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1. Introduction 
The I-70 East Environmental Impact Statement (EIS) is a joint effort between the Federal Highway 
Administration (FHWA) and the Colorado Department of Transportation (CDOT). The intent of the EIS is to 
identify highway improvements along I-70 in the Denver metropolitan area between I-25 and Tower Road 
and to assess their potential effects on the human and natural environment. Analysis of the effects of the 
proposed I-70 project was undertaken to comply with Section 106 of the National Historic Preservation Act of 
1966, as amended; the National Environmental Policy Act (NEPA) of 1969, as amended; and the U.S. 
Department of Transportation Act of 1966, as amended. This report describes the historic resources in the 
project area that are listed on or eligible for the National Register of Historic Places (NRHP) and effects that 
the alternatives under consideration would have on these resources. As additional engineering is completed, 
more information will be known about impacts to these properties. If the impacts are different from those 
discussed in this report, the consulting parties will be advised of the changes and comments will be 
requested for Section 106 consultation. 

1.1. Description of Alternatives 
The No-Action Alternative and Build Alternatives (Revised Viaduct Alternative and Partial Cover Lowered 
Alternative) are fully evaluated in the Supplemental Draft EIS. Table 1 summarizes the alternatives and 
options under consideration. 

Table 1. Alternatives and Options 

Alternative Expansion Options Connectivity Options Operational Options 

No-Action 
 North 

 South 
N/A N/A 

B
ui

ld
 

A
lte

rn
at

iv
es

 Revised Viaduct 
 North 

 South 
N/A 

 General-Purpose Lanes 

 Managed Lanes 

Partial Cover 
Lowered 

N/A 
 Basic 

 Modified 

 General-Purpose Lanes 

 Managed Lanes 

No-Action Alternative 
The No-Action Alternative replaces the existing viaduct between Brighton Boulevard and Colorado Boulevard 
without adding any capacity; the remainder of the corridor will reflect current conditions and include existing, 
planned, and programmed roadway and transit improvements (such as FasTracks) in the study area. The 
No-Action Alternative is shown in Figure 1. 

Build Alternatives 
Build Alternatives add capacity to I-70 by constructing additional lane(s) or restriping between I-25 and 
Tower Road. 

Revised Viaduct Alternative. The Revised Viaduct Alternative is shown in Figure 2. This alternative 
replaces the existing I-70 viaduct between Brighton Boulevard and Colorado Boulevard. It adds two 
additional lanes in each direction from Brighton Boulevard to Tower Road. It also adds capacity from I-25 to 
Brighton Boulevard. 

Partial Cover Lowered Alternative. The Partial Cover Lowered Alternative is shown in Figure 3. This 
alternative removes the existing I-70 viaduct between Brighton Boulevard and Colorado Boulevard, lowering 
the highway below grade in this area, while adding two additional lanes in each direction from Brighton 
Boulevard to Tower Road. This alternative includes a cover over the highway between Clayton Street and 
Columbine Street. The alternative also adds capacity from I-25 to Brighton Boulevard. 
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Alternative Options 
Expansion Options. Expansion Options, shown in Figure 1 and Figure 2, refer to moving the north edge of 
the highway north or the south edge of the highway south of the existing facility from Brighton Boulevard to 
Colorado Boulevard to accommodate the larger footprint resulting from standard-width lanes, expanded 
shoulders, and construction phasing. These options apply to the No-Action Alternative and the Revised 
Viaduct Alternative. The Partial Cover Lowered Alternative does not include the Expansion Options because 
expansion of the highway can occur only on the north side due to engineering restrictions and the location of 
the UPRR rail yard to the south at Brighton Boulevard. 

Connectivity Options. Connectivity Options are shown in Figure 3 and apply only to the Partial Cover 
Lowered Alternative. They include different frontage road and highway cover combinations. The Basic 
Option includes a highway cover between Clayton Street and Columbine Street, with 46th Avenue operating 
as a one-way road on each side of the highway (westbound on the north side and eastbound on the south 
side). The Modified Option removes the Steele Street/Vasquez Boulevard interchange to allow for an 
additional cover in the vicinity of Steele Street. 46th Avenue is designed as a two-way street on both the 
north and south sides of the highway; however, it is discontinued between Clayton Street and Columbine 
Street on the north side to allow for a seamless connection between Swansea Elementary School and the 
highway cover. Vehicular north-south connectivity across the highway at Josephine Street will be eliminated 
and replaced with a bike/pedestrian bridge. Additional connectivity and intersection improvements are 
discussed in the I-70 East Supplemental Draft EIS (Chapter 3, Summary of Project Alternatives). 

