: Bridges 
average 25 to 40 feet in height. Proposed 
improvements at I-70 and I-270 increase the 
existing vertical profile by 12 feet.  

Bridges and interchanges have the potential to block 
views from surrounding land uses. Bridges and 
interchanges offer opportunities for context sensitive 
mitigation and architecturally pleasing treatments. 

Lighting: Realignment alternatives require 
lighting where there is currently none. The 
lighting would be compatible to local lighting 
ordinances. 

Providing lighting where there is currently none will 
increase the ambient light to the surrounding areas. 

 
 
5.8.2.1 No-Action Alternative 
The No-Action Alternative would not dramatically change the overall visual character of the corridor or 
project area. The footprint of I-70 would be wider and some buildings would be acquired. The 
acquisition of taller buildings along the highway that currently block views of the highway would give 
way to an unobstructed view of the highway. These changes would not drastically alter the existing 
visual setting. 
 
5.8.2.2 Alternative 1 
From I-25 and Brighton Boulevard, there would be no visual effects from Alternative 1 since the 
improvements only include restriping the highway. From Brighton Boulevard to Colorado Boulevard, 
improvements would be on a structure and would require several residential and business property 
acquisitions. The elevated structure, although located along the same alignment as the current viaduct, 
would be much wider (an average of 200 feet as opposed to 90 to 173 feet as is today) resulting in an 
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increase in the visible mass of the highway. 12- to 20- foot noise barriers are proposed from roughly 
Brighton Boulevard to Vasquez Boulevard north of  I-70 and from York Street to Madison Street south 
of I-70. Noise barriers would further contribute to the highway’s visual mass. From Colorado Boulevard 
to Tower Road, the highway will be widened, increasing its visible mass, but would not result in much 
change from what currently exists. 
 
Views of the highway are of particular concern in local neighborhoods where widening, additional noise 
barriers, and alignment shifts north or south could affect local residences. Changes in neighborhood 
appearance is therefore considered through computer simulations that represent changes in alignment, 
visual mass, property acquisition, and generally present a reasonable depiction of conditions under each 
alternative.  
 
From the vantage point of Swansea Elementary School at Elizabeth Street near 47th Avenue, the 
simulations in Exhibit 5.8-10 through Exhibit 5.8-12 show the proposed visual landscape for 
Alternatives 1 and 3. Visual change detected between the existing condition and build alternatives 
include a general increase in highway mass where Elizabeth Street once passed beneath the highway and 
the elimination of the school in Alternatives 1 and 3 North. Noise barriers (the simulations assume a 
wall height of 15 feet) further increase the visual mass of the highway and increase the vertical presence 
from the present condition. In all scenarios including the existing condition, views are obstructed by      
I-70. The overall visual aesthetic and context, however, is unchanged between the existing condition and 
build alternatives, as each is indicative of urban landscapes bisected by a major transportation corridor. 
 
When comparing the north and south options for Alternative 1, Alternative 1 North is more visually 
apparent from the Elizabeth Street vantage point due to its close proximity. The northern option also 
eliminates the elementary school causing a significant visual change from that of the existing condition. 
 
5.8.2.3 Alternative 3 
Visual effects resulting from Alternative 3 would be comparable to those of Alternative 1 and are 
primarily influenced by whether the alternative shifts to the north or south. Alternative 1 discussions 
regarding visual impacts due to design options are applicable for Alternative 3; however, Alternative 3 
would require additional structures at I-270 and I-225 to provide access to tolled express lanes. The 
additional structures would have visual effects by increasing the visual presence of the highway.  
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Exhibit 5.8-10 
Elizabeth Street Looking South - Existing Condition 

 
 
 

Exhibit 5.8-11 
Elizabeth Street Looking South - Alternatives 1 and 3 North Simulation 
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Exhibit 5.8-12 
Elizabeth Street Looking South - Alternatives 1 and 3 South Simulation 

 
 
 
5.8.2.4 Alternative 4 
Between I-25 and Brighton Boulevard, there would be no visual effects from Alternative 4 since the 
improvements only include restriping the highway. Along the realigned portion from east of Brighton 
Boulevard to existing I-270 near Quebec Street, improvements would be on structure or earthen fill and 
would require several residential and business property acquisitions. This realigned portion of I-70 
introduces a major highway to an area previously occupied by less intensive transportation uses. The 
new, elevated highway segment would impede local neighborhood views and the proposed 12- to 20-
foot noise barriers would increase the visual mass of the highway. Along existing I-270 and I-70 from 
Quebec Street to Tower Road, the highway would be widened, increasing its visible mass but not 
resulting in much change from what currently exists. New interchanges are also proposed along the 
realigned highway at Brighton Boulevard and Vasquez Boulevard/Colorado Boulevard, which would 
result in an even greater visual presence of the highway. Nevertheless, the highway is currently the 
skyline’s dominant visual feature, and additional interchanges are not expected to change this character. 
 
Visual change would be experienced along 46th Avenue between Brighton Boulevard and Colorado 
Boulevard due to the removal of the existing I-70 viaduct. This change would eliminate the highway as a 
skyline obstruction. In this area, neighborhood visual character may become more unified as the 
reconstructed 46th Avenue would not impose the same intensive transportation presence, as did the 
former I-70.  
 
Simulations were created to help illustrate the visual effects of Alternatives 4 and 6. These include 
perspectives of the new alignment near the Elyria and Swansea neighborhood, the area near 46th 
Avenue where the existing viaduct would be removed, and an area along existing I-270 in Commerce 
City where the highway would be widened and noise barriers are proposed. 
 
Alternatives 4 and 6 East are depicted in Exhibit 5.8-13 and Exhibit 5.8-14 from the perspective of the 
Williams Street and 47th Avenue intersection looking west. Visual change would be significant in this 
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area as the viaduct would displace houses, obscure the skyline, eliminate power lines, and generally 
create a dominant visual presence. These alternatives would introduce a substantial visual mass through 
the elevated viaduct and noise barriers in an area currently characterized by smaller scale one to two 
story residential and commercial buildings. Views of the Rocky Mountains at the termini of 47th 
Avenue would be preserved from the simulation’s vantage point, but could become obscured from 
locations further east. The overall visual character of this area would change with the addition of 
Alternatives 4 and 6 East from mixed commercial and residential to that of a major transportation 
corridor. 
 

Exhibit 5.8-13 
47th Avenue looking west from Williams Street - Existing Conditions 
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Exhibit 5.8-14 
47th Avenue looking west from Williams Street - Alternatives 4 and 6 East Simulation 

 
 
 
Visual effects vary for Alternatives 4 and 6 West. These alternatives are simulated in Exhibit 5.8-15 and 
Exhibit 5.8-16, at 47th Avenue near Baldwin Avenue, with a westward orientation. Visual change would 
be significant as the National Western Complex north of 47th Avenue and buildings south of 47th 
Avenue would be removed. An elevated viaduct and 12- to 20-foot noise barriers would take the place 
of these buildings and would constitute a substantial visual presence. The views of the Rocky Mountains 
at the termini of 47th Avenue would be completely obstructed by the addition of the highway and 
interchange. In the Swansea neighborhood, near the 47th Avenue viewpoint, the overall visual aesthetic 
would change from modest density commercial and industrial to that of a transportation corridor with 
the addition of Alternatives 4 and 6 West. 
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Exhibit 5.8-15 
Baldwin Avenue Looking West - Existing Condition 

 
 
 

Exhibit 5.8-16 
Baldwin Avenue Looking West - Alternatives 4 and 6 West Simulation 
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Alternatives 4 and 6 would also create visual change along the existing I-270 corridor. Residential 
neighborhoods near this corridor are of particular concern for adverse visual effects, as portrayed in 
simulations situated on Magnolia Street, just north of I-270 shown in Exhibit 5.8-17 through Exhibit 
5.8-19. Visual effects of Alternatives 4 and 6 would be detected from this vantage point and would 
increase the visual presence of the transportation corridor with the addition of the slightly elevated 
roadway and 12- to 20-foot high noise barriers (depicted with 15-foot high noise walls). Overall change 
in visual character due to Alternatives 4 and 6 would include intensifying the transportation character of 
the area. 
 

Exhibit 5.8-17 
Magnolia Street north of I-270 - Existing Condition 

 
 
 

Exhibit 5.8-18 
Magnolia Street north of I-270 - Alternative 4 Simulation 
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Exhibit 5.8-19 
Magnolia Street north of I-270 - Alternative 6 Simulation 

 
 
 
5.8.2.5 Alternative 6 
Visual effects resulting from Alternative 6 would be comparable to those of Alternative 4; however, 
Alternative 6 would require additional structures at I-270 and I-225 to provide access to the tolled 
express lanes. These additional structures would have visual impacts in that they would increase the 
visual presence of the highway. Alternative 6 would also have a greater visual impact to communities 
north of the I-270 corridor due to its larger width. Alternative 6 would intensify transportation character 
to a greater degree as it increases the transportation footprint farther into the neighborhood and increase 
the need for right of way as shown by the loss of the building in Exhibit 5.8-19. 
 
5.8.2.6 Effects Summary 
East of I-270, visual effects are comparable for all alternatives. These effects are experienced primarily 
through highway and interchange improvements and the addition of a Central Park Boulevard 
interchange. Changes in visual character will occur due to highway widening; however, this segment is 
already highly characterized by transportation uses, so changes are within the context of the existing 
landscape character. 
 
Visual effects vary west of I-270, where alignment options differ. Realignment alternatives (4 and 6) 
would offer the greatest visual change by completely removing the existing viaduct in the Elyria and 
Swansea and Globeville neighborhoods – reclaiming this area to a more cohesive neighborhood 
aesthetic. Conversely, the realignment would introduce a major transportation corridor to new location, 
effecting a change in this predominantly commercial and industrial area. The new highway segment will 
displace existing buildings and block surrounding foreground views.  
 
Alternatives along the existing alignment (1 and 3) would encroach farther into local neighborhoods and 
increase the highways visual presence and further block foreground views. Existing alignment 
alternatives would not harm the neighborhood aesthetic of Elyria and Swansea and Globeville 
communities currently bisected by I-70. 
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5.8.3 Mitigation 
Measures to mitigate and enhance the visual effects of the proposed highway improvements will be 
developed through a collaborative process during final design to reflect the needs of individual 
neighborhoods and the local aesthetic context. Community input will be sought, especially in 
neighborhoods identified as affected during the community and environmental justice assessment. 
Landscaping and architectural features can further improve a design concept. These features will be 
developed by local communities, participating agencies, and an interdisciplinary panel of urban 
designers, artists, architects, and landscape architects.  
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5.9 PARKLANDS AND RECREATION 
Existing and proposed parks and recreation facilities include regional bicycle/pedestrian trails, open 
space corridors, and neighborhood/community parks and recreation centers. These existing and planned 
facilities are important resources, highly valued by local governments and community members. Some, 
but not all of the park and recreation resources in the project area are protected by federal regulation. 
The evaluation of use of park and recreation resources in accordance with Section 4(f) of the 
Department of Transportation Act can be found in Chapter 7, Section 4(f) Evaluation.  
 
Additionally, bicycle and pedestrian legislation in Title 23 of USC, states that "no action will result in 
the severance of an existing major route or have significant adverse impact on the safety for non-
motorized transportation traffic and light motorcycles, unless such project or regulatory action provides 
for a reasonable alternate route or such a route exists” (23 USC §109[m]). 
 

Summary 
The effects to parks and recreational resources vary slightly for each alternative. The No-Action 
Alternative would not have any effects on park and recreational resources. Only the realignment 
alternatives (4 and 6) affect Northfield Pond Park but do not affect park activities as impacts are limited 
to the western edge of the park.  Effects to the proposed Trunk Open Space and proposed bike path 
range from approximately 19.52 to 20.96 acres of acquisition and 1,400 to 2,000 lineal feet of bike path 
realignment. 

 
5.9.1 Affected Environment 
Outdoor recreation is a popular activity in the Denver area. As a result, parks and recreation facilities 
have been integrally woven into the urban environment within the project area to support the growing 
demand for places where people can participate in organized recreational activities or passive outdoor 
enjoyment. Government agencies, private citizens, and local organizations have made concerted efforts 
to preserve and improve existing recreational facilities, while planning for future opportunities. 
 
Existing and proposed parks and recreation facilities include regional bicycle/pedestrian trails, open 
space corridors, and neighborhood/community parks and recreation centers. For the purposes of this 
analysis, only those parks and recreation facilities within or directly adjacent to the project area have 
been considered. These are shown in Exhibit 5.9-1 and summarized in Exhibit 5.9-2. 
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Exhibit 5.9-2 
Parks and Recreational Resources  

Facilities/Amenities 

Exhibit 
5.9-1 

Identifier 
Resource Name Recreational Use 
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Owner/   
Operator 

1 41st Avenue and 
Ensenada Street Community Park         Denver Parks and 

Recreation 

2 51st Avenue and 
Steele Street Community Park         Denver Parks and 

Recreation 

3 
Amesse 
Elementary School 
Playground 

School playground             X X Denver Public 
Schools 

4 
Archuleta 
Elementary School 
Playground 

School playground               X Denver Public 
Schools 

5 Argo Park Community 
park/pool X X X X X   X X  Denver Parks and 

Recreation 

6 Aztlan Park Community park/ 
recreation center X X X  X     X X  Denver Parks and 

Recreation 

7 Bernabe Indio 
Franco Park Community park           X X X Denver Parks and 

Recreation 

8 Bluff Lake Natural area/ nature 
center                 Bluff Lake Nature 

Center 

9 Bruce Randolph 
Middle School 

Outdoor fields and 
courts     X X     X   Denver Public 

Schools 

10 Central Park Community park   X   X   X    X  
Park Creek 
Metropolitan 
District* 

11 Ciancio Park Community park   X X X         Denver Parks and 
Recreation 

12 City of Axum Park Community park    X X     X   X Denver Parks and 
Recreation 

13 City of Cuernavaca 
Park 

Riverfront access/ 
community park     X     X     Denver Parks and 

Recreation 

14 City of Nairobi Park Community park     X     X    X Denver Parks and 
Recreation 

15 Columbus Park Community park           X X X Denver Parks and 
Recreation 

16 Commerce City 
Wetlands Park 

Riverfront access/ 
community park   X             

Commerce City 
Parks and 
Recreation 

17 Denver Coliseum Multi-use special 
events center         City and County 

of Denver 

18 Dunham Park  Community park     X       X X Denver Parks and 
Recreation 

19 Elmendorf Park Community park     X X    X   X X  Denver Parks and 
Recreation 
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Exhibit 5.9-2 
Parks and Recreational Resources  

Facilities/Amenities 

Exhibit 
5.9-1 

Identifier 
Resource Name Recreational Use 
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Owner/   
Operator 

20 Falcon Park Community park     X X   X  X X  Denver Parks and 
Recreation 

21 Ford Elementary 
School Playground School playground     X         X Denver Public 

Schools 

22 Ford Park Community park       X   X      Denver Parks and 
Recreation 

23 
Garden Place 
Elementary School 
Playground 

School playground       X     X X Denver Public 
Schools 

24 Globeville Park Riverfront access/ 
community park                 Denver Parks and 

Recreation 

25 Globeville 
Recreation Center 

Community 
recreation center    X             Denver Parks and 

Recreation 

26 Green Valley East 
Ranch Park Community park X X X X X X  X Denver Parks and 

Recreation 

27 

Green Valley 
Recreation Center 
(Green Valley 
Ranch Town 
Center Park) 

Community park / 
recreation center  X       Denver Parks and 

Recreation 

28 Green Valley West 
Ranch Park Community park     X X   X  X X Denver Parks and 

Recreation  

29 Greenwood K-8 
School Playground School playground     X X       X Denver Public 

Schools 

30 Harrington K-8 
School Playground School playground               X Denver Public 

Schools 

31 
Hiawatha Davis Jr. 
Recreation Center 
(Skyland Park) 

Community 
recreation center X X  X X  X    X  X  Denver Parks and 

Recreation 

32 High Line Canal 
Trail 

Proposed segment 
of regional 
recreational trail 

                

Multi-
Jurisdictional; 
Aurora Parks and 
Open Space, 
Denver Parks and 
Recreation 

33 Horace Mann 
Middle School 

Outdoor fields and 
courts       X X   X   Denver Public 

Schools 

34 
Johnson 
Recreation Center 
(Elyria Park) 

Community park / 
recreation center   X   X X X Denver Parks and 

Recreation 

35 Leyden Park Community park               X 
Commerce City 
Parks and 
Recreation 
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Exhibit 5.9-2 
Parks and Recreational Resources  

Facilities/Amenities 

Exhibit 
5.9-1 

Identifier 
Resource Name Recreational Use 
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Owner/   
Operator 

36 
Marrama 
Elementary School 
Playground 

School playground       X       X Denver Public 
Schools 

37 Marrama Park Community park           X     Denver Parks and 
Recreation 

38 
Martin Luther King 
Jr. Early College 
High School 

Outdoor fields and 
courts     X X X   X   Denver Public 

Schools 

39 

Martin Luther King 
Jr. Recreation 
Center (Martin 
Luther King Park) 

Community park / 
recreation center X X X X  X X  X  X Denver Parks and 

Recreation 

40 
Maxwell 
Elementary School 
Playground 

School playground             X X Denver Public 
Schools 

41 
McGlone 
Elementary School 
Playground 

School playground     X X     X X Denver Public 
Schools 

42 Mitchell Elementary 
School Playground School playground     X   X   X X Denver Public 

Schools 

43 Montbello Central 
Park Community park     X   X X   X Denver Parks and 

Recreation 

44 Montbello Civic 
Center Park Community park      X   Denver Parks and 

Recreation 

45 Montbello High 
School 

Outdoor fields and 
courts       X X   X   Denver Public 

Schools 

46 
Montbello 
Recreation Center 
(Parkfield Park) 

Community park / 
recreation center X X             Denver Parks and 

Recreation 

47 Northeast Academy 
K8 Charter School  School playground               X Denver Public 

Schools 

48 Northfield Pond 
Park Community park                 

Park Creek 
Metropolitan 
District* 

49 Northside Park Community park                  Denver Parks and 
Recreation 

50 
Oakland 
Elementary School 
Playground 

School playground     X X X   X X Denver Public 
Schools 

51 
Omar D. Blair 
Edision K-8 Charter 
School 

School playground             X X Denver Public 
Schools 

52 Park Hill Golf 
Course Golf course                 

Privately Owned 
Course Open to 
the public. 

*Parks and recreational resources currently owned/operated by Park Creek Metropolitan District will become part of 
the Denver Parks and Recreation system. 
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Exhibit 5.9-2 
Parks and Recreational Resources  

Facilities/Amenities 

Exhibit 
5.9-1 
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Owner/   
Operator 

53 
Park Lane 
Elementary School 
Playground 

School playground               X Aurora Public 
Schools 

54 
Parkfield 
(Montbello 
Recreation Center) 

Community park                 Denver Parks and 
Recreation 

55 Parklane Park Community 
park/pool                 Aurora Parks and 

Recreation 

56 Pioneer Charter 
School (ECE-6) School playground       X     X X Denver Public 

Schools 

57 Rachel B. Noel 
Middle School 

Outdoor fields and 
courts     X X     X   Denver Public 

Schools 

58 
Remington 
Elementary School 
Playground 

School playground     X         X Denver Public 
Schools 

59 Russell Square 
Park Community park           X   X Denver Parks and 

Recreation 

60 Sand Creek 
Greenway Trail 

Regional 
recreational trail                 Multi-

Jurisdictional 

61 Schafer Park Community park     X X X  X X X Denver Parks and 
Recreation 

62 Silverman Park Community park       X   X X X  Denver Parks and 
Recreation 

63 
Skyland 
Community Charter 
High School 

School playground                 Denver Public 
Schools 

64 Smith Renaissance 
School of the Arts School playground       X       X Denver Public 

Schools 

65 South Platte River 
Greenway Trail 

Regional 
recreational trail                 Multi-

Jurisdictional 

66 St. Charles Park Community park/ 
recreation center   X X        X X Denver Parks and 

Recreation 

67 
Stapleton 
Recreation Center 
(Broadway Park) 

Community park / 
recreation center X X X   X  X Denver Parks and 

Recreation 

68 

Star K Ranch 
Natural Area 
(Morrison Nature 
Center) 

Natural area/ nature 
center   X             Aurora Parks and 

Recreation 

69 
Swansea 
Elementary School 
Playground 

School playground       X       X Denver Public 
Schools 
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Exhibit 5.9-2 
Parks and Recreational Resources  

Facilities/Amenities 

Exhibit 
5.9-1 

Identifier 
Resource Name Recreational Use 
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Owner/   
Operator 

70 
Swansea 
Recreation Center 
(Swansea Park) 

Community park / 
recreation center X X X X X     X Denver Parks and 

Recreation 

71 Terrace Park Community park       X       X Aurora Parks and 
Recreation  

72 Trunk Open Space 
Stapleton 

Proposed bike path 
and open space         

Park Creek 
Metropolitan 
District* 

73 Upland Park Community park                 Aurora Parks and 
Recreation  

74 Urban Farm 
Community 
education/ 
recreation 

                The Urban Farm 

75 Village Place Park Community park     X  X   X X X Denver Parks and 
Recreation 

76 Westerly Creek 
Park Community park         

Park Creek 
Metropolitan 
District* 

77 Wyatt-Edison K-8 
Charter School  School playground             X X Denver Public 

Schools 
*Parks and recreational resources currently owned/operated by Park Creek Metropolitan District will become part of the 
Denver Parks and Recreation system. 

 
 
5.9.2 Environmental Consequences 
Effects to parks and recreational facilities on the existing and realignment alternatives would be limited 
to areas directly adjacent to the proposed highway improvements on the existing I-70 alignment between 
I-25 and Tower Road and the I-70 realignment between Brighton Boulevard and I-270.  
 
The alternatives would affect four existing and two proposed recreational resources in varying 
combination. The four affected existing recreational resources include the Swansea Elementary School 
playground, the South Platte River Greenway trail, the Sand Creek Greenway trail, and Northfield Pond 
Park. The proposed recreational resources that would be affected include Denver’s Trunk Open Space 
parallel to I-70 between I-270 and Havana Streets and a segment of the High Line Canal trail located at 
Tower Road and I-70 at the east end of the project area.  
 
The remaining facilities listed in Exhibit 5.9-2 are located far enough away from the alternatives that 
they would not be affected. The trails contained within the construction limits of the alternatives would 
not be removed as a result of the project and the affected trails will be rerouted to keep them open at all 
times during construction.  
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Swansea Elementary School Playground 
Swansea Elementary School, located directly adjacent to existing I-70 (4630 Columbine Street), has an 
enrollment of approximately 562 students in kindergarten through fifth grade. It is the only elementary 
school in the Elyria and Swansea neighborhood north of I-70. The school playground is open for public 
use after school hours and serves substantial “walk-on” recreational use by neighborhood children. 
Facilities associated with the school playground include basketball court and outdoor field. The Swansea 
Elementary School playground is protected under Section 4(f) and is fully evaluated in Chapter 7, 
Section 4(f) Evaluation on page 7.2-1. 
 
South Platte River Greenway Trail 
This 30 mile trail serves as a regional urban trail providing non-motorized recreational connectivity 
between riverfront parks and other trail systems in the Denver area such as the Cherry Creek trail and 
Sand Creek Greenway trail. This trail was constructed gradually, starting in 1974, following the 
formation of the South Platte River Greenway Project, and subsequent Greenway Foundation funding 
from Denver Parks and Recreation and other public and private sources. 
 
Sand Creek Greenway Trail 
This 14-mile recreational trail is part of a public greenway loop that connects the High Line Canal trail 
with the South Platte River Greenway trail in the northeast metropolitan Denver area. Public funding 
sources include the three partner cities of Denver, Aurora, and Commerce City; other public funds from 
Great Outdoors Colorado, Colorado State Trails, and CDOT; and private foundations under the non-
profit entity of the Sand Creek Greenway Partnership. The trail is constructed through licensed 
agreements held by the partner cities through public and private lands throughout the 14-mile trail 
corridor. Most of the trail within the project area is located in CDOT right of way (ROW). 
 
On March 12, 2008, FHWA published a Section 4(f) Final Rule in the Federal Register to help clarify 
the 4(f) approval process and simplify its regulatory requirement which went into effect on April 11, 
2008. In this Final Rule, FHWA identified several exceptions to the requirement for Section 4(f) 
approval, including “Trails, paths, bikeways, and sidewalks that occupy a transportation facility right of 
way without limitation to any specific location within that right of ay, so long as the continuity of the 
trail, path bikeway, or sidewalk is maintained.” This ruling effectively removed the Sand Creek 
Regional Greenway trail from 4(f) consideration.     
 
Northfield Pond Park 
Northfield Pond Park is a 34.8 acre multi-use facility built as part of the Stapleton Redevelopment 
commitment to devoting 35 percent of the land to parks, recreation, and open space. The Stapleton 
Development Plan (City and County of Denver, 1995) noted that the open space system is to be 
designed to accommodate the entire site’s stormwater management and 100-year flood control 
requirements. Northfield Pond Park is the stormwater detention area that accommodates the northern 
half of the Stapleton development’s stormwater management. During storm events, areas of the park fill 
with water before draining into Sand Creek. The open area of Northfield Pond Park was originally a 
portion of a much larger planned open space known as the Sand Hills Prairie Natural Area. This portion 
assists in providing a regional open space connection to the Rocky Mountain Arsenal National Wildlife 
Refuge and Commerce City. The only amenity in the park is a community-scale trail that wraps around 
the detention ponds and provides a connection via the Sand Creek Greenway trail, between 
developments in north and south Stapleton. The affected area of the park by all of the project 
alternatives is a sloped embankment from the adjacent I-70 and I-270 that does not contribute to public 
use of the park. 
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Trunk Open Space and Off-Street Bike Path 
The proposed trunk open space and proposed off-street bike path would total approximately 33.81 acres 
and is located along the I-70 frontage corridor in the Stapleton Redevelopment. The property has not 
been developed, but is intended to serve as visual open space in the future and is comprised of four main 
segments centered on the proposed Central Park Boulevard Interchange. A proposed shared-use off-
street bike path connecting Stapleton north and south of I-70 and the greater region is planned for this 
open space corridor (northwest section only). This frontage is also proposed as a landscape buffer and 
screening zone from I-70. 
 
High Line Canal Trail 
Currently, the High Line Canal passes under Tower Road through a concrete box culvert just south of 
the existing interchange with I-70. No trail currently exists through this area. The City of Aurora has 
designated a future trail alignment in this area. However, based on coordination with the City of Aurora, 
there are no funds identified for construction of the trail in this area.  
 
5.9.2.1 No-Action Alternative 
The No-Action Alternative would not have any effects on park and recreational resources. 

 
5.9.2.2 Alternative 1 
Alternative 1 would affect the Sand Creek Greenway trail, the proposed trunk open space and proposed 
off-street trail adjacent to I-70 in the Stapleton Redevelopment, and the proposed segment of the High 
Line Canal trail at Tower Road and I-70.    
 
Sand Creek Greenway Trail 
Alternative 1 would require trail realignments between I-70 and Quebec Street and between Quebec 
Street and 47th Avenue as seen in Exhibit 5.9-3. These realignments are the result of the placement of 
new bridge piers to accommodate new structures and access ramps on I-70 over the trail would require 
permanent trail realignment. During construction temporary trail closures may occur. Construction zone 
warning signage will be present to maintain safe passage through the construction zone and identify 
temporary closures. The length of closure due to construction will be kept to the minimum amount of 
time required and will be determined during construction phasing. Physical changes to the trail will be 
located within existing CDOT ROW to maintain trail continuity. 
 
Trunk Open Space and Off-Street Bike Path 
Alternative 1 affects the trunk open space both north and south of I-70. Approximately 1,500 feet of the 
proposed off-street bike path in the northwest section would need to be relocated on-street along the 
south frontage road of the Northfield commercial complex. A total of 19.52 acres are affected. Of these, 
16.09 acres would be permanently affected and 3.42 acres temporarily affected as shown in Exhibit 
5.9-4. 
 
High Line Canal Trail 
Alternative 1 and all other build alternatives would have the same effect on the proposed High Line 
Canal trail where it would cross Tower Road at the eastern end of the corridor. Required capacity 
expansion on the eastbound exit ramp to Tower Road results in widening Tower Road over I-70 in the 
vicinity of this interchange, as seen in Exhibit 5.9-5. The Tower Road widening would result in 
lengthening or replacing the canal culvert. The replacement structure could be sized to include room for 
future trail connectivity.  
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Exhibit 5.9-3 
Sand Creek Greenway Trail – Alternatives 1 and 3* 

 

*Design for Alternatives 1 and 3 vary slightly in this area, but the effects and realignment of the trail remains the same



I-70 E
ast D

raft E
nvironm

ental Im
pact S

tatem
ent  

 
5.9

 P
arklands and R

ecreation  

 C
hapter 5: A

ffected E
nvironm

ent, E
nvironm

ental C
onsequences, and M

itigation 
 N

ovem
ber 2008 

 
 

5.9-11 

Exhibit 5.9-4 
Trunk O

pen Space – A
lternative 1 

 
 



5.9 Parklands and Recreation  I-70 East Draft Environmental Impact Statement 

Chapter 5: Affected Environment, Environmental Consequences, and Mitigation 
 

5.9-12    November 2008 

 

Exhibit 5.9-5 
Proposed High Line Canal Trail – Alternatives 1, 3, 4, and 6 
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5.9.2.3 Alternative 3 
Alternative 3 would affect the same recreational resources as Alternative 1 including Sand Creek 
Greenway trail, the proposed trunk open space and proposed off-street bike path, and the proposed 
segment of the High Line Canal trail at Tower Road and I-70. 
 
Sand Creek Greenway Trail 
Alternative 3 is the same as Alternative 1 and would require trail realignments between I-70 and Quebec 
Street and between Quebec Street and 47th Avenue. These realignments are the result of the placement 
of new bridge piers to accommodate new structures and access ramps on I-70 over the trail would 
require permanent trail realignment and are shown in Exhibit 5.9-3. During construction temporary trail 
closures may occur. Construction zone warning signage will be present to maintain safe passage through 
the construction zone and identify temporary closures. The length of closure due to construction will be 
kept to the minimum amount of time required and will be determined during construction phasing. 
Physical changes to the trail will be located within existing CDOT ROW to maintain trail continuity. 
 
Trunk Open Space and Off-Street Bike Path 
Alternative 3 would affect the trunk open space both north and south of I-70. Approximately 1,400 feet 
of the proposed off-street bike path in the northwest segment would need to be relocated on-street along 
the south frontage road of the Northfield commercial complex. A total of 20.45 acres would be affected. 
Of these, 16.94 would be permanently affected and 3.50 acres would be temporarily affected. The area 
affected is slightly more than Alternative 1 to accommodate for toll lanes and the associated separation 
barriers, as shown in Exhibit 5.9-6. 
 
High Line Canal Trail 
The effects to the High Line Canal trail from Alternative 3 would be the same as Alternative 1 discussed 
in Section 5.9.2.2. 
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5.9.2.4 Alternative 4 
Alternative 4 would directly affect the South Platte River Greenway trail, Sand Creek Greenway trail, 
Northfield Pond Park, the proposed trunk open space and proposed off-street bike path, and the 
proposed High Line Canal trail.  
 
South Platte River Greenway Trail 
Effects to the South Platte River Greenway trail as a result of Alternative 4 are due to a wider I-70 
bridge structure and new on/off ramps to I-70 from Washington Street over the trail. Due to the location 
where the highway realignment departs from the existing I-70 alignment, some widening to this portion 
of I-70 would be required to accommodate the connection. The trail itself would not be changed. 
Alternative 4 would require a temporary detour of the South Platte River Greenway trail where it passes 
under I-70 while new bridge structures are under construction. During construction activity at this 
location, a trail detour would be provided by temporarily routing the trail onto Washington Street south 
of I-70, using Washington Street to cross under the highway, then connecting back to the South Platte 
River trail via 47th Avenue north of I-70. The proposed detour route is shown with the design in Exhibit 
5.9-7 and would result in no adverse effect to this recreational resource. Any temporary effect due to 
construction on trail property will be returned to pre-existing conditions. 
 
Sand Creek Greenway Trail 
Alternative 4 would require trail realignments along existing I-270 to accommodate two new bridge 
structures over the trail connecting existing I-270 to the new alignment at approximately 56th Avenue. 
These trail realignments are shown in Exhibit 5.9-8 and Exhibit 5.9-9. The placement of new bridge 
piers to accommodate new structures and access ramps on I-70 and I-270 over the trail would require 
permanent trail realignment. During construction temporary trail closures may occur. Construction zone 
warning signage will be present to maintain safe passage through the construction zone and identify 
temporary closures. The length of closure due to construction will be kept to the minimum amount of 
time required and will be determined during construction phasing. Physical changes to the trail will be 
located within existing CDOT ROW to maintain trail continuity. 
 
Northfield Pond Park 
Northfield Pond Park would be affected along its western edge where existing I-270 (where no active 
recreational facility is located) would be widened to accommodate the realignment alternatives. 
Alternative 4 would require approximately 0.28 acres of the park for construction, with 0.16 acres 
permanently affected, and 0.12 temporarily affected. The design for this alternative is shown in Exhibit 
5.9-10. Any temporary effect due to construction on park property will be returned to pre-existing 
conditions. 
 
Trunk Open Space and Bike Path 
Alternative 4 affects the trunk open space both north and south of I-70. Approximately 1,400 feet of the 
proposed off-street bike path in the northwest section would need to be relocated on-street along the 
south frontage road of the Northfield commercial complex. A total of 20.82 acres would be affected. Of 
these 17.42 acres would be permanently affected, and 3.40 acres would be temporarily affected as 
shown in Exhibit 5.9-11. 
 
High Line Canal Trail 
The effects to the High Line Canal trail from Alternative 4 would be the same as Alternative 1 discussed 
in Section 5.9.2.2. 
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Exhibit 5.9-7 
South Platte River Greenway Trail – Alternatives 4 and 6 
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Exhibit 5.9-8 
Sand Creek Greenway Trail near Quebec Street – Alternatives 4 and 6* 

 
*Design for Alternatives 4 and 6 vary slightly in this area, but the effects and realignment of the trail remains the same 
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Exhibit 5.9-9 
Sand Creek Greenway Trail near I-270 – Alternatives 4 and 6* 
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Exhibit 5.9-10 
Northfield Pond Park – Alternative 4 
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5.9.2.5 Alternative 6 
As with Alternative 4, Alternative 6 would directly affect the South Platte River Greenway trail, Sand 
Creek Greenway trail, Northfield Pond Park, the proposed trunk open space and proposed off-street bike 
path, and the proposed High Line Canal trail.  
 
South Platte River Greenway Trail 
The effects to the South Platte River Greenway trail from Alternative 6 would be the same as those 
described for Alternative 4, as the design at this location would be the same for both alternatives. The 
construction footprint and trail detour for this alternative are shown in  
Exhibit 5.9-7. Any temporary effect due to construction on trail property will be returned to pre-existing 
conditions. 
 
Sand Creek Greenway Trail 
The effects to the Sand Creek Greenway trail from Alternative 6 would be the same as those described 
in Alternative 4, as the design at these locations would be the same for both alternatives. The 
construction footprint and trail detours for this alternative are shown in Exhibit 5.9-8 and Exhibit 5.9-9. 
 
Northfield Pond Park 
Alternative 6 would have a slightly higher effect to the park to accommodate for toll lanes and the 
associated barrier separation. Approximately 1.23 acres of the park, where no active recreational facility 
is located, would be required for construction. The number of acres permanently affected would be 0.37 
and 0.86, as shown in Exhibit 5.9-12. Any temporary effect due to construction on park property will be 
returned to pre-existing conditions. 
 
Trunk Open Space and Bike Path 
Alternative 6 would affect the trunk open space both north and south of I-70. Approximately, 2,000 feet 
of the proposed off-street bike path in the northwest section would need to be relocated on-street along 
the south frontage road of the Northfield commercial complex. A total of 20.96 acres would be affected. 
Of these, 17.64 acres would be permanently affected and 3.32 acres would be temporarily affected. The 
area affected is slightly more than Alternative 4 to accommodate for toll lanes and the associated 
separation barriers as shown in Exhibit 5.9-13. 
 
High Line Canal Trail 
The effects to the High Line Canal trail from Alternative 6 would be the same as Alternative 1 discussed 
in Section 5.9.2.2. 
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Exhibit 5.9-12 
Northfield Pond Park – Alternative 6 
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5.9.3 Stapleton Bicycle/Pedestrian Crossing 
The non-interchange bicycle and pedestrian crossing, previously described in Section 3.9.3, Stapleton 
Bicycle/Pedestrian Crossing, would require additional right-of-way acquisition from the proposed trunk 
open space. This right of way would be in addition to what is required for the project alternatives. 
 
Crossings were analyzed for Alternatives 3 and 6 between I-270 and the proposed Central Park 
Boulevard. These design concepts were developed as worst-case scenarios, and may be revised or 
refined with the selection of a preferred alternative in the Final Environmental Impact Statement (FEIS).  
 
In both alternatives the entire trunk open space located between Trenton Street to Willow Street is 
necessary to accommodate the crossing. The proposed bike path would be incorporated into the ramps 
associated with crossing. 
 
5.9.4 Mitigation 
Several mitigation measures will be implemented during and immediately following construction to 
avoid and minimize long-term effects to the parklands and recreation resources. The mitigation 
measures listed in Exhibit 5.9-14 are recommended pending further evaluation during preliminary and 
final design.  
 

Exhibit 5.9-14 
Mitigation Measures 

Impact Impact Type Mitigation Measures 
Trail crossings Construction • Adequate trail detours and advanced notice and signing 

prior to beginning construction will be provided. Detour 
signage will comply with the Americans with Disabilities 
Act of 1990 and Part 6F of the Manual on Uniform Traffic 
Control Devices (FHWA, 2007). 

Construction • Trails will be returned to their existing or comparable 
state following construction. 

Trail relocations 

Operations • Trailhead and trail connections to residential and 
commercial developments will be preserved. Alternate 
trail routes accomplishing a similar connection will be 
provided, where trails must be adjusted. 

• Trails that must be relocated to a public street due to 
property acquisition will be enhanced with signs and 
additional plantings (where possible) commensurate with 
impact. Vegetation selection will be determined by the 
owner of the public land’s parks and recreation 
department. 

Parkland acquisition Operations • Compensation for parkland acquisition will be negotiated 
with the representative of the public land. At minimum, 
compensation will include comparable replacement of 
parkland and facilities within approximately 2 miles of the 
affected parkland or adequate compensation, based on 
fair market appraisals. All acquisition mitigation measures 
must conform to the Uniform Act. 
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Exhibit 5.9-14 
Mitigation Measures 

Impact Impact Type Mitigation Measures 
Temporary occupancy 
of park use during 
construction 

Construction In coordination with local jurisdictions, plans will be prepared 
and implemented defining the best management practices 
for the following: 
• Public safety and security for the project site will be 

planned. This plan will include appropriate access, 
signing, and public information best management 
practices. 

• Traffic, pedestrian, and bicycle access management plan 
will be provided for the project area during construction. 

• Parks will be returned to their existing or comparable 
state following construction. 

Future planned park, 
trail, and open space 
projects 

Construction • Prior to completion of the FEIS, coordination will occur to 
address future park, trail, and open space projects 
included in adopted plans. 

Loss of vegetation Construction • Disturbed areas will be seeded with native grasses and 
forbs. Native shrubs will be added to the mix as 
appropriate. Trees will be replaced at a 1:1 ratio in 
locations where soils support the highest probability for 
reestablishment of vegetation. New trees will be planted 
near areas that naturally receive adequate water, such as 
near drainage areas or wetlands. Sapling trees in riparian 
areas may require initial watering for establishment. 

Erosion control Construction • The following activities will take place: provision of best 
management practices, in accordance with the CDOT 
Drainage Design Manual (2004a) will be used during 
construction to control erosion, protect cultural resources, 
minimize visual degradation, and assure prompt 
revegetation. 

Visual impacts to 
parkland and open 
spaces 

Construction • Disturbed parkland and open space areas due to 
construction will be returned to their previous condition. 
Options include seeding with native grasses and forbs. 
Native shrubs will be added to the mix as appropriate. 
Trees will be replaced at a 1:1 ratio in locations where 
soils support the highest probability for reestablishment of 
vegetation, such as near riparian resources. 
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5.10 AIR QUALITY 
Air pollution comes from many different sources; stationary sources such as factories, power plants, and 
dry cleaners; mobile sources such as cars, buses, planes, trucks, and trains; and naturally occurring 
sources such as windblown dust. Air quality can be affected in many ways by the pollution emitted from 
these sources.  
 
The Clean Air Act of 1990 provides the principal framework for national, state, and local efforts to 
protect air quality. Under the Clean Air Act, the United States (U.S.) Environmental Protection Agency 
(EPA) is responsible for setting standards, also known as national ambient air quality standards 
(NAAQS), for pollutants that are considered harmful to people and the environment. NAAQS are set at 
levels that protect human health and welfare, with an adequate margin of safety. EPA is also responsible 
for ensuring these air quality standards are met or attained (in cooperation with state, tribal, and local 
governments) through national standards and strategies to control pollutant emissions from automobiles, 
factories, and other sources. EPA has classified six principal pollutants (or criteria pollutants) in the 
NAAQS, including:  

• Carbon monoxide (CO) 
• Nitrogen dioxide (NO2) 
• Lead (Pb) 

• Ozone (O3) 
• Particulate matter (PM10, PM2.5) 
• Sulfur dioxide (SO2) 

 
If the levels of these pollutants are higher than the NAAQS, then EPA may classify the area as a non-
attainment area. Criteria pollutants are described in more detail in Section 5.10.1.1. 
 
In addition to the NAAQS, the Clean Air Act identified 188 air toxics, also known as hazardous air 
pollutants. EPA has assessed this expansive list of toxics and identified a group of 21 as mobile source 
air toxics (MSATs), which are set forth in an EPA Final Rule, Control of Emissions of Hazardous Air 
Pollutants from Mobile Sources. EPA also extracted a subset of this list of 21 that it now labels as the 
six priority MSATs. These are benzene, formaldehyde, acetaldehyde, diesel particulate matter 
(DPM)/diesel exhaust organic gases, acrolein, and 1, 3-butadiene. While these MSATs are considered 
the priority transportation toxics, EPA stresses that the lists are subject to change. A final rule to reduce 
MSATs from mobile sources was adopted by EPA in February, 2007 (40 CFR Parts 59, 80, 85, and 86, 
72 Federal Regulation 8427-8570) that will significantly lower emissions of benzene and other air toxics 
by lowering benzene content in gasoline, reducing exhaust emissions from passenger vehicles operated 
at cold temperatures (under 75 degrees), and by reducing emissions from portable fuel containers. 
MSATs are described in more detail in Section 5.10.1.2. 
 

Summary 
All alternatives, including the No-Action Alternative, are expected to lower annual MSAT emissions. 
Volatile organic compounds (VOCs), NO2, and SO2 emissions in 2030 are projected to be modestly 
higher (less than ten percent) for all build alternatives compared to the No-Action Alternative. CO 
emissions for all build alternatives could increase about four percent above levels in the No-Action 
Alternative in 2030. PM10 emissions are expected to jump 50 percent by 2030 for all build alternatives. 
MSAT emissions are expected to decrease substantially for all alternatives by 2030. While some 
emissions are expected to increase, trend analysis indicates that they would still be within allowable 
levels based on federal standards. 
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5.10.1 Affected Environment 
Federal and state regulations require transportation projects that request federal funding be reviewed for 
effects on air quality. In addition to the National Environmental Policy Act of 1969 (NEPA), applicable 
regulations provide details about specific requirements relative to air quality effects including: 

• Council on Environmental Quality Regulations for Implementing NEPA, Part 1502: 
Environmental Impact Statement (40 CFR §1502.14) 

• The Clean Air Act of 1990 
• EPA’s NAAQS for 8-hour O3 and PM2.5 (40 CFR §50) 
• EPA’s Transportation Conformity Rule Amendments for the New 8-hour Ozone and PM2.5 

NAAQS and Miscellaneous Revisions for Existing Areas: Transportation Conformity Rule 
Amendments- Response to Court Decision and Additional Rule Changes (40 CFR §93) 

• The Colorado Air Pollution Prevention and Control Act of 1992  
 
Based on air quality monitoring data collected over a several year period, state and federal air quality 
agencies designate regions as having either “attainment” or “non-attainment” status for criteria 
pollutants. Attainment status is a measure of compliance with the NAAQS. Areas that are designated as 
non-attainment may be re-designated as attainment. For this to happen the state must develop a 
maintenance plan that demonstrates how the area will be brought into compliance with the standard(s) 
and how the standards will be maintained once compliance is achieved. EPA must approve the 
maintenance plan. Once this happens the area designation is changed to that of an 
attainment/maintenance area. For the area to then be re-designated as attainment for the pollutant(s) of 
concern, a plan must be developed demonstrating that the standards will be met for at least ten years.  
 
The Denver metropolitan area is designated as an attainment/maintenance area for CO, PM10, and the 
one-hour O3 standard. No violations of the NAAQS for these pollutants have been recorded in the 
Denver metropolitan area since 1995. In April 2004, EPA designated the Denver area (Adams, 
Arapahoe, Boulder, Broomfield, Denver, Douglas, Jefferson and parts of Larimer and Weld counties) as 
non-attainment for the 8-hour ozone standard, but deferred the effective date of the designation based on 
a commitment from the State of Colorado, the Regional Air Quality Council, and others to implement 
ozone control measures sooner than required by the Clean Air Act. This commitment was contained in 
the Denver Early Action Compact. In return for this early action and for meeting certain milestones, 
EPA agreed to defer the effective date of the non-attainment designation under the 8-hour ozone 
standard.  
 
According to state-validated air quality data from 2005, 2006, and the first three quarters of 2007, the 
Denver area violated the 8-hour federal health based standard for ozone. Based on this data, EPA has 
allowed a non-attainment designation to take effect, thus the area has forfeited its participation in the 
Early Action Compact program. The Colorado Department of Public Health and Environment 
(CDPHE), the Regional Air Quality Council, and others are working on a revised state implementation 
plan to address the Denver area's 8-hour ozone non-attainment issues. The revised plan is expected to 
contain additional control measures that will ensure the area meets the 8-hour ozone standard in the 
shortest time possible.  
  
Coordination among the Federal Highway Administration (FHWA), EPA, the Colorado Department of 
Transportation (CDOT) Air Quality Specialist, Colorado Air Pollution Control Division, and other air 
quality agencies was required to establish the methodology for evaluating air quality issues associated 
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with the project area. An Air Quality Compliance Committee was formed and met seven times to guide 
the analysis process. The committee was comprised of a combination of local and national consultant 
and regulatory agency experts to provide a broad perspective. Committee members consisted of agency 
staff from CDPHE, the City and County of Denver (CCD), Denver International Airport (DIA), EPA, 
the National Jewish Medical Research Center, and three members of the public. Based on this process, 
the pollutants that this air quality analysis focuses on are CO, O3, PM10, and MSATs. 
 
Equally as important as the existing air quality levels in the project area are the existing climatic 
conditions and the influence the climatic conditions have on air quality levels. Located in the lee of the 
Rocky Mountains, Denver has a dry continental climate. This consists of warm summers, clear skies and 
occasional afternoon thunderstorms, and cold winters with winter storms that bring snow to the region. 
The project area and the majority of Colorado’s Front Range are prone to strong temperature inversions 
during the colder months. At times these inversions can last for several days, trapping and collecting 
pollutants in the lower levels of the atmosphere until a storm system or weather front breaks up the 
inversion and allows the accumulated pollutants to be dispersed. The project area is located in a 
topographic setting that tends to increase the potential for air quality problems.   
 
Construction of any of the alternatives will require Air Pollution Control Division approval of an Air 
Pollution Emission Notice for land development. This notice and Application for Construction Permit 
must be completed and then approved by the Colorado Air Pollution Control Division. One of the most 
important parts of this notice is the fugitive dust control plan, which will use the construction mitigation 
measures detailed in Section 5.10.3, Mitigation. 
 
The existing conditions findings have been divided into two topics: criteria pollutants and hazardous air 
pollutants. The criteria pollutant discussion explains the guidance, standards, and regulatory setting for 
regional air quality analysis. The hazardous air pollutant discussion describes trends in MSAT emissions 
and differences in emissions between alternatives. 
 
5.10.1.1 Criteria Pollutants 
The Clean Air Act, last amended in 1990, requires that EPA set national standards for pollutants 
considered harmful to public health and the environment, as shown in Exhibit 5.10-1. EPA is also 
responsible for ensuring that these air quality standards are attained (in cooperation with state, tribal, and 
local governments) by implementing pollution reduction strategies to control pollutant emissions from 
automobiles, factories, and other sources. 
 
The Clean Air Act established two types of national air quality standards. 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 decreased 
visibility, damage to animals, crops, vegetation, and buildings. Units of measure for the standards are 
parts per million (ppm) by volume, milligrams per cubic meter of air (mg/m3), and µg/m3. PM10 refers to 
fine particles having an aerodynamic diameter less than or equal to 10 micrometers and PM2.5 refers to 
finer particles having an aerodynamic diameter less than or equal to 2.5 micrometers. 
 
EPA is mainly concerned with pollutants that are or could be harmful to people. EPA defines this set of 
air pollutants as criteria pollutants. Criteria pollutants include the six most common air pollutants in the 
U.S.: CO, Pb, nitrogen oxides (NOx), O3, PM, and SO2. Exhibit 5.10-2 presents source and effects 
information for each pollutant. Regulatory attention has been focused on these six pollutants because 
they have the potential to endanger public health and the environment, are widespread throughout the 
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U.S., and come from a variety of sources. EPA calls these pollutants criteria air pollutants because it has 
regulated them by first developing health-based criteria (science-based guidelines) as the basis for 
setting permissible levels. 
 