Operational Options. Operational Options include two scenarios on how the additional capacity will be 
managed and operated. The General-Purpose Lanes Option will allow all vehicles to use all the lanes on the 
highway, while the Managed Lanes Option implements operational strategies (such as pricing) for the 
additional lanes that would be adjusted based on real-time traffic demand for vehicles that use these lanes. 
The additional lanes are separated with a four-foot striped buffer from the rest of the lanes under the 
Managed Lanes Option, and they have direct connections to I-225, I-270, and Peña Boulevard. Operational 
Options apply to the Revised Viaduct Alternative and the Partial Cover Lowered Alternative, and they are 
shown in Figure 2 and Figure 3. 

Figure 1. No-Action Alternative 
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Figure 2. Revised Viaduct Alternative 

 

Figure 3. Partial Cover Lowered Alternative 

 

1.2. Alternatives and Historic Properties 
Determinations of effect to historic resources were re-assessed for the No-Action Alternative and for the 
Revised Viaduct Alternative (formerly the Existing Alignment Alternative in the 2008 Draft EIS) and were 
assessed for the Partial Cover Lowered Alternative. Figures 4 through 15 show the alternatives and historic 
properties. For more details regarding the alternatives, please refer to Chapter 3, Summary of Project 
Alternatives, in the Supplemental Draft EIS. 
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Figure 4. No-Action Alternative, North Option (Brighton Boulevard to Clayton Street) 
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Figure 5. No-Action Alternative, North Option (Clayton Street to Colorado Boulevard) 
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Figure 6. No-Action Alternative, South Option (Brighton Boulevard to Clayton Street) 
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Figure 7. No-Action Alternative, South Option (Clayton Street to Colorado Boulevard) 
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Figure 8. Revised Viaduct Alternative, North Option (Brighton Boulevard to Clayton Street) 
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Figure 9. Revised Viaduct Alternative, North Option (Clayton Street to Colorado Boulevard) 
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Figure 10. Revised Viaduct Alternative, South Option (Brighton Boulevard to Clayton Street) 
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Figure 11. Revised Viaduct Alternative, South Option (Clayton Street to Colorado Boulevard) 
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Figure 12. Partial Cover Lowered Alternative (Brighton Boulevard to Clayton Street) 
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Figure 13. Partial Cover Lowered Alternative, Globeville Outfall Overview 
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Figure 14. Burlington Ditch Outfall Overview 
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Figure 15. Partial Cover Lowered Alternative (Clayton Street to Colorado Boulevard) 

 



I-70 East Environmental Impact Statement 
Section 106 Determination of Effects 

 

 

16 August 2014
 

2. Updates to Section 106 Consultation 
The I-70 East EIS Section 106 Determinations of Effects report (CDOT, 2010) solicited comments from the 
State Historic Preservation Office (SHPO) and consulting parties on the effects of the I-70 East project to 
historic properties within the project Area of Potential Effect (APE). The report was part of the consultation 
process that was agreed upon by FHWA and SHPO after the agencies determined it would be better to 
address the Section 106 effect determinations in a separate document from the NEPA documentation. 

On February 8, 2010, CDOT convened a meeting of the Section 106 consulting parties to discuss the effects 
determinations and undertake a site visit of the I-70 East project area in the Elyria and Swansea 
Neighborhood. 

The meeting included the following areas of discussion: 

 Additional information on how districts are evaluated as single properties, regardless of the effects to 
contributing properties in the districts. Districts are considered one historic property within the 
revised report, but effects to contributing properties within districts are discussed, and contributing 
properties are considered in the totals for properties that would be impacted per alternative. 

 A request for an additional table to be inserted into the effects report because the table on page 19 
of the January 2010 report only included the number of effects determinations per alternative. As a 
result, a table with summaries of each effect determination per property by alternative has been 
included in this submission and can be found at the end of this report. 

 A reminder from Amy Pallante (SHPO) to prepare effects determinations for linear resources, not 
just the segment. 

 Review of the Regional Transportation District (RTD) North Metro plans to locate a new station at 
the National Western Stock Show, plans for the North Metro rails to be built along Brighton 
Boulevard, potential impacts to Riverside Cemetery from the RTD action, and the coordination 
between RTD and CDOT that would be taking place as part of the I-70 East consultation. 

 The need to update the Preferred Alternative Collaborative Team on the next steps and Final EIS 
schedule. 

 Discussion of eligibility issues for 5DV9229 (3888 East 44th Avenue), 5DV9654 (2320 East 46th 
Avenue.), and 5DV9661 (4690 Brighton Boulevard). These issues were addressed by the team, as 
recorded in the meeting minutes. 

CDOT received correspondence from SHPO dated February 17, 2010, with comments on the effects 
findings in the January 2010 report. No other written correspondence was received, but CDOT received oral 
comments and e-mail from consulting parties (including the National Trust for Historic Preservation, Historic 
Denver, Inc., Colorado Preservation, Inc., and the Denver Landmarks Commission). 

SHPO’s February 17, 2010, correspondence concurred with the recommended determinations of effect, 
except for the following issues: 

 National Western Historic District/5DV10050: SHPO stated that the loss of the Livestock Bridge and 
Flyover/5DV10447 within the National Register-eligible National Western Historic District boundary 
in Alternatives 4 and 6 East would be an adverse effect under Section 106, as defined in 36 CFR 
800.5(a)(2). 

 Alfred R. Wessel Historic District/5DV10126: SHPO stated that the loss of the two contributing 
properties within the National Register-eligible Alfred R. Wessel Historic District boundary in the No-
Action Alternative, North Option would be an adverse effect under Section 106, as defined in 36 
CFR 800.5(a)(2). 
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Alternatives 4 and 6 were dropped from further consideration and the destruction of the Livestock 
Bridge/Flyover would not result from the implementation of any of the alternatives still under consideration. 

The No-Action Alternative, North Option in Section 3 would adversely affect two contributing properties 
within the National Register-eligible Alfred R. Wessel District. CDOT agrees with the determination of 
Adverse Effect for the overall district due to the destruction of two contributing properties. 

In 2012, staff from the Mountains/Plains Office of the National Trust for Historic Preservation (NTHP), 
indicated orally that NTHP would no longer participate as a consulting party and would rely on Historic 
Denver, Inc., and Colorado Preservation, Inc., to participate in the future consultation. Also in 2012, CDOT 
asked the Fairmount Heritage Foundation to consider becoming a Section 106 consulting party to represent 
Riverside Cemetery. The foundation accepted the consulting party invitation in 2013. 

This current report updates the historic survey in the corridor, consisting of re-evaluations of all officially 
eligible and contributing properties in eligible and listed historic districts, and new recordings of other 
properties built prior to 1968 (45 years of age or older) in the corridor. This report also updates the effects 
determinations in the 2010 report based on refinements to the engineering designs, the elimination of the re-
alignment alternative, and the identification of impacts from the Partial Cover Lowered Alternative on historic 
resources. 

3. Revised Area of Potential Effect 
The APE was formulated to include historic properties and potential historic properties that are more than 45 
years old that lie in close proximity to the highway alternative corridors and to identify historic properties that 
may experience direct or indirect impacts as a result of the alternatives under consideration. 