Exhibit 5.10-1 
National Ambient Air Quality Standards 

Pollutant Primary Standards Averaging Times Secondary Standards 
9 ppm (10 mg/m3) 8-hour1 None 

CO 
35 ppm (40 mg/m3) 1-hour1 None 

Pb 1.5 µg/m3 Quarterly Average Same as Primary 

NO2 0.053 ppm (100 µg/m3) Annual (Arithmetic Mean) Same as Primary 

Revoked2 Annual (Arithmetic Mean)  
PM10 

150 µg/m3 24-hour3a  

15 µg/m3 Annual4 (Arithmetic Mean) Same as Primary 
PM2.5 

35 µg/m3 24-hour5  
O3 0.075 ppm 8-hour6 Same as Primary 

0.03 ppm Annual (Arithmetic Mean) ------- 

0.14 ppm 24-hour1 ------- SO2 

------- 3-hour1 0.5 ppm (1300 ug/m3) 

1. Not to be exceeded more than once per year. 
2. The annual average standard for PM10 was revoked by EPA in a rule-making in September, 2006. The previous standard 
was 50 µg/m3. 
3a. Not to be exceeded once per year on average over 3 years. 
4. To attain this standard, the three-year average of the annual arithmetic mean PM2.5 concentrations from single or multiple 
community-oriented monitors must not exceed 15 µg/m3. 
5. This standard was revised from 65 to 35 µg/m3 by EPA in a rule-making in September 2006, and will be implemented over a 
lengthy period. To attain this standard, the three-year average of the 98th percentile of 24-hour concentrations at each 
population-oriented monitor within an area must not exceed 35 µg/m3. 
6. EPA lowered the ozone standard from 0.08 ppm to 0.075 ppm on March 12, 2008. To attain this standard, the 3-year 
average of the fourth-highest daily maximum 8-hour ozone average concentrations measured at each monitor within an area 
over each year must not exceed 0.075 ppm.  
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Exhibit 5.10-2 
Criteria Pollutants Overview 

Pollutant Local Air Quality and Relevant Pollutants 
Source – burning of gasoline, natural gas, coal, oil etc. 

CO 
Health Effects – reduces ability of blood to bring oxygen to body cells and tissues; cells and 
tissues need oxygen to work. CO may be particularly hazardous to people who have heart or 
circulatory (blood vessel) problems and people who have damaged lungs or breathing 
passages. 
Source – non-ferrous smelters, paint, lead solder, and battery plants. 

Pb Health Effects – seizures, high blood pressure, mental retardation, central nervous system 
failures, and behavioral disorders; children and infants especially susceptible to low doses.  
Source – burning of gasoline, natural gas, coal, oil etc. 
Health Effects – lung damage, illnesses of breathing passages and lungs (respiratory system).
Environmental Effects – NO2 is an ingredient of acid rain (acid aerosols), which can damage 
trees and lakes. Acid aerosols can reduce ambient visibility. 

Nitrogen Oxides 
(One of the NOx); 
smog-forming 
chemical Property Damage – acid aerosols can eat away stone used on buildings, statues, monuments, 

etc.  
Source – chemical reaction of pollutants; VOCs and NOx 
Health Effects – breathing problems, reduced lung function, asthma, irritates eyes, stuffy nose, 
reduced resistance to colds and other infections, may speed up aging of lung tissue. 
Environmental Effects – O3 can damage plants and trees; smog can cause reduced ambient 
visibility. 

O3 ground-level; 
principal 
component of 
smog 

Property Damage – Damages rubber, fabrics, etc. 
Source – VOCs are released from burning fuel (gasoline, oil, wood coal, natural gas, etc.), 
solvents, paints, glues, and other products used at work or at home. Cars are a main source of 
VOCs. VOCs include chemicals such as benzene, toluene, methylene chloride, and methyl 
chloroform.  
Health Effects – In addition to O3 (smog) effects, many VOCs can cause serious health 
problems such as cancer and other effects.  

VOCs*; smog-
formers 

Environmental Effects – In addition to O3 (smog) effects, some VOCs such as formaldehyde 
and ethylene may harm plants.  
Source – burning of wood, diesel and other fuels; industrial plants; agriculture (plowing, burning 
off fields); unpaved roads, sand/salt from winter maintenance operations.  
Health Effects – nose and throat irritation, lung damage, bronchitis. 
Environmental Effects – particulates are the main source of haze that reduces ambient 
visibility.  

PM10 and PM2.5; 
dust, smoke, soot 

Property Damage – ashes, soots, smokes and dusts can dirty and discolor structures and 
other property, including clothes and furniture.  
Source – burning of coal and oil, especially high-sulfur coal from the eastern U.S.; industrial 
processes (paper, metals), diesel fuel. 
Health Effects – breathing problems; may cause permanent damage to lungs.  
Environmental Effects – sulfur dioxide is an ingredient in acid rain (acid aerosols), which can 
damage trees and lakes. Acid aerosols can also reduce ambient visibility. 

SO2 

Property Damage – acid aerosols can eat away stone used in buildings, statues, monuments, 
etc. 

*VOCs are included because they are precursors to O3. All VOCs contain carbon, the basic chemical element found in living 
beings. Carbon-containing chemicals are called organic. Volatile chemicals escape into the air easily. Many VOCs are also 
hazardous air pollutants, which can cause very serious illnesses.  
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Air Monitoring Data 
The Air Pollution Control Division maintains air monitors throughout the state. These air monitors 
record existing levels of pollutants. As seen in Exhibit 5.10-3, there are three air monitors in the project 
area and one air monitor just north of the project area. The table also provides a list of pollutants 
measured at each site, along with historical data. 
 
Exhibit 5.10-3 shows that there are no exceedances for any of the NAAQS from 2002 through 2005 and 
there have been only two exceedances of a standard since 1999. The existing PM2.5 standard of 65 µg/m3 
(prior to the recent standard revision to 35 µg/m3) was exceeded at the CAMP Monitoring Station in 
2001 and the 8-hour O3 standard was exceeded in 1999 at the Welby Monitoring Station. 
 

Exhibit 5.10-3 
Summary of Ambient Air Monitoring Levels for Monitoring Stations Near  

the Project Area 

Pollutant Averaging 
Time 

Existing 
NAAQS 

Standard 
1999 2000 2001 2002 2003 2004 2005 2006 

Auraria – 1300 Blake Street 
8-Hour (2nd 
Max) 

9 ppm  
(10 mg/m3) 5.2 4.6 4.0 3.6 3.4 3.6 2.3 2.6 

CO 
(ppm) 1-Hour (2nd 

Max) 
35 ppm  
(40 mg/m3) 11.2 8.6 7.0 7.5 6.1 5.8 4.2 4.2 

CAMP – 2105 Broadway Avenue 
8-Hour (2nd 
Max) 

9 ppm  
(10 mg/m3) 5.0 5.4 4.1 3.7 4.5 4.1 2.5 3.1 

CO 
(ppm) 1-Hour (2nd 

Max) 
35 ppm  
(40 mg/m3) 12.1 12.8 9.3 7.4 14.9 8.7 4.3 4.6 

8-Hour (max) 0.08 ppm No 
Data 

No 
Data 

No 
Data 

No 
Data 

No 
Data 

No 
Data 0.060 0.071 

O3 (ppm) 
1-Hour (4th 
Max) 

0.12 ppm No 
Data 

No 
Data 

No 
Data 

No 
Data 

No 
Data 

No 
Data 0.063 0.079 

Annual Mean Revoked 29.9 33.8 38.4 37.5 33.7 29.1 28.3 27.3 
PM10 
(µg/m3) 24-Hour (2nd 

Max) 
150 µg/m3 49.0 57.0 75.0 75.0 61.0 53.0 57.0 59.0 

Annual Mean 15 µg/m3 7.0 8.4 10.8 11.8 10.1 10.5 9.3 8.5 
PM2.5 
(µg/m3) 24-Hour (2nd 

Max) 
35 µg/m3 29.2 36.6 68.0 41.1 33.4 40.2 36.2 37.8 

NO2 
(ppm) 

Annual  
Mean 

0.053 ppm 
(100 µg/m3) 0.033 0.037 0.037 0.035 0.035 0.027 0.028 0.029 

Annual Mean 0.03 ppm 0.004 0.006 0.005 0.005 0.003 0.003 0.003 0.003 

24-Hour (2nd 
Max) 

0.14 ppm 0.014 0.017 0.026 0.023 0.013 0.011 0.009 0.009 SO2 
(ppm) 

3-Hour (2nd 
Max) 

------- 0.046 0.051 0.083 0.055 0.037 0.030 0.026 0.022 
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Exhibit 5.10-3 
Summary of Ambient Air Monitoring Levels for Monitoring Stations Near  

the Project Area 

Pollutant Averaging 
Time 

Existing 
NAAQS 

Standard 
1999 2000 2001 2002 2003 2004 2005 2006 

National Jewish Hospital – 14th Avenue/Albion Street 
8-Hour (2nd 
Max) 

9 ppm  
(10 mg/m3) 4.6 4.7 3.9 3.1 3.3 3.4 2.4 2.5 

CO 
(ppm)  1-Hour (2nd 

Max) 
35 ppm  
(40 mg/m3) 10.6 7.6 8.5 6.0 6.5 6.8 3.6 3.9 

Annual Mean 15 µg/m3 7.2 9.7 13.5 No 
Data 5.1 5.9 8.9 9.8 

PM2.5 
(µg/m3) 24-Hour (2nd 

Max) 
35 µg/m3 13.3 25.8 45.5 No 

Data 12.7 16.7 25.9 39.6 

Welby – 3174 E. 78th Avenue 
8-Hour (2nd 
Max)  

9 ppm  
(10 mg/m3) 3.6 2.9 3.3 2.6 3.0 2.8 2.2 2.5 

CO 
(ppm) 1-Hour (2nd 

Max) 
35 ppm  
(40 mg/m3) 6.0 4.3 5.8 4.4 5.2 4.0 3.3 3.8 

8-Hour  
(max) 

0.08 ppm 0.081 0.066 0.066 0.074 0.070 0.070 0.076 0.081 
O3 (ppm) 

1-Hour (4th 
Max) 

0.12 ppm 0.088 0.073 0.078 0.086 0.083 0.075 0.083 0.087 

Annual Mean Revoked 22.1 24.0 27.9 24.6 23.6 29.5 32.3 27.8 
PM10 
(µg/m3) 24-Hour (2nd 

Max) 
150 µg/m3 42.0 43.0 55.0 45.0 41.0 95.0 66.0 50.0 

NO2 
(ppm) Annual Mean 

0.053 ppm 
(100 µg/m3) 0.020 0.016 0.026 0.020 0.022 0.022 0.021 0.019 

Annual Mean 0.03 ppm 0.003 0.003 0.003 0.003 0.003 0.002 0.002 0.002 

24-Hour (2nd 
Max) 

0.14 ppm 0.012 0.009 0.012 0.011 0.010 0.009 0.008 0.006 SO2 
(ppm) 

3-Hour (2nd 
Max) 

------- 0.055 0.041 0.050 0.047 0.039 0.029 0.023 0.025 

Denotes the fact that the existing standard was exceeded. 
 
 
Air Quality Conformity 
In order to receive transportation funding or approvals from FHWA, state, and local transportation 
agencies with plans, programs or projects in non-attainment or maintenance areas must demonstrate that 
they meet the transportation conformity requirements of the Clean Air Act as set forth in the 
transportation conformity rule. The project must meet conformity requirements at both the regional and 
project levels. Transportation conformity is a way to ensure the following: 

• Planning for transportation systems is consistent with and conforms to state air quality plans for 
attaining and maintaining the health-based NAAQS; and 

• Neither the transportation system as a whole nor individual transportation projects cause new air 
quality violations or worsen existing violations. 
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When considering the planning provisions of the Transportation Equity Act for the 21st Century and 
Safe, Accountable, Flexible, Efficient Transportation Equity Act: A Legacy for Users, transportation 
conformity is intended to ensure that integrated transportation and air quality planning occurs in areas 
designated by EPA as non-attainment or maintenance areas. Together, these provisions require that 
states demonstrate that their transportation plans, programs, and projects funded or approved by FHWA 
conform to the State Implementation Plan (SIP) and meet the NAAQS. A SIP is a collection of the 
regulations a state will use to clean up polluted areas and maintain compliance with the NAAQS in areas 
already in compliance. The states must involve the public, through hearings and opportunities to 
comment, in the development of the SIP. 
 
The project area is a part of the Central Front Range Air Quality Control Region along with Boulder, 
Broomfield, Gilpin, Clear Creek, Adams, Arapahoe, Denver, and Jefferson counties. Portions of project 
alternatives are included, as placeholders, in the Denver Regional Council of Governments 2035 Metro 
Vision Regional Transportation Plan (2007b) and have been included in the air quality modeling for the 
latest conformity determination. However, this project does not meet the conformity requirements of the 
Clean Air Act because a preferred alternative is not completely included in the 2035 Metro Vision 
Regional Transportation Plan and SIP. This project must demonstrate, in the Final Environmental 
Impact Statement (FEIS), conformity at both a regional and project level before the Record of Decision 
can be issued. A project level conformity demonstration must be made because the project area is 
designated as an attainment/maintenance area for CO, PM10, and 8-hour O3. 
 
5.10.1.2 Mobile Source Air Toxics 
The 1990 Amendments to the Clean Air Act introduced legislation addressing the control of hazardous 
air pollutants, or air toxics. Before that date, much of the focus on air pollution control had been on the 
criteria pollutants discussed previously. Consequently, there is little information available on emission 
levels of MSATs prior to 1990. 
 
Qualitatively, it can be assumed that MSAT emissions were higher before 1990. I-70 was constructed 
through Denver in the late 1960s, which increased the vehicle miles traveled (VMT) in the area. One of 
the most significant emission control innovations on automobiles was the introduction of the catalytic 
converter in 1974. Catalytic converters were designed to control CO, hydrocarbons, and NOx, and also 
reduce MSAT emissions. 
 
Emission reductions from diesel engines were not a focus of research as early as they were for other 
motor vehicles; much of the diesel emission reductions have occurred since about 1990 (EPA, 2000). 
The reductions in the 1990’s were primarily due to improvements in the combustion process and in fuel 
systems (e.g., electronic fuel systems) so that diesel engines burned cleaner, producing lower emissions. 
The use of exhaust emission controls on diesel engines is just starting to be implemented at the present 
time. In the period before 1990, emissions of MSATs from motor vehicles should therefore have been 
higher than during more recent periods. 
 
Federal Guidance 
MSATs are a relatively new area of potential concern in the air quality field, and there is less 
information available about MSATs than criteria pollutants. FHWA has done extensive analyses relative 
to the evaluation of MSATs in environmental impact statements (EISs) for highway-related projects. On 
February 3, 2006, FHWA released its interim guidance on when and how to analyze MSATs in the 
NEPA process for highways. The following discussion is in accordance with the interim guidance. 
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In addition to the criteria air pollutants for which there are NAAQS, EPA also regulates air toxics. Most 
air toxics originate from human-made sources, including on-road mobile sources, non-road mobile 
sources (e.g., airplanes), area sources (e.g., dry cleaners), and stationary sources (e.g., factories or 
refineries). 
 
MSATs are a subset of the 188 air toxics defined by the Clean Air Act. 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 unburned through the engine. 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 (EPA, 2000). 
 
EPA is the lead federal agency for administering the Clean Air Act and has certain responsibilities 
regarding the health effects of MSATs. EPA issued a Final Rule on Controlling Emissions of Hazardous 
Air Pollutants from Mobile Sources on March 29, 2001. This rule was issued under the authority in 
Section 202 of the Clean Air Act. In its rule, EPA examined the effects of existing and newly 
promulgated mobile source control programs, including its reformulated gasoline program, its national 
low emission vehicle 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 forecasts that even with a 64 percent 
increase in 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 PM 
emissions by 87 percent, as shown in Exhibit 5.10-4. 
 
As a result, EPA concluded that no further motor vehicle emissions standards or fuel standards were 
necessary to further control MSATs. The agency is preparing another rule under authority of CAA 
Section 202(l) that will address these issues and could make adjustments to the full 21 and the primary 
six MSATs.     
 
5.10.1.2.1 Unavailable Information for Project-Specific MSAT Analysis 
This EIS includes a basic analysis of the likely MSAT emission impacts of this project. In FHWA’s 
view, the lack of a national consensus on an acceptable level of risk and other air quality criteria 
assumed to protect the public health and welfare, as well as the reliability of available technical tools do 
not enable us to predict with confidence the project-specific health impacts of the emission changes 
associated with the alternatives evaluated in this EIS. The outcome of such an assessment would be 
influenced more by the uncertainty introduced into the process by the assumptions made rather than any 
real insight into the actual health impacts from MSAT exposure directly attributable to the proposed 
action. Due to these limitations, the following discussion is included in accordance with CEQ 
regulations (40 CFR §1502.22[b]) regarding incomplete or unavailable information. Information on 
current health conditions within and near the project area was previously discussed in Section 5.2.1.5, 
Current Health Conditions. 
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Exhibit 5.10-4 
U.S Annual Vehicle Miles Traveled vs. Mobile Source Air Toxics  

Emissions, 2000-2020 

 
Notes: For on-road mobile sources. Emissions factors were generated using MOBILE 6.2. MTBE proportion of 
market for oxygenates is held constant, at 50 percent. Gasoline, Reid vapor pressure, and oxygenate content are 
held constant. VMT: Highway Statistics 2000, Table VM-2 for 2000, analysis assumes annual growth rate of 2.5 
percent. "DPM + DEOG" is based on MOBILE 6.2-generated factors for elemental carbon, organic carbon, and 
SO4 from diesel-powered vehicles, with the particle size cutoff set at 10.0 microns. 
Source: http://www.fhwa.dot.gov/environment/airtoxic/020306guidapc.htm 

 
 
Information that is Unavailable or Incomplete 
Evaluating the environmental and health impacts from MSATs on a proposed highway project would 
involve several key elements; chief among them is what constitutes an “acceptable level” of risk. 
Incremental risk levels from a new source which are projected to be less than 1 in 1 million are generally 
considered to be negligible; while, incremental risk levels greater than 100 in 1 million are generally 
considered to be unacceptable. Indeed, the EPA prevailed in a recent U.S. Court of Appeals for the 
District of Columbia decision (Natural Resources Defense Council v. Environmental Protection Agency, 
2008) that its 2006 hazardous organic National Emission Standards for Hazardous Air Pollutants 
(NESHAPs) rule reduced emissions to levels that present "an acceptable level of risk and protect public 
health with an ample margin of safety" at risks less than 100 in 1 million. EPA’s benzene NESHAPs is 
also based on reducing risks to less than 100 in 1 million. 
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There is also no national consensus on dose-response values for MSATs. For instance, the EPA provides 
ranges of air concentrations at specific risk levels for lifetime exposure to benzene, with uncertainty 
spanning perhaps an order of magnitude. The practical uncertainty is even greater, because the 
California Air Resources Board (CARB) puts the air concentration risk levels for benzene at an order of 
magnitude less than equivalent EPA values. In addition, most notably, CARB has implemented an air 
concentration risk level for diesel PM; whereas, EPA has not. EPA states in their risk assessment of 
diesel PM entitled “Health Assessment Document for Diesel Engine Exhaust” that: 
 

[…] an exploratory risk analysis shows that environmental cancer risks possibly range from 10-5 to 
nearly 10-3, while a consideration of numerous uncertainties and assumptions also indicates that 
lower risk is possible and zero risk cannot be ruled out. These risk findings are only general 
indicators of the potential significance of the lung cancer hazard and should not be viewed as a 
definitive quantitative characterization of risk or be used to estimate an exposure-specific population 
impact (EPA, 2002, pp 8-16 and 8-17).  

 
In contrast to EPA’s risk assessment for diesel PM, there is little-to-no documentation as to precisely 
how the CARB unit risk value for diesel PM was obtained, nor precisely on what it is based. The 
uncertainties in the unit risk value for diesel PM are exceptionally large, since epidemiological studies of 
diesel engine exhaust do not consistently find that exposure to diesel PM causes cancer (cohorts of 
underground miners exposed to the highest concentrations of diesel PM, for example, appear to have no 
excess risk of lung cancer). Thus, the EPA has found that the available epidemiological data do not 
support the development of any unit risk value for diesel PM. 
 
An association between an incremental increase in traffic volumes and the risk level generally 
considered unacceptable is implied in a screening-level risk analysis included in the National 
Cooperative Highway Research Program (NCHRP) report entitled “Analyzing, Documenting, and 
Communicating the Impacts of Mobile Source Air Toxic Emissions in the NEPA Process” (2007). For 
freeways, an incremental increase in traffic volumes of 125,000 to 443,000 AADT is linked with an 
incremental 1 in 1 million risk level, based on EPA’s range of unit risk values for benzene. The analysis 
was conducted for an overly simplified exposure condition, assuming that emission levels associated 
with a 2010 vehicle fleet would persist for 70 years, discounting the recognized significant mitigation 
associated with EPA’s Tier 2 and heavy-duty truck emissions standards and the 2007 MSAT rule. By 
extension, based on the same over-simplification, an incremental increase in freeway traffic volumes of 
1,250,000 to 4,430,000 AADT are associated with a 10 in 1 million risk level and an incremental 
increase in freeway traffic volumes of 12,500,000 to 44,300,000 AADT are associated with a 100 in 1 
million risk level – the level above which is generally considered unacceptable. The inherent assumption 
is that EPA is correctly estimating benzene and diesel PM air concentration risk levels and CARB’s 
estimates are incorrect. Different results and conclusions would be obtained if the reverse is true or if 
neither EPA nor CARB is correct. Consequently, FHWA finds that there is considerable uncertainty 
associated with estimates of adverse residual risk after implementation of EPA’s 2007 MSAT rule and 
other control programs.  
 
According to EPA in their Air Toxics Risk Assessment Reference Library, risk and hazard estimates are 
typically reported as one significant figure. Based on the NCHRP screening-level risk analysis model, 
the ability to discern between a 1 in million risk level and a 2 in 1 million risk level is associated with a 
freeway traffic volume increase of 125,000 to 443,000 AADT. In FHWA’s view, risk assessment 
methodologies applied to highway projects are a blunt instrument.  
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The methodologies for forecasting health impacts include emissions modeling; dispersion modeling; 
exposure modeling; and then final determination of health impacts – each step in the process building on 
the model predictions obtained in the previous step. All are also encumbered by technical shortcomings 
or uncertain science that prevents a more complete determination of the MSAT health impacts of this 
project. 

• Emissions – EPA characterizes their MOBILE6.2 emission factor model as a regional model and 
not a project-level model. It is a trip-based model, where emission factors are projected based on 
a “typical” trip of 7.5 miles and vehicle speeds averaged over the trip. MOBILE6.2 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, it has limited applicability at the project level. EPA 
will be addressing this limitation in its MOVES model, a replacement to MOBILE6.2. The 
implication of this limitation is illustrated and noted by UC-Davis in Exhibit 5.10-5, i.e., 
“Smooth flow reduces emissions by a factor of nearly 20”, which cannot be reflected in a trip-
based or link-based model. Similar results have been found in analyses by UC Riverside (Barth, 
for CO2) and NC State (Frey, for multiple pollutants). 

 
Exhibit 5.10-5 

HC Emissions: Exploratory Results  
(Smooth flow reduces emissions by a factor of nearly 20) 

 
 
Even within the confines of regional emissions modeling, EPA and CARB have a different view 
of what MSAT emissions would look like from a future vehicle fleet required to meet identical 
vehicle emission standards. Although the same basic concepts were used in developing their 
respective mobile source emission factor models, widely disparate results are produced for 
MSATs. EPA’s MOBILE6.2 model generally predicts higher emission factors for benzene 
compared to CARB’s Emfac2007 model. Emfac2007 generally predicts higher emission factors 
for diesel PM compared to MOBILE6.2. Exhibit 5.10-6 provides a comparison of emission 
factors produced by the models for benzene and diesel particulate matter for the 2030 calendar 
year. Notice that diesel PM emission factors from MOBILE6.2 do not vary with speed; in 
Emfac2007 they do. In part, because of this, EPA has concluded that: 
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We continue to believe that appropriate tools and guidance are necessary to ensure credible 
and meaningful PM2.5 and PM10 hot-spot analyses. Before such analyses can be performed, 
technical limitations in applying existing motor vehicle emission factor models must be 
addressed, and proper federal guidance for using dispersion models for PM hotspot analysis 
must be issued. With the release of MOBILE6.2, state and local transportation agencies now 
have an approved model for estimating regional PM2.5 and PM10 emission factors in SIP 
[State Implementation Plan] inventories and regional emissions analyses for transportation 
conformity. However, MOBILE6.2 has significant limitations that make it unsatisfactory for 
use in microscale analysis of PM2.5 and PM10 emissions as necessary for quantitative hot-
spot analysis (71 FR 12498). 
 

The limitations noted by EPA equally apply to diesel PM emission factors. 
 

Exhibit 5.10-6 
Comparison of Emission Factors 

 
 
 

• Dispersion – The tools to predict how MSATs disperse are also limited. EPA’s current 
regulatory models, CALINE3 and CAL3QHC, were developed and validated with emission rates 
from the MOBILE4 model more than a decade ago. Based on updated emission rates to 
MOBILE5, an extensive evaluation of the CAL3QHC model was conducted in an NCHRP study 
as part of the development of the HYROAD model. The study report documents poor model 
performance at ten sites across the country, 3 where intensive CO monitoring was conducted 
plus an additional 7 with less intensive monitoring. The report is available online from EPA at 
www.epa.gov/ scram001/dispersion_alt.htm#hyroad. 

• 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 the ability to reach meaningful conclusions about project-
specific health impacts. Exposure assessments are difficult because it is difficult to reliably 
forecast long-term concentrations of MSATs near roadways, and to determine the portion of time 
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that people are actually exposed to those concentrations at a specific location. These difficulties 
are magnified for lifetime, 70-year risk assessments, particularly because unsupportable 
assumptions would have to be made regarding changes in travel patterns and vehicle technology 
(which affects emissions rates) over that time frame. There are also considerable uncertainties 
associated with the existing estimates of toxicity of the various MSATs, because of factors such 
as low-dose extrapolation and translation of occupational exposure data to the general 
population, a concern expressed by the Health Effects Institute (HEI).  

 

For example, consider the exposure-response relationship for alcoholic beverages. Alcoholic 
beverages are established causes of cancer in humans; about 3 percent of all cancers world-wide 
are thought to be caused by over-consumption of alcoholic beverages. There is a clear dose-
response relationship for alcoholic beverages, with risk of cancer death increasing (essentially) 
linearly for exposures ranging from 2 drinks per day through 6-plus drinks per day. But there is 
neither evidence nor reason to suppose that, for example, 1 or 0.5 drinks per day also increase 
people’s risk of cancer death. Indeed, the exposure-response data, interestingly enough, show a 
“J-shaped” dose response relationship, such that people consuming 1 drink per day are 
significantly less likely to die of cancer than those who drink no alcoholic beverages. If one were 
to make the standard “regulatory style” assumption about low-level exposure to alcohol, one 
would both vastly overestimate the cancer risk, and also miss entirely what turns out to be a low-
level protective effect. In such a case, it would hardly be “erring on the side of public health” to 
estimate that exposures that are orders of magnitude smaller than the 2 drinks-per-day cancer-
effect-level put people at risk of cancer. This is not to say, of course, that very-low-level 
exposures to MSAT emissions prevent cancer; nor is it to assert that such exposures are 
demonstrably or obviously safe. It is only to point out that extrapolation beyond observable 
exposures and responses are at best an uncertain business and become increasingly uncertain the 
farther one strays from the empirical data. 

 
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 project benefits [name specific benefits with available supporting statistics, such as 
reducing traffic congestion, accident rates, and fatalities plus improved access for emergency response] 
that are better suited for quantitative analysis. 
 
Summary of Existing Credible Scientific Evidence Relevant to Evaluating MSATs 
Research into the health effects of MSATs 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 in 1996 to evaluate modeled estimates of human exposure applicable to 
the county level. While not intended for use as a measure of or benchmark for local exposure, the 
modeled estimates in the National Air Toxics Assessment database best illustrate the levels of various 
toxics when aggregated to a national or state level. 
 
EPA has assessed the risks of various kinds of exposures to these pollutants and that information is 
available in the Integrated Risk Information System, a database of human health effects that may result 
from exposure to various substances found in the environment. The following toxicity information for 



I-70 East Draft Environmental Impact Statement   5.10 Air Quality  

 Chapter 5: Affected Environment, Environmental Consequences, and Mitigation 
 

November 2008   5.10-15 

the six prioritized MSATs was taken from the Integrated Risk Information System database Weight of 
Evidence Characterization summaries. This information is taken verbatim from EPA's Integrated Risk 
Information System 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 is likely to be carcinogenic to humans by inhalation from environmental 
exposures. Diesel exhaust as reviewed in this document is the combination of DPM and diesel 
exhaust organic gases. 

• Diesel exhaust 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. 

 
Some recent studies have reported that proximity to roadways is related to adverse health outcomes – 
particularly respiratory problems.1 Many health studies use an epidemiological approach to relate the 
possibility of harm due to the proximity to the roadway. FHWA has concerns about reaching 
conclusions regarding health impacts from highway emissions based on proximity studies in areas 
known to exceed ambient air quality standards, such as the recent study by Dr. James Gauderman, et al., 
entitled “Effect of Exposure to Traffic on Lung development from 10 to 18 Years of Age: A Cohort 
Study”. These studies do not measure specific pollutants but only roadway proximity, so any reported 
negative health impacts may be due to either the criteria pollutants or MSATs. Epidemiological studies 
suffer from the limitation that they cannot by their very nature establish causality. They may indicate 
statistical associations, but other confounding factors may be missed and may represent the true cause of 
the impact. Furthermore, not all studies show a negative impact. For example, the “Long term Effects of 
Traffic-Related Air Pollution on Mortality”” (Beelen et al., 2009), only found weak associations 
between proximity to major roadways and health effects. This fact was also reported as a major 
shortcoming in health studies of this nature in, “Does Traffic-Related Air Pollution Contribute to 
Respiratory Disease Formation in Children?” (Jerrett, 2007). In his review, Jerrett also points out 
another shortcoming in recent health studies dealing with determining the effect of proximity. He points 
out that most of these studies utilize a basic measure of distance to roadway as a proxy of exposure; 
however, because of the variable nature of particles and gaseous pollutants, the true variability of air 
pollutants within the neighborhood scale needs to be captured to identify the health effects of specific 

                                                 
1 South Coast Air Quality Management District, Multiple Air Toxic Exposure Study-II (2000); South Coast Air 
Quality Management District, Multiple Air Toxic Exposure Study-III (2007); Highway Health Hazards, The Sierra 
Club (2004) summarizing 24 Studies on the relationship between health and air quality); NEPA's Uncertainty in 
the Federal Legal Scheme Controlling Air Pollution from Motor Vehicles, Environmental Law Institute, 35 ELR 
10273 (2005) with health studies cited therein. 
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components of the air pollution mixture. Additionally, Jerrett states “exposures assigned on distance to 
traffic or traffic counts near the home are prone to […] errors […] and biased results” (p 826). 
 
Because analytical methodologies vary greatly between individual health studies, and all studies have 
limitations, it is not practical to draw definitive conclusions based solely on individual studies. Rather 
the total body of literature needs to be consulted before conclusions can be made. To that end, 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 first study was completed and the findings published last 
year in Special Report 16 – Mobile-Source Air Toxics: A Critical Review of the Literature on Exposure 
and Health Effects (Health Effects Institute [HEI], 2007). For each of the MSATs reviewed, the analysis 
answers three questions: 

• To what extent are motor vehicles a significant source of exposure? 
• Does it affect human health? 
• Does it affect human health at environmental concentrations? 

 
HEI concludes that exposure to many MSATs comes from sources other than vehicles and that mobile 
sources are the primary sources of exposure for only a few of the 21 MSATs listed by the EPA in its 
2001 Rule. For many of the MSATs reviewed, HEI concluded that there is insufficient data for an 
assessment of ambient exposures on human health. 
 
A recent technical report by Gregg Thomas and Debra Bain (2007) conducted a neighborhood-scale air 
toxics assessment in North Denver, which includes a portion of the project area. The study concluded 
that micro scale monitoring studies can be used to accurately assess impacts of MSATs from nearby 
roadways. Several highway air toxics monitoring studies will be conducted in Las Vegas, Detroit, and 
Raleigh as a result of the Sierra Club/FHWA US-95 court settlement. 
 
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 
Given the uncertainties outlined above, a quantitative assessment of the effects of air toxic emissions 
impacts on human health cannot be reliably 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. As noted previously, the current emissions model is not capable of serving as a 
meaningful emissions analysis tool for smaller projects. 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 quantitative analysis of MSAT emissions relative to the various 
alternatives, (or a qualitative assessment, as applicable) and has acknowledged that (some, all, or 
identify by alternative) the project alternatives 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 reliably estimated. 
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5.10.1.3 Project Level MSAT Discussion 
As discussed above, FHWA believes technical shortcomings of emissions and dispersion models and 
uncertain science with respect to health effects prevent meaningful or reliable estimates of MSAT 
emissions and effects of this transportation project. However, even though reliable methods do not exist 
to accurately estimate the health impacts of MSATs at the transportation project level, it is possible to 
qualitatively assess the levels of future MSAT emissions under the project. Although a qualitative 
analysis cannot identify and measure health impacts from MSATs, it can give a basis for identifying and 
comparing the potential differences among MSAT emissions—if any—from the various alternatives. 
The qualitative assessment presented below is derived in part from a study conducted by the FHWA 
entitled A Methodology for Evaluating Mobile Source Air Toxic Emissions Among Transportation 
Project Alternatives (FHWA, n.d.). 
 
For the build alternatives, the amount of MSATs emitted would be proportional to the vehicle miles 
traveled, or VMT, assuming that other variables such as fleet mix are the same for each alternative. The 
VMT estimated for each of the build alternatives is slightly higher than that for the No-Action 
Alternative, because the additional capacity increases the efficiency of the roadway and attracts rerouted 
trips from elsewhere in the transportation network. The increase in VMT would lead to higher MSAT 
emissions for the action alternative along the highway corridor; along with a corresponding decrease in 
MSAT emissions along the parallel routes. The emissions increase is offset somewhat by lower MSAT 
emission rates due to increased speeds; according to EPA’s MOBILE6.2 emissions model, emissions of 
all of the priority MSATs except for diesel particulate matter decrease as speed increases. The extent to 
which these speed-related emissions decreases will offset VMT-related emissions increases cannot be 
reliably projected due to the inherent deficiencies of technical models. 
 
Because the estimated VMT under each of the Alternatives are nearly the same, it is expected there 
would be no appreciable difference in overall MSAT emissions among the various 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. 
 
The additional travel lanes contemplated as part of the project alternatives will have the effect of moving 
some traffic closer to nearby homes, schools, and businesses; therefore, under each alternative there may 
be localized areas where ambient concentrations of MSATs could be higher under the build alternatives 
than the No Action Alternative. However, as discussed above, the magnitude and the duration of these 
potential increases compared to the No Action Alternative cannot be accurately quantified due to the 
inherent deficiencies of current models. In sum, when a highway is widened and, as a result, moves 
closer to receptors, the localized level of MSAT emissions for the Build Alternative could be higher 
relative to the No Action Alternative, but this could be offset due to increases in speeds and reductions 
in congestion (which are associated with lower MSAT emissions). Also, MSATs will be lower in other 
locations when traffic shifts away from them. However, on a regional basis, EPA’s vehicle and fuel 
regulations, coupled with fleet turnover, will over time cause substantial reductions that, in almost all 
cases, will cause region-wide MSAT levels to be significantly lower than today. 
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5.10.2 Environmental Consequences 
The environmental consequences of the different alternatives are discussed for each alternative relative 
to construction-related fugitive emissions, criteria pollutants, CO “hot spot” analysis, PM10 hot spot 
analysis, and MSATs. The design options that are being considered do not result in different air quality 
effects and as such, they are not analyzed separately. Additional detail on the methodology used to 
assess potential air quality effects is included in the I-70 East Air Quality Technical Report (2008). 
Basic analysis assumptions for the air quality analysis include: 

• Criteria Pollutants – Emission inventories were developed for each of the alternatives from the 
estimated VMT. Years analyzed include the baseline year (2001), the long-range planning 
horizon for the project (2030), and interim years 2010 and 2020. The mobile source emission 
factors for PM10 and SO2 were taken from Table 3.4-1 Summary of VMT, Emission Factors and 
Emission Inventory for Mobile Sources, in the Colorado State Implementation Plan for PM10, 
Revised Technical Support Document (CDPHE, 2005). VOC, CO, and NOx emission factors 
were provided by CDPHE (CDPHE, personal communication, April 24, 2006). For all 
pollutants, the urban fringe emission factor for the analysis year was used. Specifically, for 
VOCs, CO, and NOx, the urban fringe morning peak emission factor was used. Secondary 
particulate formation from NOx and SO2 is accounted for in the particulate emission factors for 
tailpipe emissions. 

• PM10 – A qualitative analysis was conducted rather than a quantitative analysis because EPA and 
FHWA do not currently have an approved methodology or model to assess the effects from 
highway projects. The “Transportation Conformity Guidance for Qualitative Hot-spot Analyses 
in PM2.5 and PM10 Non-attainment and Maintenance Areas” (EPA & FHWA, 2006) was 
followed. The hot spot analysis used the modeling results in the SIP revision as a baseline. The 
assumption was made that the SIP analysis included all baseline PM10 emissions, and represents 
the No-Action Alternative. Assuming all other variables to be constant, the percent change in 
emissions from the No-Action Alternative to Alternatives 1, 3, 4, and 6 would then result in a 
corresponding increase in local PM10 concentrations.  

• CO Microscale “Hot Spot” Analysis – The intersections chosen for hot spot modeling were 
determined by consultation between the project team, CDOT, and the Air Pollution Control 
Division in air quality scoping meetings. Locations that were considered for the hot spot analysis 
include any intersections where the future level of service is classified as “D”, “E”, or “F”. The 
intersections with the lowest projected level of service combined with the highest traffic volumes 
were selected for this analysis. Emissions at these interchanges were developed by multiplying 
the emission factors by the projected VMT at these interchanges. The years analyzed include the 
project years 2010, 2020, and 2030. 

• MSAT – The MSAT analysis was accomplished by using the EPA’s MOBILE 6.2 emission 
inventory model, which calculates MSAT emission factors (in gram/mile) for a number of 
vehicle types, ranging from passenger cars to heavy duty diesel vehicles. The years analyzed 
include the baseline year (2001), the long-range planning horizon for the project (2030), and 
interim years 2010 and 2020. In addition, MSAT emission factors were also calculated for the 
year 1990, to provide a longer-term perspective that includes the year when air toxics were first 
identified in the 1990 Clean Air Act.   

 
To support the air quality analysis, the VMT for each alternative within the project area for the years 
2001, 2010, 2020, and 2030 was obtained from the Denver Regional Council of Governments regional 
travel demand model. VMT for the year 1990 was provided by the CDPHE, although there is more 
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uncertainty about historical VMT records for 1990. The VMT for each alternative for representative 
years are presented in Exhibit 5.10-7 
 

Exhibit 5.10-7 
Vehicle Miles Traveled by Alternative 

Vehicle Miles Traveled (miles/day) 
Alternative 

Year 1990 Year 2001 Year 2010 Year 2020 Year 2030 

No-Action 2,612,000 5,067,400 6,565,300 8,396,000 10,103,500 
Alternative 1 2,612,000 5,067,400 6,772,360 8,856,200 10,657,300 
Alternative 3 2,612,000 5,067,400 6,804,300 8,927,200 10,742,700 
Alternative 4 2,612,000 5,067,400 6,736,200 8,775,900 10,536,600 
Alternative 6 2,612,000 5,067,400 6,734,000 8,771,000 10,554,700 

The VMT for 1990 and 2001 are the same for all project alternatives, since the data are based on historical records. 
No significant difference in VMT between the options of any given alternative. 

 
 

As shown in Exhibit 5.10-7, the VMT for the No-Action Alternative and each project alternative are 
similar, varying by less than seven percent in any future year. 
 
Construction-Related Fugitive Emissions 
Different design options are being evaluated within the alternatives. These options include shifting to the 
north or south between Brighton Boulevard and Quebec Street on Alternatives 1 and 3, two options for 
connecting the realignment (Alternatives 4 and 6) to existing I-70 near Brighton Boulevard, and two 
options for the proposed interchange at Central Park Boulevard (all build alternatives). There will be no 
difference in VMT, and consequently air emissions, for any of the design options, so the results of the 
analysis are presented by alternative only. 
 
The assessment of fugitive emissions from construction is difficult to complete until specific 
construction methods and sequencing are developed for the preferred alternative. This is because the 
emission factors used to estimate construction emissions require specific information regarding 
equipment type, (i.e., dozer, scraper, grader, etc.), operating hours, vehicle speed, etc.; therefore, the 
total amount of material to be handled was used as a surrogate for estimating the emissions from the 
project alternatives and construction equipment exhaust emissions. 
 
Exhibit 5.10-8 presents the volume of material to be handled for each project alternative. Alternative 6 
East is projected to have the greatest volume of material to be handled, and would therefore likely 
generate the greatest amount of fugitive emissions. Excluding the No-Action Alternative, the least 
amount of material handled is expected to occur during the construction of Alternative 1 South, although 
the difference in material handled between Alternative 6 East and Alternative 1 South is no more than 
20 percent. 
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Exhibit 5.10-8 
Volume of Material Handled for Highway Alternatives 

 
 
 
Construction of any of the alternatives would result in generation of construction-related fugitive 
emissions. As discussed in Section 5.10.3, Mitigation, emissions can be minimized by implementing 
appropriate dust control practices. 
 
Criteria Pollutants 
Regardless of the alternative, all pollutants are expected to have lower emissions in the future compared 
to 2001, with the exception of PM10. These emission decreases are projected because older, higher-
polluting vehicles are expected to be replaced with newer, lower-polluting vehicles. The better-
controlled emissions in newer vehicles more than compensate in most cases for the increase in VMT that 
will occur with each of the project alternatives.   
 
For CO, increases in control efficiency of CO emissions begin to flatten out in 2020, so that the 
continuing growth in VMT from 2020 to 2030 causes CO emissions to increase again. For PM10, the 
primary source of particulate emissions from motor vehicles is re-entrained road dust (e.g., from road 
sanding during the winter). Consequently, particulate emissions generally increase as VMT increases. 
Exhibit 5.10-9 and Exhibit 5.10-10 show the annual criteria pollutant emissions associated with the 
different alternatives. 
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Exhibit 5.10-9 
Annual Criteria Pollutant Emissions by Alternative 

Emissions (Tons per Year) 
Pollutant 

Year 2001 Year 2010 Year 2020 Year 2030 

No-Action Alternative 
VOC 1,698 1,008 703 779 
CO 32,885 30,426 27,524 32,117 
NOx 4,370 2,714 1,433 1,230 
SO2 185.88 22.10 28.92 35.20 
PM10 1,498 1,628 1,889 2,230 
Alternative 1 
VOC 1,698 1,039 742 822 
CO 32,885 31,385 29,033 33,878 
NOx 4,370 2,800 1,512 1,298 
SO2 185.88 22.80 30.51 37.13 
PM10 1,498 1,679 1,993 2,353 
Alternative 3 
VOC 1,698 1,044 748 828.50 
CO 32,885 31,533 29,266 34,149 
NOx 4,370 2,813 1,524 1,308 
SO2 185.88 22.92 30.75 37.43 
PM10 1,498 1,687 2,009 2,372 
Alternative 4 
VOC 1,698 1,034 735 813 
CO 32,885 31,218 28,770 33,494 
NOx 4,370 2,785 1,498 1,283 
SO2 185.88 22.68 30.23 36.71 
PM10 1,498 1,670 1,975 2,326 
Alternative 6 
VOC 1,698 1,033 735 814 
CO 32,885 31,208 28,754 33,552 
NOx 4,370 2,784 1,497 1,285 
SO2 185.88 22.67 30.22 36.77 
PM10 1,498 1,669 1,974 2,330 

Note: PM10 emissions include PM, NOx, and SO2 from exhaust and road dust and sanding emissions. 
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Exhibit 5.10-10 
Annual Criteria Pollutant Emissions 

 
 
 
Several conclusions were drawn from the data shown in Exhibit 5.10-9: 

• For VOC, NO2, and SO2, annual emissions in the project area would be expected to decline 
throughout the project period (through 2030) for all alternatives. Emissions in 2030 for 
Alternatives 1, 3, 4, and 6 are projected to be modestly higher (< ten percent) than comparable 
emissions from the No-Action Alternative. The fact that NO2 and VOC emissions remain 
relatively flat throughout the project period indicates that the project should have a minimal 
effect on O3 levels. 

• For CO, annual emissions in the project area would be expected to decline compared to 2001 
levels through 2020, but will then show moderate increases in the project area in 2030. This is 
due to flattening of improvements in control efficiency of CO emissions, so that increases in 
VMT would begin to offset diminishing efficiency gains. Emissions of CO in 2030 are projected 
to decrease slightly from 2001 in the No-Action Alternative, and increase slightly (< four 
percent) for Alternatives 1, 3, 4, and 6. 

• PM10 emissions are directly related to increases in VMT. Regardless of which alternative is 
selected, VMT is projected to increase by 50 percent over the baseline condition by 2030, 
resulting in a corresponding 50 percent increase in PM10. The primary source of PM10 emissions 
is re-entrained road dust, such as results from road sanding during the winter. The hot spot 
analysis conducted for PM10 indicates that PM10 levels should remain below the standard through 
2030. 

• PM2.5 levels, which have been in compliance with the standards to date, should be watched 
closely. If the recent EPA rule-making revising the PM2.5 and O3 NAAQS to a more stringent 
standard had been in place over the past several years, the CAMP Monitoring Station would have 
exceeded the standard in 2000, 2001, 2002, 2004, and 2005 for PM2.5. 
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Carbon Monoxide “Hot Spot” Analysis 
CO eight-hour average concentration levels for the selected intersections were calculated for the future 
years 2010, 2020, and 2030. Modeling was performed using the EPA CAL3QHC model and was done 
in accordance with EPA modeling guidance. To arrive at a final result, the highest modeled CO 
concentration for each scenario was combined with the projected CO background concentration in the 
area. This value is then compared to the eight-hour standard of 9 ppm to determine any violations. 
 
A CO hot-spot analysis is not required for the No-Action Alternative. Traffic volumes at the modeled 
interchange locations for Alternatives 1 and 3 are the same, so their effect on CO hot-spot 
concentrations would be the same. As shown in Exhibit 5.10-11, no exceedences of the CO NAAQS of 
9 ppm are projected to occur for Alternatives 1 or 3. Similarly, traffic volumes at the modeled 
interchanges for Alternatives 4 and 6 are the same, so their effect on CO hot-spot concentrations would 
be the same. As shown in Exhibit 5.10-11, no exceedences of the CO NAAQS of 9 ppm are projected to 
occur for Alternatives 4 or 6. 
 

Exhibit 5.10-11 
Carbon Monoxide Hotspot Modeling Results 

Alternatives 1 and 3  

Location Year Modeled 
Concentration (ppm)

Background 
Concentration (ppm) 

Total* 
Concentration (ppm)

Alternatives 1 and 3 

I-70 at Steele 
Street 

2010 
2020 
2030 

2.5 
2.1 
2.2 

3.5 
2.9 
3.0 

6.0 
5.0 
5.2 

I-70 at Colorado 
Boulevard 

2010 
2020 
2030 

3.2 
2.8 
3.0 

3.5 
2.9 
3.0 

6.7 
5.7 
6.0 

I-70 at Peoria 
Street 

2010 
2020 
2030 

2.9 
2.4 
2.6 

3.5 
2.9 
3.0 

6.4 
5.3 
5.6 

Alternatives 4 and 6 

I-70 at Colorado 
Boulevard 

2010 
2020 
2030 

2.4 
2.1 
2.0 

3.5 
2.9 
3.0 

5.9 
5.0 
5.0 

46th Avenue at 
Steele Street 

2010 
2020 
2030 

2.0 
1.8 
2.0 

3.5 
2.9 
3.0 

5.5 
4.7 
5.0 

*No exceedances of the CO NAAQS of 9ppm are projected. 
 
PM10 Hot Spot Analysis 
For the No-Action Alternative, it has been assumed that PM10 emissions have been incorporated into the 
SIP modeling results. This review indicates that the maximum 24-hour concentration in the project area 
will be approximately 130 µ/m3 in 2010 and 140 µ/m3 in 2020 and 2030. As an indicator of potential 
future PM10 concentrations, the maximum PM10 concentration was calculated by comparing the percent 
change in emissions by year (shown in Exhibit 5.10-12) as compared to the No-Action Alternative. The 
potential PM10 concentrations and the percent change from the No-Action Alternative are shown in 
Exhibit 5.10-12. A formal PM10 hotspot analysis and project level conformity determination for the 
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preferred alternative meeting the requirements of the CAA and the EPA/FHWA guidance will be 
conducted for the FEIS. 
 

Exhibit 5.10-12 
PM10 Concentrations 

PM10 Concentration (µ/m3)* Percent Change from No-Action 
Alternative 

2010 2020 2030 2010 2020 2030 

No-Action 130.0  140.0  140.0  N/A N/A N/A 
Alternative 1 134.1  147.7  147.7  3.1% 5.5% 5.5% 
Alternative 3 134.7  148.9  148.9  3.6% 6.4% 6.4% 
Alternative 4 133.4  146.4  146.0  2.6% 4.6% 4.3% 
Alternative 6 133.3  146.2  146.2  2.5% 4.5% 4.5% 

*No exceedances of the PM10 NAAQS of 150 µ/m3 are projected 
 
 
Mobile Source Air Toxics 
Emissions of MSATs have been calculated for the alternatives for the baseline year 2001, the project 
years 2010, 2020, and 2030, and the historical year 1990. Exhibit 5.10-13 presents the annual MSAT 
emissions (in tons/year) associated with the different alternatives.   
 
Exhibit 5.10-13 shows that each of the MSAT emissions decrease from 1990 and the baseline year 
(2001) to the end of the project in 2030. These decreases are substantial; for example, DPM and benzene 
are projected to decrease by 88 and 59 percent, respectively. These decreases occur even though the 
VMT doubles during this same period. These projected decreases in emissions are a result of EPA’s 
national emission control programs for vehicles. The results in Exhibit 5.10-13 are also shown 
graphically in Exhibit 5.10-14. 
 