The APE was revised to take into account changes in alternatives that will be studied in the Supplemental 
Draft EIS. The re-alignment alternatives were eliminated from further consideration after new information 
gathered during the PACT process showed that the alternatives were unreasonable and did not meet the 
purpose and need of the project. CDOT is studying a new alternative, the Partial Cover Lowered Alternative, 
in addition to the No-Action and Revised Viaduct Alternatives. The Partial Cover Lowered Alternative and the 
Revised Viaduct Alternative would include an option with managed lanes on the existing alignment, as 
compared to general-purpose lanes. Therefore, the APE was refined to focus primarily on the current 
alignment of I-70, with the exception of the routing of two stormwater outfall systems that would discharge 
into the South Platte River near the Riverside Cemetery and at Globeville Landing Park, as well as the 
construction of several water quality detention ponds along the current alignment. The APE is wider in the 
vicinity of the Partial Cover Lowered Alternative and the Revised Viaduct Alternative to take into account any 
indirect effects that visual changes might have to the historic setting. East of the viaduct, the APE becomes 
narrower due to the lack of potentially eligible historic properties and because the visual impacts should be 
less significant. The APE also covers potential noise impacts and is consistent with the area studied for 
noise impacts. This includes areas where noise walls would be constructed along uncovered sections of  
I-70, which might also result in a visual effect for any eligible or listed historic properties or districts. 

Portions of historic districts and linear features are contained in the APE boundary, including areas where 
these resources are directly or indirectly affected by the project. Though the full extent of historic district 
boundaries or linear segments may not be included within the APE boundary, impacts to the character of 
these overall resources, in addition to those individual components directly affected by the project, have 
been assessed in this effects determination. 

The APE encompasses 1,184 acres along the 11.86-mile segment of I-70 from I-25 to Tower Road. The 
APE boundary is bordered on the west primarily by the South Platte River, with the exception of a building 
surveyed between Washington Street and the South Platte River at what could be considered the southwest 
corner of the survey. The southern boundary encompasses the Denver Coliseum and Globeville Landing 
Park and generally follows East 45th Avenue east through the established neighborhood of Elyria and 
Swansea. This northern portion of the APE is bounded on the north by East 47th Avenue, but includes the 
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Riverside Cemetery and the 4700 block of St. Paul Court. East of Vasquez Boulevard, the APE is bounded 
on the north by East 48th Avenue and on the south by Smith Road or Stapleton Drive, just south of I-70. The 
far eastern boundary of the survey is located at I-70 and Tower Road. East of I-270, there are only two areas 
within the APE and adjacent to the highway that have historic resources: the Union Pacific Railroad Segment 
(5DV7048.2) at Havana Street (Section 4a) and the High Line Canal at Tower Road (5AM261.2) (Section 
4b). 

The APE includes portions of Denver, Commerce City, Aurora, and Adams County. The greatest density of 
historic resources occurs in the area east of the I-25/I-70 interchange and along Brighton Boulevard. The 
area covers established neighborhoods on the west end of the corridor, including Globeville, Elyria and 
Swansea, Cole, Clayton, and Northeast Park Hill. Adding to the complexity of this part of the project area is 
the presence of the National Western Historic District as a major destination and redevelopment site. Areas 
with few or no historic resources east of the I-70/I-270 interchange include the emerging residential and 
commercial areas of the Stapleton (formerly Stapleton International Airport), Montbello, Green Valley Ranch, 
and Gateway neighborhoods. These communities along the I-70 corridor are diverse in their character and 
history, providing a wide variety of residential, commercial, public facility, and institutional land uses. 

Refinements to the design required three separate consultations with SHPO and the consulting agencies 
between 2012 and 2014 to establish the current APE, as described below. 

 2012 Consultation: The APE was revised in 2012 to take into account changes in the alternatives 
that will be studied in the Supplemental Draft EIS. These changes were described in 
correspondence dated December 27, 2012, from CDOT to SHPO and consulting parties (Appendix 
A). SHPO did not object to the APE in correspondence dated January 4, 2013 (Appendix B). The 
consulting parties also responded (Appendix C), as noted below: 

o Denver Landmark Preservation Commission responded via letter, dated January 18, 2013 
o Historic Denver, Inc., responded via letter, dated January 31, 2013 

 2013 Consultation: The APE was modified in the area of Gaylord Street, between East 46th Avenue 
and East 47th Avenue, because of the potential need to realign a railroad line and—near Riverside 
Cemetery—to include a portion of the Burlington Ditch/O’Brien Canal to account for stormwater 
outfall piping. These changes were described in correspondence dated October 24, 2013, from 
CDOT to SHPO and consulting parties (Appendix D). SHPO concurred with the recommended APE 
revision in a letter dated November 7, 2013 (Appendix E). The consulting parties also responded 
(Appendix F), as noted below: 

o Denver Landmark Preservation Commission responded via letter dated October 28, 2013 
o Colorado Preservation, Inc., responded via e-mail dated October 30, 2013 
o Fairmount Heritage Foundation responded via e-mail dated November 19, 2013 
o Historic Denver, Inc., responded by telephone on November 27, 2013 