Exhibit 5.10-13 
Annual Mobile Source Air Toxics Emissions by Alternative 

Emissions (Tons per Year) 
Air Toxic 

Year 1990 Year 2001 Year 2010 Year 2020 Year 2030 

No-Action Alternative 
Acetaldehyde 163.02 32.45 14.73 11.71 11.84 
Acrolein 51.35 2.35 1.15 0.97 0.99 
Benzene 219.39 121.71 68.28 51.98 49.82 
1,3-Butadiene N/A 15.72 7.29 5.53 5.49 
Formaldehyde 42.72 54.39 24.27 20.86 21.51 
DPM 123.66 74.34 25.75 10.62 8.81 
Alternative 1 
Acetaldehyde 163.02 32.45 15.54 12.35 12.48 
Acrolein 51.35 2.35 1.21 1.02 1.05 
Benzene 219.39 121.71 72.02 54.82 52.55 
1,3-Butadiene N/A 15.72 7.69 5.83 5.79 
Formaldehyde 42.72 54.39 25.60 22.00 22.69 
DPM 123.66 74.34 27.16 11.20 9.29 
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Exhibit 5.10-13 
Annual Mobile Source Air Toxics Emissions by Alternative 

Emissions (Tons per Year) 
Air Toxic 

Year 1990 Year 2001 Year 2010 Year 2020 Year 2030 

Alternative 3 
Acetaldehyde 163.02 32.45 15.66 12.45 12.58 
Acrolein 51.35 2.35 1.22 1.03 1.06 
Benzene 219.39 121.71 72.59 55.26 52.97 
1,3-Butadiene N/A 15.72 7.75 5.88 5.84 
Formaldehyde 42.72 54.39 25.81 22.18 22.87 
DPM 123.66 74.34 27.38 11.29 9.36 
Alternative 4 
Acetaldehyde 163.02 32.45 15.36 12.21 12.34 
Acrolein 51.35 2.35 1.20 1.01 1.04 
Benzene 219.39 121.71 71.20 54.20 51.95 
1,3-Butadiene N/A 15.72 7.60 5.76 5.73 
Formaldehyde 42.72 54.39 25.31 21.75 22.43 
DPM 123.66 74.34 26.85 11.07 9.18 
Alternative 6 
Acetaldehyde 163.02 32.45 15.39 12.23 12.36 
Acrolein 51.35 2.35 1.20 1.01 1.04 
Benzene 219.39 121.71 71.32 54.30 52.04 
1,3-Butadiene N/A 15.72 7.61 5.77 5.74 
Formaldehyde 42.72 54.39 25.36 21.79 22.47 
DPM 123.66 74.34 26.90 11.09 9.20 

Note: Benzene emissions include exhaust and evaporative emissions. 
 
 
Several conclusions were drawn from the data show in Exhibit 5.10-13: 

• For the MSATs that are classified as VOCs (acetaldehyde, acrolein, benzene, 1,3-butadiene, and 
formaldehyde), significant reductions would be expected in emissions among all alternatives in 
2030 compared to 2001 emissions, ranging from 55 to 65 percent. 

• For DPM, emission reductions from 2001 to 2030 would be expected to be even greater, ranging 
from 87 to 88 percent. These emission reductions are primarily caused by the phased 
implementation of EPA-mandated controls on diesel engines. 

• Projected 2030 emissions of each MSAT are very similar for all alternatives, varying by less than 
ten percent. 

• Emissions of MSATs in the project area are between 8.8 and 11.9 percent of the total MSAT 
emissions in the Denver metropolitan area during the baseline period, depending on the 
particular MSAT (CDPHE, personal communication, 2007). Projections of MSATs for the 
Denver metropolitan area for the long-range planning horizon (2030) are not available, but it can 
be assumed as a first approximation that the ratios of MSAT emissions would be similar.  
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Exhibit 5.10-14 
Annual Mobile Source Air Toxics Emissions 

 
 
 
Location of Sensitive Receptors Relative to Proposed Alternatives 
In addition to residential areas, another major sensitive receptor in the area that would be directly 
affected by the alternatives is the Swansea Elementary School, located just north of I-70.  
 
No-Action Alternative – The No-Action Alternative would not affect the school directly, but the 
northern option of this alternative would result in an increased proximity of the highway to the school. 
Thus, children at the school would be closer to the source of air toxics from I-70. Under the southern 
option, the school would be about the same distance away from the highway as it is today and residents 
to the south of existing I-70 would be in closer proximity to the highway, thus raising their exposure to 
air toxics. There would likely be a similar effect on a few residents in the immediate vicinity of the 
highway. 
 
Alternatives 1 and 3 – Alternatives 1 and 3 North would result in the relocation of Swansea Elementary 
School. Therefore, the exposure of children to air toxics from I-70 would be either eliminated or 
drastically reduced, depending on where the school is relocated. The highway would move closer to the 
residents north of existing I-70 raising their exposure to air toxics. Under Alternatives 1 and 3 South, the 
school would be about the same distance away from the highway as it is today and residents to the south 
of existing I-70 would be in closer proximity to the highway, thus raising their exposure to air toxics. 
 
Alternatives 4 and 6 – The realignment alternatives would significantly reduce the exposure of the 
children at Swansea Elementary School and nearby residents to air toxics emissions from I-70, because 
of the greater distance to the realigned I-70. However, Alternatives 4 and 6 East would place the 
highway in closer proximity to portions of the Elyria and Swansea neighborhood, resulting in higher 
exposure to air toxics than Alternatives 4 and 6 West. 
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5.10.3 Mitigation 
Motor vehicle emissions in the study area would not result in any exceedance of the NAAQS; therefore, 
no direct project air quality mitigation is necessary. During construction, dust emissions should be 
minimized by including techniques to control fugitive dust. Mitigation measures are divided into two 
areas: construction and operation and are discussed separately.  
 
Mitigation of Air Emissions during Construction 
Construction-related fugitive emissions during construction will be minimized by implementing dust 
control practices in accordance with Colorado Air Quality Control Commission Regulation No. 1. 
including: 

• Using water or wetting agent in solution to control dust at construction sites. 
• Using wind barriers and wind screens to prevent spreading of dust from the site. 
• Having a wheel wash station and/or crushed stone apron at egress/ingress areas to prevent dirt 

being tracked onto public streets. 
• Using vacuum powered street sweepers to remove dirt tracked onto streets. 
• Covering all dump trucks leaving sites to prevent spilling onto streets. 
• Covering, wetting, or using a binding agent on all excavated materials. 
• Monitoring for PM10, which will allow for the real-time modification or implementation of 

various dust control measures. 
 
Mitigation of Air Emissions during Operation 
Measures to reduce emissions during operations include:  

• Routine street sweeping to reduce fugitive dust emissions.   
• Enhanced street sweeping after snow events, to reduce the accumulation of particulate matter on 

roadways after sanding operations.   
• Optimizing signal timing at intersections near the freeway. 
• Operational mitigation strategies can also include comprehensive Transportation Control 

Measures and Transportation Demand Measures, such as encouraging and supporting the use of 
alternate methods of traveling, including bus, commuter and light rail, and bicycle. 
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5.11 ENERGY 
Energy is discussed in terms of consumption during construction and operation. Energy is consumed 
during construction to operate construction machinery, transport materials, and to perform construction 
tasks. Energy is also consumed during the life of the project through the operation of vehicles along the 
highway. 
 

Summary 
The No-Action Alternatives would require the least amount of energy for construction. Alternatives on 
the existing alignment (1 and 3) are expected to require less energy for construction than would 
realignment alternatives (4 and 6). Conversely, existing alignment alternatives would likely require 
slightly higher daily operational energy use through fuel consumption than would realignment 
alternatives. 

 
5.11.1 Affected Environment 
In 2005, gross energy use in the United States (U.S.) was estimated at an equivalent of 99.8 quadrillion 
British Thermal Units (BTU) (Energy Information Administration, 2006). Of that total energy, 28 
quadrillion BTU is applied to the transportation sector including petroleum products, coal, natural gas, 
electricity, and electrical system energy losses. Petroleum products are the source of 97.5 percent of the 
energy used by the transportation sector. Within this sector, 35 percent is used by automobiles, 26 
percent by light trucks, and 19 percent by heavier trucks, according to Transportation Energy Data Book 
(U.S. Department of Energy, 2004). 
 
In the Denver metropolitan area, the primary sources of energy are hydrocarbons, including petroleum 
(gasoline/diesel), natural gas, and electricity. Automobiles, commercial trucks, buses, and rail vehicles 
are the major ground transportation energy consumers. Energy is also consumed for the construction and 
maintenance of transportation facilities. 
 
Existing operational energy consumption along I-70 was estimated by calculating daily vehicle miles 
traveled (VMT) and energy consumed by passenger cars, trucks (light, medium, and heavy-duty), and 
motorcycles traveling on the highway. Vehicle mix and average fuel consumption data as defined in the 
Transportation Energy Data Book were used with multipliers to estimate daily energy consumption for 
the project area. Along the existing corridor, passenger cars are the principal energy consumers and 
account for 53 percent of total daily energy consumed at 5.69 billion BTU and over one million miles 
traveled each day. As shown in Exhibit 5.11-1, trucks account for the remaining portion of total energy 
consumed while consumption from motorcycles is insignificant. 
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Exhibit 5.11-1 
Existing (2001) Highway Energy Consumption 

Vehicle Type* Daily VMT % of 
VMT 

Average Fuel 
Consumption 
(miles per gallon) 

Daily Fuel 
Consumption 

(gallons)** 

Daily Energy 
Consumption 
(BTU in Billions) 

Motorcycles 1,800 0.13 50.0 40 (G) 0.00 
Passenger Cars 1,005,700 71.63 22.1 45,510 (G) 5.69 
Light-duty trucks  264,500 18.84 17.6 15,030 (G) 1.89 
Medium-duty trucks 61,500 4.38 7.4 8,310 (D) 1.15 
Heavy-duty trucks 70,500 5.02 5.2 13,550 (D) 1.88 

Total 1,404,000   82,440 10.61 
Source: 2001 DRCOG transportation model; Transportation Energy Data Book (U.S. Department of Energy, 2004). 
* Light-duty trucks = Trucks with two axles and four tires (4.3 percent diesel); Medium-duty trucks = Trucks with more than 
two axles or more than four tires; Heavy-duty trucks = Trucks designed to be use in combination with one or more trailers 
** G = Gasoline, D = Diesel; BTU per gallon of gasoline =125,000; BTU per gallon of Diesel =138,700 
 
 
5.11.2 Environmental Consequences 
Environmental consequences regarding energy consumption result from direct energy consumption of 
project construction and from vehicle trips made in the project area. 
 
Energy Consumed During Construction 
Energy will be consumed during construction through the manufacturing of construction materials, 
movement of materials, and operation of construction equipment. Multipliers developed by the 
California Department of Transportation and Engineering News Record were used to determine energy 
consumption of construction activity. Based on these sources, it is estimated that 9.48 billion BTU will 
be expended for every $1 million dollars spent on urban freeway construction. Exhibit 5.11-2 
summarizes forecasted construction cost and predicted energy consumption and shows that energy 
consumption ranges from 11,900 billion BTU to 19,100 billion under build alternatives. Of the build 
alternatives, those maintaining the existing highway alignment, such as Alternative 1, would experience 
the lowest levels of construction energy consumption while alternatives requiring highway realignment 
prompt higher levels of energy consumption as shown by Alternative 6.  
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Exhibit 5.11-2 
Construction Energy Consumption 

Alternative Construction Costs 
(Million, 2005 dollars) 

Energy 
Consumption 
(Billion BTU) 

No-Action North $396 - $411 3,800 - 3,900 

No-Action South $491 - $606 4,700 - 5,700 

Alternative 1 North $1,260 - $1,277 11,900 - 12,100 

Alternative 1 South  $1,328 - $1,443 12,600 - 13,700 

Alternative 3 North  $1,415 - $1,432 13,400 - 13,600 

Alternative 3 South  $1,479 - $1,594 14,000 - 15,100 

Alternative 4 West  $1,639 - $1,743 15,500 - 16,500 

Alternative 4 East  $1,531 14,500 

Alternative 6 West  $1,885 - $1,989 17,900 - 18,900 

Alternative 6 East  $1,785 16,900 
Source: California Department of Transportation and Engineering News; Cost 
Analysis Technical Report 

 
 
Energy Consumed During Operation 
Operational energy consumption was estimated by identifying energy consumed by passenger cars, 
trucks (light, medium, and heavy-duty), and motorcycles using the U.S. Department of Transportation 
guidelines, as documented in Procedures for Estimating Highway User Costs, Fuel Consumption, and 
Air Pollution (U.S. Department of Transportation, 1980). Driving speeds, delay, and VMT were 
obtained from the Denver Regional Council of Governments model. Vehicle mix and average fuel 
consumption data were used with multipliers from the Transportation Energy Data Book to estimate 
daily transportation energy consumption for the project area. These findings are summarized in Exhibit 
5.11-3 and show that energy consumption for build alternatives would exceed that which is forecast for 
the No-Action Alternative in the year 2030 by between 4.3 and 6.3 percent. 
 
 

Exhibit 5.11-3 
Daily Project Area Energy Consumption (2030) 

Alternative Daily VMT 
Daily Fuel 

Consumption 
(gallons) 

Daily Energy 
Consumption 
(Billion BTU) 

Energy 
Consumption 
vs. No-Action

No-Action 10,103,500 593,230 67,332 -- 
Alternative 1 10,657,300 625,750 71,022 + 5.5% 
Alternative 3 10,742,700 630,760 71,592 + 6.3% 
Alternative 4 10,536,600 618,660 70,218 + 4.3% 
Alternative 6 10,554,700 619,720 70,339 + 4.5% 

Sources:  2001 DRCOG transportation model; Transportation Energy Data Book (U.S. Department of 
Energy, 2004) 
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5.11.3 Mitigation 
Construction contracts are a primary tool for implementing Colorado Department of Transportation’s 
(CDOT’s) commitment to environmental stewardship. CDOT’s Environmental Stewardship Guide 
explains and documents CDOT’s environmental ethic, and the policies and procedures CDOT uses in 
carrying out that ethic. To this end, CDOT will work with designers, contractors, and suppliers to 
implement environmental sustainability policies as infrastructure is designed and constructed. Where 
appropriate, energy conservation measures including energy efficient electrical system specifications, 
lighting, mechanical equipment, and building insulation will be implemented. 
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5.12 NOISE 
Noise is generally defined as unwanted or undesirable sound. Noise typically affects humans in three 
different ways: intensity or level, frequency, or variation with time. Noise intensity is determined by 
how sound pressure fluctuates and is expressed in decibels (dB). The range of noise normally 
encountered can be expressed by values between 0 and 120 dB. A 3-dB change in sound level generally 
represents a barely noticeable change in noise level, whereas a 10-dB change would typically be 
perceived as a doubling of loudness. The frequency of noise is related to the tone or pitch of the sound 
and is expressed in terms of cycles per second or Hertz. The human ear can detect a wide range of 
frequencies from about 20 Hertz to 17,000 Hertz. The A-weighting system is commonly used when 
measuring noise to provide a value that represents human response because sensitivity to sound varies 
from person to person. Noise levels measured using this system are called “A-weighted” levels and are 
expressed as dBA.   
 
Because noise fluctuates during the course of a day, it is common practice to condense all of this 
information into a single number, known as an equivalent sound level (Leq). An equivalent sound level 
represents a steady sound level over a specified time period, typically one hour (Leq(h)). 
 

 
 
 

Summary 
All project alternatives, including the No-Action Alternative would change noise characteristics from 
their current state. Existing alignment alternatives (1 and 3) would extend elevated noise levels farther 
into residential areas in Elyria and Swansea and Northeast Park Hill. The realignment alternatives (4 
and 6) would elevate roadway noise levels in areas not currently experiencing highway noise in Elyria 
and Swansea, Northeast Park Hill, Globeville, and Montbello.  
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There are various applicable laws, regulations, and guidance that pertain to the analysis of traffic noise 
for federal projects. Applicable federal laws and regulations include Title 23 Code of Federal 
Regulations (CFR) Part 772 that defines procedures for considering noise studies in National 
Environmental Policy Act of 1969 (NEPA) federal-aid processes and establishes requirements for 
transferring traffic noise information to local planning agencies to assist in their land use planning 
activities. Federal Highway Administration’s (FHWA’s) Highway Traffic Noise Analysis and Abatement 
Policy and Guidance (1995) defines FHWA procedures for abatement of highway traffic noise and 
construction noise and establishes standards for mitigating highway traffic noise. The document 
provides FHWA policies and guidance for the analysis and abatement of highway traffic noise based on 
23 CFR §772.   
 
In Colorado, Colorado Department of Transportation (CDOT) implements the FHWA noise regulation 
as defined in their Noise Analysis and Abatement Guidelines (CDOT, 2002a). This document provides 
guidance on conducting traffic noise studies, analyzing abatement options, investigating construction 
noise levels, and coordinating noise levels with local land use planning officials. 
 
The noise analysis was performed in accordance with the federal and state requirements. Future noise 
levels were predicted using the FHWA traffic noise model STAMINA 2.0 with Colorado vehicle noise 
emissions. All measured and predicted noise levels are expressed as A-weighted hourly equivalent noise 
levels. CDOT has established noise levels at which noise abatement must be considered for various 
types of noise sensitive sites. These noise levels are referred to as the Noise Abatement Criteria (NAC). 
As presented in Exhibit 5.12-1, the NAC vary according to the land use activity category. Noise 
abatement measures must be considered when predicted traffic noise levels meet or exceed the NAC or a 
substantial noise increase of 10 dBA over existing conditions is predicted. 
 

Exhibit 5.12-1 
CDOT Noise Abatement Criteria 

Activity 
Category Leq(h) Description of Land Use Activity Category 

A 56 
(Exterior) 

Lands on which serenity and quiet are of extraordinary significance and 
serve an important public need and where the preservation of those qualities 
is essential if the area is to continue to serve its intended purpose. 

B 66 
(Exterior) 

Picnic areas, recreation areas, playgrounds, active sports areas, parks, 
residences, motels, hotels, schools, churches, libraries, and hospitals. 

C 71 
(Exterior) Developed lands, properties, or activities not included in Categories A or B. 

D -- Undeveloped lands. 

E 51 
(Interior) 

Residences, motels, hotels, public meeting rooms, schools, churches, 
libraries, hospitals, and auditoriums. 

Source:  CDOT Noise Analysis and Abatement Guidelines (2002a) 
 
 
To validate the computer noise model, field measurements were taken within the project area following 
procedures documented in FHWA’s Measurement of Highway-Related Noise (1996). Field 
measurements were obtained using Larson Davis 812 and Larson Davis 712 Sound Level Meters. 
Monitoring events generally lasted 15 minutes, but 1-hour and 24-hour measurements were also taken. 
Validation sites were selected by reviewing aerial mapping and multiple sites were chosen to represent 
the entire project area. Successful validation of sites in various neighborhoods with different roadway 
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geometry, traffic conditions, terrain lines, and shielding (buildings and other impediments to the 
propagation of noise) provided high confidence in the STAMINA model results and subsequent 
decisions made in the remaining portions of the noise analysis. For the most part, the averages of the 
measured and modeled values were within the acceptable range of plus or minus 3 dB. Because the 
measured and modeled variances over 3 dBA were rare and occurred in unique noise environments, the 
model was considered acceptable for use. 
 
5.12.1 Affected Environment 
The project area is almost entirely urbanized with varied land uses. At the west end of the project area, a 
mix of residential and commercial properties gradually changes to primarily industrial uses near 
Colorado Boulevard. Continuing east, residential and commercial development begins to appear east of 
I-225. The area along I-270 has primarily industrial uses with an area of residential development on the 
north side of the highway and the Sand Creek Regional Greenway on the south. Major new 
developments are planned or on-going within the project area in the Stapleton Redevelopment Area 
between Quebec Street and Havana Street, and in Gateway north of I-70 and east of Peña Boulevard. 
Noise sensitive areas and noise monitoring locations are shown in Exhibit 5.12-2.  

 
Exhibit 5.12-2 

Noise Sensitive Sites 
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5.12.2 Environmental Consequences  
The evaluation of alternative effects is organized by highway section and focuses on specific locales or 
communities of sensitive NAC B receivers shown in Exhibit 5.12-2. To aid in the comparison of 
alternatives for these NAC B sensitive receiver areas or communities, tables were developed comparing 
the existing noise levels and predicted 2030 noise levels for the various alternatives. Efforts were made 
to include all representative receivers in the analysis of each alternative. However, some receivers 
evaluated in one alternative were directly affected by another alternative. These receivers are still 
presented in the tables to allow for comparison of the alternative to which they are valid.   
 
Noise contours were developed for NAC C areas, commercial or industrial type developed lands. 
Contours were also developed for NAC B areas, primarily residential neighborhoods that are more 
sensitive to noise effects. The focus of the analysis was on the NAC B areas and further detailed analysis 
of commercial areas was not performed as part of the evaluation to date.  
 
Section 1 – I-25 to Brighton Boulevard 
Section 1 includes the Globeville neighborhood, which has existing noise barriers along I-70. No 
construction would occur in Section 1 for any of the build alternatives other than restriping the existing 
pavement to add lanes. Residential properties are the primary land use from I-25 to Brighton Boulevard, 
with a stretch from Washington Street to Brighton Boulevard primarily NAC C (e.g., the Denver 
Coliseum and National Western Complex). Specific noise model results for each receiver and alternative 
are presented in Exhibit 5.12-3 and the locations of the receivers are shown in Exhibit 5.12-4. 
 

Exhibit 5.12-3 
Section 1 Noise Model Results 

2030 Build Alternatives 
Receiver Existing 2030  

No-Action Build Change* 

Globeville 
1 62.8 62.8 63.4 0.6 
2 62.5 62.5 63.0 0.5 
3 63.4 63.4 64.1 0.7 
4 63.2 63.2 63.7 0.5 
5 65.9 65.9 66.6 0.7 
6 67.1 67.1 67.7 0.6 
7 68.1 68.1 68.7 0.6 
8 67.0 67.0 67.5 0.5 
9 65.8 65.8 66.3 0.5 

10 65.8 65.8 66.3 0.5 
11 67.2 67.2 67.5 0.3 
12 67.4 67.4 67.6 0.2 
13 65.7 65.7 66.1 0.4 
14 64.9 64.9 65.1 0.2 
15 65.7 65.7 66.2 0.5 
16 63.9 63.9 64.3 0.4 
17 64.4 64.4 64.9 0.5 
18 63.9 63.9 64.3 0.4 
19 63.1 63.1 63.5 0.4 
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Exhibit 5.12-3 
Section 1 Noise Model Results 

2030 Build Alternatives 
Receiver Existing 2030  

No-Action Build Change* 

20 65.3 65.3 65.7 0.4 
21 67.0 67.0 67.3 0.3 
22 65.7 65.7 66.1 0.4 
23 65.3 65.3 65.7 0.4 
24 65.4 65.4 66.0 0.6 
26 64.7 64.7 65.0 0.3 
27 64.7 64.7 65.1 0.4 
28 65.0 65.0 65.4 0.4 
29 65.9 65.9 66.2 0.3 
30 66.1 66.1 66.4 0.3 

Note: All noise readings are shown as dBA. Bold indicates impacted receivers at 66 dBA or 
above for any of the build alternatives. 
*Change in dB compared to existing conditions 

 
 

Exhibit 5.12-4 
Section 1 Receiver Locations 
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Section 2 – Brighton Boulevard to Colorado Boulevard 
Section 2 includes the Elyria and Swansea, Cole, Clayton, and Northeast Park Hill neighborhoods. In 
this section, the noise effects are different for different alternatives and the accompanying design 
options, so they are shown separately. The specific noise model results for each receiver and alternative 
are shown in and the locations of the receivers are shown in Exhibit 5.12-6. 
 

Exhibit 5.12-5 
Section 2 Noise Model Results 

2030 Build Alternatives No-Action 
Alternative Alternative 1 or 3 Alternative 4 or 6  

North  South  West East 

R
ec

ei
ve

r 

Ex
is

tin
g 

North South 
Build Change* Build Change* Build Change* Build Change* 

Elyria and Swansea North of I-70 

N21 66.7 66.4 67.4 69.2 2.5 68.8 2.1 X X 
N3 74.6 74.5 74.7 75.2 0.7 75.0 0.3 74.6 0.0 X 
N4 67.5 67.6 67.7 70.3 2.7 69.2 1.5 67.4 -0.1 71.1 3.6 
N5 65.7 66.0 65.8 68.7 2.7 67.6 1.8 65.5 -0.2 69.0 3.3 
N6 66.7 67.4 66.7 70.2 2.8 68.5 1.8 64.7 -2.0 67.5 0.8 
N7 63.6 63.9 63.7 66.5 2.6 65.5 1.8 63.9 0.3 68.0 4.4 
N8 72.5 X 72.1 X 73.3 1.2 66.7 -5.8 69.9 -2.6 
N9 69.9 71.6 69.6 X 71.0 1.4 64.7 -5.2 67.6 -2.3 
N10 68.5 69.8 68.3 X 69.8 1.5 63.7 -4.8 66.4 -2.1 
N11 67.6 68.7 67.5 71.9 3.2 69.0 1.5 63.2 -4.4 66.1 -1.5 
N12 66.7 67.6 66.6 70.6 3.0 68.2 1.6 62.8 -3.9 65.3 -1.4 
N13 65.6 66.4 65.5 69.2 2.8 67.2 1.7 62.5 -3.1 65.2 -0.4 
N14 64.7 65.4 64.7 68.2 2.8 66.4 1.7 62.1 -2.6 65.2 0.5 
N15 64.1 64.7 64.1 67.4 2.7 65.8 1.7 62.3 -1.8 64.7 0.6 
N16 60.6 60.4 60.9 63.3 2.9 62.7 1.8 68.5 7.9 X 
N17 61.2 61.1 61.4 63.9 2.8 63.2 1.8 65.6 4.4 72.5 11.3 
N18 59.9 60.0 60.1 62.8 2.8 62.0 1.9 63.9 4.0 68.9 9.0 
N19 59.4 59.6 59.6 62.4 2.8 61.5 1.9 63.1 3.7 67.4 8.0 
N20 57.9 58.0 58.1 60.9 2.9 60.1 2.0 63.8 5.9 68.5 10.6 
N21 57.8 57.9 58.0 60.8 2.9 59.9 1.9 62.6 4.8 66.2 8.4 
N22 56.5 56.6 56.8 59.5 2.9 58.8 2.0 64.2 7.7 69.0 12.5 
N23 70.9 X 70.3 X 70.1 -0.2 62.5 -8.4 62.5 -8.4 
N24 68.9 70.6 68.5 74.5 3.9 68.8 0.3 60.6 -8.3 60.6 -8.3 
N25 70.0 71.4 69.2 X 69.8 0.6 62.1 -7.9 62.1 -7.9 
N26 65.9 68.5 67.1 73.5 5.0 68.0 0.9 59.8 -6.1 59.8 -6.1 
N27 64.9 67.0 65.8 71.3 4.3 66.9 1.1 58.4 -6.5 58.4 -6.5 
N28 73.5 X 72.0 X 72.1 0.1 65.5 -8.0 65.5 -8.0 
N29 70.4 X X 70.4   62.6 -7.8 62.6 -7.8 
N30 74.3 X 73.4 X 73.7 0.3 66.3 -8.0 66.3 -8.0 
N31 71.3 73.2 70.8 X 71.2 0.4 63.5 -7.8 63.5 -7.8 
N32 66.2 69.8 68.3 X 69.1 0.8 61.0 -5.2 61.0 -5.2 

Note: All noise readings are shown as dBA. Bold indicates impacted receivers at 66 dBA or above for any of the build or No-
Action Alternatives. 
*Change in dB compared to existing conditions 
1. The existing dBA level for receiver N12 was used as a surrogate for receiver N2 due to their equivalent distance from I-70. 
2. The existing dBA level for receiver N22 was used as a surrogate ambient noise level for receivers RA41 through RA51. 
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Exhibit 5.12-5 
Section 2 Noise Model Results 

2030 Build Alternatives No-Action 
Alternative Alternative 1 or 3 Alternative 4 or 6  

North  South  West East 

R
ec

ei
ve

r 

Ex
is

tin
g 

North South 
Build Change* Build Change* Build Change* Build Change* 

N33 62.8 64.7 63.9 68.7 4.0 65.3 1.4 56.7 -6.1 56.7 -6.1 
N34 64.6 67.1 66.1 71.8 4.7 67.1 1.0 59.0 -5.6 59.0 -5.6 
N35 63.5 65.6 64.7 69.6 4.0 66.0 1.3 57.8 -5.7 57.8 -5.7 
N36 70.6 72.4 70.4 X 70.5 0.1 63.0 -7.6 63.0 -7.6 
N37 66.4 70.2 68.7 X 69.2 0.5 61.5 -4.9 61.5 -4.9 
N38 65.6 68.6 67.4 74.4 5.8 68.1 0.7 60.3 -5.3 60.3 -5.3 
N39 66.4 68.8 67.7 X 68.0 0.3 61.1 -5.3 61.1 -5.3 

Elyria and Swansea South of I-70 
S2 63.0 76.0 X 74.8 -1.2 X X X 
S3 67.0 72.7 X 72.8 0.1 X 66.5 -0.5 66.5 -0.5 
S4 67.6 71.2 X 71.7 0.5 X 64.7 -2.9 64.7 -2.9 
S5 67.3 70.1 72.5 70.9 0.8 X 63.3 -4.0 63.3 -4.0 
S6 66.4 67.6 69.1 68.9 1.3 74.8 5.7 60.5 -5.9 60.5 -5.9 
S7 64.5 65.2 66.2 66.9 1.7 70.6 4.4 57.9 -6.6 57.9 -6.6 
S8 63.9 64.3 65.2 66.1 1.8 69.3 4.1 57.0 -6.9 57 -6.9 
S9 63.3 63.7 64.5 65.5 1.8 68.4 3.9 56.3 -7.0 56.3 -7.0 
S10 63.0 63.3 64.1 65.2 1.9 67.9 3.8 55.9 -7.1 55.9 -7.1 
S11 61.7 61.9 62.5 63.8 1.9 66.0 3.5 54.5 -7.2 54.5 -7.2 
S12 61.0 61.1 61.6 63.1 2.0 65.0 3.4 53.7 -7.3 53.7 -7.3 
S13 64.7 65.3 66.2 67.2 1.9 X 58.1 -6.6 58.1 -6.6 
S14 65.1 X X X X 69.1 4.0 69.1 4.0 
S15 67.7 72.2 X X X 65.5 -2.2 65.5 -2.2 
S16 67.4 70.2 72.4 71.9 1.7 X 63.2 -4.2 63.2 -4.2 
S17 67.2 68.9 70.6 70.6 1.7 X 61.8 -5.4 61.8 -5.4 
S18 65.0 65.8 66.6 67.3 1.5 71.5 4.9 59.1 -5.9 59.1 -5.9 
S19 64.5 65.1 65.8 66.6 1.5 70.1 4.3 58.5 -6.0 58.5 -6.0 
S20 64.1 64.6 65.2 66.2 1.6 69.4 4.2 58.2 -5.9 58.2 -5.9 
S21 63.6 64.0 64.5 65.5 1.5 68.5 4.0 57.7 -5.9 57.7 -5.9 
S22 62.0 62.2 62.5 63.8 1.6 66.0 3.5 56.4 -5.6 56.4 -5.6 
S23 61.6 61.7 61.9 63.3 1.6 65.3 3.4 56.0 -5.6 56.0 -5.6 
S24 73.0 73.1 68.2 68.3 -4.8 73.1 4.9 71.6 -1.4 71.6 -1.4 
S25 69.3 70.2 70.3 69.2 -1.0 X 64.7 -4.6 64.7 -4.6 
S26 65.0 66.3 66.7 67.1 0.8 71.4 4.7 60.5 -4.5 60.5 -4.5 
S27 64.3 65.6 65.9 66.5 0.9 70.2 4.3 60.2 -4.1 60.2 -4.1 
S28 63.7 64.8 64.9 65.8 1.0 69.0 4.1 59.8 -3.9 59.8 -3.9 
S29 62.9 64.0 63.9 65.0 1.0 67.8 3.9 59.3 -3.6 59.3 -3.6 
S30 62.2 63.2 62.9 64.2 1.0 66.6 3.7 58.8 -3.4 58.8 -3.4 
S31 61.5 62.5 62.0 63.4 0.9 65.7 3.7 58.3 -3.2 58.3 -3.2 
S32 67.6 71.0 73.0 71.5 0.5 X 63.5 -4.1 63.5 -4.1 

Note: All noise readings are shown as dBA. Bold indicates impacted receivers at 66 dBA or above for any of the build or No-
Action Alternatives. 
*Change in dB compared to existing conditions 
1. The existing dBA level for receiver N12 was used as a surrogate for receiver N2 due to their equivalent distance from I-70. 
2. The existing dBA level for receiver N22 was used as a surrogate ambient noise level for receivers RA41 through RA51. 
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Exhibit 5.12-5 
Section 2 Noise Model Results 

2030 Build Alternatives No-Action 
Alternative Alternative 1 or 3 Alternative 4 or 6  

North  South  West East 

R
ec

ei
ve

r 

Ex
is

tin
g 

North South 
Build Change* Build Change* Build Change* Build Change* 

I-70 Realignment 
RA412 59.9 59.9 59.9 59.9 0 59.9 0 73 13.1 73 13.1 
RA42 59.9 59.9 59.9 59.9 0 59.9 0 71.2 11.3 71.2 11.3 
RA43 59.9 59.9 59.9 59.9 0 59.9 0 70.1 10.2 70.1 10.2 
RA44 59.9 59.9 59.9 59.9 0 59.9 0 67.3 7.4 67.3 7.4 
RA45 59.9 59.9 59.9 59.9 0 59.9 0 65 5.1 65 5.1 
RA46 59.9 59.9 59.9 59.9 0 59.9 0 67.8 7.9 67.8 7.9 
RA47 59.9 59.9 59.9 59.9 0 59.9 0 62.5 2.6 62.5 2.6 
RA48 59.9 59.9 59.9 59.9 0 59.9 0 65.3 5.4 65.3 5.4 
RA49 59.9 59.9 59.9 59.9 0 59.9 0 63.8 3.9 63.8 3.9 
RA50 59.9 59.9 59.9 59.9 0 59.9 0 64.4 4.5 64.4 4.5 
RA51 59.9 59.9 59.9 59.9 0 59.9 0 63.1 3.2 63.1 3.2 

Note: All noise readings are shown as dBA. Bold indicates impacted receivers at 66 dBA or above for any of the build or No-
Action Alternatives. 
* Change in dB compared to existing conditions 
1. The existing dBA level for receiver N12 was used as a surrogate for receiver N2 due to their equivalent distance from I-70. 
2. The existing dBA level for receiver N22 was used as a surrogate ambient noise level for receivers RA41 through RA51. 
 

Exhibit 5.12-6 
Section 2 Receiver Locations 
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Section 3 - Colorado Boulevard to I-270 
There are very few NAC B sites in Section 3 along the existing alignment alternatives as most of the 
sites in this section fall under the NAC C category. However, the realignment alternatives along I-270 
are near a Commerce City neighborhood between Quebec Street and 56th Avenue. Specific noise model 
results for each receiver and alternative are presented in Exhibit 5.12-7 and the locations of the receivers 
are shown in Exhibit 5.12-8. 
 

Exhibit 5.12-7 
Section 3 Model Results 

2030 Build Alternatives 

Alternative 1 Alternative 3 Alternative 4 Alternative 6 

R
ec

ei
ve

r 

Ex
is

tin
g 

20
30

 N
o-

A
ct

io
n 

Build Change* Build Change* Build Change* Build Change* 

Northeast Park Hill 
N4 62.2 62.2 63.6  1.4 64.5  2.3 63.3  1.1 62.8 0.6 
N5 62.1 62.1 70.2  8.1 70.7  8.6 69.9 7.8  69.0 6.9 
N6 62.9 62.9 66.5 3.6 66.7 3.8 68.0 5.1 68.2 5.3 
S3 70.0 70.0 74.2 4.2 75.2 5.2 66.9 -3.1 66.8 -3.2 
S4 65.6 65.6 69.5 3.9 71.2 5.6 67.9 2.3 65.5 -0.1 
S5 66.9 66.9 70.7 3.8 72.1 5.2 68.9 2.0 68.9 2.0 

Commerce City 
1 68.1 68.1 68.1  0 68.1   0  73.6 5.5 74.6 6.5 
2 69.2 69.2 69.2  0 69.2  0 74.9 5.7 76.3 7.1 
3 64.9 64.9 64.9  0 64.9  0 70.2 5.3 70.7 5.8 
4 70.4 70.4 70.4  0 70.4  0 76.2 5.8 78.3 7.9 
5 68.0 68.0 68.0  0 68.0  0 73.2 5.2 74.3 6.3 
6 67.6 67.6 67.6  0 67.6  0 72.7 5.1 73.6 6.0 
7 63.7 63.7 63.7  0 63.7  0 68.7 5.0 69.0 5.3 
8 62.5 62.5 62.5  0 62.5  0 67.5 5.0 67.8 5.3 
9 61.4 61.4 61.4  0 61.4  0 66.4 5.0 66.5 5.1 

10 66.9 66.9 66.9  0 66.9  0 72.0 5.1 72.7 5.8 
11 63.9 63.9 63.9  0 63.9  0 68.8 4.9 69.0 5.1 
12 65.3 65.3 65.3  0 65.3  0 70.2 4.9 70.4 5.1 
13 62.5 62.5 62.5  0 62.5  0 67.3 4.8 67.6 5.1 
14 68.3 68.3 68.3  0 68.3  0 72.9 4.6 74.1 5.8 
15 64.5 64.5 64.5  0 64.5  0 69.3 4.8 69.7 5.2 
16 62.9 62.9 62.9  0 62.9  0 67.7 4.8 68.1 5.2 
17 68.8 68.8 68.8  0 68.8  0 73.4 4.6 74.5 5.7 
18 67.9 67.9 67.9  0 67.9  0 72.7 4.8 73.3 5.4 
19 64.1 64.1 64.1  0 64.1  0 69.1 5 69.3 5.2 
20 68.6 68.6 68.6  0 68.6  0 73.8 5.2 74.1 5.5 
23 63.3 63.3 63.3  0 63.3  0 74.3 11 74.5 11.2 

Note: All noise readings are shown as dBA. Bold indicates impacted receivers at 66 dBA or above for any of the build 
alternatives. 
* Change in dB compared to existing conditions 
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Exhibit 5.12-8 
Section 3 Receiver Locations 

 
 
 
Section 4 – I-270 to I-225 
Section 4 includes the noise sensitive areas of the west portion of the Montbello neighborhood north of 
I-70/I-225 and the Sand Creek Greenway trail adjacent to the Stapleton Redevelopment site, which does 
not have NAC B sensitive receivers proposed to be located adjacent to I-70. The majority of the 
receivers in Section 4 are commercial (NAC C) category. Neither the braided ramp nor collector-
distributor design options for the Central Park Boulevard interchange result in different noise effects, so 
they were not analyzed separately. Specific noise model results for each receiver and alternative are 
presented in Exhibit 5.12-9 and the locations of the receivers are shown in Exhibit 5.12-10.   
 

Exhibit 5.12-9 
Section 4 Noise Model Results 

2030 Build Alternatives 
Alternative 1 or 4 Alternative 3 or 6 Receiver Existing 2030 No-

Action 
Build Change* Build Change* 

Montbello 
6 62.5 62.5 64.4 1.9 64.4 1.9 
7 62.4 62.4 64.6 2.2 64.6 2.2 
8 62.0 62.0 65.6 3.6 65.6 3.6 
9 63.0 63.0 64.6 1.6 64.6 1.6 

10 63.6 63.6 65.1 1.5 65.1 1.5 
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Exhibit 5.12-9 
Section 4 Noise Model Results 

2030 Build Alternatives 
Alternative 1 or 4 Alternative 3 or 6 Receiver Existing 2030 No-

Action 
Build Change* Build Change* 

Montbello 
11 63.9 63.9 65.3 1.4 65.3 1.4 
12 64.2 64.2 65.6 1.4 65.6 1.4 
13 64.2 64.2 65.6 1.4 65.6 1.4 
14 64.4 64.4 65.9 1.5 65.9 1.5 
15 64.4 64.4 66.6 2.2 66.6 2.2 
16 65.0 65.0 66.9 1.9 66.9 1.9 
17 65.2 65.2 66.9 1.7 66.9 1.7 
18 65.3 65.3 66.9 1.6 66.9 1.6 
19 65.7 65.7 67.0 1.3 67.0 1.3 

Note: All noise readings are shown as dBA. Bold indicates impacted receivers at 66 dBA or above for 
any of the build alternatives. 
* Change in dB compared to existing conditions 

 
 

Exhibit 5.12-10 
Section 4 Receiver Locations 
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Section 5 – I-225 to Tower Road 
Section 5 includes the noise sensitive areas of the east portion of the Montbello neighborhood and large 
lot residences south of I-70 and east of I-225. There are no differences between the build alternatives in 
this section, so they were not analyzed separately. Specific noise model results for each receiver and 
alternative are presented in Exhibit 5.12-11 and the locations of the receivers are shown in Exhibit 
5.12-12.   
 

Exhibit 5.12-11 
Section 5 Noise Model Results 

2030 Build Alternatives 
Receiver Existing 2030 No-Action 

Build Change* 

Montbello 

MB 11 66.7 66.7 66.4 -0.3 
MB 12 66.4 66.4 66.6 0.2 
MB 13 63.7 63.7 64.7 1.0 

Large lot of homes south of I-70 (Aurora) 

R3 66.7 66.7 68.5 1.8 
R4 66.4 66.4 68.1 1.7 
R5 70.0 70.0 71.5 1.5 
R16 63.8 63.8 65.5 1.7 
R17 65.4 65.4 67.0 1.6 

Note: All noise readings are shown as dBA. Bold indicates impacted receivers at 66 dBA or 
above for any of the build alternatives. 
*Change in dB compared to existing conditions 

 
Exhibit 5.12-12 

Section 5 Receiver Locations 
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5.12.3 Mitigation 
As stipulated by CDOT guidelines, noise abatement measures must be considered if the noise level at a 
sensitive site meets and/or exceeds the noise abatement criteria. CDOT primarily provides noise 
abatement for NAC B noise sensitive areas (e.g., picnic areas, recreation areas, playgrounds, active 
sports areas, parks, residences, motels, hotels, schools, churches, libraries, and hospitals). NAC C 
sensitive areas (e.g., developed lands, properties, or activities not included in Categories A or B) are 
general commercial locations where visibility and access are more important than outside noise levels. 
Abatement was evaluated for five predominately NAC B locations listed in Exhibit 5.12-13. 
 

Exhibit 5.12-13 
Areas Considered for Noise Mitigation 

Highway Section Area Evaluated Feasible and 
Reasonable?

Section 1 – I-25 to Brighton Boulevard Globeville neighborhood  No 
Section 2 – Brighton Boulevard to Colorado 
Boulevard 

Elyria and Swansea neighborhood  Yes 

Section 3 – Colorado Boulevard to I-270 Commerce City (realignment only) Yes 
Section 4 – I-270 to I-225 Montbello neighborhood  No 
Section 5 – I-225 to Tower Road Montbello neighborhood  

Aurora 
No 
Yes 

 
 
Abatement measures were considered such as traffic system management techniques, alignment 
modifications, property acquisition, land use controls, and noise barriers. For this project, noise barriers 
were determined to be the most appropriate mitigation strategy. Noise barriers reduce noise levels by 
blocking the sound path between a roadway and a noise sensitive site. For more information on the 
abatement determination please reference the CDOT Noise Abatement form included in Appendix B of 
the I-70 East Traffic Noise Technical Report (2007).  
 
Noise abatement was not reviewed for the Sand Creek Greenway trail per discussions with the trail 
manager due to the heights required for barriers on top of the already elevated roadway and the desire to 
maintain views. Several scattered hotels in the corridor were also not considered for abatement at this 
time.   
 
Noise barriers will be considered only if they are feasible and reasonable. Some factors used to 
determine feasible and reasonable barriers include: 

• Noise barriers should have a continuous length with no breaks or gaps for driveways or 
walkways. 

• Effective noise mitigation shall create an insertion loss (the difference in noise levels after 
mitigation and before mitigation) of 5 dBA or greater for at least one front-row receiver. 

• A goal of 10 dBA reduction was also analyzed and in most cases a 20-foot or higher barrier was 
required.  

• Noise abatement must be economically reasonable. This means mitigation must meet financial 
standards for cost effectiveness. One criterion is the Cost Benefit Index. A reasonable cost 
benefit expectation for a barrier is $3,000-$3,750 per receiver, per dB reduction. A cost-benefit 
value of more than $4,000 per receiver, per dB reduction is considered unreasonable. It should be 
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noted that this threshold in and of itself will not eliminate a location from consideration, as there 
are other reasonableness factors that are taken into account.  

 
Noise barriers were not evaluated for the entire length of the affected residential communities in the 
project area. Representative barriers were analyzed to determine if barriers up to 20 feet in height could 
provide a minimum of 5 dBA in noise reduction and if preliminary reasonableness could be established 
in order for the communities to understand if noise mitigation could be expected for an alternative. 
Noise barrier recommendations are presented by sections of the corridor. 
 
Section 1 – I-25 to Brighton Boulevard 
A noise barrier analysis was conducted for the Globeville neighborhood on both sides of I-70. 
Residences in the Globeville neighborhood currently experience average noise levels just below 66 dBA 
due to an existing 10-foot noise barrier. The 2030 alternative noise level for front-row receivers will 
increase by less than 1 dBA to just over 66 dBA. Future barrier locations will remain along the ramp 
shoulders and mainline of I-70. Based on the analysis, a 16- to 20-foot barrier will provide at least an 
additional 5 dBA reduction to first-row receivers over and above the existing barrier benefit, which is 
required to be considered for mitigation. Noise barriers provided a benefit to a minimum of 51 
residences at a cost benefit index of $16,900. Retrofitting the existing barriers to accommodate a 
possible 20-foot barrier will be a considerable challenge structurally and will also be cost prohibitive, so 
reconstruction of the existing noise barriers would most likely be required. From this initial review, 
additional noise mitigation is not considered to be feasible or reasonable at this time.  
 
Section 2 – Brighton Boulevard to Colorado Boulevard 
A noise barrier analysis was performed for all alternatives for the Elyria and Swansea neighborhood. 
The barrier locations along the ramp shoulders and the highway mainline were evaluated as shown in 
Exhibit 5.12-14 through Exhibit 5.12-17. Based on the analysis, a range of barrier heights from 12 to 20 
feet will provide at least a 5 dBA reduction to first-row receivers. Noise barriers provide benefit to 
roughly 64 receivers for the realignment and more than 260 receivers for the existing alignment at a cost 
benefit index ranging from $3,900 to $6,000. From this initial review, noise mitigation is considered to 
be feasible and reasonable because it is either within or close to CDOT’s desired cost benefit index.  
 
An analysis of 46th Avenue for the realignment alternatives has not been conducted to date awaiting 
further details on road and alley closures that would be needed to develop a continuous noise wall.  
 
An analysis of receivers RA41 through RA51 located in a mixed use area (industrial, commercial, and 
residential) has not been conducted for the Draft EIS (DEIS). This is due to the level of analysis required 
to address the varied land uses and residential concentrations in the area.  
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Exhibit 5.12-14 
Noise Barrier Locations – Alternatives 1 and 3 North 

 
 
 

Exhibit 5.12-15 
Noise Barrier Locations – Alternatives 1 and 3 South 
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Exhibit 5.12-16 
Noise Barrier Locations – Alternatives 4 and 6 West 
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Exhibit 5.12-17 
Noise Barrier Locations – Alternatives 4 and 6 East 

 
 
 

Section 3 – Colorado Boulevard to I-270 
A noise barrier analysis was performed for all realignment alternatives affecting the residences in 
Commerce City. The barrier locations are proposed along the mainline of the realigned I-70. Based on 
the analysis, a range of barrier heights from 12 to 20 feet will provide at least a 5 dBA reduction to first-
row receivers. Noise barriers provided a benefit to a minimum of 68 residences at a cost benefit index 
ranging from $4,700 to $5,500. From this initial review, noise mitigation is considered to be feasible and 
reasonable because it is either within or close to CDOT’s desired cost benefit index. Noise barrier 
locations in Commerce City for the realignment alternatives (4 and 6) are shown in Exhibit 5.12-18 and 
Exhibit 5.12-19. 
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Exhibit 5.12-18 
Noise Barrier Locations – Alternative 4 

 
 
 

Exhibit 5.12-19 
Noise Barrier Locations – Alternative 6 
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Section 4 – I-270 to I-225 
A noise barrier analysis was conducted for all alternatives for the Montbello neighborhood north of the 
I-225/I-70 interchange. This neighborhood currently has a ten-foot wall located along the shoulder of the 
ramp from Peña Boulevard to Peoria Street. The barrier location along the shoulder of the ramp was 
evaluated. With the existing ten-foot barrier and storage facility in place, the future noise levels for first-
row homes increased by roughly 1.5 dBA from upper 64 and 65 dBA to mid 66 dBA for most 
alternatives. Based on the analysis, a range of barrier heights from 12 to 20 feet will not provide at least 
a 5 dBA reduction to first-row receivers. From this initial review, noise mitigation is not considered to 
be feasible or reasonable.  
 
Section 5 – I-225 to Tower Road 
A noise barrier analysis was conducted for all alternatives for the eastern half of the Montbello 
neighborhood north of I-70 and the single-family homes east of Chambers Road in Aurora, south of      
I-70, and east of I-225.   
 
A noise barrier along the Peoria Street on ramp for the Montbello neighborhood was evaluated. Based 
on the analysis, a range of barrier heights from 12 to 20 feet would not provide at least a 5 dBA 
reduction to first-row receivers in the Montbello neighborhood. With the existing ten-foot barrier and 
storage facility in place, the future noise levels for first-row homes increased by roughly 1.5 dBA from 
upper 64 and 65 dBA to mid 66 dBA for most alternatives. Based on the analysis, a range of barrier 
heights from 12 to 20 feet will not provide at least a 5 dBA reduction to first-row receivers. From this 
initial review, noise mitigation is not considered to be feasible or reasonable.  
 
A noise barrier along the Chambers Road on-ramp and mainline shoulders of I-70 for the single-family 
homes in Aurora south of I-70 was also evaluated. Based on the analysis, a range of barrier heights from 
12 to 20 feet will provide at least a 5 dBA reduction to first-row receivers for the single-family homes 
south of I-70. This noise barrier provided a benefit to a minimum of eight residences at a cost benefit 
index of $22,800. From this initial review, noise mitigation is considered to be feasible; however, the 
economic reasonableness of providing mitigations is questionable. 
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5.13 BIOLOGICAL RESOURCES 
A biological resource collectively defines wildlife, vegetation, special status species, and noxious weeds. 
Wildlife resources include animal species, both native and exotic, including mammals, birds, reptiles, 
amphibians, and fish. Although the existence and preservation of wildlife are intrinsically valuable, 
these resources also provide aesthetic, recreational, and economic values to the community. The analysis 
focused on species that typify the habitats of the project area, those that may be important to the function 
of the ecosystem, and those that are of special societal importance.  
 
The term vegetation typically defines the collective plant cover. Vegetation communities are classified 
as distinct groupings of individual species that occur in areas with similar physical environmental 
characteristics (e.g., climate, moisture availability, and soils). A vegetation community can also be 
defined by its dominant species and the physical appearance (mainly size and area covered) of that 
species.  
 