 2014 Consultation: The APE was slightly refined around Globeville Landing Park, as described in 
correspondence dated December 19, 2013, from CDOT to SHPO and consulting parties (Appendix 
G). SHPO responded with questions on the APE modification on January 7, 2014 (Appendix H) and 
CDOT responded to SHPO and the consulting parties on January 30, 2014 (Appendix I). SHPO 
concurred with the recommended APE revision in a letter dated February 14, 2014 (Appendix J). 
Two of the consulting parties responded (Appendix K), as noted below: 

o Denver Landmark Preservation Commission responded via e-mail dated February 11, 2014 
o Colorado Preservation, Inc., responded via e-mail dated February 13, 2014 

4. Major Historic Themes of Significance 
Because there are no known prehistoric archaeological resources in the APE, the following historic context 
covers only the historic period. The historical context presented in the 2007 I-70 East Cultural Resources 
Survey Report is still applicable to the project area. Please refer to that report for more details on the major 
historical themes and contexts within the project area. A summary of major themes is provided here, 
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including transportation and industrial/urban development, as well as significant architectural types and 
styles. 

4.1. Transportation: Railroad, interstate highway, and local 
streets 

Before I-70 was built, East 46th Avenue was one of the most congested routes in the city. Several uses 
merged together in the area to make it a bottleneck, including at-grade railroad crossings, large industrial 
facilities, residential neighborhoods, and commercial businesses. The highway department chose the 46th 
Avenue to 48th Avenue corridor for the interstate, forever changing the development and settlement patterns 
of the Elyria and Swansea Neighborhood and setting the stage for the current environmental study to 
determine the best way to replace the viaduct and minimize further disruptions to the neighborhood. 

Railroads are a significant theme in Denver history. They served as links to markets beyond Denver. In the 
project APE, a number of historic railroads connected Denver to Cheyenne, Wyoming; Kansas City, 
Missouri; and markets beyond. 

4.2. Industrial/urban development 
The proximity of the Elyria and Swansea Neighborhood to downtown Denver is an important theme in the 
area’s development. The town of Elyria grew out of the smelters that processed minerals and became a 
dominant industry in Colorado in the 1860s and 1870s. During this time, Denver and its suburbs grew 
rapidly, experiencing a population increase of almost 50,000 people between the 1870 federal census and 
the 1885 Colorado census. When the Kansas Pacific and Denver Pacific Railroads were completed, several 
centers of industry, including smelters and packing plants, were built in the northern areas of Denver (Smiley 
et al., 1901). These smelters and packing plants, and the communities that grew around them, formed the 
nucleus of some of Denver’s oldest suburbs, including Argo and Globeville to the west of the Platte River 
and Elyria and Swansea to the east. In 1881, A.C. Fisk of the Denver Land and Improvement Company 
platted Elyria, which is located approximately four miles north of the present location of the State Capitol 
building. Fisk sought to develop housing in the area that would serve the “wage-workers” of Denver 
(MacMillan, 2003). Elyria was platted with its own street names, which then were changed to match greater 
Denver street names after Elyria’s annexation to Denver in 1904. 

Elyria’s incorporation in 1890 brought about a number of developments. The Denver Water Company laid 
pipe and erected hydrants in 1891. The Denver Consolidated Electric Company constructed and maintained 
14 street lights, which operated on carbon sticks that were “turned on” each night. While these provided 
adequate street lighting, most of Elyria’s homes during this time remained without electricity. The 
Metropolitan Railroad Company established a trolley track that ran down Fisk Avenue (now 47th Avenue), 
from Cline (Lafayette Street) to 2nd (Josephine Street) and down Estes (Race Street) to Riverside Cemetery 
(located at what is now 5201 Brighton Boulevard). Marshals and magistrates were established to maintain 
law and order in Elyria, and a volunteer fire company operated out of a newly constructed City Hall building 
located at the corner of Fisk (47th Avenue) and Laundon (Brighton Boulevard). Elyria School was built at 
Fisk (47th Avenue) and Marshall (High Street). The City Hall building (demolished in 1940) and the Elyria 
School building, among several others, would become some of the most prominent buildings in Elyria 
history. 