Summary 
The project area is primarily urban and contains little wildlife habitat. Nevertheless, rivers and streams 
serve as movement corridors for urban wildlife and could be temporally affected by construction of 
realignment alternatives (4 and 6). Indirect effects to wildlife could occur through the disturbance of 
prey (e.g., bald eagles prey on prairie dogs). Riparian areas would be temporarily affected by 
construction; however, no more than 1.51 acres are expected to be permanently affected by build 
alternatives. 

 
Special status species are those listed or are candidates for listing, as threatened or endangered under the 
federal Endangered Species Act of 1973 by the United States (U.S.) Fish and Wildlife Service 
(USFWS), and species in Colorado designated as endangered, threatened, or of special concern by the 
Colorado Division of Wildlife (CDOW). The types of special status species under consideration in the 
project area are listed and defined. 

• Federal Endangered Species – any species that is in danger of extinction throughout all or 
significant portions of its range (USFWS, 1973). 

• Federal Threatened Species – any species that is likely to become an endangered species within 
the foreseeable future throughout all or a significant portion of its range (USFWS, 1973). 

• Federal Candidate for Listing – species for which USFWS has sufficient information on their 
biological status and threats to propose them as endangered or threatened under Endangered 
Species Act, but for which development of a proposed listing regulation is precluded by other 
higher priority listing activities (USFWS, 1973). 

• Colorado State Endangered Species  – any species or subspecies of native wildlife whose 
prospects for survival or recruitment within the state are in jeopardy as determined by the 
Wildlife Commission (Colorado Revised Statute [CRS] 33-1-102). 

• Colorado State Threatened Species – any species or subspecies of wildlife that, as determined by 
the Wildlife Commission, is not in immediate jeopardy of extinction but is vulnerable because it 
exists in such small numbers or is so severely restricted throughout all or a significant portion of 
its range that it may become endangered (CRS 33-1-102). 

• Colorado Species of Special Concern – species not listed as threatened or endangered, but is of 
concern to wildlife managers within CDOW (CRS 33-1-102). 
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A noxious weed refers to specific plant species that have been designated for mandatory control by 
branches of local, state, or federal government due to the harm, actual or potential, that the species is 
capable of inflicting upon the resources and values of society. To be designated as a noxious weed by 
state or local governments in Colorado, the species must be non-native to the state and meet one or more 
of the following criteria: 

• Aggressively invades or is detrimental to economic crops or native plant communities. 
• Poisonous to livestock. 
• A carrier of detrimental insects, diseases, or parasites. 
• The direct or indirect effect of the presence of this plant is detrimental to the environmentally 

sound management of natural or agricultural ecosystems. 
 
5.13.1 Affected Environment 
The affected environment describes the existing conditions for wildlife, vegetation, special status 
species, and noxious weeds. 
 
5.13.1.1 Wildlife 
Biologists from CDOW, USFWS, and various nonprofit agencies, including the Sand Creek Regional 
Greenway, Bluff Lake Nature Center, Rocky Mountain Arsenal National Wildlife Refuge, and the 
Rocky Mountain Bird Observatory, were contacted to aid in a description of wildlife use in the project 
area. A literature and records review was conducted, including a review of the Natural Diversity 
Information Source (NDIS) (2006a), to determine species habitat needs and records of species presence 
in Denver and Adams counties.   
 
The entire project lies within developed urban areas, which limits the amount of habitat available for 
wildlife use. Some riparian vegetation does occur along streams and drainages, and represents the 
greatest plant species diversity in the project area. There is no known critical or essential wildlife habitat 
within the project area; however, several designated natural areas occur adjacent to the project area 
including the Sand Creek Regional Greenway, the Bluff Lake Nature Center, and Rocky Mountain 
Arsenal National Wildlife Refuge. 
 
The Sand Creek Regional Greenway spans 14 miles from the High Line Canal in Aurora to the Platte 
River Greenway in Commerce City and intersects the project area just east of Quebec Street. The Sand 
Creek Regional Greenway facilitates urban wildlife, including mule deer (Odocoileus hemionus), 
muskrats (Ondatra zibethicus), coyotes (Canas latrans), beavers (Castor canadensis), king fishers 
(Alcedininae sp), blue heron (Ardea herodias), and many other species along the Sand Creek corridor. 
Based on consultation with the Sand Creek Regional Greenway’s executive director, bald eagles are 
known to occupy trees at three or four sites within the Sand Creek Regional Greenway, primarily 
between November and March; however, there is no known nesting activity at these sites (Sand Creek 
Regional Greenway, personal communication, September 11, 2006).  
 
The Bluff Lake Nature Center is a 123-acre natural area located along Sand Creek and includes a 
seasonal lake, emergent wetlands, short-grass prairie, mixed-grass prairie, a riparian zone, and forested 
wetland. Located approximately 0.5 miles south of the project area east of Havana Street, the Bluff Lake 
Nature Center is home to urban wildlife including deer, fox, beaver, reptiles, amphibians, and more then 
30 species of birds. Based on consultation with Bluff Lake Nature Center’s executive director, bald 
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eagles are known to occupy trees within the Bluff Lake Nature Center; however, no nesting activity has 
been documented (Bluff Lake Nature Center, personal communication, September 12, 2006).  
 
Rocky Mountain Arsenal National Wildlife Refuge, part of the USFWS National Wildlife Refuge 
System, is located approximately 1.25 miles north of I-70. Habitat at the Refuge includes small patches 
of relatively undisturbed native prairie, wooded areas, and wetlands. It is home to several species of bats 
and birds, various fish species, black-tailed prairie dogs (Cynomys ludovicianus), coyotes, mule deer, 
numerous species of reptiles, amphibians, and insects. There is one known bald eagle nest that was first 
detected in 1996 during the annual statewide mid-winter Bald Eagle Survey. Additionally, many eagles 
are known to use the area for winter roosting.  
 
The South Platte River corridor is important to the movement of urban wildlife such as ducks, Canada 
geese (Branta canadensis), kingfishers, red-winged black birds (Agelaius phoniceus), crayfish, and 
killdeer (Charadrius vociferous). The South Platte River crosses through developed portions of 
downtown Denver. While this area of the river does not contain high-quality habitat, wildlife uses the 
corridor to move to more desirable locations up and down stream.  
 
Raptors, Waterbirds, and Other Birds  
According to NDIS, approximately 307 species of raptors, upland game birds, waterbirds, and other 
birds are known to occur or are likely to occur in Denver and Adams counties (2006a). During 
preliminary field surveys ten raptors, two upland game birds, 26 waterbirds, and 36 various other birds 
were detected.   
 
Large Mammals 
Large mammals within the project area are primarily restricted to linear river and creek corridors; 
however, their exact range and distribution are not well documented. According to NDIS, there are 
approximately 24 large mammals known to occur or likely to occur in Denver and Adams counties, 
including various species of fox (2006a). Three ungulates are known to occur in Denver and Adams 
counties. Pronghorn (Antilocapra americna) are considered rare, while mule deer and white-tailed deer 
(Odocoileus virginianus) are considered to be fairly common. Species activity maps from CDOW were 
used to document seasonal activity of mule deer and white-tailed deer within the project area. The 
various alignments intersect mapped mule deer and white-tailed deer activity areas, as shown in Exhibit 
5.13-1 and Exhibit 5.13-2. There is no known pronghorn activity within the project area.   
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Exhibit 5.13-1 
Mule Deer Activity Areas 

 
 

Exhibit 5.13-2 
White Tail Deer Activity Areas 
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Small Mammals 
According to NDIS, approximately 28 different species of small mammals are present within the project 
area (2006a). Small mammals known to occur or likely to occur in the project area include black-tailed 
prairie dogs, numerous rodents, and various squirrels, bats, and rabbits among others.  
 
Reptiles and Amphibians 
Based on data from the NDIS, 28 species of reptiles and amphibians are present within the project area 
(2006a). Species common within the project area include the tiger salamander (Ambystoma tigrunum), 
many-lined skink (Eumeces multivirgatus), numerous toads and frogs, and various snakes, lizards, and 
turtles.   
 
Fish 
Based on data provided by CDOW (personal communication, 2004), there are approximately 17 species 
of fish in the project area. The fathead minnow (Pimephales promelas) is the most widespread and 
abundant fish within the project area. 
 
5.13.1.2 Vegetation 
Vegetation and cover types were identified within the project area from NDIS, Gap Analysis Program 
data, and riparian mapping data. The Gap Analysis Program is a scientific method for identifying the 
degree to which native plant and wildlife species and natural vegetation communities are represented in 
regional conservation lands. Those species and communities not adequately represented in the existing 
network of conservation lands constitute conservation “gaps” (NDIS, 2006a). The vegetation data was 
mapped using two-foot resolution aerial photography. Vegetation data was collected by Colorado Gap 
Analysis Program from 1984 to 1993 and originally mapped at 1:100,000 feet. Specific composition of 
the vegetation cover types was field verified.  
 
The entire project area falls within mapped urban/built cover type. Urban land cover represents 
landscaped areas associated with residential and commercial development. Included in this category are 
cities, towns, villages, strip developments along highways, transportation, power, communications 
facilities, shopping centers, and industrial and commercial complexes. Vegetation observed during field 
visits includes medusahead (Taeniatherum caput-medusae), lambsquarter (Chenopodium album), 
perennial pepperweed (Lepidium latifolium), kochia (Kochia scoparia), giant ragweed (Artemisia 
trifida), pigweed (Amaranthus albus), curly dock (Rumex crispus), and several species of thistle.   
 
Riparian mapping data was collected by CDOW using the National Aerial Photography Program aerial 
color infrared photographs. Photographs were analyzed based on the various landforms that were 
observed and the vegetation that those landforms supported. The vegetation communities were then 
classified into one of 40 categories. Riparian data is based solely on photography and was not field 
verified.   
 
There were three riparian categories mapped within the project area: riparian herb, cottonwood, and 
riparian shrub. Riparian herb includes areas dominated by sedges (Carex sp.), rushes (Juncus sp.), mesic 
grasses, and waterlogged or moist soils. Cottonwood areas represent areas dominated by cottonwood 
trees. Riparian shrub includes areas dominated by Gambel oak (Quercus gambelii), sagebrush (Phalaris 
arundinacea), alder (Alnus sp.), and other shrubs.  
  
Dominant species observed during field visits were Russian olive (Elaeagnus angustifolia), willow, 
curly dock, cottonwood, smooth brome (Bromus inermis), leafy spurge (Euphorbia esula), and reed 
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canarygrass (Phalaris arundinacea). These areas were mapped primarily along Sand Creek. Riparian 
corridors provide food and shelter for many species and are particularly important to urban wildlife as 
transportation corridors.   
 
A riparian mitigation area also exists west of Sand Creek, south of the I-270 and Quebec Street 
interchange. Approximately 0.06 acre of this mitigation site would be permanently affected and 0.07 
acre would be temporarily affected by construction of any of the proposed alternatives. Species such as 
golden currant (Ribes aureum), skunkbrush (Rhus trilobata), chokecherry (Padus virginiana), American 
plum (Prunus americana), snowberry (Symphoricarpos occidentalis), rubber rabbitbrush (Ericamerica 
nauseosa), wood’s rose (Rosa woodsii), cottonwood trees, and willows were observed to occur in the 
site.   
 
5.13.1.3 Special Status Species 
USFWS has provided comments on federal threatened, endangered, and candidate species that are 
known to occur or have potential to occur within the project area. Species of concern to the State of 
Colorado were identified through the CDOW website (2006a). NDIS provided additional data 
identifying special status species and habitats found within the project area. Species considered in this 
document are listed in Exhibit 5.13-3.  
 

Exhibit 5.13-3 
Special Status Species 

Species Status 

Raptors 

Bald eagle (Haliaeetus leucocephalus) State threatened species 

Burrowing owl (Athene cunicularia) State threatened species  

Ferruginous hawk (Buteo regalis)  State species of special concern  

Platte River Species 

Whooping crane (Grus americana)  Federal and state endangered species

Least tern, interior population (Sterna antillarum)  Federal and state endangered species

Piping plover (Charadrius melodus)  Federal and state threatened species 

Pallid sturgeon (Scaphirhynchus albus)  Federal endangered species  

Western prairie fringed orchid (Plaanthera praeclara) Federal threatened species 

Other Birds 

Mountain plover (Charadrius vociferous) State species of special concern 

Large Mammals 

Swift fox (Vulpes velox) State species of special concern 

Small Mammals 

Preble’s meadow jumping mouse (Zapus hudsonius preblei)  Federal and state threatened species 

Black-tailed prairie dog (Cynomys ludivicianus)  State species of concern 

Reptiles 

Common garter snake (Thamnopis sirtalis) State species of special concern  
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Exhibit 5.13-3 
Special Status Species 

Species Status 

Amphibians 

Northern leopard frog (Rana pipiens) State species of special concern  

Plants 

Ute-ladies'-tresses orchid (Spiranthes diluvialis) Federal threatened species  

Colorado butterfly plant (Gaura neomexicana ssp. coloradensis) Federal threatened species 
Source:  CDOW, 2007 

 
 
The Platte River species listed in Exhibit 5.13-3 do not occur in the project area, but are included by 
USFWS due to potential indirect effects that may occur if water consumption is a project component. 
Because no de-watering or consumptive use of water is anticipated to occur, no direct or indirect effects 
will occur to any of the federally listed Platte River species, and consequently they will not be discussed 
in detail. No critical habitat for any of the species in Exhibit 5.13-3 has been identified in the project 
area.  
 
Bald Eagle 
The bald eagle had been listed by the Endangered Species Act as a federally threatened species since 
February 1978. In recent years USFWS has been monitoring the progress of the eagle’s recovery. In 
2007 it was determined that threats to the bald eagle have been removed or reduced enough that the 
eagle has recovered and no longer meets the definition of a threatened species under the Endangered 
Species Act and was removed from the list on August 8, 2007. Despite its delisting by USFWS, it is still 
listed as a state threatened species by CDOW. Additionally, it is protected by the Bald and Golden Eagle 
Protection Act of 1940, as amended, and the Migratory Bird Treaty Act of 1918, as amended, both of 
which prohibit “taking” (killing, selling, or otherwise harming) of eagles, their nests, or eggs. 
 
Bald eagles are known to use areas in proximity to the project area during the winter months. Large 
populations of eagles have been documented using areas within the Rocky Mountain Arsenal National 
Wildlife Refuge, along Sand Creek, and near Bluff Lake, primarily from November to March (Sand 
Creek Regional Greenway, personal communication, September 11, 2006). As a result, this area has 
been designated bald eagle winter range by CDOW (NDIS, 2006a). 
 
In 2001, CDOW estimated 51 breeding pairs in Colorado (2006b). One bald eagle nest is known to 
occur at the Rocky Mountain Arsenal National Wildlife Refuge (the Refuge). The nest was initiated in 
1996, but there were no reproductive efforts until 2002. The nest fledged one eaglet each in 2002 and 
2003, two eaglets in 2004, one eaglet in 2005, and two eaglets in the 2006 nesting season (USFWS, 
personal communication, July 12, 2004; the Refuge, personal communication, September 5, 2006). In 
2005 approximately 26 birds, including bald eagles, were observed using the Refuge for winter roosting.   
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Exhibit 5.13-4 
Bald Eagle Winter Range 

 
 
 
Burrowing Owl 
The burrowing owl is a small, ground dwelling bird found in Colorado as a migratory species. 
Burrowing owls are primarily found in grasslands and mountain parks, usually in or near prairie dog 
colonies. The burrowing owl also uses steppes, deserts, prairies, and agricultural lands and is thought to 
favor well-grazed, early successional grasslands with soils having significant sand content. Burrowing 
owl food includes rodents, small birds, eggs, nestlings, reptiles, and insects. They will hunt for food 
anytime, day or night (CDOW, 2006c).   
 
Ferruginous Hawk 
The ferruginous hawk is a raptor whose diet consists primarily of mammals; hares, rabbits, ground 
squirrels, and prairie dogs comprise the majority of their diet. Its habitat during both summer and winter 
includes grasslands, deserts, and other open areas with isolated shrubs or trees where less than 50 
percent of the land is under cultivation. During winter, ferruginous hawks are often found around 
colonies of prairie dogs, which make up much of their winter diet. In Colorado, the hawk begins nesting 
in early March (Ferruginous Hawk.org, 2006). 
 
Mountain Plover 
Mountain plovers are birds that inhabit prairie grasslands, arid plains, and fields. Nesting plovers choose 
shortgrass prairies grazed by prairie dogs, bison and cattle, tallgrass, and fallow fields. The birds feed 
singly or in small flocks, mostly on insects. Colorado is the primary breeding ground for the mountain 
plover with more than half of the world's population nesting in the state (CDOW, 2006d).   
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Swift Fox 
The swift fox is one of the smallest wild dogs in North America. They live primarily in shortgrass 
prairies and deserts. They often form their dens in sandy soils on open prairies, along fences, or in 
plowed fields. Their diet includes small mammals, birds, reptiles, amphibians, fish, and insects. The fox 
will typically eat whatever live prey it can catch but will also eat berries and grasses. The swift fox is 
mainly nocturnal, but its daytime activities vary seasonally (Animal Diversity Web, 2006).   
 
Preble’s Meadow Jumping Mouse 
The Preble’s meadow jumping mouse can be found in well-developed riparian habitats near perennial, 
intermittent, and ephemeral streams. Well-developed plains riparian vegetation typically includes a 
dense combination of grasses, forbs, and shrubs; a taller shrub and tree canopy may be present. The 
Preble’s mouse will also use the drier upland areas near riparian zones, especially for hibernation sites. 
The Preble’s mouse prefers willow shrub cover, but may also live in habitats with scattered trees and 
herbaceous plants. These areas are used for feeding, nesting, movement to other sites, and hibernation. 
Upland areas with an abundance of grasses and upland shrubs are also used for feeding and hibernation 
sites (CDOW, 2006e). 
 
Black–Tailed Prairie Dog 
The black-tailed prairie dog lives on grassy plains or prairies in communities called “colonies,” which 
are an important part of the grassland system. Black-footed ferrets, prairie rattlesnakes, eagles, badgers, 
weasels, and burrowing owls may all use the colonies for shelter and/or hunting. Prairie dogs eat grass 
and sometimes insects, such as grasshoppers (CDOW, 2006f). The location of prairie dog colonies 
within the project area is depicted in Exhibit 5.13-5.   
 

Exhibit 5.13-5 
Black-Tailed Prairie Dog Colonies 
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Common Garter Snake 
In Colorado, the common garter snake inhabits marshes, ponds, and edges of streams, and is generally 
restricted to aquatic, wetland, and riparian habitat. It feeds opportunistically on frogs, toads, fish, and 
earthworms, but in Colorado is known to eat fish, small metamorphosed bullfrogs, northern leopard 
frogs, and other larval and adult amphibians (NDIS, 2006b).   
 
Northern Leopard Frog 
The northern leopard frog inhabits wet meadows, marshes, ponds, glacial kettle ponds, beaver ponds, 
lakes, reservoirs, streams, and irrigation ditches. Little information is available on northern leopard frog 
food habits in Colorado, but it is assumed invertebrates dominate the diet of adults (NDIS, 2006c). 
 
Ute-Ladies’-Tresses Orchid 
Ute-ladies’-tresses orchids bloom from late July through August; however, depending on location and 
climatic conditions, orchids may bloom in early July or still be in flower as late as early October. The 
Ute ladies’-tresses is endemic to moist soils near wetland meadows, springs, lakes, and perennial 
streams at elevations from 4,200 to 7,000 feet. The orchid colonizes early successional riparian habitats 
such as point bars, sand bars, and low-lying gravelly, sandy, or rocky edges, persisting in those areas 
where the hydrology provides continual dampness in the root zone through the growing season. The 
species occurs primarily in areas where the vegetation is relatively open and not overly dense, 
overgrown, or overgrazed (USFWS, 2002). The largest known population can be found in the City of 
Boulder near Boulder Creek. Two other documented populations are found along Clear Creek; one in 
the City of Golden and another in the City of Wheat Ridge. The orchid is also known to be present in 
Larimer and Moffat counties (USFWS, 1995). 
 
Colorado Butterfly Plant 
The Colorado butterfly plant is a biennial member of the primrose family that flowers from June to 
September and fruits from July to October. It is found in subirrigated, alluvial soils on level or slightly 
sloping floodplains and drainage bottoms and in old, abandoned stream channels with a high water table 
at elevations between 5,000 and 6,400 feet. Colonies are often found in low depressions or along bends 
in wide, meandering stream channels. Most populations are found a short distance from the actual 
channel and may even occur at the base of low, alluvial ridges at the interface between riparian 
meadows and drier grasslands (Center for Plant Conservation, 2006).  
 
5.13.1.4 Noxious Weeds 
Introduced species are present throughout the project area, many of which were planted for agriculture, 
erosion control, and revegetation. Due to the prevalence of introduced species, most of these species do 
not affect the natural environment, but rather compete with other introduced species. Some non-native 
species are extremely hardy and competitive and are able to permanently alter the structure, 
composition, and function of native plant communities. These are identified by the Department of 
Agriculture’s Noxious Weed Management Program. 
 
There are 17 noxious weed species within Denver and Adams counties (Department of Agriculture, 
2006). Additionally, various weed species were identified in the project area during field investigations. 
Weed infestation was observed to be moderate throughout the project area. Any newly disturbed surface 
as part of the project would be susceptible to invasive/noxious weed infestations. In addition, seeds can 
be transported by construction equipment and vehicles.   
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In June of 2006, the Colorado Department of Agriculture's Conservation Services Division implemented 
the Colorado Noxious Weed Act. Responsive to this act, three lists of noxious weeds were developed. 
Plants included on List A are considered the worst noxious weeds and must be eradicated throughout the 
state. List B weeds must be managed. Weeds on List C are designated for additional education, research, 
and biological control resources in jurisdictions that choose to require management of these species. 
Exhibit 5.13-6 lists noxious weed species of concern currently listed in Denver and Adams counties, 
noxious weeds listed in Colorado Department of Transportation’s (CDOT) integrated noxious weed 
management plan, species observed in the project area, as well as the Department of Agriculture list on 
which they are included.   
 

Exhibit 5.13-6 
Noxious Weed Species of Concern 

Listing Agency  
Common Name Scientific Name State 

Listing Denver 
County 

Adams 
County CDOT 

Observed 
in Field 

Absinth wormwood Artemisia absinthium B     

Black henbane Hyoscyamus niger B     

Bull thistle Cirsium vulgare B     

Canada thistle Cirsium arvense B     
Chinese clematis Clematis orientalis B     

Common mullein Cerbascum thapsus C     

Dalmatian toadflax Linaria dalmatica B     

Dame’s rocket Hesperis matronalis B     
Diffuse knapweed Centaurea diffusa B     

Field bindweed Convolvulus arvensis C     

Hoary cress Cardaria draba B     

Houndstounge 
Cynoglossum 
officinale B  

 
  

Jointed goatgrass Aegilops cylindrica C     

Leafy spurge Euphorbia esula B     

Musk thistle Carduus nutans B     

Myrtle spurge Euphorbia myrsinites A     

Orange hawkweed Hieracium 
aurantiacum A  

   

Oxeye daisy Leucanthemum 
vulgare B  

   

Perennial 
pepperweed Lepidium latifolium B     

Plumeless thistle Carduus acanthoides B     

Poison hemlock Conium maculatum C     
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Exhibit 5.13-6 
Noxious Weed Species of Concern 

Listing Agency  
Common Name Scientific Name State 

Listing Denver 
County 

Adams 
County CDOT 

Observed 
in Field 

Puncturevine Tribulus terrestris C     

Purple loosestrife Lythrum salicaria A     

Quackgrass Elytrigia repens B     

Russian knapweed Acroptilon repens B     

Russian olive 
Elaeagnus 
angustifolia B  

   

Salt cedar Tamraix chinensis B     

Scentless chamomile Anthemis arvensis B     
Scotch thistle Onopordum tauricum B     

Spotted knapweed Centaurea maculosa B     

Velvetleaf Abutilon theophrasti C     

Yellow starthistle Centaurea solstitialis A     
Yellow toadflax Linaria vulgaris B     

Sources: Colorado Department of Agriculture, County Weed Program, 2007 
CDOT List is result of dialog between Eric Lane and Cindy Stallman, representing Important Weeds and Common Weeds 
on CDOT Right of Way, 2005 

 
 
5.13.2 Environmental Consequences 
Effects to biological resources are based on consultation with USFWS, field observations, and 
professional judgment. A summary of effects to wildlife, vegetation, special status species, and noxious 
weeds is provided for each alternative. 
 
5.13.2.1 Wildlife  
The project area is composed entirely of developed urban areas and contains little to no wildlife habitat. 
However, the South Platte River serves as a movement corridor for urban wildlife. In the event that 
either Alternative 4 or 6 are chosen, wildlife traveling along the South Platte corridor may be 
temporarily affected due to noise and human activity during construction of the new bridge structure. 
Because this crossing occurs in urban downtown Denver, wildlife in the area would generally be 
acclimated to human activity and effects would be negligible.   
 
Activity areas are classified by the portion of the population that uses the area and/or portion of time the 
area is used. Overall range is defined as the area that encompasses all known seasonal activity areas 
within the observed range of a population. Resident areas are those that provide year-round range for a 
population. The resident individuals use all of the area all year. This area may be included within the 
overall range of the larger population. Limited use areas are those within the overall range of a 
population that is only occasionally inhabited and/or contains only a small population of scattered 
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individuals. Exhibit 5.13-7 provides detailed acres of activity area that would be affected by the project 
alternatives.   
 

Exhibit 5.13-7 
Affected Wildlife Activity Areas 

Alternative 
Mule Deer     

Resident Area 
(Acres) 

Mule Deer      
Limited Use Area 

(Acres) 

White-Tailed Deer 
Overall Range 

(Acres) 

No-Action  0 0 0 

Alternative 1 219.70 0 118.58 

Alternative 3 225.90 0 125.65 

Alternative 4 East 37.60 

Alternative 4 West 
219.70 

25.20 
204.82 

Alternative 6 East 37.60 

Alternative 6 West 
237.70 

25.20 
231.21 

 
 
Small mammals and other local wildlife may temporarily be affected by human activity during 
construction. Wildlife that currently occupy the project area or use the area for foraging or prey are 
likely accustomed to noise and movement due to the urban nature of the project area. There is potential 
for some wildlife to be displaced due to permanent loss of habitat; however, it is likely that these 
animals would relocate to the open space east of the project area.   
 
In accordance with the Migratory Bird Treaty Act, no birds will be pursued, hunted, taken, captured, or 
killed due to construction of any of the project alternatives. None of the actions associated with any of 
the alternatives are anticipated to harm any bird, its eggs, or feathers protected under this act or any of 
its amendments.   
 
There are no direct effects anticipated; however, indirect effects to wildlife could occur due to 
disturbance from human activity or potential loss of prey (e.g., prairie dogs). Due to the existing urban 
nature of project area, these effects would be considered negligible to minor. Additionally, the new 
structures at wildlife crossings such as the South Platte River and Sand Creek will range from 9 to 44 
feet at an average height of 27 feet. This will allow wildlife to continue to cross at these locations 
without restrictions.   
 
5.13.2.2 Vegetation 
Based on NDIS data and field observations, the entire project area is located within developed areas. 
Urban vegetation would be permanently removed due to construction of new roadway, walls, water 
quality ponds, and placement of bridge piers. In addition, vegetation would be temporarily disturbed due 
to construction activity, but would be reseeded after construction activity is completed. Due to the urban 
nature of the project area and vegetation, all of the project alternatives would have negligible effects on 
vegetation. 
 
Riparian areas would be affected due to construction of the project. Permanent effects would occur due 
to placement of bridge piers at Sand Creek and permanent shadows created by new bridges less than 30 
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feet in height. Temporary effects would occur due to construction activity and other effects, such as 
altered hydrology or vegetation growth, would occur from shadows of new bridges 30 feet or more in 
height. Other effects would also occur as a result of shadows of bridges by removing continuous direct 
sunlight and direct precipitation. Exhibit 5.13-8 summarizes the anticipated effects to riparian areas, 
including the Sand Creek riparian mitigation area, due to the various alignment options. All permanent 
effects to riparian vegetation would be mitigated per Senate Bill 40 guidelines.   
 

Exhibit 5.13-8 
Effects on Riparian Vegetation (Acres) 

Alternative Permanent Effects 
(Acres) 

Temporary 
Effects (Acres) 

Other Effects 
(Acres) 

Total      
(Acres) 

Alternative 1 0.68 0.49 - 1.17 

Alternative 3  0.73 0.54 - 1.27 

Alternative 4 0.46 1.07 - 1.53 

Alternative 6 0.35 1.03 0.15 1.53 
Note:  Effects were calculated based on conceptual design as of June 2006 and are subject to change. 

 
 
5.13.2.3 Special Status Species 
Some federal and state listed special status species may be affected by the project. 
 
Bald Eagles 
Project alternatives will affect bald eagles, as detailed in Exhibit 5.13-9. Indirect effects would primarily 
result from construction noise, human activity, and a slight decrease in their winter prey base. 
 

Exhibit 5.13-9 
Project Effects to Bald Eagle 

Alternative Bald Eagle Winter Range 
(Acres) 

Alternative 1 42.76 

Alternative 3 44.89 

Alternative 4 

Alternative 6 
50.67 

Effects were calculated based on conceptual design as of May 
2007 and are subject to change. 
 

 
The prairie dog is an important source of prey to bald eagles and other raptors. While the bald eagle diet 
consists primarily of fish, during winter months, waters may freeze, thus limiting access to fish. During 
these times, small mammals such as prairie dogs compose a larger percentage of the bald eagle diet. The 
conversion of prairie dog colonies to new roadway results in permanent loss and/or fragmentation of 
colonies. Fragmentation of colonies can result in prairie dog population decline and local extirpation 
(Knopf & Samson, 1996). As seen in Exhibit 5.13-10, between 21.30 and 21.59 acres of prairie dog 
colonies will be affected for Alternatives 1 and 3 and Alternatives 4 and 6 respectively. These colonies 
are in highly urbanized areas where it is unlikely that an eagle would hunt. Additionally, these colonies 
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are primarily located outside of the mapped bald eagle winter range. Eagles would more likely choose to 
hunt in the Rocky Mountain Arsenal National Wildlife Refuge, Bluff Lake Nature Center, or the open 
space east of the project area.   
 
While the loss of prairie dog colonies due to this action will have only a minor effect on raptors such as 
bald eagles and other predators, continued loss and fragmentation of colonies could impose cumulative 
effects such as decreased reproduction. In time, this may contribute to a loss of prey for predators such 
as bald eagles, which have been declining in the project area due to urbanization.   
 
Burrowing Owl 
There is very little to no open grassland and prairie habitat within the project area. Burrowing owls do 
use prairie dog colonies for shelter; however, all prairie dog colonies within the project area are located 
in highly developed urban areas. Based on lack of suitable habitat, effects to the burrowing owl are not 
anticipated.   
 
Ferruginous Hawk 
There is very little to no open grassland and prairie habitat within the project area. Prairie dogs, which 
make up much of the hawk’s winter diet, are generally located adjacent to major roadways or residential 
areas. It is likely that the hawk would choose to hunt at Rocky Mountain Arsenal National Wildlife 
Refuge, Bluff Lake Nature Center, or open grassland east of the project area rather than developed areas. 
Due to lack of suitable habitat and undesirable hunting conditions, effects to the ferruginous hawk are 
not anticipated.   
 
Mountain Plover and Swift Fox 
There is very little to no open grassland and prairie habitat within the project area. Due to lack of 
suitable habitat, effects to the mountain plover and swift fox are not anticipated.   
 
Preble’s Meadow Jumping Mouse 
USFWS has established a block clearance zone where they have determined the Preble’s meadow 
jumping mouse is not likely to currently exist. The establishment of this block clearance zone is based 
on extensive surveys and trappings conducted over several years of study. The entire project area falls 
within the jumping mouse block clearance zone, which exempts these areas from further review by 
USFWS, for as long as the clearance designation is valid. The location of the project area within the 
USFWS Preble’s mouse block clearance zone also indicates that effects to the jumping mouse or its 
habitat will not be anticipated.  
 
Black-Tailed Prairie Dog 
Exhibit 5.13-10 details how many acres of black-tailed prairie dog colonies would be affected by each 
alternative. While a considerable amount of habitat will be lost, it is lawful to capture, transport, and 
relocate black-tailed prairie dogs from one site to another suitable site. Loss of habitat due to 
construction activity may impose indirect moderate effects to prairie dogs. 
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Exhibit 5.13-10 
Effects on Black-Tailed Prairie Dog Colonies 

Alternative Black-Tailed Prairie Dog Colonies 
(Acres) 

Alternative 1 

Alternative 3 
21.30 

Alternative 4 

Alternative 6 
21.59 

Effects were calculated based on conceptual design as of November 2006 
and are subject to change. 

 
 
Common Garter Snake and Northern Leopard Frog 
Riparian and wet areas are limited within the project area and existing riparian areas occur at highly 
disturbed and urbanized locations. Due to lack of suitable habitat, effects to the common garter snake 
and northern leopard frog are not anticipated.   
 
Ute-Ladies’-Tresses Orchid  
The project area consists of highly developed urban areas and maintained properties in which there are 
no wet or sub-irrigated meadows. Riparian areas occur along the South Platte River and Sand Creek; 
however, these areas are highly disturbed. A field visit conducted in August 2005, during the orchid 
growing season, yielded no observed indicators of hydrology or hydric soils; therefore, it is unlikely that 
riparian areas remain damp throughout an entire growing season. Based on lack of suitable habitat, 
effects to the Ute-ladies’-tresses orchid due to the proposed alternatives are not anticipated. 
 
5.13.2.4 Noxious Weeds  
Surface disturbance would affect vegetation by removal of existing vegetation and establishment of 
noxious and invasive weeds. Weedy species often thrive on disturbed sites and out-compete more 
desirable plant species. Urban developed areas are known to be vulnerable to invasion of noxious and 
invasive weed species, and the potential for weeds to occur would increase with construction activities 
occurring in the project areas.   
 
Locations and descriptions of weed populations throughout the state are depicted on quarter quadrangle 
United States Geological Survey topographic maps by the Department of Agriculture and are available 
on the Department’s website. Based on this information, between 10.99 and 13.07 acres of noxious 
weeds have been mapped within the project area. Exhibit 5.13-11 details the amount of noxious weeds 
within each alignment.   

Exhibit 5.13-11 
Noxious Weed Occurrences 

Alternative Noxious Weeds (Acres) 

Alternative 1 10.99 

Alternative 3 11.44 

Alternatives 4 and 6 13.07 
Effects were calculated based on conceptual design as of November 
2006 and are subject to change. 
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5.13.3 Mitigation 
There are no direct effects anticipated to hoofed and other large mammals, water birds, reptiles, 
amphibians, or fish within the project area due to the project alternatives; therefore, no mitigation is 
currently planned for these resources. Although there is no habitat for special status species, impacts to 
riparian areas will be mitigated in accordance with Senate Bill 40.  Impacts to riparian habitat will be 
limited to the area necessary for construction and will be replaced upon completion.  
 
Mitigation measures are outlined to prevent or minimize potential indirect effects to migrating birds, 
bald eagles, prairie dogs, and burrowing owls. Mitigation for effects to black-tailed prairie dogs will be 
conducted in accordance with the CDOT Impacted Black-Tailed Prairie Dog Policy (2005b).   

• In the case of prairie dog colonies less than two acres, CDOT will avoid and minimize effects to 
the extent possible. This includes relocating prairie dogs, as long as the relocation will not affect 
other resources, such as wetlands or historic properties, and is not cost prohibitive. Relocation of 
colonies larger than two acres will be conducted in accordance with CRS 35-7-203. If an 
adequate site cannot be located for colonies larger than two acres, the prairie dogs will be 
captured and donated to a raptor rehabilitation facility or black-footed ferret reintroduction 
program. CDOT will not, at any time, authorize any earth-moving activities that result in the 
burying of living prairie dogs. If necessary, CDOT will coordinate with CDOW to facilitate the 
humane killing of prairie dogs within a town less than two acres in size. Due to the potential for 
disease proliferation, the Food and Drug Administration will be contacted prior to the relocation 
of prairie dogs. CDOT will coordinate with CDOW before the manipulation of prairie dogs or 
their colonies.   

• If construction in prairie dog colonies occurs during burrowing owl nesting season (February 1 to 
August 31) a survey will be conducted no more than 30 days prior to construction. If a nesting 
pair is discovered, no construction activity will occur within 75 yards of the nest.  

 
Mitigation for bald eagles and all migratory birds will be conducted in accordance with the Migratory 
Bird Treaty Act. Although direct impacts to bald eagles are not anticipated, measures will be taken to 
ensure that indirect effects are minimized. Additional mitigation measures planned during construction 
are listed in Section 5.20.3, Mitigation.  
 
With any construction project, there is the potential for the proliferation of noxious weeds, particularly 
in currently vegetated areas that are disturbed during construction. In order to manage and minimize the 
proliferation of noxious weeds and preserve existing vegetation within the project area, mitigation 
measures will be taken, and are listed in Section 5.20.3, Mitigation: In addition, an Integrated Noxious 
Weed Management Plan will be developed. 
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5.14 FLOODPLAINS AND DRAINAGE/HYDROLOGY 
Floodplains are determined by applying both of the sciences of hydrology and hydraulics. The 
floodplain determines what areas are inundated for various storm events and in the project area consist 
of Federal Emergency Management Agency (FEMA) regulated floodplains and floodplains that are not 
regulated by FEMA. FEMA regulates floodplains and the cost of damage that occurs from them through 
the National Flood Insurance Program. This program was created through the National Flood Insurance 
Act of 1968 and further strengthened by the Flood Disaster Protection Act of 1973. The storm event that 
FEMA regulates to is the 100-year storm event. There are specific conditions that must be applied, 
specific models that must be used, and paperwork that must be completed to enact changes to FEMA 
regulated floodplains. Minimum floodplain management requirements for participation in the National 
Flood Insurance Program are contained in 44 Code of Federal Regulations §60.3. The non-FEMA 
regulated floodplains, such as the urban flooding areas in downtown Denver, have fewer restrictions on 
them; however, they are no less important. Design for these flooding areas should reduce the risk of 
flood loss; minimize the effect of floods on human safety, health, and welfare; and should restore and 
preserve any natural and beneficial values served by the floodplain.  
 
Hydrologic analysis includes determining the amount of water that is likely to be present at any location 
along the roadway for a given storm event. Colorado Department of Transportation (CDOT) criteria 
define the minor storm event as the five-year storm and the major storm event as the 100-year storm. 
The five-year storm has a 20 percent probability of occurring within a given year, while the 100-year 
storm has a one percent probability of occurring in any given year. The science of hydrology includes 
determining the amount of water that reaches a point of interest after determining the amount of rainfall 
for a given storm event; the time it takes to travel from where it falls on the ground to the point of 
interest; and any losses due to depression areas, infiltration, and speed of travel. Once all areas of 
interest are determined and analyzed through approved hydrologic methods, the science of hydraulics is 
applied. Hydraulics includes the design of inlets, open channels, culverts, and bridges. Hydraulics takes 
into account the velocity of the water; the roughness of the open channel or conduit; and the energy 
losses of bends, weirs, obstructions, and culvert or bridge openings. Numerous standards and criteria 
apply for determining adequate hydraulic design of various structures to meet the site conditions and 
accommodate the flood flows selected for the analysis. 
 

Summary 
In many places, the existing highway’s drainage system is under capacity and is prone to flooding. 
Reconstruction provides the opportunity to improve drainage systems and to bring the highway to state 
and federal standards. All build alternatives, including improvements proposed under the No-Action 
Alternative, would require improved drainage capacity. Regardless of the alternative selected, the 
floodplains will remain as they are and the effects to human safety, health, and welfare will be 
minimized as well as the beneficial values of the floodplains and drainageways being preserved. 

 
Regulatory guidance on floodplains and drainage/hydrology include Executive Order 11988, Floodplain 
Management (Carter, 1977), which requires each federal agency, in carrying out its activities, to: 

• Reduce the risk of flood loss, to minimize the effect of floods on human safety, health, and 
welfare, and to restore and preserve the natural and beneficial values served by floodplains. 

• Evaluate the potential effect of any actions it may take in a floodplain, to ensure its planning 
programs reflect consideration of flood hazards and floodplain management. 
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In addition, both City and County of Denver (CCD) and Aurora have specific regulations and/or 
ordinances related to the proper management of floodplains. CCD’s regulations are their Storm 
Drainage Design and Technical Criteria Manual (CCD Wastewater Management Division, 2006) and a 
Floodplain Ordinance in the Revised Municipal Code. The general purpose of CCD’s floodplain 
regulations includes: 

• To reduce the hazards of floods to life and property. 
• To protect and preserve the hydraulic characteristics of water courses used for conveyance of 

flood waters. 
• To protect the public from extraordinary financial expenditures for flood control and relief. 

 
Aurora’s policy for floodplains lists the major concerns as: 

• Prevention of excessive erosion, flood heights, or flow velocities. 
• Protection of any use within or adjacent to a floodplain from damage. 
• Control or alteration of natural floodplains and channels. 
• Prevention of barriers which would divert flood waters and increase flood hazards in other areas. 

 
Analysis of drainage and floodplains seeks to encompass all of the policies and regulations to determine 
the best solution to drainage and floodplain issues. 
 

5.14.1 Affected Environment 
Numerous existing drainage structures cross the proposed highway alternatives. These structures include 
storm drain systems, culverts, and bridges. Major drainageways and drainage basins are shown in 
Exhibit 5.14-1. 
 
Major Drainageways 
There are three major drainageways within the project area: the South Platte River, Sand Creek, and 
Westerly Creek. These drainageways are considered Special Flood Hazard Areas and are regulated by 
FEMA. The FEMA flood map depicts a Zone AE for all three drainageways. Zone AE is the flood 
insurance rate zone that corresponds to the 100-year floodplains that are determined in the Flood 
Insurance Study by detailed methods. 
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Exhibit 5.14-1 
Major Drainage Basins 

 
 
 
Flood History 
Flooding in Denver and Aurora is typically due to short-duration, high-intensity precipitation events 
between the months of May and September. These rainfall events have been well documented by the 
National Oceanic and Atmospheric Administration as well as the Urban Drainage and Flood Control 
District. A historical summary of major flood events in the vicinity of and within the project area is 
provided. These events show the severity of past floods and the need for proper design and anticipation 
of these large storm events. 

• May of 1948. A storm produced eight inches of rainfall at the center of the storm in four hours. 
Discharge at Sand Creek was estimated to be 15,000 cubic feet per second (cfs). Roads and 
culverts in the storm area were eroded and damaged. Much of the damage along Sand Creek was 
a result of erosion; there were also damages due to water inundation of homes and businesses.  

• May 8 and 9, 1957. Over four inches of rainfall fell over eastern Colorado around Sand Creek. 
The floodwaters from this storm receded along Sand Creek within 12 hours but still produced a 
discharge of approximately 25,000 cfs at Stapleton. Most of the damages from this event were 
due to erosion undercutting houses, damaging bridges, and eroding railway embankments. 

• July 23 and 24, 1965. Heavy rain fell over Denver and Aurora and washed out earthen bridges 
over Sand Creek and caused flooding of roads, streets, and bridges.  
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• May 5 and 6, 1973. The South Platte Basin experienced a storm event that brought up to six 
inches of rain to the area. This caused major flooding during the next two weeks along Clear 
Creek, Sand Creek, and the South Platte River. The damages from this flood event were 
estimated at around $120 million dollars. 

• July 19, 1997. A severe thunderstorm in northeast Denver and northwest Aurora yielded 3.83 
inches of rain in less than an hour surpassing the old one-hour record by over 1.5 inches.  

 
Land use in the basins draining through the project area is generally composed of both residential and 
commercial development. Typically, undeveloped land in the Denver metropolitan area can be expected 
to generate up to 1 cfs of stormwater runoff per acre of drainage basin for a 100-year flood event. 
Developed land, such as that along the project alternatives can generate stormwater runoff from 2 to 5 
cfs per acre for a 100-year event due to the increase in impervious surfaces. This increase in runoff can 
create flooding problems when not properly mitigated by stormwater detention facilities. I-70 
improvements will not necessarily need to solve the flooding problems; however, they must not make 
the flooding more extensive than existing flooding conditions.  
 
There are many larger basins that have been studied previously that contribute runoff to the major 
drainageways in the project area. The largest of these drainage basins is the South Platte River drainage 
basin. This basin is composed of approximately 4,000 square miles of land. This is mainly due to the 
presence of the Chatfield Reservoir, south of Denver, which serves as a flood retarding structure as well 
as a recreational and water supply facility. Although the South Platte River has the largest drainage 
basin, the largest flood discharge is seen in Sand Creek; the next largest drainage basin, which covers an 
area of approximately 189 square miles.  
 
5.14.2 Environmental Consequences 
There are a number of drainageway crossings and urban flooding areas that are affected by the project 
alternatives. The proposed alternatives cross the FEMA floodplain for Sand Creek and the South Platter 
River. New bridges located over FEMA regulated floodplains would be designed to have no effect on 
the existing regulatory base flood elevations and floodplain limits. Existing drainage conditions are 
discussed at design locations including the types of flooding problems encountered and the magnitudes 
of flows. The hydraulics of each of these crossings will be further analyzed to refine the preliminary 
sizing for the bridge or culvert as additional design details are developed for a preferred alternative. 
Design locations were shown previously on Exhibit 5.14-1. 
 
Regardless of the alternative selected, the proper design of drainage structures will allow the 
environment to function as it did prior to its construction. The floodplains will remain as they are and 
the effects to human safety, health, and welfare would be minimized as well as the beneficial values of 
the floodplains and drainageways being preserved. 
 
5.14.2.1 No-Action Alternative 
This alternative will include replacement of the existing viaduct drainage system to meet current 
standards. The existing drainage conditions on the viaduct and the effects resulting from its replacement 
are discussed, in detail, in the following section. 
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5.14.2.2 Alternative 1 
From I-25 to Brighton Boulevard the improvements to I-70 would consist solely of re-striping. Existing 
drainage conditions are documented in the Denver Storm Drainage Master Plan (CCD Wastewater 
Management Division, 2005). This section of I-70 is located in Denver basin 0059-01, (Globeville-Utah 
Junction) and includes design locations 1-H and 2-H. At present, stormwater runoff is carried through a 
system of storm drains that ultimately discharge into the South Platte River and no significant changes to 
existing drainage conditions are anticipated.  
 
From Brighton Boulevard to Colorado Boulevard, I-70 is located on the existing viaduct. Although this 
is an elevated portion of the highway, significant flooding problems have been experienced both on the 
viaduct and in the surface streets below. Flooding on the highway at these locations is due to undersized 
inlets that do not adequately drain the viaduct. Ponding occurs on the viaduct between the concrete 
barriers on the outside edges of the travel way because of runoff that is not captured by the existing 
inlets. Existing drainage conditions are documented in the Denver Storm Drainage Master Plan, this 
portion of I-70 is located in drainage basin 0060-02 (I-70 and York Street). 
 
Replacement of the existing viaduct in Alternative 1 would not significantly affect existing drainage 
conditions at the ground surface, as these flows would travel beneath the viaduct. Construction of a new 
viaduct section with improved drainage conveyance (e.g., adequately sized inlets and storm drain 
systems) could increase the quantity of water discharging below the structure. To mitigate for these 
increased discharges, new storm drain systems or detention options may have to be considered. These 
new systems could address both the existing drainage problems beneath the new structure and the 
increased discharge from the new structure, resulting in a better drainage situation than currently exists. 
 

At design point 3-H, an existing 36-inch storm drain crosses I-70 running north and south. The estimated 
100-year flow at this location is approximately 486 cfs, which exceeds the capacity of the existing storm 
drain. Consequently, a major portion of the flow is overland and the highway acts as an embankment in 
this area.  
 
At the I-70 crossing over York Street, design location 4-H is a low point in the profile of the existing 
viaduct. Severe flooding has been experienced both on the highway and on York Street at this location. 
A 72-inch storm drain at York Street provides drainage for the area south of the viaduct. The estimated 
100-year flow at this location is 1,452 cfs. The capacity of this storm drain is significantly less than the 
peak flow rate, and York Street serves as the primary conveyance element for the runoff from the major 
storm events.   
 
A very large drainage area (Denver basins 4400-02 and 0060-01) to the south and east of the I-70 and 
Vasquez Boulevard interchange (design location 5-H) drains toward I-70. The existing storm drain 
system is not adequately sized to convey storm drainage events in excess of the two to five-year peak 
runoff event. At design location 5-H, runoff in excess of the capacities of the existing storm drains in the 
I-70 and Colorado Boulevard basin and the I-70 and York Street basins combine and flow below the     
I-70 viaduct in a northerly direction. The total estimated runoff at this location during the 100-year event 
is 1,860 cfs.  
 
Design location 6-H crosses I-70 at the Colorado Boulevard interchange. This portion of the highway is 
at grade and lies within the I-70 and Colorado Boulevard drainage basin of the Denver Storm Drainage 
Master Plan, (0060-01). It is also the low point of a sag vertical curve in the highway profile. During the 
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100-year storm event, approximately 1,973 cfs crosses the highway in a northerly direction. At design 
location 7A-H, approximately 168 cfs flows overland in Dahlia Street under I-70 during the 100-year 
storm event.   
 
I-70 crosses over Sand Creek at design location 8-H. There are separate bridge structures over this 
channel for the eastbound and westbound lanes. Based on the current FEMA Flood Insurance Study for 
Sand Creek, the entire 100-year flow is contained within the hydraulic opening of the structure and no 
overtopping of I-70 occurs. Sand Creek maintains the same flow rate throughout the project area and 
therefore, the same design would apply at all Sand Creek crossings.   
 
From I-270 to Tower Road existing drainage conditions would be maintained, and areas currently 
subject to flooding during rainfall events would remain subject to flooding. Those sections of the 
highway alternatives that would be widened and reconstructed at existing grades or profile grades 
similar to existing, may require investigation of improved cross drainage structures, new roadside 
ditches, new trunk storm drains, and detention systems in order to meet design criteria. 
 
5.14.2.3 Alternative 3 
From I-25 to Colorado Boulevard and from just east of I-225 to Tower Road, effects for Alternative 3 
are the same as Alternative 1. 
 
From Colorado Boulevard to just east of I-225, Alternative 3 results in a larger amount of paved area 
and more runoff from the roadway than Alternative 1. Along this portion of the roadway, existing 
drainage conditions should be maintained, and areas currently subject to flooding during rainfall events 
would remain subject to flooding. Those sections of the highway alternatives that would be widened and 
reconstructed at existing grades or profile grades similar to existing, may require investigation of 
improved cross drainage structures, new roadside ditches, new trunk storm drains, and detention systems 
in order to meet design criteria. 
 
5.14.2.4 Alternative 4 
From I-25 to Brighton Boulevard and from I-270 to Tower Road, effects for Alternative 4 are the same 
as Alternative 1. 
 
At Brighton Boulevard the new alignment extends to the northeast toward a new interchange with I-270. 
Along this portion of the roadway and from I-270 to Tower Road existing drainage conditions should be 
maintained, and areas currently subject to flooding during rainfall events would remain subject to 
flooding. Those sections of the highway alternatives along I-270 that would be widened and 
reconstructed at existing grades or profile grades similar to existing, may require investigation of 
improved cross drainage structures, new roadside ditches, new trunk storm drains, and detention systems 
in order to meet design criteria. 
 
On the north side of I-70, the realignment alternative is situated within the existing urban flooding areas 
of the Colorado Boulevard (0060-01) and Quebec Corridor (4400-02) basins. These flooding areas are 
located downstream of highway design locations 5-H and 6-H, and as a result, are dependent on the 
conditions at the existing highway alignment. Adequate storm drains and culvert structures will be 
evaluated within this section. Existing drainage conditions are documented in the Denver Storm 
Drainage Master Plan.  
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Design location 9-H represents the location where the realignment alternative would cross the urban 
flooding areas at the I-70 and Colorado Boulevard drainage basin (0060-01). Approximately 4,000 feet 
of the highway alignment is within this urban flooding area and the 100-year flow crossing the 
alignment is approximately 2,409 cfs. Design Location 10-H is downstream of design location 6-H. At 
this location the runoff that crosses the existing I-70 alignment at design location 6-H combines with the 
runoff from the upstream portion of basin 0060-01, and flows across both the existing Vasquez 
Boulevard alignment and the location of the proposed Vasquez Boulevard realignment. The estimated 
100-year design flow that crosses at this design location is 2,197 cfs.  
 
5.14.2.5 Alternative 6 
From I-25 to Brighton Boulevard and from I-270 to Tower Road, effects for Alternative 6 are the same 
as Alternatives 1 and 4. 
 
The remainder of Alternative 6 is the same as Alternative 4 except for between Brighton Boulevard to 
just east of I-225 where, under this alternative, tolled express lanes would be added. The effects in this 
area are the same as Alternative 4 except for the additional impervious area from Brighton Boulevard to 
just east of I-225. Those sections of the highway alternatives that would be widened and reconstructed at 
existing grades or profile grades similar to existing, may require investigation of improved cross 
drainage structures, new roadside ditches, new trunk storm drains, and detention systems in order to 
meet design criteria. 
 
5.14.3 Mitigation 
Generally, runoff in the project area is drained through surface discharge of stormwater, the use of storm 
drains, and the use of existing channels and swales. New cross-culverts and storm sewer systems will be 
designed to meet project and local criteria, be maintainable, and benefit water quality in the project area. 
The hydraulic openings of new bridges will be designed to meet FEMA requirements. New bridges 
located over FEMA-regulated floodplains will be designed to have no affect on the existing regulatory 
base flood elevations and floodplain limits. 
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5.15 WETLANDS AND WATERS OF THE U.S. 
The primary vehicle for wetland protection and regulation in the United States (U.S.) is Section 404 of 
the Federal Water Pollution Control Act amendments of 1972 as amended by the Clean Water Act of 
1977, which set the basic structure for regulating discharge of pollutants to waters of the U.S. Section 
404 of the Clean Water Act established a program to regulate the discharge of dredged and fill material 
into waters of the U.S., including wetlands. Anyone dredging or filling waters of the U.S. must request a 
permit from the U.S. Army Corps of Engineers (USACE).   
 
President Carter issued Executive Order 11990, Protection of Wetlands, in May 1977, establishing the 
protection of wetlands and riparian systems as the official policy of the federal government. Executive 
Order 11990 requires all federal agencies to consider wetland protection as an important part of their 
policies. Under the guidance of these and other regulations, it is Federal Highway Administration 
(FHWA) and Colorado Department of Transportation (CDOT) policy to mitigate for all wetland 
impacts, regardless of their jurisdictional status.   
 
The term waters of the U.S. is generally defined as all waters that are currently used, or were used in the 
past, or may be susceptible to use in interstate or foreign commerce. According to 33 Code of Federal 
Regulations §328, this includes the territorial seas, intrastate lakes, rivers, streams (including 
intermittent streams), mudflats, sandflats, wetlands, wetlands adjacent to waters, sloughs, wet meadows, 
natural ponds, and all tributaries of those waters. Waste treatment systems, including treatment ponds or 
lagoons designed to meet the requirements of the Clean Water Act are not considered jurisdictional 
waters of the U.S. by USACE. The boundaries of waters of the U.S., other than wetlands, are delineated 
by their bed, bank, and ordinarily high water mark. 
 
Wetlands are specifically defined as areas that are inundated or saturated by surface or ground water at a 
frequency and duration sufficient to support, and that under normal circumstances do support a 
prevalence of vegetation typically adapted for life in saturated soil conditions. Wetlands generally 
include swamps, marshes, bogs, and similar areas. Wetland boundaries are delineated by the presence of 
hydrophytic vegetation and soil in addition to the presence of hydrological indicators (USACE, 1999). 
 

Summary 
The project area is highly urbanized and contains relatively few wetland resources. Alternatives 1 and 3 
would permanently affect less than 0.5 acres of jurisdictional wetlands and waters of the U.S. and could 
therefore be authorized by a Nationwide Permit. Alternatives 4 and 6, however, would permanently 
affect more than 0.5 acres of jurisdictional wetlands and waters of the U.S. and would require an 
Individual Permit. 

 

5.15.1 Affected Environment 
The project area lies entirely within developed urban areas. Due to the urban nature of the project 
corridor, hydrology has been altered in many areas. Streams throughout the project area have been 
channeled and the removal of meanders in streams has removed hydrology in areas that would 
historically receive creek overflow. Also, stormwater detention ponds and roadside drainages have been 
constructed to prevent flooding, creating wetland conditions in areas that were historically dry. Exhibit 
5.15-1 shows the locations of the wetlands and waters of the U.S. located in the project area. 
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Exhibit 5.15-1 
Wetlands and Waters of the U.S. 

 
 
 
Waters of the U.S. 
Two open water bodies were mapped within the project area: the South Platte River and Sand Creek, 
both of which are considered jurisdictional waters.  
 
South Platte River. The South Platte River is a perennial water body with a relatively large watershed. 
The primary sources of stream flow in the South Platte River include groundwater, snowmelt, 
precipitation, effluent discharge, and stormwater runoff. The river intersects I-70 just north of downtown 
Denver in the vicinity of Globeville, where its banks have been highly disturbed. Riparian areas were 
mapped adjacent to the river; however, there were no wetlands identified.   
 
Sand Creek. Sand Creek is a perennial stream with a relatively small watershed. The primary sources of 
stream flow are groundwater, precipitation, and stormwater runoff, although it may also be influenced 
by effluent discharge and/or irrigation runoff. The creek crosses the project area west of the I-70/I-270 
interchange then flows northwesterly, parallel to I-270, to its confluence with the South Platte River. 
Due to urbanization, many areas of Sand Creek have been channelized and hydrology has been altered, 
preventing extensive wetland development along the stream corridor. Dominant vegetation along Sand 
Creek includes cottonwood trees, willow, and Russian olive (Elaeagnus angustifolia).   
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Wetlands 
Wetlands along the project area were found to contain both emergent and scrub-shrub vegetation. 
Emergent wetlands primarily support herbaceous vegetation. Scrub-shrub wetlands support small trees 
and shrubs that are less than 20 feet in height. While the characteristics of the existing plant 
communities vary, dominant species typically include cattails (Typha spp.), bulrushes (Scirpus spp.), 
sedges (Carex spp.), flatsedges (Cyperus spp.), spikerushes (Eleocharis spp.), smartweeds (Polygonum 
spp.), willow, and cottonwood trees as well as various grasses and forbs that tolerate hydric and mesic 
conditions. Vegetation in the Sand Creek mitigation site included cattails, bulrushes, Torrey’s rush 
(Juncus torreyi), Nebraska sedge (Carex nebrascensis), rabbitsfoot grass (Polypogon interruptus) among 
others. Hydrology in these areas is typically sustained by precipitation, groundwater, stormwater runoff, 
or adjacent water bodies such as Sand Creek.   
 
Five scrub-shrub wetlands and seven emergent wetlands were mapped within the project corridor. Of the 
18.9 acres of wetlands mapped within the project area, 9.96 acres are considered jurisdictional, and 8.94 
acres are considered non-jurisdictional wetlands by USACE. A CDOT wetland mitigation site was also 
mapped within the project area. An emergent wetland was planted at the southwest corner of 47th 
Avenue and Sand Creek Drive, along the west bank of Sand Creek, in order to replace wetlands 
impacted during Quebec Street improvements. In addition to emergent vegetation, a row of cottonwood 
trees (Populous deltoides) and willow plantings were also mapped. A total of 0.24 acre of wetland and 
0.07 acre of cottonwood and willow plantings were mapped at the Sand Creek mitigation site.  
 
The jurisdictional wetlands within the project area are associated with streams. Non-jurisdictional 
wetlands generally lack a hydrologic connection to jurisdictional waters and are therefore not regulated 
by USACE. A preliminary jurisdictional determination for the waters and wetlands in the project area 
was received in January 2007. However, in June 2007, USACE received new guidance concerning 
jurisdictional limits of waters of the U.S. following the June 2006 Rapanos vs. United States court case. 
A new jurisdictional determination request was submitted in November 2007 and is currently awaiting 
an approved determination.  The jurisdictional status for each water or wetland in Exhibit 5.15-2 was 
determined based on the Rapanos guidance but is still considered tentative until approved by USACE.   
 
Using a modified Montana Wetland Assessment Method (Montana Department of Transportation, 
1999), the function and value rating of each wetland was determined. Each wetland was evaluated to 
determine which of the following 12 functions it served and then given a rating as to how well it served 
that function: 

• Habitat for federally listed and proposed threatened or endangered plants or animals 
• Habitat for species rated S1, S2, or S3 by the state natural heritage program 
• General wildlife habitat 
• Flood attenuation 
• Short and long-term surface water storage 
• Sediment/nutrient/toxicant retention and removal 
• Sediment/shoreline stabilization 
• Production export/food chain support 
• Groundwater discharge/recharge 
• Uniqueness 
• Recreation/education potential 
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This analysis helped determine the ecological significance of the wetland. The Montana method was 
used because there currently is not a Colorado assessment method. A modified qualitative assessment 
was performed and assessment forms were not completed due to the use of the Montana method and the 
urban nature of the project area. The function and rating of wetlands and waters of the U.S. in the project 
area are listed in Exhibit 5.15-2, along with their classification, area, and jurisdictional status. 
   

Exhibit 5.15-2 
Wetlands and Waters of the U.S.  

Feature Classificatio
n 

Area 
(acres) 

Jurisdiction
al Status1 Function and Rating 

South Platte 
River Open water 1.22 Jurisdictional – 

Sand Creek Open water 5.46 Jurisdictional – 

Sand Creek 
Mitigation 

Emergent 
Wetland 0.24 Jurisdictional 

Floodwater attenuation (low); shoreline stabilization 
(medium); groundwater discharge/recharge (high); and 
sediment/nutrient/toxicant retention and removal 
(medium) 

10-Wet Scrub-shrub 
wetland 1.35 Jurisdictional 

General wildlife habitat (low), floodwater attenuation (low); 
shoreline stabilization (medium); groundwater 
discharge/recharge (high); and sediment/nutrient/toxicant 
retention and removal (medium) 

12-Wet Scrub-shrub 
wetland 1.54 Jurisdictional 

General wildlife habitat (low), floodwater attenuation (low); 
shoreline stabilization (medium); groundwater 
discharge/recharge (high); and sediment/nutrient/toxicant 
retention and removal (medium) 

14-Wet Emergent 
wetland 6.90 Non-

Jurisdictional 
Floodwater attenuation (low); groundwater 
discharge/recharge (high); and sediment/nutrient/toxicant 
retention and removal (medium) 

28-Wet Scrub-shrub 
wetland 0.11 Jurisdictional General wildlife habitat (low), sediment/nutrient/toxicant 

retention and removal (medium) 

31-Wet Scrub-shrub 
wetland 0.07 Jurisdictional 

General wildlife habitat (low), floodwater attenuation (low); 
shoreline stabilization (medium); and 
sediment/nutrient/toxicant retention and removal 
(medium) 

33-Wet Scrub-shrub 
wetland 0.07 Jurisdictional 

General wildlife habitat (low), floodwater attenuation (low); 
shoreline stabilization (medium); and 
sediment/nutrient/toxicant retention and removal 
(medium) 

36-Wet Emergent 
wetland 0.11 Non-

Jurisdictional 
Floodwater attenuation (low); groundwater 
discharge/recharge (low); and sediment/nutrient/toxicant 
retention and removal (low) 

37-Wet Emergent 
wetland 1.15 Non-

Jurisdictional 
Floodwater attenuation (low); groundwater 
discharge/recharge (low); and sediment/nutrient/toxicant 
retention and removal (low) 

39-Wet Emergent 
wetland 0.75 Non-

Jurisdictional 
Floodwater attenuation (low); groundwater 
discharge/recharge (low); and sediment/nutrient/toxicant 
retention and removal (low) 

40-Wet Emergent 
wetland 0.03 Non-

Jurisdictional 
Floodwater attenuation (low); groundwater 
discharge/recharge (low); and sediment/nutrient/toxicant 
retention and removal (low) 

1. Jurisdictional status is subject to review by USACE. An approved jurisdictional determination has not been received from 
USACE 
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Roadside Ditches and Detention Ponds 
Due to the urban nature of the project area, roadside ditches and detention ponds have been constructed 
to prevent flooding due to stormwater runoff. In many of these areas, wetland conditions have developed 
in areas typically associated with culverts or ditches. Dominant wetland vegetation typically include 
cattails, American three-square (Schoenoplectus pungens), and reed canary grass (Phalaris 
arundinacea). Like naturally occurring wetlands, these areas function to remove sediment, nutrients, 
toxicants, and pathogens from stormwater runoff (Sipple, 2005). In addition, these areas can serve as 
seed banks for hydrophytic vegetation.   
 
5.15.2 Environmental Consequences  
An analysis of the potential effects on wetlands and waters of the U.S. was conducted for each 
alternative. In some cases, design options were not analyzed separately because they had the same 
effects.   
 
Effects have been categorized as permanent, temporary, and indirect. Permanent effects result from 
construction activities, specifically placement of bridge piers, fill, and new roadway. Temporary effects 
include those that would temporarily alter the function of waters of the U.S. due to modification or 
disturbance during construction. These effects result from vegetation removal, soil exposure, and 
construction activities taking place in or adjacent to wetlands. These effects can be mitigated and 
returned to their pre-construction condition after conclusion of construction activities, if proper 
management is applied. Indirect effects would occur as a result of shadows of bridges by removing 
continuous direct sunlight and direct precipitation. These effects are summarized in Exhibit 5.15-3. 
 
5.15.2.1 No-Action Alternative 
There are no effects to wetlands and waters of the U.S. due to the No-Action Alternative. 
 
5.15.2.2 Build Alternatives 
None of the alternatives cause permanent impacts to waters of the U.S. at the South Platte River, 
although Alternatives 4 and 6 cause temporary effects during the reconstruction of the I-70 bridge over 
the river as seen in Exhibit 5.15-4. Although Alternative 6 has a larger footprint than Alternative 4, it 
generally has higher bridge clearances.  
 
All alternatives would have a permanent effect on Sand Creek. A maximum of 0.08 acre of waters 
would be permanently affected due to the placement of bridge piers and structures at Sand Creek. 
Placement of piers and shading from bridges would also have permanent effect on wetlands at Sand 
Creek (10, 12 ,28 ,31, and 33-Wet) ranging from 0.14 to 0.94 acres. Only Alternative 6 would cause 
impacts from shading (indirect effect). Impacts from all build alternatives at the Quebec Street crossing 
of Sand Creek are shown in Exhibit 5.15-5. Impacts at I-70 for Sand Creek are shown on Exhibit 5.15-6 
for Alternative 3 and Exhibit 5.15-7 for Alternatives 4 and 6. 
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Exhibit 5.15-4 
South Platte River – Alternatives 4 and 6 
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Exhibit 5.15-5 
Sand Creek near Quebec Street – All Alternatives 
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Exhibit 5.15-6 
Sand Creek at I-70 – Alternative 3 
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Exhibit 5.15-7 
Sand Creek at I-70 – Alternatives 4 and 6 
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5.15.3 Mitigation 
Several mitigation measures will be implemented during and after construction of a preferred alternative 
to avoid or minimize effects to wetlands and waters of the U.S. including: 

• All permanently impacted wetlands, both jurisdictional and non-jurisdictional, will be replaced at 
a 1:1 ratio. 

• Mitigation will be completed in accordance with the Guidance for Compensatory Mitigation and 
Mitigation Banking in the Omaha District document (USACE, 2005) including a minimum of 
five years monitoring for constructed emergent wetlands. After this period the USACE will 
determined if the wetland is successful or if additional work is required.   

• Wetlands temporarily affected during construction will be restored to pre-construction 
conditions. 

• Temporary erosion control and sediment control best management practices, as described in 
Section 5.20 (Water Resources/Water Quality), will be installed prior to ground disturbance 
activities. Completed areas shall be permanently stabilized within seven days. 

• Unnecessary temporary effects will be avoided by fencing the limits of disturbance during 
construction. 

• No equipment staging or storage of construction materials will occur within 50 feet of wetlands. 
• The use of chemicals, such as soil stabilizers, dust inhibitors, and fertilizers within 50 feet of 

wetlands will be prohibited. 
• No discharge of effluent into wetlands will occur. 
• Temporary fill material will not be stored within wetlands. 
• All areas of exposed soil will be seeded and/or planted, and mulched throughout construction 

(following completion of each section). Mulch and mulch tackifier will be placed for temporary 
erosion control when seeding and/or planting cannot occur due to seasonal constraints. 

• Any wetland areas used for construction access will be covered with a layer of geotextile, straw, 
and soil prior to use. 

 

In the event that either Alternative 1 or 3 is selected, less than 0.5 acres of jurisdictional waters of the 
U.S. would be permanently effected and the project may be authorized by Nationwide Permit 14 – 
Linear Transportation Projects. In the event that either Alternative 4 or 6 is selected, the project may be 
permitted by an Individual Permit. Regardless of the type of the permit required, CDOT will submit 
application and obtain the 404 permit prior to commencing work. 
 
Coordination is underway with USACE in order to fulfill the requirements of the National 
Environmental Policy Act (NEPA) of 1969/Clean Water Act merger process. Concurrence from USACE 
was received on the project purpose and need and Draft Environmental Impact Statement (DEIS) 
alternatives; this correspondence is included in Appendix B, Agency Consultation. Prior to issuance of 
the Final EIS (FEIS), concurrence on a preferred alternative will be obtained. Concurrence on 
compensatory mitigation shall be sought prior to issuance of a Clean Water Act Section 404 permit. The 
NEPA/404 Merger is included in Appendix C. 
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5.16 WATER QUALITY 
Federal water quality requirements were first instituted by the passage of the Federal Water Pollution 
Control Act Amendments of 1972, as amended by the Clean Water Act of 1977. Title IV, Permits and 
Licenses, of the Clean Water Act created the system for permitting wastewater discharges known as the 
National Pollutant Discharge Elimination System permit program. These permits place limits on the 
amount of pollutants that may be discharged from a point source (such as a pipe) to waters of the state 
and United States (U.S.). These limits are set at levels protective of human and aquatic life in the waters 
that receive the discharge.  
 
Under the current National Pollutant Discharge Elimination System program (Section 402 of the Clean 
Water Act), all facilities that discharge pollutants from any point source into waters of the U.S. are 
required to obtain an National Pollutant Discharge Elimination System permit. The State of Colorado 
was granted authority from the U.S. Environmental Protection Agency to issue these permits and 
manage the National Pollutant Discharge Elimination System program through the Colorado 
Department of Public Health and Environment Water Quality Control Division. In Colorado, National 
Pollutant Discharge Elimination System requirements are carried out through Colorado Regulation 61, 
Colorado Discharge Permit System (CDPS) Regulations. 
 
There are two phases of the CDPS currently in effect. On November 16, 1990, U.S. Environmental 
Protection Agency issued Phase I. Phase I requires all operators of large Municipal Separate Storm 
Sewer Systems (MS4s), such as Denver, Aurora, Lakewood, Colorado Springs, and Colorado 
Department of Transportation (CDOT) to obtain a CDPS permit and develop a stormwater management 
program. Such a program includes construction and maintenance of permanent best management 
practices (BMPs) designed to prevent harmful pollutants from being washed by stormwater runoff into 
MS4s, or from being dumped directly into MS4s. CDOT is regulated under Phase I via a statewide MS4 
permit (CDOT, 2006d). 
 
Phase II became effective March 2, 2001 and requires operators of regulated medium MS4s to obtain a 
CDPS permit and develop a storm water management program. Phase II set forth immediate and more 
stringent controls on construction activity discharges by requiring construction projects one acre or 
larger in size to secure a CDPS permit for stormwater discharges during construction. 
 

Summary 
Build alternatives would increase the impervious surface of the highway and have higher traffic volumes 
thereby increasing water quality effects. Realignment alternatives (4 and 6) have a greater potential to 
pollute local streams as they would cross three streams rather than the two streams associated with 
existing alignment alternatives (1 and 3) and the No-Action Alternative. Analysis also suggests that if 
left unmitigated, build alternatives would increase pollutant loading into Sand Creek and the South 
Platte River. 

 
This project is located within the designated Phase II MS4 area. Commerce City, Aurora, the City and 
County of Denver (CCD), and CDOT are all subject to the requirements of the Phase II program. CDOT 
addresses their Phase II requirements by adhering to their CDPS Stormwater Management Program, last 
revised for Colorado Department of Public Health and Environment on March 5, 2004. Coordination 
between Commerce City, CCD, Aurora, and CDOT on water quality issues is vital to this project since 
each jurisdiction is subject to slightly different Phase II requirements. However, the Phase II regulations 
require implementation of permanent stormwater management BMPs in all jurisdictions.   
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5.16.1 Affected Environment 
The project area is located within the Upper South Platte River watershed, which drains into the South 
Platte River and can be characterized by high plains and rolling foothills with elevations ranging from 
approximately 4,800 feet to 8,300 feet above mean sea level. The watershed is highly urbanized within 
the project area with little natural groundcover. The average annual rainfall in the Denver metropolitan 
area is 15.4 inches and the average annual snowfall is 55.4 inches. 
 
Surface water resources located within the project area include the South Platte River, Sand Creek, and 
Bluff Lake. Each of these meets one or more of CDOT’s “sensitive” criteria, due to their listing on the 
303(d) list, as described in the “New Development and Redevelopment Program” (2004a). Permanent 
BMPs are usually required by CDOT for projects that may affect “sensitive” waters. 
 
Since many surface water bodies span hundreds of miles, the Water Quality Control Commission 
(WQCC) has separated water bodies into segments with specific boundaries to identify the water body, 
and each segment is assigned its own set of water quality standards. These regulations include surface 
water standards, groundwater standards, and the Denver Metro Wastewater Reclamation District’s 
(Metro District) role with wastewater treatment in the Denver metropolitan area. 
 
Colorado Regulation Number 31 
Most recently renewed on July, 1 2007, the Basic Standards and Methodologies for Surface Water 
establishes “basic standards, an antidegradation rule, an implementation process, and establishes a 
system for classifying state surface waters” (5 Code of Colorado Regulations 1002-31) according to the 
uses for which they are presently suitable or intended to become suitable. Classifications may be 
established for any state surface waters, except water in ditches and other manmade conveyance 
structures. This regulation classifies waters based on suitability for use as recreation, agriculture, aquatic 
life, and water supply. While this regulation provides the basic standards by which state waters will be 
classified, additional regulations have been established to classify individual waters. Classifications and 
standards specific to the South Platte River and Sand Creek are set forth in Regulation 38 of the Clean 
Water Quality Control Act. Exhibit 5.16-1 details the classifications for stream segments within the 
project area.  
 
Impaired Waters – Regulation Number 93 
Every two years the Clean Water Act requires states to publish an updated list of water bodies that are 
not meeting their beneficial uses because of excess pollutants; these pollutants can be naturally 
occurring or a result of human activity. The list, known as the Section 303(d) list, is based on violations 
of water quality standards and is organized by watersheds, which are further divided into stream 
segments. Regulation Number 93 satisfies the federal requirements of Section 303(d) reporting and the 
WQCC assigns total maximum daily loads to these impaired segments, which accelerates their clean up. 
 
Based on Regulation Number 93, WQCC has identified three stream segments within the project area as 
impaired – the South Platte River (Segments 14 and 15), and Sand Creek (Segment 16a). WQCC defines 
pollutants that are the main cause for impairment and describes the portion of the segment for which the 
impairment applies. Lastly, they assign a clean-up priority to each segment. The impaired waters are 
summarized in Exhibit 5.16-3 and their locations are shown on Exhibit 5.16-2. 
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Exhibit 5.16-1 
Colorado Regulation Number 38 Water Use Classifications 

Stream Segment Use Classification Description 
Aquatic Life – Class 1 
Warm Water Aquatic Life 

Waters currently capable of sustaining a wide variety 
of warm water biota, including sensitive species. 
Waters shall be considered capable of sustaining such 
biota where physical habitat, water flows or levels, and 
water quality conditions result in no substantial 
impairment of the abundance and diversity of species. 

Recreation – Class E 
Existing Primary Contact 
Use 

Surface waters are used for primary contact recreation 
or have been used for such activities since November 
28, 1975. 

Domestic Water Supply Suitable or intended to become suitable for potable 
water supplies. After receiving standard treatment 
(defined as coagulation, flocculation, sedimentation, 
filtration, and disinfection with chlorine or its 
equivalent) these waters will meet Colorado drinking 
water regulations and any revisions, amendments, or 
supplements thereto (CRS §25-8-101-703). 

Segment 14 
Mainstem of the South 
Platte River from Bowles 
Avenue in Littleton, 
Colorado to the 
Burlington Ditch diversion 
in Denver, Colorado 

Agriculture Suitable or intended to become suitable for irrigation of 
crops usually grown in Colorado and which are not 
hazardous as drinking water for livestock (CRS §25-8-
101-703). 

Aquatic Life – Class 1 
Warm Water Aquatic Life 

Waters could sustain a wide variety of warm water 
biota, including sensitive species, but for correctable 
water quality conditions. Waters shall be considered 
capable of sustaining such biota where physical 
habitat, water flows or levels, and water quality 
conditions result in no substantial impairment of the 
abundance and diversity of species. 

Recreation – Class E 
Existing Primary Contact 
Use 

Surface waters are used for primary contact recreation 
or have been used for such activities since November 
28, 1975.  

Segment 16a 
Mainstem of Sand Creek 
from the confluence of 
Murphy and Coal Creek 
in Arapahoe County to 
the confluence with the 
South Platte River 

Agriculture Suitable or intended to become suitable for irrigation of 
crops usually grown in Colorado and that are not 
hazardous as drinking water for livestock (CRS §25-8-
101-703). 
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Exhibit 5.16-2 
Impaired Waters 

 
 
 

Exhibit 5.16-3 
Impaired Waters Identified on Section 303(d) List 

Stream 
Segment Segment Description Portion Impairment Priority 

Segment 
14 

South Platte River, Bowles 
Avenue to Burlington Ditch All E. coli High 

Segment 
15 

South Platte River, 
Burlington Ditch to Big Dry 

Creek 

Clear Creek to Fulton Canal 
diversion and Burlington Canal 
headgate to Metro Wastewater 

Reclamation District 

E. coli High 

Segment 
16a Sand Creek All Selenium 

E. coli 
Low to 
High 

Source: Regulation Number 93, Section 303(d) List Water-Quality-Limited Segments Requiring Total Maximum Daily 
Loads (WQCC, 2006) 
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Monitoring and Evaluation List – Regulation Number 94  
Under Regulation Number 94, the WQCC creates a Monitoring and Evaluation List, which identifies 
water bodies where there is reason to suspect water quality problems. None of the water bodies in the 
project area is identified on the 2006 Monitoring and Evaluation List. 
 
Irrigation Ditches and Canals 
Several irrigation ditches and canals are located in the project area including the High Line Canal. 
According to Colorado Water Quality Control Act, water in ditches, canals, and other man-made 
conveyances are not subject to water quality standards but can be used for the purposes of discharge 
permits.   
 
Groundwater 
Pollutant concentrations in groundwater will not be known until final design, when soil borings are 
performed as part of geotechnical activities or Phase II hazardous materials site assessments. 
Groundwater information was provided by Colorado Department of Public Health and Environment 
related to site-specific standards and “Limited Use and Quality” areas. 
 
WQCC Regulation Numbers 41 and 42 cover water quality standards and beneficial uses for 
groundwater. Regulation Number 42 further defines site-specific water quality standards for isolated 
areas within Colorado. These site-specific standards are primarily in place to protect groundwater 
drinking supplies (also known as well-head protection areas or sole source aquifers). Site-specific 
standards are also used by the WQCC for areas that encompass gas and oil fields. Groundwater in these 
locations is classified as “Limited Use and Quality,” which alerts the public that groundwater may 
contain higher concentrations of organic chemicals. The WQCC has not placed any site-specific 
standards on groundwater within the project area, including special drinking supplies or “Limited Use 
and Quality” areas.   
 
Wastewater Treatment 
The Metro District, located just south of I-270 along the South Platte River, provides wholesale 
wastewater transmission and treatment service to the Denver metropolitan area. The Metro District 
serves approximately 1.5 million people from an approximately 380-square mile service area that 
includes Denver, Arvada, Aurora, Lakewood, Thornton, Westminster, and more than 45 sanitation and 
water and sanitation districts. The Metro District treats about 160 million gallons of wastewater per day 
and discharges the treated water into the South Platte River, where it provides nearly 90 percent of the 
water flow in the river for nine months of the year. 
 
Most of the stormwater in the project area is collected from roadway facilities via ditches or pipes. In 
most cases, these ditches and pipes directly discharge stormwater runoff into receiving waters. However, 
there is one exception. Based on conversations with CCD, some of the stormwater runoff in Globeville, 
located north of I-70 and east of I-25, is captured in stormwater drainage pipes and routed directly to the 
Metro District wastewater treatment facility before discharging to the South Platte River. Stormwater 
runoff in this area may carry many different pollutants from nearby industrial facilities originating from 
the days when smelters were active and slaughterhouses were not regulated. 
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5.16.2 Environmental Consequences 
Water quality effects are based on calculations of impervious surface area, average daily traffic, 
coordination with the U.S. Fish and Wildlife Service and the Colorado Division of Wildlife, 
coordination with CDOT, and projected land use changes. 
 
Winter maintenance activities can have a significant effect on water quality. Traction sand, salt, and 
deicers enter the environment through their storage and use, and through disposal of snow cleared from 
roadways. Road salts enter surface water, soil, and groundwater after snowmelt and are dispersed 
through the air by splashing and spray from vehicles and as windborne powder (Environment Canada, 
2001). 
 
Construction effects may include soil erosion from cut/fill slopes, sedimentation in receiving waters, and 
petroleum spills from construction equipment and asphalt batch plants. These effects would be minimal 
due to permit conditions, plan specifications, and temporary BMPs. Effects to drinking wells, well 
fields, and active irrigation ditches would not occur under any of the alternatives because none of these 
resources are present in the project area. Permanent alterations (channeling, relocating, piping, etc.) to 
streams would also not occur as part of any of the alternatives.  
 
Water Quality Effects Analysis 
Pollutants from highways are often related to the amount of impervious surface area and traffic volumes. 
Additionally, larger amounts of impervious surface generally increase the amount of chemicals used to 
keep the road open. As indicated in Exhibit 5.16-4, all of the build alternatives would add impervious 
surface area and have increased traffic volumes that would result in higher levels of vehicle pollutants, 
leading to additional pollutant loading in receiving streams after precipitation events. However, under 
the MS4 regulations, CDOT is required to construct permanent water quality BMPs to capture highway 
runoff before it is discharged to the receiving water bodies for all alternatives. Estimates of the water 
quality effects and pollutant loads have been prepared to provide a gross quantitative comparison 
between the alternatives. The estimated water quality effects were prepared by a comparison of the 
traffic volumes, total project impervious area, and the impervious area over streams for each alternative 
compared to existing conditions and through a partial Driscoll analysis (Driscoll, Shelley, & Strecker, 
1990). The partial Driscoll approach is consistent with the methods used on other recent environmental 
documents prepared by CDOT.  
 
Impervious Area Comparison 
The comparison of the traffic volumes, total project impervious areas, and impervious area over streams 
is shown in Exhibit 5.16-4. The analysis shows that traffic volumes could increase while minimal 
change would occur in impervious surface area for the No-Action Alternative when compared with the 
current conditions. The table also shows an increase in impervious area for the build alternatives ranging 
from a 44 percent increase for Alternative 1 to a 53 percent increase for Alternative 3. 
  
Increased impervious area over streams is also shown in Exhibit 5.16-4 for each of the alternatives 
ranging from 0.48 acres for Alternative 1 to 0.86 acres for Alternative 6. The amount of surface area at 
stream crossings is important due to difficulty in containing contaminants at the crossing. During snow 
events, plowing may push sand, gravel, and de-icing agents off the highway and outside the drainage 
system making it inaccessible for treatment by the permanent BMPs prior to discharge into the receiving 
water bodies. 
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Exhibit 5.16-4 
Water Quality Effect Summary 

Water Quality Factor 

Alternative Total 
Impervious 

Surface 
(acres) 

Percent 
Change in 
Impervious 

Surface 

Daily Traffic Volume 
(vehicles per day) 

Number of 
Stream 

Crossings 

New Impervious 
Surface Over 

Streams (acres) 

Existing Alignment Alternatives 
Existing Conditions 
(2003) 

261 N/A 37,650-195,800 2 N/A 

No-Action 272 4% 111,400-266,900 2 0 
Alternative 1 378 44% 131,300-347,900 2 0.48 
Alternative 3 400 53% 121,000-310,000 2 0.57 
Realignment Alternatives 
Existing Conditions 
(2003) 

311 N/A  3 N/A 

Alternative 4 445 43% 115,100-331,800 3 0.75 
Alternative 6 473 52% 115,100-333,000 3 0.86 

Note: Traffic volume ranges represent differences in daily volumes between interchanges within each section. 
For Alternatives 3 and 6 the daily traffic values represent a sum of the general purpose and toll lanes. 
Impervious areas do not include the existing highway portion west of Brighton Boulevard. The increased existing conditions 
impervious area for the realignment options includes the existing impervious area for I-270. 
 
 
Driscoll Analysis  
The method of Driscoll analysis was prepared for Federal Highway Administration (FHWA) in 1990 to 
help predict the effect of runoff to the water quality of a receiving water body through an estimation of 
the pollutant loading in the runoff. The analysis contained herein and the results reported are from a 
partial Driscoll analysis. The reported results only include the estimated mean event mass load in pounds 
of pollutant per mean storm event by using the default parameters provided by the procedure. The 
pollutants analyzed for included lead, copper, phosphorous, zinc, and total suspended solids. Additional 
analysis beyond these results was determined to be inappropriate based on the available data and the 
capability of the model to provide meaningful results for the project conditions. 
 
A partial Driscoll analysis was performed for two receiving water bodies for all alternatives. The 
effected water bodies are the South Platte River and Sand Creek. The results of the analysis for each of 
the alternatives were compared to the existing conditions and are shown in Exhibit 5.16-5 and Exhibit 
5.16-6. Separate analysis of the design options for each of the four alternatives (e.g., Alternatives 1 
South and 1 North) was not conducted, since the minimal change in impervious surface between the 
options is considered to be negligible and within the margin-of-error of the analysis.  
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Exhibit 5.16-5 
Sand Creek Water Quality Effect Summary 

(Pounds per Mean Storm Event) 

Water Quality Factor 

Alternative 
Lead Copper Phosphorous Zinc 

Total 
Suspended 

Solids 

Percent 
Change 

Existing Alignment Alternatives 
Existing Conditions 
(2003) 2.56 0.35 2.56 2.11 910 N/A 

No-Action 2.56 0.35 2.56 2.11 910 0% 
Alternative 1 4.17 0.56 4.17 3.43 1,482 62% 
Alternative 3 4.47 0.60 4.47 3.67 1,585 74% 
Realignment Alternatives 
Existing Conditions 
(2003)* 3.72 0.50 3.72 3.06 1,321 N/A 

Alternative 4 5.73 0.77 5.73 4.71 2,033 54% 
Alternative 6 6.04 0.81 6.04 4.96 2,142 38% 

* Existing conditions for the realignment alternative accounts for the additional existing right-of-way and impervious area along 
the proposed reconstructed area of I-270. 
 
 

Exhibit 5.16-6 
South Platte River Water Quality Effect Summary 

(Pounds per Mean Storm Event) 

Water Quality Factor 

Alternative 
Lead Copper Phosphorous Zinc 

Total 
Suspended 

Solids 
Percent 
Change 

Existing Conditions 
(2003) 3.79 0.51 3.79 3.12 1,347 N/A 

No-Action 3.98 0.54 3.98 3.28 1,414 5% 
Alternative 1 4.45 0.60 4.45 3.66 1,578 17% 
Alternative 3 4.53 0.61 4.53 3.73 1,609 19% 
Alternative 4 4.20 0.57 4.20 3.46 1,492 11% 
Alternative 6 4.37 0.59 4.37 3.60 1,553 15% 

 
 
5.16.2.1 No-Action Alternative 
The No-Action Alternative would not affect on water quality at Sand Creek, and would have minimal 
effects to the South Platte River (five percent increase compared to existing conditions). BMPs will be 
implemented to reduce the effects of the No-Action Alternative back to the existing condition. 
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5.16.2.2 Build Alternatives 
Effects to Sand Creek and the South Platte River are similar for all build alternatives. The results show 
an overall increase in pollutant runoff ranging from 11 to 74 percent by comparing the quantity of 
pollutant in the runoff from the proposed conditions to the existing conditions. The reduction in percent 
increase of pollutants to the South Platte River for Alternatives 4 and 6 compared to Alternatives 1 and 3 
results from the area of the abandoned existing alignment being larger than the new alignment. The 
percent increase in pollutant runoff represents the overall effectiveness of the BMPs that will be 
implemented to reduce the effects of the proposed alternatives back to the existing conditions.  
 
5.16.3 Mitigation 
Several mitigation measures are proposed to avoid and/or minimize adverse effects to water quality in 
the project area including permitting, permanent BMPs, winter maintenance, and construction BMPs. 
 
Permitting 
CDOT will take maintenance responsibility for any MS4 improvements constructed as part of this 
project and will also obtain the CDPS permit that covers stormwater discharges during construction. 
Additionally, CDOT requires that construction contractors will secure dewatering permits for 
construction activities, if necessary. 
 
Permanent BMPs 
A variety of BMPs could be implemented at the site to remove the particulate pollutants from the 
stormwater with practical ranges from 10 to 90 percent. Removal of soluble pollutants and oil and 
grease by typical BMPs are less effective. Most notably and widely used in the Denver metropolitan 
area are extended detention basins with typical removal rates ranging from 50 to 80 percent for a well 
designed basin. These basins increase retention times allowing sediment and other suspended solid 
pollutants like metals that are carried with sediment to settle to the bottom and other pollutants like oils 
and greases to partially volatilize before the stormwater runoff enters receiving waters. Exhibit 5.16-7 
and identify preliminary sites for water quality ponds. 
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Exhibit 5.16-7 
Water Quality Pond Locations 
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Winter Maintenance 
CDOT implements “non-structural” BMPs into their winter maintenance practices, including policies 
and common sense practices that ensure the agency is meeting or exceeding the water quality standards 
in their MS4 permit. Based on CDOT standards obtained by personal interview, current non-structural 
practices include: 

• Prevent over-treating by commencing liquid de-icer application at beginning of snowfall and no 
longer pre-treating roads. 

• Apply sand/salt mixtures (30/70 percent, respectively) at rates of 105 to 115 pounds per lane 
mile, roughly 1/3 of the maximum allowable amount of 300 lbs per lane mile. 

• Use liquid de-icer products, such as magnesium chloride and Caliber (a mixture of magnesium 
chloride, cornstarch, alcohol, and tree sap); and apply these products at rates of 40 to 80 lbs per 
lane mile. 

• Denver Regional Council on Governments and CDOT regulations require complete removal of 
sand/salt within the “core” sweeping area and only 35 percent removal outside the “core” areas, 
within four days of snow events. For the past two years, it has been CDOT practice to remove all 
remaining sand/salt from the project area although it is not in the “core” sweeping area and will 
continue to do so.   

• Fleet upgrades include on-board computers to track the amount of mixture being applied as well 
as rates of application of de-icing materials, which prevents over treating; 75 percent of the 
CDOT Region 6 fleet is currently equipped with these computers. 

• Use Ice Slicer, another solid mixture; this product is a sand/salt mixture with anti-corrosive 
additives and is applied at a rate of 100 to 150 pounds per lane mile. This product is preferred 
over regular sand/salt mixtures because it produces less fugitive dust. 

• Stockpile solid mixtures at the I-70/Havana Street maintenance facility; the mixtures are kept 
under domes to protect them from precipitation, which prevents water high in salts from running 
off into receiving waters. 

• Perform quality assurance audits on de-icing mixtures several times per year to ensure elevated 
levels of harmful anti-caking compounds are not found in the mixtures. 

• Train snowplow drivers annually, stressing the importance of meeting or exceeding water quality 
and air quality permit requirements. 

• Use temperature gauges built into trucks and roadway surfaces to assist with making decisions 
related to de-icing application rates and mixes. 

• Use vacuum sweepers, not side-cast, as part of on-going fleet upgrades; trash within the right of 
way is picked up prior to each sweeping. 

• Rely on cameras to determine problem areas during each storm event.  
 
Construction BMPs 
During construction, the contractor will use the mitigation measures and BMPs listed in Section 5.20.3, 
Mitigation, to reduce erosion, sedimentation, and nutrient loading in the South Platte and Sand Creek 
watersheds. 
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5.17 GEOLOGY AND SOILS 
Geologic hazards and considerations include stability of surficial deposits, erosion of surficial materials, 
and difficulty of excavation in bedrock units, earthquakes, and high groundwater levels. Potential soil 
hazards and considerations include slope stability, expansive soils, differential settlement, erosion, and 
presence of bedrock, high groundwater levels, and flooding. 
 
Existing information and documents available from public agencies were reviewed to establish the 
existing geological conditions. State and federal agencies including the United States (U.S.) Geological 
Survey, Colorado Geological Survey, and the U.S. Department of Agriculture Natural Resources 
Conservation Service were contacted to obtain relevant reports and maps.   
 

Summary 
Although effects are not expected for geology or soils, construction of project alternatives could 
encounter several geologic and soil issues. Unmitigated, construction could affect slope stability, 
expansive soils, shrink-swell potential, differential settlement, erosion, blowing dust, presence of 
bedrock, high groundwater levels, and flooding. Geologic conditions may affect highway engineering, 
but are not insurmountable. 

 
5.17.1 Affected Environment 
The project area is located east of the Front Range and is situated on the western margin of the Denver 
Basin. The Denver Basin is a north-south trending, asymmetrical basin with a relatively steep western 
flank and shallow eastern flank. The Denver Basin is more than 13,000 feet deep at its deepest point and 
contains bedrock of Paleozoic, Mesozoic, and Cenozoic age (Bilodeau & Costa, 1982). It extends north 
into Wyoming and east from the Front Range across the eastern plains to the Colorado border with 
Nebraska and Kansas. 
 
The majority of the project area is paved or covered by urban development. There are some unpaved 
areas, especially along the South Platte River, other drainages, and right of way where soils exist and 
support a vegetation cover. The project area is underlain by nine geologic units. Most of the formations 
in the project area are composed of alluvial sediments. The primary geologic units underlying the project 
area are the Piney Creek Alluvium, Post-Piney Creek Alluvium, artificial fill, loess, Broadway 
Alluvium, and eolian sand (Lindvall, 1979, 1980, 1983; Machette & Trimble, 1979). Eolian sand is the 
most extensive geologic unit underlying the area. There are small, isolated areas of Louviers Alluvium 
and Slocum Alluvium in the western portion of the project area and an isolated segment of the Denver 
and Arapahoe Formations is located beneath the I-70/I-25 interchange. Bedrock is not exposed at that 
location. The geologic units are shown in Exhibit 5.17-1. 
 
There are scattered mineral deposits in the project area. Most of the deposits consist of sand, gravel, and 
clay pits. There are some processing plants in the area. Most of the mines and mining claims are in the 
western portion of the project area. 
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Exhibit 5.17-1 
Geologic Units 

 
 
 
Geologic Hazards 
Colorado is in a region that has minor earthquake activity. The only major earthquake recorded in 
Colorado occurred in 1882. Since the 1882 earthquake, there has been little seismic activity within the 
200-mile radius of Denver. Tremors were felt in Denver between 1962 and 1967 in the vicinity of the 
refuge and a minor earthquake occurred in 1994 south of Castle Rock. The tremors at the arsenal have 
been attributed to the pumping of fluid into a deep injection well (Bilodeau & Costa, 1982). U.S. 
Geological Survey has evaluated the stability of the geologic units during earthquakes and concluded 
that stability of the alluvial, colluvial and loess deposits during earthquakes is probably poor to fair 
(Lindvall, 1979, 1980, 1983; Machette & Trimble, 1979). Stability of the eolian sand deposits is 
probably poor. Stability will depend, in part, on moisture content and angle of slope. Stability of the 
Denver and Arapahoe bedrock formations is probably good to very good. Stability of the artificial fill is 
poor. The colluvium and loess units have low to moderate swelling pressures when wetted, and the 
Denver Formation has low to very high swelling pressures when wetted (Shroba, 1980). The overall 
tectonic activity and seismic risk to the greater Denver metropolitan area is continually being evaluated 
by federal and state geophysicists and there does not appear to be any specific risk in the project area.   
 
Soil Types and Associations 
The soils in the project area have been grouped into associations by the Natural Resources Conservation 
Service. A soil association normally consists of one or more major soil types and at least one minor soil 
and is named for the major soils. Soil associations are useful for planning purposes. However, detailed 
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geotechnical investigations and testing are required to determine site conditions for future facility 
construction. As shown in Exhibit 5.17-2, soil types and associations in the project area include the 
Weld-Adena-Colby, Samsil-Shingle, Ascalon-Vona-Truckton, Nunn-Satanta, Alluvial Land, Blakeland-
Valent-Terry, Arvada-Heldt-Nunn, and Platner-Ulm-Renohill Associations. The predominant soil 
association in the project area is the Ascalon-Vona-Truckton Association. There is also a large area of 
the Blakeland-Valent-Terry Association between I-225 and just west of Tower Road. Small sections of 
the Platner-Ulm-Renohill Association occur from approximately 0.5 miles west of Tower Road to the 
end of the corridor at Tower Road. Smaller areas of the Samsil-Shingle Associations also occur in the 
eastern part of the project area.   
 

Exhibit 5.17-2 
Soil Types 

 
 
 
Since the project area is highly urbanized and most of the native soils in the area have been paved over 
or excavated for buildings, it has not been mapped by the Natural Resources Conservation Service. 
There are areas of native soils that still exist along I-70 between Quebec Street and Havana Street. The 
soils are covered with grasses along the Sand Creek drainageway. Based on the available mapping, these 
soils appear to be the Ascalon-Vona-Truckton Association. Pockets of the Nunn-Satanta Association 
may be present between Brighton Boulevard and Colorado Boulevard, and small areas of the Alluvial 
Land Association may also be present between Brighton Boulevard and Havana Street.  
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5.17.2 Environmental Consequences 
Effects to geologic and soil resources may occur during the construction phase of the project but would 
not likely cause any geologic hazards or affect the predominant soil types identified in the project area. 
These effects include: 

• Geologic effects: stability of surficial deposits, erosion of surficial materials, difficulty of 
excavation in the bedrock units, earthquakes, and high groundwater levels in some areas. All 
effects on geologic resources would occur during the construction phase of the project. 

• Soils effects: slope stability, expansive soils, shrink-swell potential, differential settlement, 
erosion, blowing dust, presence of bedrock, high groundwater levels, and flooding in some areas. 

 
Additional detail on the geologic and soils effects that may occur during construction can be found in 
Section 5.20.2, Environmental Consequences. 
 
5.17.3 Mitigation 
Mitigation measures for the geologic and soils effects that may occur during construction can be found 
in Section 5.20.3, Mitigation. 
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5.18 HAZARDOUS MATERIALS 
Implementation of a transportation project may result in effects on hazardous materials due to past land 
uses and documented and undocumented releases. Identified known releases are primarily from leaking 
underground storage tanks (LUSTs) that contain gasoline, diesel, waste oil, or other fuel products. 
However, other identified known releases are from hazardous substances associated with past land uses, 
and the use and storage of hazardous waste. Resulting soil and groundwater contaminants commonly 
include petroleum products such as fuels and oils, chlorinated solvents, and metals. The investigation 
and cleanup of hazardous materials sites are subject to several state and federal environmental laws. 
These laws include: 

• Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) of 1980.  
• Superfund Amendments and Reauthorization Act of 1986.  
• Resource Conservation and Recovery Act (RCRA) of 1976.  
• Federal Hazardous and Solid Waste Amendments.  
• Colorado Voluntary Clean-up and Redevelopment Act of 1994. 
• Section 5.5.1 (A) of the Colorado Solid Waste Regulations pertaining to asbestos in soil. 

 

Summary 
Alternatives may affect hazardous materials sites located within the footprint by releasing hazardous 
materials into the soil or groundwater during construction. The No-Action Alternative has the least 
amount of sites potentially affected (1 to 7 ), followed by the existing alignment alternatives 
(Alternatives 1 and 3) with 17 to 18 potentially affected sites, and the realignment alternatives 
(Alternatives 4 and 6) with the greatest number of sites at 29 to 31 potentially affected.  Existing 
alignment alternatives have effects due to contaminants governed by CERCLA; whereas realignment 
alternatives have effects for other contaminant categories including LUSTs and cleanup programs 
underway. 

 
5.18.1 Affected Environment 
The project area has a long history of commercial and industrial activity associated with hazardous 
materials. An environmental records search was conducted for the project area in March 2004 in 
accordance with the requirements of the American Society of Testing and Materials (ASTM) Standard 
Practice for Environmental Site Assessments: Phase I Environmental Site Assessment Process (ASTM 
Standard E 1527-00).   
 
The results of the environmental records search were presented in the I-70 East EIS Draft 
Environmental Records Search Report (2004), which identified over 8,000 sites in the project area. 
Many of these records are related to small highway spills of petroleum fuels. These small releases are 
normally cleaned up immediately and do not result in significant residual soil or groundwater 
contamination. The more significant hazardous materials sites identified in the environmental records 
search include CERCLA corrective action sites, RCRA corrective action sites (CORRACTS), Voluntary 
Cleanup Program (VCP) sites, and Underground Storage Tank (UST)/LUST sites. 
 
The CERCLA Corrective Action Program as described in the National Contingency Plan (40 Code of 
Federal Regulations 430 [a] [1]) provides a framework for identifying, evaluating, and cleaning up sites 
with uncontrolled hazardous substance releases from past industrial activities that pose a threat to human 
health and the environment. 
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The following CERCLA corrective action sites are in the environmental records search area: 
• 16 Comprehensive Environmental Response, Compensation and Liability Information System 

(CERCLIS) sites as shown on Exhibit 5.18-1 (CERCLIS sites are actively undergoing initial 
evaluation for contamination). 

• 58 CERCLIS No Further Remedial Action Planned sites as shown on Exhibit 5.18-2 (evaluated 
and no further action planned, United States (U.S.) Environmental Protection Agency or 
Colorado Department of Public Health and Environment (CDPHE) could reopen these sites at 
any time in the future if new data or information is made available). 

• One proposed National Priorities List (NPL) site (Asarco Globe Plant) as shown on Exhibit 
5.18-3. 

• Five active NPL sites (the Rocky Mountain Arsenal National Wildlife Refuge, Chemical Sales 
site, Broderick Wood Products, Vasquez Boulevard/I-70, and portions of the Denver Radium 
site). 

• Two delisted NPL sites (Woodbury Chemical Company and Sand Creek Industrial sites). 
 
The RCRA corrective action program, administered in Colorado by CDPHE, provides the framework 
for the identification, evaluation, and cleanup of sites contaminated by the release of RCRA hazardous 
waste and waste constituents that pose a threat to human health and the environment. RCRA sites in the 
environmental search area include 47 RCRA Corrective Action Sites as shown on Exhibit 5.18-4. 
 
VCP, which is administered by CDPHE’s Hazardous Materials and Waste Management Division, 
provides a framework for the evaluation and cleanup of contaminated sites that do not fall under other 
regulatory programs. There are 40 VCP sites located within the environmental records search area as 
seen in Exhibit 5.18-5. 
 
Petroleum product and chemical USTs are regulated by the Colorado Department of Labor and 
Employment, Division of Oil and Public Safety. Releases must be reported to the Colorado Department 
of Labor and Employment, Division of Oil and Public Safety, and investigation and cleanup must be 
implemented, as required. Most USTs have a spill or leak at some point in their life cycle. Small leaks 
may not be identified until the UST is taken out of service and formally closed. UST/LUST sites within 
the environmental records search area include 728 registered UST sites and 618 LUST sites as seen in 
Exhibit 5.18-6 and Exhibit 5.18-7.  
 
Asbestos in soil is regulated by CDPHE’s Hazardous Materials and Waste Management Division. 
Recently promulgated regulations require awareness of the possibility of asbestos in soil in old industrial 
areas such as near I-70. If asbestos is encountered during soil disturbance activities, the regulations 
require investigation and possible remediation.   
 
In addition to the many types of hazardous materials and waste sites that have been identified, the 
potential exists for currently unknown contamination. This may be due to the following factors: 

• Contaminated areas associated with known sites that are not accurately identified due to factors 
such as contaminant migration, or limitations in the ability to determine the extent of 
contamination. 

• New contamination sites that have occurred due to recent activities. 
• Old contamination sites for which there are no known records. 
 



I-70 East Draft Environmental Impact Statement   5.18 Hazardous Materials  

 Chapter 5: Affected Environment, Environmental Consequences, and Mitigation 
 

November 2008   5.18-3 

Exhibit 5.18-1 
CERCLIS Sites 

 
 
 

Exhibit 5.18-2 
CERCLIS No Further Remedial Action Planned Sites 
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Exhibit 5.18-3 
National Priorities List Sites 

 
 

Exhibit 5.18-4 
Resource Conservation and Recovery Act Sites 
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Exhibit 5.18-5 
Colorado Voluntary Cleanup Program Sites 

 
 

 
Exhibit 5.18-6 

Underground Storage Tank Sites 
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Exhibit 5.18-7 
Leaking Underground Storage Tank Sites 

 
 
 
5.18.2 Environmental Consequences  
There are direct and indirect effects on hazardous materials sites as a result of the various project 
alternatives. These effects are on a variety of CERCLA, RCRA, VCP, and LUST sites contaminated 
with hazardous materials (chemicals, hazardous substances, hazardous waste, and petroleum products). 
The hazardous materials sites are in various stages of site characterization and clean up. Most of the sites 
have been closed, meaning hazardous materials contamination has been removed or cleaned up to levels 
acceptable to the U.S. Environmental Protection Agency and/or state regulatory agencies. Some residual 
or unidentified contamination, however, may remain at closed sites. 
 
5.18.2.1 No-Action Alternative 
The No-Action Alternatives overlap 36 to 40 acres in the central portion of the Vasquez Boulevard/I-70 
NPL site. This section of the site is likely to contain metals (arsenic, lead, and cadmium) and 
contaminated soil and groundwater. 
 
Under the No-Action North Alternative, seven hazardous materials sites (Exhibit 5.18-8) are affected. 
These sites include one CORRACTS site (PIE Terminal), five LUST sites, and 35.9 acres of the 
Vasquez Boulevard/I-70 NPL site. The CORRACTS and LUST sites are closed.  
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Exhibit 5.18-8 
No-Action North Alternative Affected Sites 

Name CORRACTS LUST NPL 

Anderson News Co.  X  
Colorado Department of Transportation (CDOT) 
Parcel 49 Tank 1&2  X  
Frank C Klein & Co., Inc.  X  
Hertz Penske Truck Leasing  X  
PIE Terminal*/PIE Nationwide, Inc. X X  
Vasquez Boulevard/I-70   X 

* PIE Terminal was identified in the Environmental Data Resources Records Search as a CERCLIS site. Follow-up research 
with the U.S. Environmental Protection Agency Region 8 has correctly identified this site as a CORRACTS.  
 
 
Under the No-Action South Alternative, only one hazardous materials site would be affected, 39.4 acres 
in the central portion of the Vasquez Boulevard/I-70 NPL site between Brighton Boulevard and 
Colorado Boulevard.  
 
5.18.2.2 Alternative 1 
The implementation of Alternative 1 would affect 17 to 18 hazardous materials sites. These sites include 
one CORRACTS site (PIE Terminal), 14 to 15 LUST sites, one VCP site (Morse/Emerson Power 
Transmission Facility), and the Vasquez Boulevard/I-70 NPL site. Groundwater contamination at the 
VCP site was determined to be from an off-site source and CDPHE approved a No Further Action 
petition for the site. The CORRACTS site and the LUST sites are closed. Highway construction would 
affect approximately 51 and 54 acres in the central portion of the Vasquez Boulevard/I-70 NPL site 
under Alternatives 1 North and 1 South, respectively. Affected sites for Alternative 1 are shown in 
Exhibit 5.18-9.  
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Exhibit 5.18-9 
Alternative 1 Affected Sites 

Name CORRACTS LUST VCP NPL 
Alamo Rent-A-Car, Inc.  X   
Anderson News Co.  X   
CDOT Parcel 49 Tank 1&2  X   
Chambers 66  X   
Covington  X   
Federal Aviation Administration  X   
Federal Insurance Corporation2  X   
Frank C Klein & Co., Inc.  X   
Hertz Penske Truck Leasing1  X   
Morse/Emerson Power Transmission  X X  
PIE Terminal/Nationwide, Inc. X X   
Pilot Corporation  #316  X   
Safeway, Inc. Maintenance Dept.  X   
Total #2736  X   
Wolpa Property  X   
Vasquez Boulevard/I-70    X 

Unless otherwise noted, all sites are affected by Alternatives 1 North and 1 South. 
1. Affected by Alternative 1 North only. 
2. Affected by Alternative 1 South only. 
 
 
5.18.2.3 Alternative 3 
The implementation of Alternative 3 would affect 18 hazardous materials sites. These sites include one 
CORRACTS site (PIE Terminal), 17 LUST sites, one VCP site (Morse/Emerson Power Transmission 
Facility), and the Vasquez Boulevard/I-70 NPL site. Groundwater contamination at the VCP site was 
determined to be from an off-site source and CDPHE approved a No Further Action petition for the site. 
The CORRACTS site and LUST sites are closed. Alternative 3 would affect approximately 51 acres in 
the central portion of the Vasquez Boulevard/I-70 NPL site. Affected sites under Alternative 3 are 
shown in Exhibit 5.18-10.  
 

Exhibit 5.18-10 
Alternative 3 Affected Sites 

Name CORRACTS LUST VCP NPL 

Alamo Rent-A-Car, Inc.  X   
Anderson News Co.  X   
CDOT Parcel 49 Tank 1&2  X   
Chambers 66  X   
Covington  X   
Federal Aviation Administration  X   
Federal Insurance Corporation2  X   
Frank C Klein & Co., Inc.  X   
Hertz Penske Truck Leasing1  X   
Manna Pro2  X   
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Exhibit 5.18-10 
Alternative 3 Affected Sites 

Name CORRACTS LUST VCP NPL 

Mobil Oil Corp Bulk Plant1  X   
Morse/Emerson Power Transmission  X X  
PIE Terminal/Nationwide, Inc. X X   
Pilot Corporation #316  X   
Safeway, Inc. Maintenance Dept.  X   
Total #2736  X   
Wolpa Property  X   
Vasquez Boulevard/I-70    X 

Unless otherwise noted, all sites are affected by Alternatives 3 North and South. 
1. Affected by Alternative 3 North only. 
2. Affected by Alternative 3 South only. 
 
 
5.18.2.4 Alternative 4 
The implementation of Alternative 4 would affect between 29 and 31 hazardous materials sites. These 
sites include one CORRACTS (NER Data Products, Inc.), 25 LUST sites, two VCP sites 
(Morse/Emerson Power Transmission Facility and VM Properties), two CERCLIS sites (Gates Steel and 
Old Landfill sites), and four NPL sites. Groundwater contamination at the Morse/Emerson Power 
Transmission and VM Properties VCP sites was determined to be from off-site sources and CDPHE 
approved a No Further Action petition for both sites. The CORRACTS and LUST sites are closed.   
 
A preliminary assessment was conducted at the Gates Steel CERCLIS site and no hazardous conditions 
were identified. Based on this result, the site is considered a low priority for site inspection and is 
identified as inactive. The Old Landfill CERCLIS site was evaluated and recommended for No Further 
Remedial Action Program. 
 
The four NPL sites include the Chemical Sales, Sand Creek Industrial, Vasquez Boulevard/I-70, and 
Woodbury Chemical sites. The Woodbury Chemical Company and Sand Creek Industrial sites have 
been removed from the NPL because cleanup activities were completed. Alternative 4 would also affect 
approximately seven acres of the southernmost portion of the Chemical Sales NPL site, 40 acres in the 
northern portion of the Sand Creek Industrial NPL site, approximately one-half acre of the Woodbury 
Chemical NPL site, and 93 to 101 acres in the north-central portion of the Vasquez Boulevard/I-70 NPL 
site. Affected sites under Alternatives 4 and 6 are shown in Exhibit 5.18-11.  
 
5.18.2.5 Alternative 6 
In general, Alternative 6 effects would be the same as Alternative 4. Alternative 6 would affect 
approximately 15 acres of the southernmost portion of the Chemical Sales NPL site, 42 acres in the 
northern portion of the Sand Creek Industrial NPL site, approximately one-half acre of the Woodbury 
Chemical NPL site, and 100 acres in the north-central portion of the Vasquez Boulevard/I-70 NPL site.  
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Exhibit 5.18-11 
Alternative 4 and Alternative 6 Affected Sites 

Name CORRACTS LUST VCP CERCLIS NPL 

B & E Hilliker  X    
Bar S Foods1  X    
BFG Warehouse  X    
Brannon Sand & Gravel Co.1  X    
CDOT – Humboldt Street  X    
CDOT Parcel 49 Tank 1&2  X    
Chambers 66  X    
Chemical Sales     X 
Denver Coliseum  X    
Denver Fire Station2  X    
Denver Public Schools Bus Facility  X    
Federal Aviation Administration  X    
Flanagan Ready Mix, Ltd.  X    
G&P Race Street Property  X    
Gates Steel Co.    X  
Lambert Auto Electric  X    
Lend Lease Trucks, Inc.  X    
Loomis Armored, Inc.  X    
Morse/Emerson Power Transmission  X X   
NER Data Products, Inc. X X    
Northeast Bus Terminal  X    
Offen Petroleum  X    
OG Valentine, Inc.  X    
Old Landfill Site1    X  
Pilot #316  X    
Power Motive Corporation  X    
Sand Creek Industrial     X 
Total #2736  X    
Transportation Equipment  X    
Vasquez Boulevard/I-70     X 
VM Properties   X   
Woodbury Chemical     X 

Unless otherwise noted, all sites are affected by Alternatives 4 West, 4 East, 6 West, and 6 East. 
1. Affected by Alternatives 4 West and 6 West only. 
2. Affected by Alternatives 4 East and 6 East only. 
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5.18.2.6 Summary of Effects 
Project alternatives may present liability for property acquisition and pose health and safety concerns to 
the public and construction workers during highway construction if hazardous materials sites become 
exposed during construction and release hazardous materials into the soil or groundwater at the sites or 
existing site remediation is disrupted. The possibility for these effects to occur is a function of the 
number of sites encountered during construction and the location and amount of contamination 
remaining at a site. Exhibit 5.18-12 identifies the number and type of non-CERCLA and CERCLA 
hazardous materials sites affected by the construction of each alternative. Most of the hazardous 
materials sites identified are closed. 
 

Exhibit 5.18-12 
Affected Hazardous Materials Sites 

Non-CERCLA CERCLA 
Alternative 

CORRACTS LUST VCP CERCLIS NPL 

No-Action North 1 5 0 0 1 

No-Action South 0 0 0 0 1 
Alternative 1 North 1 14 1 0 1 

Alternative 1 South 1 14 1 0 1 
Alternative 3 North 1 15 1 0 1 

Alternative 3 South 1 15 1 0 1 
Alternative 4 West 1 24 2 2 4 

Alternative 4 East 1 23 2 1 4 
Alternative 6 West 1 24 2 2 4 

Alternative 6 East 1 23 2 1 4 
 
 
Non-CERCLA sites include CORRACTS, LUST, and VCP hazardous materials sites. Closed LUST, 
CORRACTS, VCP, and CERCLIS sites are expected to have minor effects during the construction 
phase. These sites are expected to have only small amounts of hazardous materials contamination. The 
hazardous materials contamination at these sites has been removed or the sites have been cleaned up to 
state and/or federal standards. As a result, only low levels of residual contamination likely remain in soil 
and groundwater at the sites. In some cases, higher concentrations of unknown contamination not 
identified during the previous site investigations may also be present. As the number of non-CERCLA 
sites affected by the alternative increases, the potential for encountering contamination that requires 
cleanup at one or more sites increases. Alternatives 4 and 6 would affect more non-CERCLA hazardous 
materials sites, which increases the likelihood that residual or unknown contamination would be 
encountered and potentially released during construction.  
 
CERCLA sites include CERCLIS and NPL sites. Alternatives 4 and 6 are expected to effect two 
CERCLIS sites. A preliminary assessment and site inspection were completed at the Old Landfill 
CERCLIS site, and the site was designated as No Further Remedial Action Planned. At the Gates Steel 
site, a preliminary assessment was completed and the site was designated a low priority for site 
inspection. The site is listed as inactive. Construction activities are likely to have an effect on NPL sites, 
depending on the levels of hazardous materials contamination remaining at the sites and the location of 
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the contamination relative to the construction footprint. All of the highway alternatives would affect the 
I-70/Vasquez Boulevard NPL site, this site is still being evaluated and soil and groundwater 
contamination at this site has not been fully characterized. However, all alternatives are expected to 
affect contaminated soil. 
 
Alternatives 4 and 6 would also encounter three other NPL sites: the Chemical Sales, Sand Creek 
Industrial, and Woodbury Chemical sites. Only a small portion (approximately 0.5 acre) of the 
Woodbury Chemical site would be affected. These alternatives have the potential to affect residual 
contamination remaining at the sites or to affect on-site remedies. 
 
Alternatives 4 and 6 would affect approximately seven acres of the southernmost portion of the 
Chemical Sales NPL site, an area not affected by Alternative 1 or 3. This site is an active NPL site that 
consists of hazardous substance contamination resulting from the release of methylene chloride, volatile 
organic compound contaminated rainwater, and methanol to the environment. Soil and groundwater at 
the site are contaminated with volatile organic compounds. Current operations and maintenance 
activities include operating the air sparging/soil-vapor extraction system and monitoring groundwater 
throughout the site. Soil and groundwater at the Chemical Sales NPL site may contain high levels of 
volatile organic compounds. Construction activities at the site may require redesign or reconstruction of 
the existing soil-vapor extraction system and groundwater extraction treatment systems to maintain 
containment of hazardous substances at the site. 
 
Alternatives 4 and 6 would affect approximately 40 acres of the northern portion of the Sand Creek 
Industrial NPL site not affected by Alternative 1 or 3. This site is a former location of industrial activity 
that resulted in the contamination of buildings, soil, groundwater and surface water. Investigations at the 
site detected 75 compounds within the site’s soil, groundwater, and surface water. Twenty of these 
compounds were designated as chemicals of concern, including volatile organic compounds, pesticides, 
and heavy metals. The Sand Creek Industrial site has been deleted from the NPL due to completion of 
proposed remediation activities. Additional site investigation and mitigation may be required for soil 
excavation or construction involved in this alternative. Methane gas is still produced by the landfill. 
Plans may also be required to maintain current remediation systems in place at the site. 
 
5.18.3 MITIGATION 
Implementation of several mitigation measures will avoid or minimize the effects of the alternatives on 
hazardous materials including: 

• Before right-of-way acquisition, a Phase I Environmental Site Assessment will be conducted for 
those properties identified for acquisition. Based on the results of the Phase I Environmental Site 
Assessment, site characterization and possibly remedial activities could be warranted at certain 
sites or facilities. 

• The project will avoid contaminated sites whenever practical. However, where avoidance is not 
feasible, further site investigation will be required and will be coordinated with the affected 
property owner. 

• Appropriate surveys for asbestos and lead-based paint will be conducted prior to demolition of 
any facilities. If these materials are encountered, they will be removed in accordance with all 
applicable regulations and guidelines. 

 
Additional mitigation measures for effects to hazardous materials related to construction activities are 
listed in Section 5.20.3, Mitigation. 



I-70 East Draft Environmental Impact Statement   5.19 Utilities  

 Chapter 5: Affected Environment, Environmental Consequences, and Mitigation 
 

November 2008   5.19-1 

5.19 UTILITIES 
It is important to consider the location of utility lines during roadway construction and the possible 
effects on those utilities. Coordination with utility owners is a vital part of the Environmental Impact 
Statement (EIS) process so that conflicts between proposed alternatives and existing or future utilities 
can be identified. The Utility Notification Center of Colorado was contacted to produce an initial list of 
utility owners in the project area. The identified companies and municipalities were then contacted to 
obtain maps or descriptions of their facilities. 
 
Not all utility owners responded to requests for information and information that was obtained from 
utility owners was assumed to be complete and accurate. Utility data will be supplemented and field-
verified prior to final design. 
 

Summary 
The effects to utilities that will result from construction of any alternatives will be temporary in nature. 
During construction, the affected utilities will be protected, interrupted, and/or relocated as necessary. 
The number of utilities relocated or adjusted are 68-69 for the existing alignment alternatives (1 and 3), 
while realignment alternatives (4 and 6) are 88-89. 

 
5.19.1 AFFECTED ENVIRONMENT 
Various public utilities are located within the project area, including electric, water, sanitary and storm 
sewer, communications, petroleum, and jet fuel. The gas, electric, communication, petroleum, and jet 
fuel utilities are privately owned and/or operated by corporations to service local communities. Water 
and sewer facilities are typically provided by local governments to residents and businesses within their 
jurisdictional boundaries. 
 
Water 
Nineteen major water lines were identified within the project area. Four of these water lines are in close 
proximity to the proposed alternatives, but do not actually cross any of the alignments. Two of the water 
lines run parallel to the highway between Chambers Road and Laredo Street. The remaining lines cross 
either the existing I-70 alignment or the realignment. Water lines smaller than 42 inches in diameter will 
be located as part of the Final EIS (FEIS) and their effects will be factored into future design decisions. 
 
Sewer 
Six major sanitary sewer lines cross the project area in nine locations (three along the realignment and 
three along the existing I-70 alignment). Two major storm sewer lines cross the project area in four 
locations (two along the realignment and two along the existing I-70 alignment). Smaller sewer lines 
will be located as part of the FEIS. 
 
Communications 
Fifty-four fiber optic lines cross the project area. Two fiber optic backbones run along the southern edge 
of the existing I-70 right of way (ROW) nearly the entire length of the project. Several lines cross the 
alignment perpendicular and some cross at skewed angles. Additionally, several lines are in close 
proximity to the proposed alternatives; yet do not cross the alignment. 
 
Electric 
Three major electric transmission lines cross the project area. 
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Natural Gas, Petroleum, and Jet Fuel 
Seventeen natural gas lines, five petroleum lines, and one jet fuel line cross the project area. 
 
5.19.2 ENVIRONMENTAL CONSEQUENCES 
Utility conflicts were identified by comparing the construction limits of each alternative with the 
location of major utilities. The improvements were then identified in the area of intersection for each 
alternative. The following definitions and assumptions were used to evaluate utility effects: 

• Relocation – A utility will be moved horizontally and/or vertically to provide adequate clearance 
and avoid conflict. 

• Adjustment – A utility will be affected by the proposed improvement but will not require 
relocation. For example, adjustments to utilities include extending pipes or culverts, extending or 
adding protective casing, moving inlets and associated pipes, and modifying the elevation of 
manholes or valves. 

• A utility crossing a roadway or ramp will most likely result in the adjustment of the utility. 
• A utility attached to a viaduct or bridge supports will result in either an adjustment, relocation, or 

no impact. This will need to be determined in a future design phase when more detailed design 
for the structures is completed. For this current analysis, it is assumed that the utility will be 
relocated. 

• A utility running parallel to a crossing or parallel surface street affected by construction will 
most likely require adjustment of the utility, with the potential for relocation. For purposes of 
this analysis, adjustment has been assumed. 

• A utility running parallel to I-70 will most likely require relocation of the utility. 
 
Based upon the above definitions and assumptions, each utility conflict was evaluated to determine if the 
effect on the utility will be an adjustment or relocation. Exhibit 5.19-2 located at the end of this section 
shows known conflicts and includes the proposed improvements for each alternative. The items shaded 
in blue are conflicts that result in the relocation of a utility based upon the above assumptions, whereas 
those conflicts shaded in orange indicate the adjustment of the utility. 
 
5.19.2.1 No-Action Alternative 
Major utilities affected by the No-Action Alternative include water, sewer, communications, electric, 
natural gas, and petroleum. Any major utilities that cross the existing I-70 alignment between Brighton 
Boulevard and Colorado Boulevard may be affected during construction. There are no differences 
between the northern and southern options of the No-Action Alternative with respect to utility effects. 
All the same utility crossings are affected. 
 
5.19.2.2 Alternative 1 
Major utilities affected by Alternative 1 include water, sewer, communications, electric, natural gas, 
petroleum, and jet fuel. Alternative 1 affects all major utilities crossing the existing I-70 alignment 
between I-25 and Tower Road. 
 
There are no differences between the northern and southern options of Alternative 1. From Monaco 
Parkway to Tower Road, both options have the same footprint; therefore, the effects on utilities will be 
the same. West of Monaco Parkway, the width of Alternative 1 North and 1 South is the same, so for all 
major utilities that cross the alignment, the effects are essentially the same. The exact location of the 
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effect may vary, but the relative effect will be similar. For example, the fiber optic line that crosses 
under the I-70 viaduct at York Street will be affected by Alternative 1 North farther north than 
Alternative 1 South, but the length of effect is the same for both options.   
 
5.19.2.3 Alternative 3 
Major utilities affected by Alternative 3 include water, sewer, communications, electric, natural gas, 
petroleum, and jet fuel. Similar to Alternative 1, Alternative 3 affects the major utilities crossing the 
existing I-70 alignment between I-25 and Tower Road. The only exception between Alternative 1 and 3 
is the gas line that runs along the southern edge of Alternative 3 approximately between Trenton Street 
and Ulster Street. Alternatives 3 North and South have the same effects on utilities. 
 
5.19.2.4 Alternative 4 
Major utilities affected by Alternative 4 include water, sewer, communications, electric, natural gas, 
petroleum, and jet fuel. Alternative 4 affects the major utilities along the existing I-70 alignment 
between I-25 and Tower Road as well as those major utilities along the proposed realignment. Between 
Brighton Boulevard and Colorado Boulevard, the removal of the viaduct and 46th Avenue 
improvements generally result in a narrower footprint than the No-Action or Alternatives 1 or 3. 
However, all of the same major utilities will be affected in the area. 
 
There are two fiber optic lines that will be affected by Alternative 4 West but not Alternative 4 East. 
One runs parallel to the south edge of the realignment area between the Burlington Northern Santa Fe 
railroad and Brighton Boulevard. In Alternative 4 West, this line falls under the proposed I-70 viaduct 
and the Washington Street eastbound on-ramp. The second fiber optic line runs along existing Brighton 
Boulevard, with a skewed crossing of the proposed alignment. This skewed crossing results in a longer 
parallel section in Alternative 4 West, and the line falls under mainline I-70 roadway, possible mainline 
I-70 bridge supports, Brighton Boulevard access ramps, Brighton Boulevard, and 46th Avenue. 
 
In Alternative 4 East, the parallel fiber optic line between the Burlington Northern Santa Fe railroad and 
Brighton Boulevard is farther south and east of the interchange and instead falls under the proposed 
Washington Street eastbound on-ramp and local street improvements. The fiber run in existing Brighton 
Boulevard falls under I-70 bridge supports, the Washington Street eastbound on-ramp, Brighton 
Boulevard, and 46th Avenue. 
 
5.19.2.5 Alternative 6 
Major utilities affected by Alternative 6 include water, sewer, communications, electric, gas, petroleum, 
and jet fuel. Alternative 6, like Alternative 4, affects utilities along both the existing I-70 alignment as 
well as the proposed realignment. There are no noticeable differences in effects between Alternatives 4 
and 6. 
 
5.19.2.6 Summary of Effects 
The effects to utilities that will result from construction of any alternatives will be temporary in nature. 
During construction, the affected utilities will be protected, interrupted, and/or relocated as necessary. 
Upon completion of construction, all major utilities will be returned to a condition at least equivalent to 
what currently exists. Exhibit 5.19-1 summarizes the effects to utilities for each alternative. 
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Exhibit 5.19-1 
Summary of Potential Effects to Utilities 

Alternative Relocations Adjustments Total Number of Utilities 
Affected 

No-Action 20 0 20 
Alternative 1 31 37 68 
Alternative 3 32 37 69 
Alternative 4 26 62 88 
Alternative 6 29 60 89 

 
 
5.19.3 MITIGATION 
Wherever possible, effects to utilities will be avoided through close coordination with municipalities and 
utility companies during design and construction. Where effects cannot be avoided, this coordination 
will serve to mitigate the effects. Mitigation measures that will be used include: 

• Conduct early coordination with utility owners to modify design to avoid/minimize conflicts. 
• Schedule disruptions in service to coincide with periods of lower demand. 
• Minimize disruptions in service by connecting to active utilities wherever possible. 
• Provide encasement or protective cover over underground utilities as necessary under a new 

roadway or where existing cover would be reduced. 
• Conduct early coordination with utility owners and operators to identify construction 

requirements and financial responsibility for relocations based upon easements, license 
agreements, ownership, or other existing agreements covering the use of affected utilities. 
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Exhibit 5.19-2 
U

tility Locations and C
onflicts Location of C

onflict 
U

tility 
Type 

C
rossing 

and/or 
parallel 

D
escription 

N
o-A

ction 
A

lternative 
A

lternative 1 
A

lternative 3 
A

lternative 4 
A

lternative 6 

W
ater 

C
rossing 

W
ater along Fillm

ore S
treet 

I-70 V
iaduct/ 

46th Avenue 
I-70 V

iaduct/46th A
venue/           

Fillm
ore S

treet 
46th Avenue 

W
ater 

C
rossing 

W
ater along M

ilw
aukee S

treet 
I-70 Viaduct/46th Avenue 

46th Avenue 

G
as 

C
rossing 

G
as in S

teele S
treet under the 

viaduct 
I-70 V

iaduct/ 
46th Avenue 

I-70 V
iaduct/46th A

venue/           
S

teele S
treet 

46th Avenue 

W
ater 

C
rossing 

W
ater along M

adison S
treet 

I-70 V
iaduct/ 

46th Avenue 
I-70 V

iaduct/46th A
venue/           

M
adison Street 

46th Avenue 

W
ater 

C
rossing 

W
ater along M

onroe S
treet 

I-70 Viaduct/46th Avenue 
46th Avenue 

G
as 

C
rossing 

and 
parallel 

G
as crossings at M

adison S
treet, 

M
onroe S

treet, and G
arfield S

treet 
w

ith parallel connections betw
een 

under viaduct 

I-70 V
iaduct/ 

46th Avenue 
I-70 V

iaduct/46th A
venue/           

M
adison S

treet/G
arfield S

treet 
46th Avenue 

C
olorado to B

oulevard I-270 

Fiber optic 
P

arallel 
2 fiber optic runs from

 C
olorado 

B
oulevard to I-270 

 
I-70 R

oadw
ay 

46th Avenue 

W
ater 

C
rossing 

W
ater near A

lbion S
treet 

 
I-70 R

oadw
ay/R

am
p/  Frontage R

oad 
46th Avenue 

G
as 

C
rossing 

G
as along D

ahlia S
treet 

 
I-70 bridge supports/ Frontage 

R
oad/D

ahlia S
treet 

46th Avenue 

Fiber optic 
C

rossing 
Fiber optic along D

ahlia S
treet 

 
I-70 bridge supports/ Frontage 

R
oad/D

ahlia S
treet 

46th Avenue 

W
ater 

C
rossing 

W
ater along G

rape S
treet 

 
I-70 bridge supports/ R

am
p/Frontage 

R
oad 

46th Avenue 

S
torm

 
sew

er 
C

rossing 
D

enver W
astew

ater storm
 sew

er 
along G

rape S
treet (skew

ed 
crossing w

/ short parallel) 
 

I-70 R
oadw

ay/Frontage R
oad 

46th Avenue 

Fiber optic 
C

rossing 
Fiber optic in Leyden S

treet 
 

Frontage R
oad 

46th Avenue 

W
ater 

P
arallel 

W
ater along south edge of existing 

highw
ay betw

een Leyden Street 
and Locust S

treet 
 

Frontage R
oad 

46th Avenue 

Fiber optic 
C

rossing 
Fiber optic in M

onaco S
treet 

 
Frontage R

oad 
46th Avenue 

W
ater 

C
rossing 

W
ater along M

onaco S
treet 

 
I-70 bridge supports/Frontage R

oad 
46th Avenue 

G
as 

C
rossing 

G
as near O

live S
treet 

 
I-70 R

oadw
ay/Frontage R

oad 
46th Avenue 

E
lectric 

C
rossing 

S
kew

ed overhead electric crossing 
from

 approxim
ately O

neida S
treet 

to O
live S

treet 
 

I-70 R
oadw

ay/Frontage R
oad/R

am
ps 

46th Avenue 

Item
s shaded in blue are conflicts that result in the relocation of a utility; item

s shaded in orange are conflicts that indicate the adjustm
ent of the utility. 
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Exhibit 5.19-2 
U

tility Locations and C
onflicts Location of C

onflict 
U

tility 
Type 

C
rossing 

and/or 
parallel 

D
escription 

N
o-A

ction 
A

lternative 
A

lternative 1 
A

lternative 3 
A

lternative 4 
A

lternative 6 

Fiber optic 
C

rossing 
Fiber optic along P

eoria S
treet 

 
I-70 B

ridge supports/R
am

ps/       
P

eoria S
treet 

I-70 B
ridge supports/R

am
ps/ P

eoria S
treet 

Fiber optic 
C

rossing 
Fiber optic w

est of I-225 
 

I-70 
R

oadw
ay/R

am
p 

I-70 
R

oadw
ay/R

am
p/

Toll lane bridge 
supports 

I-70 
R

oadw
ay/R

am
p 

I-70 
R

oadw
ay/R

am
p/Toll 

lane bridge supports 

I-225 to I-270 

Fiber optic 
P

arallel 
2 fiber optic runs from

 I-225 to 
Tow

er R
d 

 
I-70 R

oadw
ay/ R

am
ps/R

am
p 

supports/ C
ham

bers R
oad supports/ 

Tow
er R

oad supports 

I-70 R
oadw

ay/R
am

ps/R
am

p 
supports/C

ham
bers R

oad supports/Tow
er 

R
oad supports 

E
lectric 

C
rossing 

(skew
ed) E

lectric from
 near 

A
tchison S

treet to B
lackhaw

k 
S

treet 
 

I-70 R
oadw

ay/R
am

p 
I-70 R

oadw
ay/R

am
p 

G
as 

P
arallel 

G
as from

 near A
tchison S

treet to 
Altura Boulevard (extended) (along 
south edge) 

 
I-70 R

oadw
ay 

I-70 R
oadw

ay 

G
as 

C
rossing 

G
as near A

ltura B
oulevard 

(extended)  
 

I-70 R
oadw

ay/C
D

 R
oad 

I-70 R
oadw

ay/C
D

 R
oad/R

am
p 

P
etroleum

 
C

rossing 
P

etroleum
 near A

tchison S
treet 

 
I-70 R

oadw
ay/C

D
 R

oad/R
am

p 
I-70 R

oadw
ay/C

D
 R

oad/R
am

p 
P

etroleum
 

C
rossing 

P
etroleum

 along S
able B

oulevard 
 

I-70 R
oadw

ay/C
D

 R
oad/R

am
p 

I-70 R
oadw

ay/C
D

 R
oad/R

am
p 

W
ater 

C
rossing 

W
ater along Sable Boulevard 

 
I-70 R

oadw
ay/C

D
 R

oad/R
am

p 
I-70 R

oadw
ay/C

D
 R

oad/R
am

p 

Fiber optic 
C

rossing 
Fiber optic along C

ham
bers R

oad 
 

I-70 R
oadw

ay/R
am

p/ C
ham

bers 
R

oad 
I-70 R

oadw
ay/R

am
p/C

ham
bers R

oad 

W
ater 

C
rossing 

(skew
ed crossing w

ith parallel 
section) W

ater north along 
C

ham
bers R

oad to south along 
Laredo S

treet 

 
I-70 R

oadw
ay/R

am
p/ C

ham
bers R

d 
I-70 R

oadw
ay/R

am
p/C

ham
bers R

oad 

W
ater 

C
rossing 

(skew
ed crossing w

ith parallel 
section) W

ater north along H
elena 

S
treet to south along Laredo S

treet 
 

I-70 R
oadw

ay/R
am

p 
I-70 R

oadw
ay/R

am
p 

Fiber optic 
C

rossing 
Fiber optic near Jasper S

treet 
 

I-70 R
oadw

ay/R
am

p 
I-70 R

oadw
ay/R

am
p 

P
etroleum

 
C

rossing 
(skew

ed) P
etroleum

 from
 

approxim
ately K

alispell S
treet to 

Laredo S
treet 

 
I-70 R

oadw
ay/R

am
p 

I-70 R
oadw

ay/R
am

p 

Item
s shaded in blue are conflicts that result in the relocation of a utility; item

s shaded in orange are conflicts that indicate the adjustm
ent of the utility. 
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U

tility Locations and C
onflicts Location of C

onflict 
U

tility 
Type 

C
rossing 

and/or 
parallel 

D
escription 

N
o-A

ction 
A

lternative 
A

lternative 1 
A

lternative 3 
A

lternative 4 
A

lternative 6 

P
etroleum

 
C

rossing 
P

etroleum
 along Y

ork S
treet 

 
 

 
I-70 R

oadw
ay/Brighton Boulevard 

Fiber optic 
C

rossing 
Fiber optic near C

layton S
treet  

 
 

 
I-70 B

ridge supports 

Fiber optic 
C

rossing 
Fiber optic near U

nion P
acific 

railroad R
O

W
 

 
 

 
I-70 B

ridge supports 

G
as 

C
rossing 

G
as near S

teele S
treet 

 
 

 
I-70 B

ridge supports/R
am

ps 

Fiber optic 
C

rossing 
and 
parallel 

Fiber optic near U
nion P

acific 
railroad R

O
W

 to D
ahlia S

treet - 
scattered throughout section w

/ 
concentration at V

asquez 
Boulevard  

 
 

 
I-70 R

oadw
ay/I-70 Bridge 

supports/R
am

ps/V
asquez B

oulevard 
connection/C

olorado Boulevard 

S
torm

 
sew

er 

C
rossing 

and 
parallel 

S
torm

 sew
er from

 approxim
ately 

S
teele S

treet to C
ook S

treet 
 

 
 

I-70 B
ridge supports/R

am
ps 

G
as 

C
rossing 

G
as near E 52nd Avenue (Vasquez 

B
oulevard connection crossing) 

 
 

 
V

asquez B
oulevard connection 

G
as 

C
rossing 

G
as near E 52nd Avenue 

(C
olorado Boulevard connection 

crossing) 
 

 
 

C
olorado Boulevard 

G
as 

C
rossing 

(skew
ed) G

as along R
ock Island 

railroad R
O

W
 (near C

olorado 
Boulevard) 

 
 

 
I-70 B

ridge supports/R
am

ps/C
olorado 

Boulevard 

Fiber optic 
C

rossing 
Fiber optic along D

ahlia S
treet 

 
 

 
I-70 B

ridge supports/D
ahlia S

treet 

Fiber optic 
C

rossing 
Fiber optic along H

olly Street 
 

 
 

I-70 R
oadw

ay/I-
270 R

am
ps 

I-70 R
oadw

ay/I-70 
B

ridge supports/I-270 
R

am
p/Toll lane 

roadw
ay 

Fiber optic 
C

rossing 
and 
parallel 

Fiber optic along M
onaco S

treet 
(several in area that touch on north 
perim
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lt 6) 

 
 

 
 

I-70 roadw
ay 
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as 
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uebec/270 
 

 
 

I-70 R
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etroleum
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P

etroleum
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treet bridge 
supports/R
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ay 
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C
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Fiber optic crossing I-270 at 56th 
Avenue 

 
 

 
I-270 R

oadw
ay 

Item
s shaded in blue are conflicts that result in the relocation of a utility; item

s shaded in orange are conflicts that indicate the adjustm
ent of the utility. 
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5.20 CONSTRUCTION 
This section identifies the effects that could be expected during the construction phase of the project. 
Mitigation measures to address these effects are also included. Specific construction methods will be 
identified during the final design phase of the project. Construction sequencing and phasing strategies 
take into consideration the minimization of impacts as well as anticipated funding and coordination with 
local communities.   
 
Construction activities for this corridor would include removal of existing structures and roadways, 
bridge construction/widening, retaining wall construction, earthwork, utility relocations, drainage 
improvements, traffic control, lighting, and paving. During conceptual development of alternatives, 
these construction activities were evaluated to determine possible construction packages and duration of 
construction for each of the packages. The assessment reviewed historical production rates and the 
specific work elements to determine overall timeframes for each alternative. Construction phasing 
reflects the anticipated sequence of construction efforts necessary to complete the project.  
 

Summary 
Temporary construction effects would be experienced for all project alternatives, with duration being the 
greatest variable between each alternative. The No-Action Alternative has the shortest estimated 
construction duration, while Alternatives 1 and 3 have the longest duration. Project funding will 
ultimately dictate construction duration. Construction activity will result in noise and vibration impacts 
and may negatively affect visual quality, air quality, traffic circulation, and water quality. 

 
5.20.1 Construction Phasing and Timing Assumptions 
Construction assumptions were made to define when and how the alternatives would be implemented. 
These details are important to the effects analysis because they may influence the nature, magnitude, 
duration, and frequency of effects from the proposed physical improvements and operation of facilities 
during construction. However, like most transportation projects, construction details cannot be fully 
defined until design advances past the conceptual stage; many factors will influence the actual 
construction. Construction timing is the overall duration of the construction period and is determined by 
phasing requirements, the duration of each phase, and the availability of funding for each phase. 
 
Funding is not yet available for the construction of the project. Due to this limitation, the expected 
construction duration is not known at this time. If funding for construction of the corridor were available 
at project outset, any of the alternatives could be constructed in a four- to five-year duration. However, if 
funding is only available in smaller amounts, the construction duration could become considerably 
longer and more likely reflect the durations presented for each segment. The construction duration also 
has a direct correlation on the total cost of the project due to the effects of inflation. Consequently, the 
timeframe for completion of the project must be estimated. The following factors, however, require 
consideration: 

• Project implementation is not likely to start sooner than three years after the Record of Decision 
is signed and may include design work, right-of-way acquisition, and construction contractor 
procurement.   

• Two to three years would be required to complete right-of-way acquisition.   
• Three to six years would be required to replace the existing viaduct from Brighton Boulevard to 

Colorado Boulevard depending on the alternative selected.   
• A minimum of four years is required under ideal conditions for construction. 
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The worst case scenario for construction related social and environmental effects would be if all of the 
highway construction across all sections occurred at the same time along the current I-70 alignment. 
 
The following discussion summarizes differences and key aspects of the alternatives related to 
construction phasing for the No-Action Alternative, existing alignment alternatives (Alternatives 1 and 
3), and realignment alternatives (Alternatives 4 and 6). Construction would generally progress from the 
west end of the corridor to the east, except as noted in the following discussions. Construction activities 
would be implemented to minimize disruptions to traffic flow in the system. It is anticipated that ramp 
closures and detours along local arterial streets would be required in areas of interchange reconstruction. 
Along the mainline, the same number of existing lanes would be maintained in each direction along I-70 
except during shorts periods of partial closures. These temporary closures would be coordinated with 
local agencies and would occur during “off-peak” periods. 
 
5.20.1.1 No-Action Alternative 
Based on expected work elements, it would take three years to construct the No-Action Alternative. The 
project would begin on the west end of the unimproved portion of the existing viaduct at Brighton 
Boulevard. The expected construction sequence for the No-Action Alternative would likely consist of 
four phases. Phase 1 would construct a new structure either north or south of the existing viaduct. At the 
end of phase 1, one direction of traffic would be shifted to the new structure and one of the existing 
structures would be demolished. Phase 2 would include additional construction on the new structure. At 
the end of phase 2, both directions of traffic would be maintained on the new structure and the 
remaining existing structure would be demolished. Phase 3 constructs another new structure to provide 
the necessary general purpose lanes, auxiliary lanes, and shoulders for the other direction of travel. 
Phase 4 would rehabilitate or reconstruct 46th Avenue beneath the new viaduct. 
 
5.20.1.2 Existing Alignment Alternatives (Alternatives 1 and 3) 
Packaging was used for the existing alignment alternatives to assess construction phasing. Four 
packages are presented in the expected order of construction: Brighton Boulevard to Colorado 
Boulevard, Quebec Street to I-225, Colorado Boulevard to Quebec Street, and I-225 to Tower Road. 
 
Brighton Boulevard to Colorado Boulevard 
This construction package would take 5.2 years to construct and replaces the deteriorating viaduct, a 
primary safety and maintenance concern along the corridor. At 5.2 years, this package has the longest 
construction duration on the corridor. It was selected as the initial package because it addresses the most 
important project need first. Key work elements in this package include the replacement of the existing 
viaduct and the reconstruction of the I-70/Colorado Boulevard interchange. Other work elements include 
the reconstruction of 46th Avenue and upgrades to the local street system. The construction phasing 
sequence for Alternatives 1 and 3 would be similar to the No-Action Alternative. Alternatives 1 and 3 
may require more time to construct than the No-Action Alternative because more viaduct width would 
be required and existing ramps would not be as readily useable. 
 
Colorado Boulevard to Quebec Street 
The construction duration for this package would be four years for Alternative 1 and 4.8 years for 
Alternative 3. This package could be combined with the Brighton Boulevard to Colorado Boulevard 
package to minimize disruptions. Key work elements in this package would include the reconstruction 
of mainline I-70, construction of the eastbound and westbound frontage road system from Colorado 
Boulevard to Quebec Street, construction of mainline bridges at Dahlia Street, Holly Street, Monaco 
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Street, Rock Island railroad, and reconstruction of the existing frontage road system and the interchanges 
at Quebec Street and I-270.  
 
East of I-70/I-270 to I-225 Interchange 
The construction duration for this package would be 2.6 years for Alternative 1 and 3 years for 
Alternative 3. Key work elements would include mainline I-70 reconstruction, construction of the 
Central Park Boulevard interchange and braided ramps or a collector-distributor road system from 
Havana Street to Quebec Street, reconstruction of the Havana Street and Peoria Street interchanges over 
I-70, construction of structures over the railroad spur line at Havana Street, and updates to the I-225 
interchange in Alternative 3. 
 
I-225 to Tower Road  
The construction duration for this package would be 1.8 years for all build alternatives. With minimal 
right-of-way impact, this section can be completed quickly as compared to the other packages. Key 
work elements in this package would include mainline I-70 reconstruction and the construction of the 
Chambers Road and Tower Road interchanges over I-70. The phasing sequence would consist of 
pavement widening to the outside to provide the necessary general purpose lanes, toll lanes, auxiliary 
lanes, and shoulders. 
 
5.20.1.3 Realignment Alternatives (Alternatives 4 and 6) 
Packaging was also used for the realignment alternatives to assess construction phasing. Four packages 
are presented in the expected order of construction: Washington Street to Colorado/Vasquez Boulevard, 
I-270 reconstruction from Colorado Boulevard to existing I-70/   I-270 interchange, east of I-70/I-270 
interchange to I-225 interchange, and I-225 to Tower Road. 
 
Washington Street to Colorado Boulevard/Vasquez Boulevard 
The construction duration for this package would take three years for both alternatives. Because the 
construction is on a new alignment, the construction could be completed over two years faster than the 
construction of the viaduct on the existing alignment. Key work elements for both alternatives in this 
package would include new mainline I-70 construction, reconstruction of the Brighton Boulevard 
interchange, construction of an interchange at Vasquez/Colorado Boulevard, and a frontage road system 
from Vasquez Boulevard to Colorado Boulevard. Local street elements would include reconstruction of 
46th Avenue and Brighton Boulevard. The construction phasing sequence would likely consist of three 
phases. Phase 1 would construct the new Brighton Boulevard and the frontage road on the south side of 
the proposed I-70 along with the local street connections. Phase 2 would construct realigned I-70 
between existing I-70 and Colorado/Vasquez Boulevard interchange. Temporary closures of the local 
streets would be necessary while girders were being placed and the decks were poured. At the end of 
phase 2, I-70 traffic would be shifted onto the new pavement. In phase 3, the existing I-70 viaduct would 
be demolished and 46th Avenue would be constructed to provide access for the neighborhoods and 
businesses that are located along the existing I-70.  
 
I-270 Reconstruction from Colorado Boulevard to Existing I-70/I-270 Interchange 
The construction duration for this package would take 4.1 years for Alternative 4 and 4.3 years for 
Alternative 6, which is the longest construction duration for all packages in Alternatives 4 and 6. The 
duration for this package was increased to reflect the complications of working under existing traffic 
congestion within this corridor. Key work elements would include reconstruction of I-270 to mainline    
I-70 and improvements to the Quebec Street interchange. In Alternative 6, toll lanes would be 
constructed. The construction phasing sequence would likely consist of four phases. Phase 1 would 
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construct the eastbound collector-distributor road and the ramp connection to 46th Avenue. The profile 
of I-70/I-270 would be raised approximately 6 feet above its existing elevation to account for pavement 
widening. Phase 2 would construct the I-70/I-270 pavement north of the existing travel lanes, the 
westbound collector-distributor road and ramp connection to 46th Avenue. At the end of phase 2, the 
westbound traffic would be shifted onto the new pavement. Phase 3 would construct the I-70/I-270 
pavement between the pavement completed in phase 2 and the eastbound travel lanes. At the end of this 
phase, the eastbound traffic would be shifted onto the new pavement. Phase 4 would construct the 
remaining portions of I-70/I-270 and the connections. 
 
East of I-70/I-270 Interchange to I-225 Interchange 
The construction duration for this package would take 2.6 years for Alternative 4 and 3 years for 
Alternative 6. Key work elements would include mainline I-70 reconstruction, construction of the 
interchange at Central Park Boulevard, reconstruction of the Havana Street and Peoria Street 
interchanges over I-70, construction of structures over the railroad spur line at Havana Street, and 
updates to the I-225 interchange in Alternative 6. 
 
I-225 to Tower Road 
As described previously under the existing alignment alternatives discussion, the construction duration 
for this package would take 1.8 years for all build alternatives.   
 
5.20.2 Environmental Consequences 
Construction effects cannot accurately be quantified until more detailed designs are generated. These 
designs would identify construction methods, phasing plans, and staging areas. At this stage, it is only 
possible to speculate how resources might be affected. Resources potentially affected include: 

• Transportation through temporary congestion and road closures. 
• Right of way by way of property acquisition. 
• Visual quality through temporary view obstructions and construction staging. 
• Air quality though fugitive dust. 
• Noise and vibration through the use of heavy machinery and site excavation. 
• Water quality by way of sedimentation. 
• Cultural resources through excavation. 

 
Specific impacts of construction noise and vibration, and the effects construction may have on geology 
and soils and hazardous materials are detailed in the following sections. 
 
Noise and Vibration 
Vibrations could occur from general construction equipment usage in proximity to sensitive receptors, 
particularly pile driving for substructure elements from compaction equipment. Heavy vibration 
construction activities that occur within approximately 50 feet of existing structures will require special 
care to prevent structural damage. Details of such provisions would be worked out during final design 
and construction.  
 
Construction noise will present short-term effects to those receptors located along the corridor and along 
designated construction access routes. It is anticipated that a portion of the construction would occur at 
night to minimize traffic disruption. The primary source of construction noise is expected to be diesel-
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powered equipment such as trucks and earth moving equipment and construction activities such as demo 
hammers on trackhoes, rubble load outs, and tailgate and bucket bang.  
 
Section 36-6(b)(7) of the Denver Code, from the Department of Environmental Health, states that the 
maximum permissible sound pressure levels specified in the code do not apply to sounds emitted from 
construction equipment operated between the hours of 7:00 a.m. and 9:00 p.m. Between 9:00 p.m. and 
10:00p.m., operation of construction equipment may not exceed the maximum sound pressure levels 
specified as: 

• 55 A-weighted decibels (dBA) at the property line of a residential premise. 
• 65 dBA at the property line of a commercial premise. 
• 80 dBA at the property line of an industrial premise. 
• 75 dBA anywhere on a public premise. 

 
However, operation of construction equipment between the hours of 10:00 p.m. and 7:00 a.m. may not 
exceed the maximum sound pressure levels specified as: 

• 50 decibels (dB) at the property line of a residential premise. 
• 60 dB at the property line of a commercial premise. 
• 75 dB at the property line of an industrial premise. 
• 70 dB anywhere on a public premise. 

 
Section 146-1964(b)(3) of the Aurora City Code explains that construction work for an approved 
development plan shall be subject to the maximum permissible sound levels specified as follows: 

• 80 dB between the hours of 7:00 a.m. and 9:00 p.m. of the same day. 
• 75 dB between the hours of 9:00 p.m. and 7:00 a.m. of the next day. 

 
Pile driving is expected to be the loudest single construction operation. Piles would be required at most 
major bridge installations. The typical noise level produced by pile driving at a distance of 50 feet 
exceeds the maximum allowable sound levels for nighttime construction. Other construction activities 
may also exceed these requirements. The majority of noise receptors are located greater than 50 feet 
from areas where pile driving, or other high-noise activities, are expected. Noise effects due to pile 
driving are expected to occur only in isolated areas along the project corridor. 
 
Geology and Soils  
Many of the geologic and soils risks related to engineering in the project area are associated with the 
unconsolidated surficial deposits. These deposits mantle the bedrock to depths of as much as 100 feet in 
some areas, although they are typically less thick. Some of the engineering geology effects related to 
construction can be attributed to the underlying bedrock of the Denver and Arapahoe Formations. These 
conclusions are based on United States (U.S.) Geological Survey evaluation (Lindvall, 1980, 1983) of 
construction activity on deposits in the project area, including excavation, compaction, and stability, 
specifically in areas where structural fill would be imported for some areas of the highway alignment. 
 
Excavation and compaction of the alluvial and loess deposits during construction would generally be 
easy to moderately easy, and artificial fill would be variable, depending on soil composition. 
Compaction of the sand deposits would be difficult, and moisture content of the sand and loess deposits 
must be controlled. Stability of the Piney Creek and Post-Piney Creek alluvial deposits ranges from poor 
to good, while stability of the Broadway, Slocum, and Louviers alluvial deposits is good to excellent. 
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Stability of the colluvium is poor to fair. Stability of the loess and sand units is variable, depending on 
moisture content. Stability of the artificial fill is variable, and usually poor. 
 
Since construction activities of any of the alternatives would take place in an already urbanized area, 
mostly along an existing highway, implementation of any of the alternatives may cause either minor or 
no effects to geologic and soil resources. In general, the stability of all soil formations depends on water 
content. Cut slopes of the alluvial, loess, and sand deposits may stand vertically for short periods, longer 
periods for loess, but eventually will slump to stable slopes of approximately 3:1 (horizontal to vertical) 
slopes. The colluvial deposits are not stable. Slope stability of the bedrock units ranges from good to 
excellent. The alluvial and loess deposits are moderately resistant to erosion, while colluvial deposits are 
generally erodible. The eolian sands and alluvium are moderately resistant to erosion on flat areas, but 
easily eroded on slopes and cut banks. Resistance to erosion in the bedrock deposits is moderate to 
excellent. 
 
Soils in the Blakeland-Valent-Terry Association are predominantly sandy soils found on undulating to 
hilly areas. The soils can be somewhat excessively drained. Terry soils are underlain by fine-grained 
sandstone at depths of 20 to 40 inches. Small, wet-weather lakes, sand dunes, and sandstone outcrops are 
present within areas of the association. Wind erosion is the major hazard for this soil type. The Ascalon-
Vona-Truckton Association is found on nearly level to strongly sloping areas, and consists of well-
drained and somewhat excessively drained, loamy and sandy soils. This association is also found 
adjacent to streams and creeks, such as Sand Creek. In general, soils in this association have no major 
limitations. The Alluvial Land Association consists of nearly level, loamy and sandy soils. Many of 
these soils contain sand and gravel at depths of 20 to 36 inches. This association is mainly in bottom 
lands along streams, creeks, and drainageways, such as Sand Creek. These soils are frequently flooded 
by water from upslope soils and from stream overbank flow and water levels are typically within 3 feet 
of the surface. 
 
Hazardous Materials 
Construction activities at hazardous materials sites have the potential to spread soil or groundwater 
contamination. Standard construction measures for fugitive dust control and stormwater erosion and 
sediment controls minimize the spread of contaminated soil. Some sites, particularly National Priority 
List sites, may have on-site repositories for contaminated soil and debris, active soil vapor extraction 
systems, or active groundwater remediation systems including groundwater-monitoring wells. 
Disturbance of these structural controls by construction activities could result in release of hazardous 
materials contamination. 
 
Construction at hazardous materials sites may also affect the construction budget and schedule, 
particularly if previously unidentified contamination is found. The acquisition of contaminated 
properties may require additional site investigation to evaluate site conditions prior to construction, and 
construction activities may require the off-site disposal of contaminated soil and debris in permitted 
facilities. 
 
5.20.3 Mitigation 
The following are commitments that will be addressed throughout the planning, design, and construction 
phases. Many of these commitments are made as part of construction specifications and implemented 
during the construction process. Over time, many of these commitments have become standard Colorado 
Department of Transportation (CDOT) practices. Mitigation for all alternatives will be similar. CDOT is 
committed to minimizing cumulative effects of the project through resource conservation and 
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sustainable construction methods. Mitigation measures for construction related activities are described in 
the remainder of this section.  
 
Public Involvement 
Construction effects would be discussed with the affected communities as part of a construction-period 
public involvement program. 
 
Transportation 
Transportation management actions would be taken to help alleviate congestion during the construction 
period. Upon the selection of a preferred alternative, constructability reviews will be conducted to refine 
the sequence of construction phasing, determine ramp closures and detours along local arterial streets, 
define potential staging areas, and develop traffic phasing plans. 
 
The contractor will submit plans outlining work schedules and daily work hours, duration of ramp 
closures, detour plans along local arterial streets, traffic control plans, staging area locations, access 
provisions, off-peak hour mainline closures needed for construction, fill material sources, haul routes for 
fill material, asphalt and concrete, and intended mitigation measures prior to initiating construction. 
These plans would be approved by CDOT. 
 
Right of Way 
Land is required during construction for staging and for the final transportation improvements. 
Construction staging areas would be needed throughout the corridor to provide adequate space for 
equipment, construction materials, materials stockpiling, and worker parking. The parcels would be 
purchased or leased before constriction begins. After completion of use and prior to termination of the 
lease, the land will be restored to its original condition through grading and reseeding as necessary. In 
general, the amount of property required for staging is comparable between all build alternatives, with 
less property required for the No- Action Alternative.  
 
Visual Quality 
Throughout final design and construction phases, stakeholders will be consulted to minimize undesirable 
temporary obstructions of views, when feasible. Suggested changes will be considered if they do not 
jeopardize the integrity or safety of construction.  
 
Air Quality 
All contractors will be required to comply with all applicable air quality regulations. Dust suppression 
measures will be implemented throughout the construction process including covering loads of soil, 
debris, and other materials during transport on streets or highways; stabilizing and covering stockpile 
areas as necessary to avoid wind blown dust impacts; and stabilizing and revegetating exposed areas 
after construction. 
 
Noise and Vibration 
Noise mitigation and monitoring plans for project construction will be completed to minimize the effects 
of noise and vibration. The effective control of highway construction noise and vibration can be 
achieved by considering alternative design options, mitigation at the source, mitigation along the path, 
and mitigation at the receiver. The following measures will be used to mitigate construction noise 
impacts in noise sensitive areas. 

• Construct permanent noise barriers prior to roadway construction, where possible from a 
construction-staging standpoint. 
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• Use noise blankets on equipment and quiet-use generators. 
• Minimize construction duration in residential areas, as much as possible. 
• Minimize nighttime activities in residential areas, as much as possible. 
• Re-route truck traffic away from residential streets, where possible. 
• Combine noisy operations to occur in the same time period. 
• Use alternative construction methods, such as sonic or vibratory pile driving in sensitive areas as 

much as possible. 
• Complete pile driving and other high-noise activities during daytime construction, where 

possible. 
 
Cultural Resources 
In the event that previously unrecorded cultural resources are found during construction, activities in the 
immediate area would be halted and the project archaeologist/paleontologist would be contacted to 
assess the find.  
 
Biological Resources 
Mitigation for bald eagles and all migratory birds will be conducted in accordance with the Migratory 
Bird Treaty Act of 1918. Although direct impacts to bald eagles are not anticipated, measures will be 
taken to ensure that indirect effects are minimized. 
 
In order to manage and minimize the proliferation of noxious weeds and preserve existing vegetation 
within the project area, the following measures will be taken:  

• Monitoring of disturbed sites will be required during the construction periods to identify and 
treat any noxious weed invasion.   

• Contractor’s vehicles and equipment will be inspected before they are used for construction to 
ensure that they are free of soil and debris capable of transporting noxious weeds, seeds, or 
roots.   

• Equipment will be cleaned prior to entering the construction site to prevent the spread of 
noxious weeds by wind, water, or accidental transport on construction vehicles.   

• Topsoil shall consist of loose, friable loam free of subsoil, refuse, stumps, roots, rocks, brush, 
noxious weed seed, and reproductive vegetative plant parts such as, but not limited to 
knapweed, purple loosestrife, Canadian thistle, heavy clay, hard clods, toxic substances, or 
other material that would be detrimental to its use on the project. 

• No importation of topsoil will be allowed onsite.   
• Disturbed areas will be reclaimed in phases throughout construction with native grasses and 

forbs.   
• In accordance with Colorado Weed Free Forage Crop Certification Act, mulches or strawbales 

used for erosion control purposes will be certified weed-free.   
• All seed mixes, soil, and nursery material used for reclamation will be free of noxious weed 

seeds, roots, and rhizomes.   
• No fertilizer will be used on site. 
• Herbicides will be applied by use of wicks or sponges to avoid off-target injury. 
• Broadcast herbicide spraying will only be approved through written consent of the engineer.   
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• In compliance with Senate Bill 40, each riparian tree removed during construction will be 
replaced at a 1:1 ratio. All riparian shrubs removed during construction will be replaced at a 1:1 
square foot ratio.   

 
Water Resources/Water Quality and Geology and Soils 
Effects to geologic and soil resources would be soil erosion, blowing dust during construction, and 
potentially expansive soils. During construction, as soils are disturbed, storm runoff may create erosion 
and degradation of water quality if proper best management practices (BMPs) are not employed. 
Alternative implementation will be done in accordance with the programs established under CDOT’s 
Municipal Separate Storm Sewer Systems (MS4) permit. Site-specific engineering design studies will be 
performed during final design, and care will be exercised during construction to prevent problems of 
stability and erosion during and after construction. In order to mitigate these effects, BMPs for erosion 
and sediment control, dust control, stormwater control, and expansive soils will be implemented during 
construction. BMPs for erosion and blowing dust during construction include the use of silt fences, 
erosion bales, erosion control blankets, sediment traps, sediment basins, soil stockpile management, 
temporary diversion structures, and spill prevention and control measures. Following construction, other 
BMPs will be followed for permanent erosion control. These include regrading as necessary, seeding 
and revegetating soils and slopes, mulch protection for new plantings, and stormwater control channels. 
These BMPs are described in numerous standard publications, including the Erosion Control and 
Stormwater Quality Pocketbook (CDOT, 2002b), Best Management Practices for Erosion and Sediment 
Control (U.S. Department of Transportation, 1995), and Erosion and Sediment Control Handbook 
(Goldman, Jackson, & Bursztynsky, 1986).   
 
Hazardous Materials 
Implementation of several mitigation measures will avoid or minimize the effects of the alternatives on 
hazardous materials including: 

• Construction activities will require preparation of site-specific health and safety plans and 
materials management plans. For known areas of contamination, health and safety plans and 
materials management plans will be prepared to minimize exposure and protect construction 
workers. 

• Management measures will be developed to address potential hazardous materials that are 
encountered under the preferred alternative. The management measures will include the 
implementation of an environmental management plan to manage hazardous materials during the 
construction and operational phase. These plans will consist of development and implementation 
of specific measures to protect worker and public health and safety, as well as programs to 
manage contaminated materials during construction. 

• During construction activity, appropriate dust palliative and suppression measures will be used. 
Nuisance dust management would be addressed in the materials management plan. 

• In the event that unknown contaminated media are encountered during construction, work will be 
stopped until the contamination had been properly evaluated and measures developed to protect 
worker health and safety. 

• The mitigation of construction activities will be coordinated with the appropriate regulatory 
agency on a site-by-site basis. 

• If de-watering of contaminated groundwater is required during construction, the water may 
require permitting and treatment before it is used or disposed. 
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5.21 CUMULATIVE EFFECTS 
A cumulative effects assessment considers the effect that project alternatives have when combined with 
other past, present, and reasonably foreseeable future actions. For there to be a cumulative effect, there 
must be a logical connection between the effect from a project alternative and other past, present, and 
foreseeable future actions. A project alternative’s additive effect to other past, present, and foreseeable 
future projects determines whether or not there is a cumulative effect. The cumulative effects analysis 
followed a systematic process beginning with scoping and resource identification, geographic and 
temporal boundary determination, and ending with effects documentation. The process was guided by 
the Council on Environmental Quality and the Federal Highway Administration (FHWA) guidelines 
pursuant to the National Environmental Policy Act of 1969 (NEPA) requirements. The results are 
discussed for the overall project, except when there are differences in effects between alternatives. 
 

Summary  
The Denver region has developed rapidly over the past 45 years and it is likely that land development 
and redevelopment activities will continue into the future. Supporting this continuing development are 
significant transportation investments, primarily in the form of transit projects such as the Regional 
Transportation District’s (RTD) East Corridor. This cumulative effects assessment has examined the 
potential for I-70 East project alternatives to contribute to cumulative effects on a series of key 
environmental resources. The general conclusion of this assessment is that project alternatives would 
not result in significant cumulative effects to the key resources that have been evaluated, provided that 
ongoing coordination between project sponsors and reviewing agencies continues and mitigation of the 
direct effects of project alternatives is completed. 

 
5.21.1 Methodology and Framework for Assessing Cumulative Effects 
In coordination with the United States (U.S.) Environmental Protection Agency (EPA), FHWA, 
Colorado Department of Transportation (CDOT), and other local, state, and federal agencies, key 
environmental resources warranting consideration for cumulative effects were identified through the 
scoping process and ongoing agency consultation. The formal scoping process was initiated in 2003 and 
is detailed in Chapter 6, Community Outreach and Agency Involvement. The methodology for the 
cumulative effects assessment was developed to establish baseline conditions, determine additive effects 
for key resources, and conclude the potential to contribute to cumulative effects.  
 
Key Resources and Geographic Extent 
The cumulative effects analysis focuses on key resources that the project alternatives might affect within 
a specified geographic area. Resource areas identified for analysis are summarized in Exhibit 5.21-1 and 
are accompanied by a rationale for their inclusion in the cumulative effects assessment. The cumulative 
effects study area (study area) was developed to encompass the area where a cumulative effect on key 
resources is expected to occur as well as areas thought to influence cumulative effects such as vehicle 
trip generators. Generally, the study area extends north to include the Rocky Mountain Arsenal National 
Wildlife Refuge and the I-25/US 36 interchange; south to include Denver’s central business district; 
west to capture the I-70/I-25 interchange and several RTD FasTracks transit corridors; and east to 
include the I-70/E-470 interchange, Denver International Airport (DIA), and development in the 
Gateway area. In total, the study area for the cumulative effects assessment encompasses 94,700 acres 
(148 square miles). 
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Exhibit 5.21-1 
Key Resources Evaluated for Cumulative Effects 

Resource Area Basis for Inclusion 

Land use and development Scoping request and growing 
urbanization 

Stormwater runoff and 
water quality 

Scoping request and growing 
urbanization 

Wetlands Scoping request and historic losses 

Relocations Scoping request, direct effects, and other 
future actions   

Historic resources Level of direct effects and historic losses 

Community cohesion Scoping request, direct effects, and 
historic losses 

Air quality Scoping request, increased travel, and 
historic levels 

Noise Level of direct effects and public concern 

 
 
Timeframe for Analysis 
A timeframe for the cumulative effects analysis was identified through the scoping process and agency 
input. The proposed timeframe for past and reasonably foreseeable future activities was established as 
1960 through 2030. The year 1960 was recommended due to the construction of I-70 in 1961. The year 
2030 was recommended because it is the horizon year for the Denver Regional Council of Governments 
(DRCOG) DRCOG 2030 Metro Vision Regional Transportation Plan (2005) and this Environmental 
Impact Statement (EIS). 
 
Identification of Current and Future Projects 
To assess the potential for this project to result in cumulative effects, other past, present, and foreseeable 
future projects that have affected or might affect one or more of the key resources listed in Exhibit 
5.21-1 were evaluated. Information on these projects was obtained through review of local, state, and 
federal planning documents. The intent was not to provide an exhaustive list of every project in the 
study area, but to provide a reasonable characterization of projects that have affected or may affect the 
key resources under evaluation. Past, present, and reasonably foreseeable future actions are separated 
into transportation and development categories as described in Exhibit 5.21-2 and Exhibit 5.21-3, 
respectively. Generally, reasonably foreseeable transportation projects are those listed either in adopted 
long-range transportation plans or capital improvement programs. Foreseeable development projects are 
generally identified in local and regional planning documents. The locations of projects listed in Exhibit 
5.21-2 and Exhibit 5.21-3 are shown on Exhibit 5.21-4.  
 
Assessment Methodology 
The cumulative effects assessment requires the characterization of baseline conditions for each key 
resource evaluated. Effects stemming from the No-Action Alternative coupled with all other past, 
present, and foreseeable future projects identified in Exhibit 5.21-2 and Exhibit 5.21-3 comprise the 
baseline for comparing potential cumulative effects of the project alternatives. 
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The cumulative effects analysis involves adding the incremental effects of the project alternatives to 
similar resource effects from past, present, and reasonably foreseeable actions. If the project alternatives 
have no direct or indirect effects upon a resource, then they have no cumulative effects on that resource. 
The purpose of this analysis is to assess the type and level of cumulative effects related to this project. 
 

Exhibit 5.21-2 
Past, Present, and Future Transportation Projects 

Exhibit 
5.21-4 

Identifier 
Project Timeframe Description 

1 I-70 Past, 1961 Opening of I-70 through metropolitan Denver and 
Aurora. 

2 I-270 Past, 1968 Opening of I-270 between I-70 to I-25, adjacent to 
Sand Creek. 

3 I-225 (Highway) Past, 1976 Opening of three-lane highway linking I-70 and I-25, 
through Aurora. 

4 16th Street Mall Shuttle Past, 1982 
One-mile city street in Denver’s central business 
district closed to private vehicles and replaced with 
public bus and pedestrian corridor.  

5 E-470 Past, 1991 Ten-mile circumferential toll facility connecting to I-25 
north and south of the Denver metropolitan area. 

6 RTD Light Rail Past, 1994 First light rail line, from I-25 and Broadway to the 
Auraria Campus. 

7 Peña Boulevard Past, 1995 
Construction of Peña Boulevard providing access to 
DIA from I-70 via more than 10 miles of divided 
roadway.  

8 DIA Past, 1995 Development of international airport northeast of 
metropolitan Denver. 

9 I-70 Viaduct Replacement Past, 2003 Viaduct replaced from Washington Street to Brighton 
Boulevard.  

10 Colorado Boulevard 
Bridge Replacement Past, 2005 Safety and capacity improvement 0.8 miles north of I-

70. 

11 I-25 High Occupancy 
Vehicle  Past, 2006 High occupancy vehicle lane conversion to high 

occupancy vehicle/toll - 20th Street to US 36. 

12 56th Avenue Future, 2010 Two miles of road widening for new through lanes 
from Quebec Street to Tower Road. 

13 West Corridor (Transit) Future, 2013 12-mile commuter rail line between downtown Denver 
and Golden.  

14 Denver Union Station 
(DUS) Future, 2013 Expansion of major intermodal center in downtown 

Denver connecting regional corridors. 

15 Northwest Corridor 
(Transit) Future, 2014 38-mile commuter rail line between Denver and 

Boulder. 
16 East Corridor (Transit) Future, 2014 23-mile commuter rail line between Denver and DIA. 

17 Tower Road Future, 2015 Roadway widening from Colfax Avenue to 48th 
Avenue. 

18 Central Corridor (Transit) Future, 2015 One-mile transit extension from 30th/Downing to 
40th/40th. 

19 North Metro Corridor 
(Transit) Future, 2015 18-mile commuter rail line between Denver and 

Thornton. 
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Exhibit 5.21-2 
Past, Present, and Future Transportation Projects 

Exhibit 
5.21-4 

Identifier 
Project Timeframe Description 

20 Peña Boulevard Future, 2015 Capacity improvements from I-70 to DIA. 

21 I-225 (Transit) Future, 2015 Approximately eleven-mile transit line connecting 
Southeast Corridor and East Corridor though Aurora. 

22 Gold Line (Transit) Future, 2015 Approximately eleven-mile electric commuter rail 
transit corridor from DUS to the vicinity of Ward Road. 

23 US 36 Bus Rapid Transit 
Corridor Future, 2016 Bus rapid transit and roadway improvements between 

Denver and Boulder along US 36. 

24 I-270 Future, 2030 Capacity improvements from Vasquez Boulevard to 
Quebec Street. 

Source: Statewide Transportation Improvement Program (Colorado Department of Transportation [CDOT], 2007b), DRCOG 
2035 Metro Vision Regional Transportation Plan (2007b), and planning documents. 
 
 

Exhibit 5.21-3 
Past, Present, and Future Development Projects 

Exhibit 
5.21-4 

Identifier 
Project Timeframe Description 

1 Skyline Redevelopment Past; 1969 to 
1977 

Redevelopment of 30 blocks of the old Central 
Business District. 

2 Auraria Campus Past; 1969 to 
1974 

Construction of a higher education center over 
former residential neighborhood. 

3 National Western Stock 
Show 

Past; 1973, 1991, 
1995 

Expansion of National Western Complex to over 
600,000 square feet of developed facilities. 

4 Downtown 
Redevelopment 

Past, Present, 
Future 

Addition of 47,000 jobs and 21,000 households in 
downtown Denver from 2000 to 2020. 

5 Prairie Gateway 
Development Past, Present 

Development of 900 acres of the former Rocky 
Mountain Arsenal property to an 
entertainment/commercial retail complex. 

6 Stapleton Redevelopment Past, Present, 
Future 

Redevelopment of former Stapleton airport site 
into mixed-use commercial and residential. 

7 Green Valley Ranch Present, Future 

Development of over 5,000 acres featuring a 
complete town center, 500 acres of open space, 
commercial development, and residential 
neighborhoods.  

8 Gateway Park Present, Future 
Addition of between 34,000 and 65,000 new 
residents and over 54 million square feet of 
commercial space.  

9 Fitzsimons Past, Present, 
Future 

Redevelopment of 570 acres, anchored by the 
227-acre University of Colorado Health Sciences 
Center and 160-acre Colorado Bioscience Park in 
Aurora. At build-out (2009), employment is 
expected to exceed 32,000 jobs.  
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Exhibit 5.21-3 
Past, Present, and Future Development Projects 

Exhibit 
5.21-4 

Identifier 
Project Timeframe Description 

10 Reunion Present, Future 
A new 3,000-acre development northeast of the 
Refuge offering full range of retail, industrial, 
office, and residential. 

11 Majestic Commercenter Present, Future Development of 15 million square feet of industrial 
and warehousing on 1,200 acres. 

12 Transit-oriented 
Development Present, Future 

Near transit stations, increased mix-use 
(re)development is generally encouraged in local 
and regional planning documents and zoning 
strategies. 

13 DUS Future 
Development of 1.8 million square feet in lower 
downtown Denver coupled with multi-modal 
improvements to the transit hub. 

14 Denver Connection Future 

Addition of 340 acres of mixed-use development 
of high- and low-rise office, hospitality, research 
and development, industrial, retail, and residential 
buildings.  

15 High Point Development Future 
A mixed-use development covering 2,000 acres 
with plans for 3,000 residential units and over 11 
million square feet of commercial space.  

16 Denver International 
Business Center Future Development of 450 acres for high-end business 

hotels, corporate headquarters, and restaurants.  

17 Eastgate Future Future location of 350-acre warehousing and 
office complex. 

18 ProLogis Park Future Future location of 2.7 million square feet of 
industrial space on 260 acres. 

Source:  Planning documents. 
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Exhibit 5.21-4 
Transportation and Development Project Locations 

 
Note: List of transportation and development projects are identified in Exhibit 5.21-2 and Exhibit 5.21-3, respectively. 

 
 
5.21.2 Historical Context: Past Development and Land Use Changes 
Land use has changed dramatically in the study area since 1960. This change, coupled with foreseeable 
future actions establishes the context from which cumulative effects were evaluated. Historic 
development was defined in two ways: development activity as measured by building permits; and land 
use changes measured by land cover analysis and identification of major projects. 
 
Generally, development has increased over the past four decades. In the 1960s, development activity 
within the study area occurred primarily in Denver’s central business district and near the newly 
constructed I-70 and I-270. The 1970s marked the beginning of new suburban development with such 
communities as Montbello and smaller planned communities in the northwest. However, the 1980s were 
heavily affected by economic slowing with little new development or redevelopment in Denver’s urban 
core. Still affected by economic conditions of the 1980s, the early 1990s were initially characterized by 
slow growth, but increased markedly through the decade. Influenced heavily by the construction of 
Denver’s new international airport in the northeast and plans for redevelopment of the former airport at 
Stapleton, 1990 marked the beginning of a sharp increase in development in the east as well as renewed 
interest in the redevelopment of Denver’s central business district. This development and redevelopment 
trend carried into the early 2000s and is expected to continue into the future. Generally, development has 
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evolved from focused development near Denver’s core and adjoining transportation corridors to expand 
eastward as opportunities advanced due to DIA construction. 
 
Development activity was quantified through indicators such as Denver and Adams counties’ 
construction permits. By this measure, development activity has increased at an average rate of 2.9 
percent from 1960 to 2005, as illustrated in Exhibit 5.21-5; however, it has fluctuated dramatically over 
the course of 45 years.  
 

Exhibit 5.21-5 
Denver and Adams County Construction Permits Issued 1960 – 2005 

 
Source:  Denver and Adams counties 

 
Residential development has accounted for the overwhelming majority (88.2 percent) of total 
development activity and has an average increase of 111 individual building permits each year. 
Commercial development accounts for 8.8 percent of total development activity and has fluctuated 
tremendously through the decades, ranging from 1,148 permits in 1978 to 63 permits in 1990. Industrial 
development activity accounts for two percent of overall development activity and has also been highly 
varied. Industrial development activity peaked at 254 permits in 1973 and hit bottom at 13 permits in 
1990. Although accounting for only 0.8 percent of development activity, civic projects have caused 
sweeping land use changes, as was the case in the conversion of the Auraria neighborhood into the 
Auraria Campus (1969) and the conversion of land into DIA, Coors Field, and the Pepsi Center in the 
mid-1990s. Public and non-profit development was consistently active in the 1960s and 1970s, but has 
since increased in activity in the early 2000s. 
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Land Use Changes – 1960s 
In the 1960s, the interstate highway system was built in the Denver metropolitan area and began a period 
of rapid development that continues today. Exhibit 5.21-6 shows the I-70 alignment, which was 
completed in 1964 through 1966. The 1960s also began with efforts to redevelop downtown Denver 
with such civic projects as the U.S. Courthouse Complex and Larimer Square (1960). The area north and 
northwest of the Rocky Mountain Arsenal (later known as the Rocky Mountain Arsenal National 
Wildlife Refuge) was not yet developed and was occupied by agricultural and low-density rural 
residential areas. Industrial uses had become increasingly mixed further south along the Union Pacific 
railroad Corridor. The southwestern portion of the study area had developed with dense urban uses 
towards Denver’s central business district with suburbs spanning east to Stapleton Airport. East of 
Stapleton Airport, development was less dense and agricultural uses dominated. 
 
As indicated in Exhibit 5.21-5, development in the 1960s varied as residential activity declined 25 
percent by 1965, but increased 70 percent from 1965 to 1970. Through the decade, industrial 
development was steady, averaging 133 permits per year. Commercial activity averaged 214 permits 
issued annually. 

 
Exhibit 5.21-6 

1960s Development 

 
Source:  National Oceanic and Atmospheric Administration (NOAA)/U.S. Geological Survey (USGS), 1965/1966; no 1960s 
data available for 17,000 acres at east end of study area. 
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Land Use Changes – 1970s  
Residential neighborhoods in suburban Denver increased in density throughout the 1970s. The 
Montbello neighborhood just south of the arsenal and east of the Stapleton Airport was established in the 
1970s. Exhibit 5.21-7 illustrates the conversion of land adjacent to I-70 to highly reflective surfaces – 
presumably impervious land uses such as industrial and commercial spaces. Downtown urban renewal 
projects were completed in the mid-1970s and included 30 city blocks of large-scale demolition for 
Denver’s “Skyline” urban renewal effort and the completion of the Auraria Campus. Development along 
the western edge of the study area also intensified, especially east of I-25. In this area, industrial and 
commercial land uses displaced undeveloped land present in the 1960s. Land uses in the eastern part of 
the study area remained agricultural and undeveloped. 
 
As indicated in Exhibit 5.21-5, development activity increased early and late in the 1970s while all 
sectors slumped mid-decade. Overall, all sectors experienced positive development activity as 
residential, industrial, and commercial construction averaged increases of 9, 29, and 6 percent, 
respectively. The most significant change occurred from 1975 to 1978 when residential activity 
increased 332 percent, from 1,089 to 4,706 permits. Commercial development also made significant 
increases, reaching its highest point of the 1960 to 2005 timeframe at 1,148 permits in 1978. 
 

Exhibit 5.21-7 
1970s Development 

 
Source:  NOAA/USGS, 1980 
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Land Use Changes – 1980s 
In the 1980s, Montbello continued towards full build-out as shown in Exhibit 5.21-8. Downtown Denver 
redevelopment continued as the 16th Street Mall shuttle opened in 1982 to help foster downtown 
commerce and access. Downtown redevelopment also included the completion of the 56-story Republic 
Plaza (1984), the 54-story City Center Tower (1983), and 52-story United Bank Tower (1984). Despite 
these developments, the mid-1980s were generally characterized by poor economic times as Denver’s 
oil industry slumped. Office occupancy rates plummeted, new buildings remained vacant, and new 
construction diminished. 
 
Residential development activity fell significantly through the decade to 601 permits in 1990 – the 
lowest point reached between 1960 and 2005. Industrial construction remained steady through the 
middle of the decade peaking at 102 permits in 1986, but also declined to its lowest level at only 13 
permits in 1990. Commercial development echoed this downward trend and fell below ten permits in 
1985 and remained at that level through the decade. 
 

Exhibit 5.21-8 
1980s Development 

 
Source:  NOAA/USGS, 1990 
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Land Use Changes – 1990s  
Development activity in the 1990s is shown in Exhibit 5.21-9. New projects and construction occurred 
across the entire study area. In the west and south, infill development took place in vacant lots and 
undeveloped islands. The area between I-70 and Smith Road near Tower Road and again near Peoria 
Street experienced extensive development. Reclamation of the military facility at the arsenal allowed 
portions of that area to begin transitioning into a wildlife refuge. Significant downtown Denver 
redevelopment projects included Coors Field and expansion of the National Western Complex. The 
greatest change occurred in the east where development of open agricultural land began. The opening of 
E-470 in 1991 and Peña Boulevard in 1995 set the stage for future development in the eastern part of the 
study area. 
 
The 1990s began with the lowest level of development activity in all sectors of any time during the 1960 
to 2005 timeframe. Permit issuances began to rise in 1991 and continued through the decade. From 1990 
to 2000 the number of issued residential permits increased by 4,775 permits or 795 percent, industrial 
permits increased by 20 permits or 154 percent and commercial increased by 228 permits or 362 
percent.  
 

Exhibit 5.21-9 
1990s Development 

 
Source:  NOAA/USGS, 2002 
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Land Use Changes – 2000s 
In the first half of the decade beginning in 2000, rapid development continued in the study area 
highlighted by several large developments: INVESCO Field (2001), 126 new downtown buildings 
ranging in size from 1 to 51 floors, the opening of Quebec Square (2002); Stapleton Shopping Center 
(2006); and Stapleton’s continued redevelopment. In Denver’s Central Business District, 20 
redevelopment projects were proposed as of July 2007, while downtown-wide, 38 redevelopment 
projects are under construction and 33 are planned. Infill development also occurred in commercial and 
industrial areas in the west, northwest, and south of I-70 in the east. The greatest land use changes 
occurred in the east where new development continued to convert open agricultural land into urbanized 
areas. These developments included the Denver International Business Center, Fronterra, Reunion, 
Singletree at DIA, and Majestic Commercenter. Locations of these developments areas are shown in 
Exhibit 5.21-10. 
 
Despite development in these major centers, overall residential, commercial, and industrial development 
activity dipped, 20, 15, and 55 percent (respectively) from 1999 to 2000. Nevertheless, activity remained 
high compared to historic levels. Residential development corrected and increased an average of four 
percent annually from 2001 to 2005. Industrial development remained steady in the early 2000s, while 
commercial development was less stable. 
 

Exhibit 5.21-10 
2000s Development 

 
Source:  NOAA/USGS, 2002 
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Land Use Summary 
Generally, land use in the study area has become much more urbanized as the Denver region has 
continued its expansion. Development trends in the 1960s were focused in Denver’s Central Business 
District and near newly constructed transportation corridors. The 1970s marked the further build-out of 
transportation corridors and the emergence of suburban developments. Development slowed in the 
1980s, but tended towards urban renewal in downtown Denver and the further expansion of suburban 
development. Development during the 1990s was categorized by activity in the east where the newly 
constructed DIA, Peña Boulevard, and E-470 created development opportunities in rural agricultural 
areas. Currently, build-out of these eastern developments is underway, as is intensified redevelopment 
downtown.  
 
An urbanization analysis was conducted to quantify the extent to which the study area has urbanized 
since the 1960s. The analysis measures of the amount of study area that can be classified as pervious or 
underdeveloped and impervious or developed is shown in Exhibit 5.21-11.  
 

Exhibit 5.21-11 
Study Area Urbanization 

 
* For data from 1965/1966, 17,000 acres in the east were supplemented with 1980 data. No significant difference between 
decades is expected in this area.  
Source: Derived from NOAA/USGS imagery; Imagery dates: 1965/1966, 1980, 1990, and 2002. 
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An increase of impervious surface in the study area indicates urbanization, while the loss of pervious 
surface is indicative of loss of open, unbuilt, or rural land. Change in landcover over time is summarized 
in Exhibit 5.21-12 and illustrates the gradual urbanization of the study area from 1965 to 2002. 
 

Exhibit 5.21-12 
Study Area Urbanization 

Impervious Surface (Urban) 
Analysis Year 

Approximate Acres % of Study Area Change Since 1965 

*1965 9,000 10% N/A 
1980 17,000 18% 83% 
1990 22,000 24% 144% 
2002 32,000 34% 255% 

Analysis based on available data from NOAA/USGS. 
* Data from 1965/1966, 17,000 acres in the east were supplemented with 1980 data. No significant difference between 
decades is expected in this area. 

 
 
The urbanization analysis shows that in 1965, ten percent of the study area was impervious and 
considered urban. It also confirms that areas surrounding the I-70 and I-270 corridors were less 
developed in 1965 than in 2002, while the north and northeast were largely unbuilt and open. 
Urbanization patterns in the 1970s changed most noticeably through intensified development near the   
I-70 and I-270 corridors and movement towards the east as indicated by the 1980 urbanization analysis. 
In the 1970s, urbanization is detectable in the northwest and in the Montbello community. During this 
1965 to 1980 timeframe, the study area increased its impervious surface to 18 percent. In the 1990s, 
transportation corridors became increasingly urbanized in the east and contributed to a 144 percent 
increase in impervious surface from 1965 to 1990. From 1965 to 2002, impervious urbanized area 
increased 255 percent. Gains in impervious surface during the most recent decade are due to overall 
densification of urbanized areas as well as continued development of land in the east. 
 
5.21.3 Cumulative Effects Assessment 
The assessment of cumulative effects was conducted by first establishing potential effects on key 
resources due to past, present, and reasonably foreseeable actions. Then, project alternatives were 
assessed for their likelihood to trigger cumulative effects when combined with the past, present, and 
reasonably foreseeable future projects. 
 
Exhibit 5.21-13 summarizes past, present, and foreseeable future transportation projects and their 
associated effects to resources evaluated in this environmental effect assessment. These effects are noted 
as positive, negative, or both. Exhibit 5.21-14 documents associated effects from identified development 
actions. 
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Exhibit 5.21-13 
Transportation Effects to Key Resources 

Resources Affected 
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Past Projects 

1 I-70         
2 I-270         
3 I-225 (Highway)         
4 16th Street Mall 

Shuttle 
        

5 E-470         
6 RTD Light Rail         
7 Peña Boulevard         
8 DIA         
9 I-70 viaduct 

replacement         

10 
Colorado 
Boulevard bridge 
replacement 

      
 

 

11 
I-25 High 
Occupancy 
Vehicle 

      
 

 

Future Projects 

12 56th Avenue         
13 West Corridor 

(Transit) 
        

14 DUS         
15 Northwest Corridor 

(Transit) 
        

16 East Corridor 
(Transit) 

        

17 Tower Road         
18 Central Corridor 

(Transit)         

19 North Metro 
Corridor (Transit) 
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Exhibit 5.21-13 
Transportation Effects to Key Resources 

Resources Affected 
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20 Peña Boulevard         
21 I-225 (Transit)         
22 Gold Line (Transit)         

23 US 36 Bus Rapid 
Transit Corridor 

        

24 I-270         

 
 

Exhibit 5.21-14 
Development Effects to Key Resources 

Resources Affected 
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1 Skyline 
Redevelopment         

2 Auraria Campus         

3 
National Western 
Stock Show 
Expansion 

        

4 Downtown 
Redevelopment         

5 Prairie Gateway 
Development         

6 Stapleton 
Redevelopment         

7 Green Valley 
Ranch         

8 Gateway Park         

9 Fitzsimons         

10 Reunion         
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Exhibit 5.21-14 
Development Effects to Key Resources 

Resources Affected 
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11 Majestic 
Commercenter 

        

12 Transit–oriented 
Developments 

        

13 DUS         

14 Denver 
Connection 

        

15 High Point 
Development 

        

16 
Denver 
International 
Business Center 

   
 

    

17 Eastgate         

18 ProLogis Park         
 
 
5.21.4 Cumulative Effects by Resource 
Cumulative effects are assessed by key resource. The No-Action Alternative and other past, present, and 
future actions serve as the baseline for which the project alternatives are assessed. 
 
Land Use and Development 
The historical context for development within the study area, public investment (such as interstate 
highways, DIA, and civic projects downtown), and economic forces served as a catalyst for dramatic 
land use change from the 1960s. While development in 1960 was predominantly located in the west part 
of the study area, build-out near new regional interstates and the relocation of Denver’s airport has 
greatly enlarged the study area’s urban footprint. Today, development in the east affects the greatest 
change in land use as it shifts from rural agricultural land to large planned communities and commercial 
centers. 
 
Also contributing to land use changes within the study area are transit-oriented development 
opportunities due to RTD’s FasTracks program. Generally, local governments are supportive of this 
development and have accommodated the growth in local and regional plans that allow for supportive 
mixed-use zoning to foster transit-oriented development. Foreseeable future development within the 
study area includes development induced by transit stations. These station locations may include: 

• 38th Street and Blake Street (East Corridor). 
• Colorado Boulevard (East Corridor). 
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• Central Park Boulevard (East Corridor). 
• Peoria Street (East Corridor). 
• 40th Avenue and Airport Boulevard (East Corridor). 
• 30th Avenue and Downing Street (Central Corridor). 
• 38th Avenue and Inca Street (Gold Line). 
• Pecos Street and Federal Boulevard (Gold Line). 
• Fitzsimons (I-225 Corridor). 
• Globeville/Elyria and Swansea (North Metro Corridor). 

 
Cumulative effects to land use and development are judged based on a project alternative’s ability to 
induce unplanned development and its likelihood to add to other unplanned development caused by 
other foreseeable future projects. The distinction between planned and unplanned development is made 
because land use change is not inherently detrimental if it is part of predetermined vision and is formally 
planned for. Conversely, development that is unplanned may have negative effects that affect nearby 
land use or hinder regional and local planning objectives. 
 
Within the context of anticipated land use change in the study area, the No-Action Alternative is not 
expected to influence development patterns as it would provide neither additional land access nor 
increased transportation capacity. While alternatives along the existing alignment (1 and 3) will add 
transportation capacity, they are not expected to directly or indirectly affect land development patterns. 
These alternatives will not introduce new access points where development could be induced. Because 
no unplanned development will result from existing alignment alternatives, no cumulative effects are 
expected. 
 
Some currently unplanned development could occur under the realignment alternatives (4 and 6) where 
new access points are created. Properties adjacent to the realignment may experience some level of 
unanticipated induced development, which if unmitigated, could contribute to the cumulative effect of 
unplanned land use change. Areas near realignment access points could be more attractive to 
development where access from the interstate to arterial roads is optimal including Brighton Boulevard 
and Vasquez Boulevard/Colorado Boulevard. Development near the proposed Vasquez 
Boulevard/Colorado Boulevard interchange would not occur near other foreseeable future projects 
expected to induce unplanned development; no cumulative effects to are expected as a result. 
 
Ultimately, existing alignment alternatives are not expected to add to cumulative land use effects as they 
will not contribute to unplanned development in the region. Realignment alternatives have some 
potential to contribute to cumulative land use effects as induced development could occur near new 
interchanges. 
 
Mitigation for cumulative development is the domain of the City and County of Denver (CCD) and 
requires reexamination of planning documents and/or local zoning. Control of areas facing unplanned 
development requires intervention to protect against nuisance land uses and development not 
representative of existing long range planning goals. Land use planning in areas identified as being at-
risk of unplanned development will allow greater control of project-induced development. 
 
Stormwater Runoff and Water Quality 
Historically, land use patterns and urbanization have influenced water quality by changing stormwater 
runoff levels and composition. The nature of runoff is directly related to land use type and the 
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geographic coverage of urbanized areas. Therefore, growth of the study area’s urban footprint since 
1960 has increased stormwater runoff’s potential to affect water quality. Furthermore, increases in 
impervious area affect the ability of existing drainage systems to accommodate peak stormwater events. 
Through landcover analysis, it is estimated that impervious surface in the study area has increased 255 
percent from 1965 to 2002, translating to an increase of approximately 32,000 acres during the 36-year 
span. 
 
Despite this increase in impervious urban landcover, water quality has improved throughout the region 
as local, state, and federal regulations have produced positive changes. Ordinances have strengthened 
over time, beginning with the Federal Water Pollution Control Act of 1972 and later in 1974 with the 
passage of the Safe Drinking Water Act. The National Pollutant Discharge Elimination System permit 
program placed limits on the amount of pollutants that may be discharged from point sources. Colorado 
was granted authority from EPA to issue these permits and managed the permitting program through 
Regulation 61 of the Colorado Discharge Permit System Regulations (Colorado Department of Public 
Health and Environment, 2006). The outcome required that operators of large municipal separate storm 
sewer systems, such as CCD, Aurora, and CDOT obtain a permit and develop a stormwater management 
program. These programs include enacting construction and maintenance best management practices 
designed to prevent harmful pollutants from being washed by stormwater runoff or from being allowed 
directly into stormwater systems. More recent changes (2001) provide more immediate and more 
stringent controls on construction activity discharges by requiring construction projects one acre or 
larger in size to secure a Colorado Discharge Permit System permit for storm water discharges during 
construction. 
 
Foreseeable future development at Stapleton and further east in the study area will result in additional 
stormwater runoff and may adversely affect water quality due to conversion of non-urbanized pervious 
land into impervious development. New development east of Stapleton could have cumulative 
stormwater runoff effects on Second Creek and Third Creek. However, aforementioned local, state, and 
federal stormwater regulations will serve to control and minimize the effects of this foreseeable future 
development.  
 
The No-Action Alternative will improve water quality as reconstruction will require new stormwater 
detention features. However, these improvements are limited to the area between Brighton Boulevard 
and Colorado Boulevard and would have only a minor beneficial cumulative effect on regional water 
quality.  
 
The contribution of project alternatives to other foreseeable future changes in stormwater runoff and 
water quality serves as the metric for which cumulative effects are determined. If I-70 project 
alternatives would add to stormwater effects of other foreseeable projects and/or those which have 
accumulated over time, there would be cumulative effects. 
 
No negative cumulative stormwater or water quality effects are expected as a result of any of the project 
alternatives. Change in impervious surface due to the project alternatives would be negligible when 
considering the study area as a whole. Furthermore, drainage and detention standards require control of 
stormwater release and compliance with local, state, and federal water quality standards. Project 
alternatives will thereby improve water quality and the existing condition as the existing highway was 
constructed before such rigorous stormwater and water quality standards existed. Project alternatives 
would have beneficial cumulative effects in this regard, irrespective of the effects caused by other 
foreseeable future projects. 
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Stormwater runoff will be mitigated to have no direct or indirect effects for all project alternatives. 
Mitigation measures address each phase of highway construction and operation and include construction 
and maintenance best management practices, stormwater detention design and capacity standards, and 
permitting. Furthermore, stormwater runoff and water quality controls have strengthened since 
construction of I-70 began in 1961. Project alternatives are therefore subject to more stringent 
stormwater runoff design standards than are currently in effect or reflected by the baseline condition; 
this suggests that project alternatives will improve water quality and stormwater detention. 
 
Wetlands 
Urbanization in the study area has affected wetland resources either through physical displacement of 
wetlands or the degradation of streams and hydrologic features. As the study area has been urbanized 
over time, streams have been incrementally channelized and cleared of meanders once prone to periodic 
overflow. Also, stormwater detention ponds and roadside drainages have been constructed to prevent 
flooding, creating wetland conditions in areas that were historically dry.  
 
Hydrologic change due to urbanization is indicated through the urbanization analysis summarized 
previously in Exhibit 5.21-11 and Exhibit 5.21-12. By spatially overlaying urbanized areas for 1965, 
1980, 1990, and 2002 with hydrologic feature data, encroachment of impervious surface into hydrologic 
areas can be determined. By detecting impervious surfaces within 100 feet of a hydrologic feature it can 
be concluded that 8 percent of hydrologic features were overlapped by urbanized land in 1965, 8 percent 
in 1980, 14 percent in 1990, and 21 percent in 2002. In 1965, impervious, urban areas near hydrologic 
features resided predominately in the west, in areas such as the South Platte River, Burlington Ditch, 
Sand Creek, Cherry Creek, and Clear Creek. Combining the outcome of the landcover analysis with 
events documented as past events (Exhibit 5.21-1and Exhibit 5.21-2), it is reasonable to conclude that 
new development along I-70 and I-270 in the 1960s encroached into riparian areas. Wetland protections 
during this timeframe were lacking such that development in these areas was possible. Although change 
in impervious surface from 1965 to 1980 was limited in quantity, increased urbanization near hydrologic 
features occurred primarily along Sand Creek, adjacent to I-270, east of Burlington Ditch. Changes 
between 1980 and 1990 marked an overall densification of impervious surface in existing urban areas. 
This change accounts for the majority of urbanization increase near hydrologic features during this 
timeframe with the exception of High Line Canal’s east branch near the Green Valley development 
underway in 1990. The following decade marked dramatic increases in urbanization near hydrologic 
features. By 2002, urbanization had further encroached along hydrologic features in the west including 
South Platte River, Sand Creek, Clear Creek, Fisher Ditch, and the Rocky Mountain Ditch. Urbanization 
near hydrologic features also began in the east during this time primarily due to DIA and the build-out of 
Green Valley Ranch. 
 
In the reasonably foreseeable future, wetland resources will be threatened most in the northeast portion 
of the study area where undeveloped land is under mounting development pressure. Urbanization in this 
area will require greater flood control measures and the possibility of physical wetland displacement. 
Wetland conditions in the urbanized areas west and south of Stapleton are not expected to change 
dramatically in the future as these areas are generally established and close to full build-out. Future 
actions that directly and indirectly affect wetland resources will be subject to mitigation as regulated by 
the Federal Water Pollution Control Act, Clean Water Act, and Executive Order 11990, Protection of 
Wetlands (Carter, 1977). As part of this baseline condition, the No-Action Alternative would not 
contribute to cumulative wetland effect as no direct or indirect effects were identified. 
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Project alternatives would cause cumulative effects to wetlands if wetland effects dramatically 
contribute to regional wetlands loss or if direct effects (displacement) or induced effects (development) 
are likely to contribute to affects caused by other foreseeable future projects. 
 
All build alternatives would directly affect local wetlands due to wetland displacement. Permanent 
effects to jurisdictional wetlands range from 0.27 acres to 1.06 acres due to the placement of bridge piers 
and permanent shadows. These affects would account for no more than 0.001 percent of total wetlands 
in the study area, which contains approximately 866 wetland acres (based on the National Wetlands 
Inventory). Despite potential effects due to project alternatives, overall wetland conditions may 
experience no total change due to mitigation opportunities such as best management practices. The 
regional sustainability of wetland resources is dependent on the ability of each individual future action 
to be sufficiently mitigated in order to avoid further incremental degradation. To this end, project 
mitigation measures will be implemented during and after construction of the preferred alternative to 
avoid or offset effects to wetlands. Effects are therefore not expected to contribute to cumulate wetland 
loss through direct wetland displacement. 
 
Wetlands are also susceptible to cumulative effects through private development either by way of direct 
displacement or degradation due to changes in stormwater runoff and non-point pollution. As the No-
Action Alternative and existing alignment alternatives (1 and 3) are not expected to induce development, 
they will not add to cumulative effects to wetlands due to increased development. However, realignment 
alternatives (4 and 6) have the potential to induce development in areas near proposed interchanges and 
therefore have the potential to contribute to the cumulative wetland effects of development. Impacts 
from development are mitigated through stormwater runoff quantity and quality regulations such that 
effects to wetlands are minimized. For example, new development occurring in the northeast portion of 
the study area would be subject to the Storm Drainage Design and Technical Criteria (CCD, 2006c) 
which establishes minimum detention and release standards as well as best management practices for 
controlling water quality. 
 
Relocations 
Extensive right-of-way (ROW) acquisitions and relocations have occurred in the study area over the past 
40 years due to land and infrastructure development and redevelopment. In the 1960s, large-scale 
relocations were required by transportation projects including I-70 and I-270 while major development 
relocations occurred in the Auraria neighborhood (1969) to accommodate Denver’s higher education 
campus. The new campus displaced 169 acres of the largely low-income Hispanic residential 
neighborhoods. Widespread ROW acquisitions occurred in the 1970s as part of the “Skyline” urban 
renewal effort where 30 downtown city blocks were designated for demolition in hope of sparking 
redevelopment. The Rocky Mountain Arsenal National Wildlife Refuge’s 1992 conversion into a 
national wildlife refuge prompted Denver to annex 2,000 acres of agricultural land for the future 
development into Gateway. Through intergovernmental agreement, 27,500 acres of largely agricultural 
and rural residential land was identified as the “Commerce City Annexation Area” to be developed 
around DIA. Residential acquisitions and relocations in the vicinity of I-70 were associated with the 
expansion of the National Western Complex Hall of Education (1973), Expo Hall (1991), and Events 
Center (1995). More recent ROW acquisitions include 15,000 acres for DIA. 
 
Cumulative relocation effects would exist in cases where foreseeable future projects cause relocations to 
occur in the same area and timeframe. In such a situation, projects may have to compete to relocate 
businesses or residences in suitable (nearby and equivalent) locations while not exceeding available 
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housing stock. Relocations due to project implementation are therefore considered with other 
foreseeable future projects for their combined, cumulative effect. 
In the west, project alternatives could potentially add to competition for relocation when coupled with 
East Corridor and North Metro transit projects as they occur in a similar timeframe and geography. 
However, competition for relocation would be less in the eastern part of the study area as overlapping 
relocations are limited to the East Corridor and I-70 East projects which run parallel from roughly 
Brighton Boulevard to Peña Boulevard. These projects are both aligned in existing transportation 
corridors and are never within 400 yards of each other. 
 
Project alternatives (including No-Action) could displace between 18 to 93 residences and 16 to 73 
businesses. Relocations expected from other foreseeable future projects are listed in Exhibit 5.21-15. 
The table also summarizes the extent to which these projects occupy the study area and, consequently, 
their potential ability to have additive effects to competition for relocation. These reasonably foreseeable 
future projects do require additional relocations; however, these relocations are often not in competition 
with I-70 due to geography. RTD’s East Corridor project, which generally runs parallel to I-70, has the 
greatest potential to contribute to future relocation effects. However, that project would only require five 
residential relocations along its 23.6-mile span. There are more business relocations required by the East 
Corridor project than residential. I-70 project alternatives with the greatest need for commercial 
relocations are those of the realignment alternatives (4 and 6). Commercial relocations required for the 
realignment portion of I-70 would be distanced from the East Corridor alignment, and therefore 
diminish potential competition for commercial relocations. 
 

Exhibit 5.21-15 
Foreseeable Future Project Relocation Estimates 

Foreseeable Future 
Project 

Project Length 
(miles) 

Miles in Study 
Area 

% in Study 
Area Relocation Estimates 

East Corridor 23.6 23.6 100% 5 Residential 
12 Businesses  

North Metro 18.0 6.7 37% Not available at this time 

US 36 Corridor 37.0 5.6 15% 182 to 183 Residential 
129 to 138 Commercial 

Gold Line 11.2 3.9 35% 0 to 6 Residential 
15 to 20 Commercial 

Central Corridor 30.0 2.5 100% 0 Residential 
1 Commercial 

I-225 10.5 1.0 10% 1 Residential 
>5 Commercial 

West Corridor 12.1 0.8 7% 201 Residential 
34 Commercial 

DUS N/A N/A 100% 0 Residential 
0 Commercial 

Source: RTD project teams; Preliminary impact statement documents. 
 
 
Current available housing stock exceeds potential relocation need by project alternatives alone. Housing 
stock is currently available within the same communities and zip codes as homes potentially required by 
I-70 reconstruction. Positive housing development forecasts suggest increasing opportunities for housing 
stock and relocation opportunities into the future. Although housing market conditions are difficult to 
forecast with absolute certainty, future housing stock conditions look favorable for future relocatees 
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based to existing housing available and housing forecasts. Furthermore, prospects for future housing 
availability is positive due to extensive planned development and redevelopment projects such as DUS, 
Stapleton, Gateway, Green Valley Ranch, High Point, and other planned developments listed on Exhibit 
5.21-3. 
 
Based on favorable housing stock conditions and future outlook, no cumulative relocation effects are 
expected from the project alternatives. Other reasonably foreseeable future projects will require 
additional relocations; however, these relocations are generally not in competition with  
I-70 due to distance characteristics. RTD’s East Corridor project (East Corridor EIS), which most 
closely parallels I-70, could potentially contribute to relocation effects; however, I-70 East and East 
Corridor relocations are not thought to become a significant cumulative effect because of the limited 
number of residential relocations and the locational differences in commercial relocations between the 
two projects. 
 
Mitigation for federally-funded projects require strict adherence to the Uniform Act, which requires 
relocation assistance and just compensation to be provided to any residential property owner, business, 
or farm that is displaced due to the acquisition of property by a public entity for public use. To minimize 
relocation competition among foreseeable future projects requiring ROW acquisition, cross-agency 
coordination should be conducted. Synchronized relocation efforts between CDOT and RTD can help 
alleviate competing needs for suitable substitute properties and streamline the relocation process. 
 
Community Cohesion 
Public outreach and research conducted for this EIS indicates that past projects have affected community 
cohesion in minority and low-income neighborhoods adjacent to east in the project area. When I-70 was 
originally constructed in 1961 many of the then-existing residential communities were bisected, 
including Elyria and Swansea, Globeville, and Northeast Park Hill. It was also during this time that 
areas along I-70 further urbanized with commercial and industrial uses that benefited from proximity to 
the highway. While Denver’s Central Business District, Lower Downtown (LoDo), and the 
neighborhoods immediately surrounding downtown have seen redevelopment in the past thirty years, 
other neighborhoods immediately adjacent to I-70 continue to lack the positive effects associated with 
urban renewal.  
 
Into the foreseeable future, existing transportation corridors are expected to be improved to keep pace 
with increasing travel demand. Many of these improvements will occur in communities that have been 
affected negatively by past transportation projects, including I-70. Historically affected communities 
likely to experience future transportation project expansion include: 

• Globeville, which would experience additional future activity though I-70 East, East Corridor, 
US 36 Corridor, and North Metro Corridor. 

• Elyria and Swansea, which would be intersected by the I-70 East, North Metro Corridor, and 
East Corridor in the future. 

• Five Points, which would be intersected by the North Metro Corridor, East Corridor, and Central 
Corridor/Downing Street Extension in the foreseeable future. 

 
Cumulative effects analysis for community cohesion considers communities throughout the entire study 
area. While the integrity of I-70 adjacent neighborhoods is the focus of environmental justice analysis, 
cumulative effects analysis considers the wellbeing of all communities found in the study area in 
addition to those adjacent to the project. Cumulative effects to community cohesion would be 
experienced if project alternatives and other foreseeable future projects substantially add to negative 



5.21 Cumulative Effects   I-70 East Draft Environmental Impact Statement 

Chapter 5: Affected Environment, Environmental Consequences, and Mitigation 
 

5.21-24    November 2008 

community effects that have mounted over time. Cumulative effects may also exist if project 
alternatives, coupled with other foreseeable future projects, fail to support community sustainability by 
limiting access to employment nodes and other vital services. 
 
The No-Action Alternative would further affect the historically affected Elyria and Swansea 
neighborhood through property acquisitions. These property acquisitions, coupled with other nearby 
foreseeable future projects requiring ROW such as RTD’s East Corridor project could have additive 
affects on community cohesion through the removal of homes and businesses. These acquisitions would 
add to, but would be less severe, than displacements of the past due to No-Action Alternative’s limited 
extent and the requirements of the Uniform Act. The No-Action Alternative would not contribute to 
other foreseeable future projects in sustaining regional mobility and thereby does not support the 
viability of regional communities. The No-Action Alternative would not improve community cohesion 
by removing past detriments such as the original I-70 viaduct. 
 
Project alternatives would affect areas with past community effects including Elyria and Swansea, and 
to a lesser degree, Northeast Park Hill. In Elyria and Swansea, effects on neighborhood character are due 
to property acquisition for ROW and the change of access to roads near and under the existing highway 
due to the new viaduct and highway widening. Realignment alternatives (4 and 6) would require less 
residential land than existing alignment alternatives (1 and 3). Realignment alternatives would also 
benefit community cohesion by removing a dominant physical and visual obstruction caused by the 
existing I-70 viaduct. This action would offset prior harm caused to these neighborhoods and constitutes 
a positive cumulative effect to the local area. However, in this scenario relocations are required along 
the new alignment, thus changing the predominantly business and industrial areas along the new 
alignment. Ultimately, cumulative effects to community cohesion are beneficial for realignment 
alternatives as these would remove a historic effect to local neighborhoods. 
 
Existing alignment alternatives would require fewer acres from commercial and industrial land uses than 
would realignment alternatives, yet would displace more commercial/industrial building square feet than 
would realignment alternatives. Existing alignment alternatives would further affect communities which 
experienced historic effects to community cohesion, but would not require as many commercial and 
industrial acquisitions.  
 
Future regional mobility provided by project alternatives and other foreseeable future transportation 
projects support the viability of new communities and the sustainability of existing neighborhoods 
unlike the No-Action Alternative. All of the project alternatives (excluding No-Action) would contribute 
to the collective positive effects of other foreseeable future transportation projects to maintain, or 
enhance regional connectivity.  
 
In addition to mitigation developed during the Final EIS (FEIS), CCD actively works with the public on 
community planning issues. These local planning efforts are intended to produce positive neighborhood 
cohesion outcomes. 
 
Historic Resources 
Urban development and redevelopment over the past 40 years has affected historic and cultural 
resources. An aggressive campaign for urban renewal began in 1969 when much of downtown Denver’s 
historic buildings and sandstone walkways were demolished to be replaced by modern buildings. By 
1974, much of the largely residential and historic Auraria had been demolished (162 acres) in order to 
construct Denver’s higher education campus. During this time, downtown Denver also faced intensive 
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change as historic buildings were demolished with the objective of attracting new development. Infill 
gradually occurred as large surface parking lots that replaced historic buildings once again were 
developed into buildings through the late 1980s. Present and future incremental threats to historic 
resources continue through private development, which is not subject to the same standards of oversight 
or avoidance controls as are local, state, and federal projects. Due to this fact, foreseeable future projects 
that have the greatest potential for cultural effects are land development projects or those infrastructure 
projects that may induce private development. 
 
Cumulative effects to historic resources will therefore exist if project alternatives and other foreseeable 
future projects contribute to private development in areas with historic resources. Cumulative effects 
will also exist if project alternatives directly displace historic resources, thus adding to the loss of 
historic resources incurred over time due to governmental actions. 
 
The likelihood of foreseeable future projects to induce new development resides mainly in transit 
projects. Transit projects in the study area (East Corridor, North Metro Corridor, Central Corridor, Gold 
Line, West Corridor, and the I-225 Corridor) are expected to foster TOD, which could create cumulative 
threats to historical resources. Existing alignment alternatives (Alternatives 1, 3, and No-Action) will not 
induce development and would therefore not contribute to resource loss through private development. 
Realignment alternatives (4 and 6) do have the potential to induce some development and could 
contribute to future historic resource threats. 
 
In terms of direct effects adding to incremental losses over time, the No-Action Alternative would 
adversely affect 6 to 7 historic resources; Alternatives 1 and 3 would adversely affect 6 to 31 historic 
resources; and Alternatives 4 and 6 would adversely affect between 11 and 13 historic resources. The 
displacements do build upon historic losses and would have a cumulative effect. 
 
As detailed in Section 5.6, Historic Preservation, direct and indirect effects to historic resources will be 
mitigated. The most effective mitigation measure is avoidance; however, avoidance is not always 
possible. Mitigation has not yet been developed for this project, but at a minimum, will include historic 
resource documentation for historic properties adversely affected by the preferred alternatives. 
Additional mitigation will be refined through consultation with participating groups. A Memorandum of 
Agreement will be executed between the participating groups to mitigate adverse effects to historic 
properties 
 
Air Quality 
Air quality in the Denver region has fluctuated over the past 40 years. From the 1960s to late 1980s, air 
quality steadily worsened due primarily to the increased vehicular traffic of a growing population. In the 
late 1980s, the Denver metropolitan area was frequently in violation of EPA air quality standards that 
necessitated the need for the formation of the Regional Air Quality Council in 1989. No violations of 
National Ambient Air Quality Standards for pollutants have been recorded in the Denver metropolitan 
area since 1995. In April 2004, EPA designated the Denver area (Adams, Arapahoe, Boulder, 
Broomfield, Denver, Douglas, Jefferson and parts of Larimer and Weld counties) as non-attainment for 
the 8-hour ozone standard, but deferred the effective date of the designation based on a commitment 
from the State of Colorado, the Regional Air Quality Council, and others to implement ozone control 
measures sooner than required by the Clean Air Act. This commitment was contained in the Denver 
Early Action Compact. In return for this early action and for meeting certain milestones, EPA agreed to 
defer the effective date of the non-attainment designation under the 8-hour ozone standard.  
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According to state-validated air quality data from 2005, 2006, and the first three quarters of 2007, the 
Denver area violated the 8-hour federal health based standard for ozone. Based on this data, EPA has 
allowed a non-attainment designation to take effect, thus the area has forfeited its participation in the 
Early Action Compact program. The Colorado Department of Public Health and Environment, the 
Regional Air Quality Council, and others are working on a revised state implementation plan to address 
the Denver area's 8-hour ozone non-attainment issues. The revised plan is expected to contain additional 
control measures that will ensure the area meets the 8-hour ozone standard in the shortest time possible.   
 
Federal and state regulations require that future transportation projects that receive federal funding be 
reviewed for potential effects on air quality. Foreseeable future projects must conform to various 
requirements of the Clean Air Act in order to be included in the DRCOG 2035 Metro Vision Regional 
Transportation Plan and Conformity of the Fiscally Constrained 2035 Regional Transportation Plan 
with the State Implementation Plan for Air Quality (DRCOG, 2007b) for subsequent approval and 
implementation. All foreseeable future projects, including I-70 East, must meet this requirement. For 
this reason, DRCOG models future air quality conditions including all foreseeable future projects 
identified in the DRCOG 2035 Metro Vision Regional Transportation Plan (fiscally constrained version 
– includes No-Action Alternative). Exhibit 5.21-16 illustrates that according to DRCOG’s analyses, 
regional pollutant levels decrease by 2030 with the exception of total particulate matter having an 
aerodynamic diameter less than or equal to 10 micrometers. 
 
 

Exhibit 5.21-16 
Regional Air Quality Forecast (Tons per Day) 

Year 
Pollutant 

2005 2015 2030 

Carbon Monoxide (CO) 1,602.0 1,190.0 1,207.0 
Nitrogen Oxides (NOx) 111.0 51.0 29.0 
Total PM10 33.2 39.4 49.2 
Volatile Organic Compounds (8-hr 03) 101.0 58.0 45.0 
NOx (8-hr 03) 121.0 55.0 33.0 
Volatile Organic Compounds (1-hr 03) 91.0 53.0 33.0 
NOx (1-hr 03) 119.0 54.0 32.0 
Source: DRCOG Metro Vision 2035 Plan (2007a) 
PM10 – particulate matter having an aerodynamic diameter less than or equal to 10 micrometers 

 
 
Cumulative effects to air quality would exist if project alternatives would contribute to air quality 
degradation and non-attainment of air quality standards when coupled with other foreseeable future 
transportation projects. No significant direct effects were determined for the project alternatives based 
on the air quality analysis and as such the project would not contribute to development that would 
increase regional pollutants. Since there are no direct effects, there will be no meaningful additive 
effects with other reasonably foreseeable transportation projects. No cumulative air quality effects are 
expected from the project alternatives and no mitigation is required. 
 
Global Climate Change Cumulative Effects Discussion 
The issue of global climate change is an important national and global concern that is being addressed in 
several ways by the Federal government. The transportation sector is the second largest source of total 
greenhouse gases (GHGs) in the U.S., and the greatest source of carbon dioxide (CO2) emissions – the 
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predominant GHG. In 2004, the transportation sector was responsible for 31 percent of all U.S. CO2 
emissions.  The principal anthropogenic (human-made) source of carbon emissions is the combustion of 
fossil fuels, which account for approximately 80 percent of anthropogenic emissions of carbon 
worldwide. Almost all (98 percent) of transportation-sector emissions result from the consumption of 
petroleum products such as gasoline, diesel fuel, and aviation fuel. 
 
Recognizing this concern, FHWA is working nationally with other modal administrations through the 
DOT Center for Climate Change and Environmental Forecasting to develop strategies to reduce 
transportation's contribution to greenhouse gases - particularly CO2 emissions - and to assess the risks to 
transportation systems and services from climate changes.   
 
At the state level, there are also several programs underway in Colorado to address transportation 
GHGs. The Governor’s Climate Action Plan, adopted in November 2007, includes measures to adopt 
vehicle CO2 emissions standards and to reduce vehicle travel through transit, flex time, telecommuting, 
ridesharing, and broadband communications. CDOT is working with a number of agencies to prepare a 
Memorandum of Agreement (MOA) titled “Memorandum of Agreement for Interagency Collaboration 
to Address Mobile Source Air Toxics and Greenhouse Gas Emissions Affecting the State of Colorado.” 
The purpose of this MOA is to establish a collaborative, working relationship among the State of 
Colorado's Department of Public Health and Environment (CDPHE), EPA, FHWA, the Federal Transit 
Administration (FTA), RTD, the Denver Regional Air Quality Council (RAQC), and CDOT to address 
unregulated mobile source air toxics (MSATs) and GHGs produced from Colorado’s state highways, 
interstates, and construction activities. CDOT’s commitments would include: 

1. Research truck routes/restrictions with the goal of limiting truck traffic in proximity to facilities, 
including schools, with sensitive receptor populations. 

2. Continue researching asphalt and concrete durability opportunities with goals to reduce the 
frequency of resurfacing and/or reconstruction projects and reduce overall emissions from 
construction.   

3. Develop air quality educational materials, specific to transportation issues, for citizens, elected 
officials, and schools.  

4. Offer outreach to communities to integrate land use and transportation decisions to reduce 
growth in vehicle miles traveled (VMT), such as smart growth techniques, buffer zones, transit-
oriented development, walkable communities, access management plans, etc. 

5. Expand Transportation Demand Management efforts statewide to better utilize the existing 
transportation mobility network.  

6. Continue to diversify the CDOT fleet, retrofit diesel vehicles where appropriate, specify the 
types of vehicles and equipment contractors could use through bidding incentives, purchasing 
low-emission vehicles, such as hybrids, and purchasing cleaner burning fuels where feasible. 

7. Explore congestion and/or right-lane only restrictions for motor carriers.  
8. Fund truck parking electrification (note: mostly via exploring external grant opportunities) 
9. Research additional ways to improve freight movement and efficiency statewide. 
10. Commit to incorporating ultra-low sulfur diesel for non-road equipment statewide before June 

2010 – likely using incentives during bidding. 
11. Develop a low-VOC emitting tree landscaping specification. 

 
Because climate change is a global issue, and the emissions changes due to project alternatives are very 
small compared to global totals, the GHG emissions associated with the alternatives were not calculated.  
Because GHGs are directly related to energy use, the changes in GHG emissions would be similar to the 
changes in energy consumption presented in Section 5.11. The relationship of current and projected 
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Colorado highway emissions to total global CO2 emissions is presented in Exhibit 5.21-17. Colorado 
highway emissions are expected to increase by 4.7 percent between now and 2035. The benefits of the 
fuel economy and renewable fuels programs in the 2007 Energy Bill are offset by growth in VMT; the 
draft 2035 statewide transportation plan predicts that Colorado VMT will double between 2000 and 
2035. This table also illustrates the size of the project corridor relative to total Colorado travel activity.  
 

Exhibit 5.21-17 
Current and Projected Highway Emissions 

Global CO2 
emissions, 2005, 

million metric 
tons (MMT)1 

Colorado 
highway CO2 

emissions, 2005, 
MMT2 

Projected 
Colorado 2035 
highway CO2 

emissions, MMT2 

Colorado highway 
emissions, % of 

global total (2005) 2 

Project corridor 
VMT, % of 

statewide VMT 
(2005) 

27,700 29.9 31.3 0.108% 4.43% 
1)  EIA, International Energy Outlook 2007 
2) Calculated by FHWA Resource Center  

 
 
Noise 
The geographic extent of noise effects has grown with the expansion of Denver’s urban area. Noise 
levels have also been influenced by increasing urban density and intensity of use over time. Noise 
effects associated with urban areas have encroached into rural lands as new development and 
transportation systems have been constructed over the past 40 years. These changes occur when unbuilt 
areas are replaced or become encroached upon by more intensive (and noisy) land uses such as roads or 
urban development. Major transportation projects that have previously increased noise levels include the 
construction of I-70 and I-270 during the 1960s, E-470 in 1991, and Peña Boulevard and DIA in 1995. 
While noise levels have generally increased and have expanded spatially, some improvements have been 
made such as the closure of Stapleton Airport in 1992. 
 
Foreseeable future actions will also contribute urban noise as new development in the east will convert 
large areas of rural land into more noise-intensive urban development. Continuing downtown 
redevelopment is also expected to contribute to noise levels in the western part of the study area. 
Additional housing, office, and commercial capacity coupled with forecasted population and 
employment growth will intensify noise generation in these areas. Future transit projects will also 
contribute to noise levels especially where transit corridors converge downtown. Transit alignments 
located in existing transportation corridors will have the potential for cumulative effects through 
combined highway and transit noise. However, mitigation can limit these noise levels to be within 
acceptable thresholds. 
 
Cumulative effects to noise levels would exist if project alternatives added to past increases in noise 
levels or contributed to the collective noise effects of foreseeable future projects. Unmitigated, project 
alternatives would cause cumulative effects through both scenarios.   
Cumulative noise effects are controlled by the successful abatement of each major transportation action 
in the study area. To this end, noise effects for project alternatives will be mitigated to comply with 
CDOT’s Noise Abatement Criteria (CDOT, 2002a). Detailed information regarding mitigation measures 
can be found in Section 5.12, Noise; these mitigation measures include traffic system management 
techniques, alignment modifications, property acquisition, land use controls, and noise barriers. Other 
present and reasonably foreseeable future transportation projects are also expected to mitigate such that 
noise effects are minimal. Change in noise levels due to the development of open areas does not require 
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mitigation as this is within the context of urbanization. Denver zoning and regional plans are used to 
separate incompatible land uses in order to avoid noise nuisance. Ultimately, the potential for 
cumulative noise effects exists; however, it is likely to be minimized through mitigation. 
 
5.21.5 Conclusion 
The study area has developed rapidly over the past 45 years as a result of transportation infrastructure 
and land development spurred by a positive economic environment. Over the next 25 years, it is likely 
that land development and redevelopment activities throughout the study area will continue, as major 
ongoing and announced development projects move toward build-out. Supporting this continuing 
development are significant transportation investments, primarily in the form of transit projects such as 
RTD’s East Corridor project.  
 
This cumulative effects assessment has examined the potential for project alternatives to contribute to 
cumulative effects on a series of key environmental resources. The test of this assessment is whether or 
not there is a connection between the effects of the project alternatives and other past and future actions 
to create a collective harm to a resource area. The general conclusion of this assessment is that project 
alternatives would not result in significant cumulative effects to the key resources that have been 
evaluated, provided that ongoing coordination between project sponsors and reviewing agencies 
continues and mitigation of the direct effects of project alternatives is completed. 
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5.22 SUMMARY OF ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES 
Environmental impacts caused by the alternatives evaluated in the Environmental Impact Statement (EIS) and mitigation measures for each resource are summarized in Exhibit 5.22-1. Resources that are not impacted by any of the 
alternatives or that do not require standard mitigation measures are not discussed. 
 

Exhibit 5.22-1
Summary of Impacts and Mitigation Measures

Impacts and Benefits1 
Resource 

No-Action Alternative 1 Alternative 3 Alternative 4 Alternative 6 
Mitigation Approach 

Transportation 

Traffic - freeway 
operations 

Poor operations for extended periods 
throughout the corridor.  

Satisfactory operation of general 
purpose lanes. 

Satisfactory operation of tolled 
express lanes, poor operation of 
general purpose lanes where 
tolled express lanes are present. 

Satisfactory operation of general 
purpose lanes. 

Satisfactory operation of tolled 
express lanes, poor operation 
of general purpose lanes 
where tolled express lanes are 
present. 

Design refinements during project 
development to minimize operating 
deficiencies. 

Traffic - local 
access and 
operation 

No-Action North – No changes. 
No-Action South – minor change at York 
Street. 

Removal of York Street interchange; between York Street and Steele 
Street, only York Street, Josephine Street, and Steele Street retain 
continuity under I-70.  

Some increase in traffic on local streets between existing I-70 and 
realignment; large increase in traffic on converted 46th Avenue. 

Street, signal, and intersection 
improvements at ramps and on 
relocated frontage roads. 

Transit No anticipated effect on current or planned operations; tolled express lanes available for transit operation in Alternatives 3 or 6, improving reliability of some routes. None. 

Freight facilities 
(rail) No anticipated effects. Union Pacific Railroad (UPRR) spur track relocation at Havana; all 

current grade-separated crossings retained. 
UPRR spur track relocation at Havana; all current grade-separated 
crossings retained. Coordination with affected railroads. 

Freight movement 
(trucks) No changes. Removal of York Street interchange would marginally increase truck 

traffic on local streets. 
Increase in truck traffic on 46th Avenue due to conversion of 
portion of I-70 to 46th Avenue. 

Maintenance of adequate intersection 
geometry for trucks during 
construction. 

Bicycle/pedestrian Opportunity for Stapleton bicycle/pedestrian bridge preserved; no other anticipated effects. Provisions for pedestrian and bicycle 
path continuity during construction. 

Safety  No change over existing conditions. 
Improved safety due to added 
capacity, and improved roadway 
and ramp geometry. 

Improved safety due to managed 
lanes, added capacity, and 
improved roadway and ramp 
geometry.  
Improved incident response with 
managed lanes. 

Improved safety due to added 
capacity, improved interchange 
spacing, and improved roadway 
and ramp geometry. 

Improved safety due to 
managed lanes, added 
capacity, improved interchange 
spacing, and improved 
roadway and ramp geometry.  
Best incident response with 
managed lanes. 

None. 

                                                 
1 Where a range of impacts is cited, this represents the difference between design options for that alternative.  
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Exhibit 5.22-1
Summary of Impacts and Mitigation Measures

Impacts and Benefits1 
Resource 

No-Action Alternative 1 Alternative 3 Alternative 4 Alternative 6 
Mitigation Approach 

Social and Economic Conditions (See Section 5.2) 

Housing, 
population, and 
households 

22 to 24 housing units displaced (1.3 to 
1.4 percent of Elyria and Swansea 
housing units). 

64 to 93 housing units displaced (3 to 4 percent of Elyria and 
Swansea housing units). 

18 to 53 housing units displaced 
(1 to 2.7 percent of Elyria and 
Swansea housing units). 

26 to 61 housing units 
displaced (1 to 2.6 percent of 
Elyria and Swansea housing 
units). 

Acquisition and relocation services 
will follow CDOT and federal policies 
and procedures. 

Public services and 
community 
organizations 

3 community markets displaced. 
Relocation required for Denver Rescue 
Mission. 
Encroachment of I-70 on Swansea 
Elementary School or Dunham Park. 
Temporary disruptions during 
construction. 

2 or 3 neighborhood markets displaced. 
Relocation required for Denver Rescue Mission. 
Encroachment of I-70 on Swansea Elementary School or Dunham 
Park. 
Temporary disruptions during construction. 

3 neighborhood markets displaced 
Relocation required for the Stockyards post office and Denver 
automobile impound facilities. 
New elevated highway passes near Elyria Johnson Center Park or 
Elyria Park. 
Temporary disruptions during construction. 

Acquisition and relocation of public 
services will follow CDOT and federal 
policies and procedures. 

Neighborhood 
character and 
cohesion 

Increased barrier effect in residential and 
other portions of Elyria and Swansea due 
to wider I-70. 
Temporary disruptions during 
construction. 
Increased traffic on neighborhood roads. 
Loss of 3 community markets and 
elementary school right of way (ROW). 

Increased barrier effect in residential and other portions of Elyria and 
Swansea due to wider I-70. 
Temporary disruptions during construction. 
Decreased cut-though traffic on neighborhood streets. 
Improved mobility for local neighborhoods. 
Loss of 4 I-70 underpasses. 
Loss of some public services. 
Loss of 2 or 3 community markets and elementary school ROW. 

Traffic from Brighton Boulevard may divert to 48th Avenue and 
Race Street on south and east sides of Elyria Park in Elyria and 
Swansea. 
Temporary disruptions during construction. 
Decreased cut-though traffic on neighborhood streets. 
Removal of major neighborhood barrier (Existing I-70 viaduct). 
New neighborhood barriers near National Western Complex. 
Loss of some public services. 
Improved mobility for local neighborhoods. 
Loss of current highway access points in Elyria and Swansea. 
Loss of 3 community markets. 

Urban design workshop to guide 
artwork on nonstructural design 
elements of the highway (facades, 
noise barriers). 
Relocations within current 
neighborhoods (if desired). 
Signage and notifications to reduce 
adverse effects on access to homes, 
businesses, and services during the 
construction period. 
Notifying public transit users of 
temporary or permanent closure. 

Economic effects 

20 to 16 business displacements. 
1,182 jobs created during construction. 
Disrupts regional economy during 
construction.  
Loss of tax revenue from acquired 
properties. 
Low (long term) mobility of goods and 
services. 

42 to 45 business displacements.
2,546 jobs created during 
construction. 
Disrupts regional economy during 
construction.  
Full or partial acquisition of 6 
prominent businesses. 
Loss of tax revenue from 
acquired properties. 
Improved access to businesses. 

63 to 56 business displacements.
2,900 jobs created during 
construction. 
Disrupts regional economy during 
construction. 
More commercial and business 
acquisitions than Alternative 1. 
Loss of tax revenue from 
acquired properties. 
Improved access to businesses. 

52 to 58 business displacements.
4,000 to 4,300 jobs created 
during construction. 
Disrupts local and regional 
economy during construction, but 
for a shorter duration than 
Alternatives 1 and 3. 
Permanent change in access to 
existing businesses. 
Loss of National Western 
Complex (West option only). 
Loss of tax revenue from 
acquired properties. 

62 to 73 business 
displacements. 
4,500 to 4,800 jobs created 
during construction. 
Disrupts local and regional 
economy during construction, 
but for a shorter duration than 
Alternatives 1 and 3. 
Permanent change in access 
to existing businesses. 
Loss of National Western 
Complex (West option only). 
Loss of tax revenue from 
acquired properties. 

Acquisition and relocation services 
will follow CDOT and federal policies 
and procedures. 

Environmental Justice (See Section 5.3) 

Disproportionate 
impacts Yes. Yes. Yes. Yes. Yes. Mitigation measures by resource 
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Exhibit 5.22-1
Summary of Impacts and Mitigation Measures

Impacts and Benefits1 
Resource 

No-Action Alternative 1 Alternative 3 Alternative 4 Alternative 6 
Mitigation Approach 

Land Use and Zoning (See Section 5.4) 

Consistency with 
local and regional 
plans 

Not consistent with local and regional 
plans due to low regional mobility. 

Generally consistent; conflicts 
with local plans in that community 
cohesion is affected by ROW 
acquisitions. 

Generally consistent; conflicts 
with local plans in that community 
cohesion is affected by ROW 
acquisitions. 

Generally consistent; conflicts 
with local plans in that community 
cohesion is affected by ROW 
acquisitions, but would improve 
conditions where the viaduct is 
removed. 

Generally consistent; conflicts 
with local plans in that 
community cohesion is 
affected by ROW acquisitions, 
but would improve conditions 
where the viaduct is removed. 

Land Use Change 
Land use change due to ROW 
acquisition (23.5 to 38.6 acres from 81 to 
83 parcels). 

Land use change due to ROW 
acquisition (198.3 to 204.4 acres 
from 248 to 279 parcels). 

Land use change due to ROW 
acquisition (232 to 236.9 acres 
from 256 to 286 parcels). 

Land use change due to ROW 
acquisition (335.6 to 415.4 acres 
from 369 to 382 parcels). 

Land use change due to ROW 
acquisition (362.1 to 435.4 
acres from 402 to 415 parcels).

Induced 
development None expected. 

Potential changes along 46th 
Avenue and proposed 
realignment access points. 

Potential changes along 46th 
Avenue and proposed 
realignment access points. 

None required. 

Land Acquisition, Displacements, and Relocation of Existing Uses (See Section 5.5) 

Land acquisition 
and property 
acquisitions 

Requires 23.5 to 38.6 acres of right of 
ROW.  
Full acquisition of 24 to 26 residential 
properties. 
Full acquisition of 17 to 30 commercial 
properties. 
Prominent acquisitions include the Nestlé 
Purina Petcare Company plant (South). 

Requires 198.3 to 204.4 acres of 
ROW. 
Full acquisition of 68 to 89 
residential properties. 
Full acquisition of 46 to 48 
commercial properties. 
Full acquisition of 0 to 2 
governmental properties. 
Prominent acquisitions include 
Nestlé Purina Petcare Company 
plant (South) or Swansea 
Elementary School (North). 

Requires 232.0 to 236.9 acres of 
ROW. 
Full acquisition of 68 to 89 
residential properties. 
Full acquisition of 52 to 53 
commercial properties. 
Full acquisition of 0 to 2 
governmental properties. 
Prominent acquisitions include 
Nestlé Purina Petcare Company 
plant (South) or Swansea 
Elementary School (North). 

Requires 335.6 to 415.4 acres of 
ROW. 
Full acquisition of 10 to 41 
residential properties. 
Full acquisition of 101 to 142 
commercial properties. 
Full acquisition of 9 governmental 
properties. 
Prominent acquisitions include 
National Western Complex (West 
option only). 

Requires 435.4 to 362.1acres 
of ROW. 
Full acquisition of 24 to 54 
residential properties. 
Full acquisition of 104 to 146 
commercial properties. 
Full acquisition of 9 
governmental properties. 
Prominent acquisitions include 
National Western Complex 
(West option only). 

Acquisition and relocation services 
will follow CDOT and federal policies 
and procedures. 

Historic Preservation and Paleontological Resources (See Section 5.6 and 5.7) 

Historical resources 7 or 8 resources adversely affected. 6 or 34 resources adversely 
affected. 

6 or 34 resources adversely 
affected. 

11 or 14 resources adversely 
affected. 

11 or 14 resources adversely 
affected. 

Mitigation measures to be developed 
in consultation with State Historic 
Preservation Office (SHPO) and 
formalized in a Memorandum of 
Agreement. 

Paleontological 
resources No known effects. 

In any areas where construction 
activities will impact geologic units of 
high paleontological sensitivity, the 
CDOT staff paleontologist or a 
qualified designee will conduct 
continuous or spot-check 
construction monitoring of those 
activities. 
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Visual and Aesthetic Qualities (See Section 5.8) 

Visual  
No substantial change in visual character 
from viaduct reconstruction on existing 
alignment.  

Increased mass of the highway and noise barriers would increase 
the highway’s visual presence in existing neighborhoods along I-70. 

Realigned portion of I-70 would introduce new transportation 
elements to a predominantly commercial/industrial area. 
Positive visual effect along 46th Avenue between Brighton 
Boulevard and Colorado Boulevard due to the removal of the 
viaduct. 

Mitigation measures to soften the 
effects of highway improvements will 
be developed through a collaborative 
process with community input during 
final design. 

Parklands and Recreation Areas (not considered Section 4(f) or 6(f) properties, See Section 5.9) 

Parklands and 
recreation areas No anticipated effects. 

Sand Creek Greenway trail would 
require temporary trail detours 
and permanent trail realignment 
within CDOT ROW. 
16.09 acres of the Trunk Open 
Space is permanently affected 
and the relocation of 1,500 feet of 
bike path. 

Sand Creek Greenway trail would 
require temporary trail detours 
and permanent trail realignment 
within CDOT ROW. 
16.94 acres of Trunk Open 
Space permanently affected and 
the relocation of 1,400 feet of 
bike path. 

South Platte River trail would 
require a temporary trail detour.  
Sand Creek Greenway trail would 
require temporary trail detours 
and permanent trail realignment 
within CDOT ROW. 
0.16 acres of Northfield Pond 
Park would be permanently 
affected. 
17.42 acres of Trunk Open 
Space permanently affected and 
1,400 feet of bike path relocation. 

South Platte River trail would 
require a temporary trail 
detour.  
Sand Creek Greenway trail 
would require temporary trail 
detours and permanent trail 
realignment within CDOT 
ROW. 
0.37 acres of Northfield Pond 
Park would be permanently 
affected. 
17.64 acres of Trunk Open 
Space permanently affected 
and 2,000 feet of bike path 
relocation. 

Construction best management 
practices (BMPs). 
Trails will be detoured during 
construction. 
Parks and trails will be returned to 
their existing or comparable state 
following construction. 
Acquisition and relocation services 
will follow CDOT and federal policies 
and procedures. 

Air Quality (See Section 5.10) 

No violations of National Ambient Air Quality Standards (NAAQS) are anticipated. 

Air quality  

2030 emissions (annual VMT of 
10,103,500): 
VOC = 779 tons/year 
CO = 32,117 tons/year 
NOx = 1,230 tons/year 
SO2 = 35.20 tons/year 
PM10 = 2,230 tons/year 

2030 emissions (annual VMT of 
10,657,300): 
VOC = 822 tons/year 
CO = 33,878 tons/year 
NOx = 1,298 tons/year 
SO2 = 37.13 tons/year 
PM10 = 2,353 tons/year 

2030 emissions (annual VMT of 
10,742,700): 
VOC = 828.50 tons/year 
CO = 34,149 tons/year 
NOx = 1,308 tons/year 
SO2 = 37.43 tons/year 
PM10 = 2,372 tons/year 

2030 emissions (annual VMT of 
10,536,600): 
VOC = 813 tons/year 
CO = 33,552 tons/year 
NOx = 1,283 tons/year 
SO2 = 36.71 tons/year 
PM10 = 2,326 tons/year 

2030 emissions (annual VMT 
of 10,554,700): 
VOC = 814 tons/year 
CO = 33,552 tons/year 
NOX = 1,285 tons/year 
SO2 = 36.77 tons/year 
PM10 = 2,330 tons/year 

BMPs for the control of fugitive dust 
and other air quality issues related to 
construction activities per Colorado 
Air Quality Control Commission 
Regulation No. 1. 
Implementing strategies that reduce 
emissions during operation. 

Energy (See Section 5.11) 

Energy  

3,800 to 5,700 Billion British Thermal Unit 
(BTU) consumed though construction. 
In 2030, 67,332 billion BTU expended 
daily through fuel consumption.  

11,900 to 13,700 Billion BTU 
consumed though construction. 
In 2030, 71,022 billion BTU 
expended daily through fuel 
consumption. 

13,400 to 15,100 Billion BTU 
consumed though construction. 
In 2030, 71,592 billion BTU 
expended daily through fuel 
consumption. 

14,500 to 16,500 Billion BTU 
consumed though construction. 
In 2030, 70,218 billion BTU 
expended daily through fuel 
consumption. 

16,900 to 18,900 Billion BTU 
consumed though 
construction. 
In 2030, 70,339 billion BTU 
expended daily through fuel 
consumption. 

CDOT implement environmental 
sustainability policies as 
infrastructure is designed and 
constructed. Where appropriate, 
energy conservation measures 
including energy efficient electrical 
system specifications, lighting, 
mechanical equipment, and building 
insulation will be implemented. 
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Noise (See Section 5.12) 

Noise 
Elevated roadway noise levels would 
occur in Elyria and Swansea between 
Brighton and Colorado Boulevards. 

Elevated roadway noise levels would extend further into residential 
areas in Globeville, Elyria and Swansea, and Montbello.. 

Increased roadway noise levels would occur along I-270 and in 
areas not currently experiencing highway noise in Elyria and 
Swansea, Northeast Park Hill, Globeville, and Montbello. 
Elevated roadway noise levels would extend further into residential 
areas in Globeville, Elyria and Swansea, and Montbello.. 

Noise mitigation measures will be 
recommended for sensitive areas 
when feasible and reasonable and/or 
when noise exceeds CDOT’s noise 
abatement criteria. 
Noise barriers are determined to be 
the most appropriate mitigation 
strategy for this project 

Biological Resources (See Section 5.13) 

Loss of 219.7 acres of resident 
mule deer area. 
Loss of 118.58 acres of white-
tailed deer overall range. 

Loss of 225.9 acres of resident 
mule deer area. 
Loss of 125.65 acres of white-
tailed deer overall range. 

Loss of 219.7 acres of resident 
mule deer area. 
Loss of 204.82 acres of white-
tailed deer overall range. 
Loss of 25.20 to 37.60 acres of 
Mule Deer limited use area. 

Loss of 237.7 acres of resident 
mule deer area. 
Loss of 231.21 acres of white-
tailed deer overall range. 
Loss of 25.20 to 37.60 acres of 
Mule Deer limited use area. 

Wildlife No anticipated effects. 

Other small mammals may be temporarily displaced during construction, but would likely relocate to open space east of the project area. 

New structures at the South Platte 
River and Sand Creek would allow 
wildlife to continue to cross at these 
locations without restrictions. 

Riparian vegetation No anticipated effects. 

Permanent effects to 0.68 to 1.22 
acres of riparian vegetation. 
Temporary effects to 0.49 to 1.81 
acres of riparian vegetation. 

Permanent effects to 0.73 to 1.54 
acres of riparian vegetation.  
Temporary effects to 0.54 to 1.72 
acres of riparian vegetation. 

Permanent effects to 0.46 acres 
of riparian vegetation. 
Temporary effects to 1.07 acres 
of riparian vegetation. 

Permanent effects to 0.35 
acres of riparian vegetation. 
Temporary effects to 1.03 
acres of riparian vegetation. 
Other effects to 0.15 acres of 
riparian vegetation. 

All permanent effects to riparian 
vegetation would be mitigated 
through Senate Bill 40 guidelines. 

Potential for effects to bald eagles due to construction noise, human activity, and decrease in winter prey base (prairie dogs). Special status 
species – Bald 
eagles 

No anticipated effects. 
Loss of 42.76 acres of bald eagle 
winter range. 

Loss of 44.89 acres of bald eagle 
winter range. Loss of 50.67 acres of bald eagle winter range. 

Mitigation will be conducted in 
accordance with the Migratory Bird 
Treaty Act 

Special status 
species – Black 
tailed prairie dog 

No anticipated effects. Loss of 21.30 acres of existing habitat. Loss of 21.59 acres of existing habitat. 

Prior to construction, CDOT will 
coordinate with Colorado Division of 
Wildlife to relocate large colonies of 
black-tailed prairie dogs. 

Noxious weeds Newly disturbed surfaces during construction would be susceptible to invasive/noxious weed infestations. 

Use approved reseeding mixtures to 
limit invasive weed infestation on 
disturbed sites. Site monitoring to 
identify any noxious weed invasion. 
Existing areas infested with noxious 
weeds would be pre-treated with 
herbicides prior to construction to 
prevent the future spread and 
damage to newly paved surfaces. 
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Floodplains and Drainage/Hydrology (See Section 5.14) 

Floodplains and 
drainage/hydrology 

All build alternatives, including the No-Action Alternative, provide the opportunity to improve the highway drainage system to meet current standards for drainage capacity. The 
existing floodplains would remain as they are. Improved drainage systems. 

Wetlands and Waters of the U.S. (See Section 5.15) 

Wetlands and 
waters of the U.S. No effects anticipated. 

0.31 acres of permanent effects 
on jurisdictional wetlands. 
1.59 acres of permanent effects 
on non-jurisdictional wetlands. 
Total of 1.90 acres of permanent 
wetland impacts. 

0.27 acres of permanent effects 
on jurisdictional wetlands. 
1.59 acres of permanent effects 
on non-jurisdictional wetlands. 
Total of 1.86 acres of permanent 
wetland impacts. 

1.06 acres of permanent effects 
on jurisdictional wetlands. 
0.98 acres of permanent effects 
on non-jurisdictional wetlands. 
Total of 2.04 acres of permanent 
wetland impacts. 

0.58 acres of permanent 
effects on jurisdictional 
wetlands. 
1.61 acres of permanent 
effects on non-jurisdictional 
wetlands. 
Total of 2.19 acres of 
permanent wetland impacts. 

Coordination with United States Army 
Corps of Engineers (USACE) for 
Section 404 permit. 
All permanently impacted wetlands, 
jurisdictional or non-jurisdictional, 
would be replaced 1:1. 
Wetlands temporarily affected during 
construction would be restored. 

Water Quality (See Section 5.16) 

Water quality 
If unmitigated, pollutant runoff would 
increase 5 percent to South Platte River 
over existing conditions. 

If unmitigated, pollutant runoff 
would increase 62 percent to 
Sand Creek over existing 
conditions. 
If unmitigated, pollutant runoff 
would increase 17 percent to 
South Platte River over existing 
conditions. 

If unmitigated, pollutant runoff 
would increase 74 percent to 
Sand Creek over existing 
conditions. 
If unmitigated, pollutant runoff 
would increase 19 percent to 
South Platte River over existing 
conditions. 

If unmitigated, pollutant runoff 
would increase 54 percent to 
Sand Creek over existing 
conditions. 
If unmitigated, pollutant runoff 
would increase 11 percent to 
South Platte River over existing 
conditions. 

If unmitigated, pollutant runoff 
would increase 38 percent to 
Sand Creek over existing 
conditions. 
If unmitigated, pollutant runoff 
would increase 15 percent to 
South Platte River over 
existing conditions. 

Municipal Separate Storm Sewer 
System (MS4) improvements part of 
alternatives. 
CDPS permits for stormwater 
discharge during construction. 
Possible dewatering permits. 
Permanent tiered BMPs. 
Adherence to CDOT Erosion Control 
and Stormwater Guide (2002b) and 
Urban Storm Drainage Criteria 
Manual (Urban Drainage and Flood 
Control District, 2001). 
Additional detention basin mitigation. 
Winter maintenance. 
Construction BMPs. 

Geology and Soils (See Section 5.17) 

Geology and soils No effects anticipated. 

BMPs for erosion and sediment 
control, dust control, and storm water 
control, to be implemented during 
construction. Site-specific 
engineering design studies are 
performed during final design. 
Adherence to Senate Bill 40. 
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Hazardous Materials (Section 5.18) 

Hazardous  
materials 1 to 7 sites potentially affected. 17 to 18 sites potentially 

affected. 18 sites potentially affected. 29 to 31 sites potentially effected. 29 to 31 sites potentially 
effected. 

Health and safety plans. 
Environmental site assessments. 
Management measures. 
Dust suppression measures. 
Avoidance and investigation. 
Worker health and safety measures 
Site surveys. 
Treatment of de-watered 
groundwater. 
Contaminated soils removed, 
disposed of according to government 
regulations. 

Utilities (Section 5.19) 

Utilities All build alternatives may require temporary service interruptions to safely accommodate construction activities or during utility relocation. 

Early coordination with utility owners 
to modify design to avoid/minimize 
conflicts. 
Schedule disruptions in service to 
coincide with periods of lower 
demand. 
Minimize disruptions in service by 
connecting to active utilities. 
Provide protective cover over 
underground utilities under a new 
roadway. 

Construction (See Section 5.20) 

Transportation Temporary congestion and road closures. 

Transportation management actions 
would be taken to help alleviate 
congestion during the construction 
period. 

Right of way Property lease and acquisition. 

After completion of use and prior to 
termination of the lease, the land will 
be restored to its original condition 
through grading and reseeding as 
necessary. 

Visual and 
aesthetics Temporary view obstructions and construction staging. 

Throughout final design and 
construction phases, stakeholders 
will be consulted to minimize 
undesirable temporary obstructions of 
views, when feasible. 
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Air quality Fugitive dust. 

All contractors will be required to 
comply with all applicable air quality 
regulations. Dust suppression 
measures will be implemented. 

Noise and vibration Vibrations could occur from general construction equipment usage in proximity to sensitive receptors, particularly pile driving for substructure elements from compaction equipment. 
Construction noise will present short-term effects to those receptors located along the corridor and along designated construction access routes. 

Noise mitigation and monitoring plans 
for project construction will be 
completed to minimize the effects of 
noise and vibration. The effective 
control of highway construction noise 
and vibration can be achieved by 
considering alternative design 
options, mitigation at the source, 
mitigation along the path, and 
mitigation at the receiver. 

Cultural resources Excavation. 

In the event that previously 
unrecorded cultural resources are 
found during construction, activities in 
the immediate area would be halted 
and the project 
archaeologist/paleontologist would be 
contacted to assess the find. 

Biological resources Indirect impacts to bald eagles, potential for the proliferation of noxious weeds. 

Mitigation for bald eagles and all 
migratory birds will be conducted in 
accordance with the Migratory Bird 
Treaty Act. 
Monitoring of disturbed sites will be 
required during the construction 
periods to identify and treat any 
noxious weed invasion.  

Geology and soils Since construction activities of any of the alternatives would take place in an already urbanized area, mostly along an existing highway, implementation of any of the alternatives may 
cause either minor or no effects to geologic and soil resources. 

Water quality Sedimentation. 

BMPs for erosion and sediment 
control, dust control, stormwater 
control, and expansive soils will be 
implemented during construction.  

Hazardous 
materials Construction activities at hazardous materials sites have the potential to spread soil or groundwater contamination. 

Construction activities will require 
preparation of site-specific health and 
safety plans and materials 
management plans. For known areas 
of contamination, health and safety 
plans and materials management 
plans will be prepared to minimize 
exposure and protect construction 
workers. 
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