The numerous surrounding railroads have always had an influence on the Elyria, Globeville, and Swansea 
communities. Elyria and Swansea are surrounded on nearly all sides by railroad tracks, which served an 
integral role in the development of the area and also presented residents with significant daily challenges. 
The railroad tracks were owned and operated by several different railroad companies over the years, and 
served area business and industry—from the Denver Union Stockyards (now National Western Historic 
District) to the smelters and packing plants—all of which were the prime source of employment for residents. 
The surrounding railroad tracks, in combination with the socioeconomic status of residents in Elyria and 
Swansea, caused the neighborhood to remain relatively isolated from neighboring communities, such as 
Globeville, Argo, and the city of Denver. 
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In addition to the smelters, stockyards, packing plants, and railroads, late 1800s sources of employment for 
area residents included the Stock Exchange Building, located on the National Western Historic District 
property; the Purina Flour Mill, located south of East 46th Avenue (now I-70) at York Street; The Rocky 
Mountain Paper Company; Eaton Metal; Colorado Serum Company; Denver Serum Company; Brannan 
Sand and Gravel Company; Colorado Iron Works; Western Merchants Warehouse; Fire Clay Company; 
Zang Brewery; Whiting Cutlery and Knife; a pickle factory; and a biscuit factory. 

Between the late 1800s and early 1900s, the towns of Globeville, Elyria, and Swansea were made up 
primarily of immigrants from Germany, England, Scotland, Ireland, Canada, and Scandinavia, among other 
regions. There were four African-American families listed in the census of 1900, but no families of Asian, 
Latino, or American Indian descent. 

4.3. Architectural styles 
Some of the predominant styles and types of buildings that occur throughout the project area, which are 
recommended as individually eligible for the NRHP, include: 

 Denver Terrace: one- to two-story brick buildings with flat roofs and corbelled cornices 

 Late Victorian Vernacular Style, including some with Queen Anne Massing: one- to one-and-one-
half-story brick buildings with full front gables with steep pitch and overhanging eaves, decorative 
shingles, and detailed brick work 

 Classic Cottage: One-and-one-half-story brick buildings with a central dormer, steep-pitched hipped 
roof, and thick porch posts 

 Bungalow Type: one-story, rectangular plan with a side gabled roof, constructed of brick with 
exposed rafter ends, large front porch with battered piers, and overhanging eaves 

 20th Century Minimal Traditional Styles: one-story, rectangular plan with a cross gabled roof and 
horizontal siding cladding 

 20th Century Modern Buildings, International Style: commercial buildings with International-style 
features, such as horizontal lines, linear composition, alternating bands of windows and solid panels, 
smooth unornamented surfaces, flat roof, and rows of block windows 

5. Summary of Re-Visitations and New 
Eligibility Determinations 

In total, 129 resources were surveyed as part of the Supplemental Draft EIS re-evaluation effort. These 
included re-visitation forms for all resources identified in the previous survey effort and determined officially 
eligible or contributing to a historic district, and located within the current APE. In addition, full architectural 
inventory forms were prepared for resources that were not included in the previous survey, those that 
became 45 years old since the prior survey effort, or those that had different eligibility determinations based 
on field surveys. No new properties were found to meet the criteria for listing in the National Register. The 
eligibility of the surveyed resources was addressed in a report consulted on in April to June 2013, followed 
by separate consultations through the spring of 2014 to address the eligibility of additional properties as the 
project design and APE were refined. 

CDOT requested comments from SHPO and the consulting parties on the eligibility determinations in 
correspondence dated April 26, 2013 (Appendix J). In correspondence dated May 28, 2013, SHPO 
concurred with the recommended findings (Appendix K). SHPO corrected a mistake on the site form for one 
resource, 5DV3815, the Denver Coliseum, which was determined eligible because it is a contributing 
resource within an eligible historic district. The other Section 106 consulting parties did not submit comments 
on the eligibility determinations, although a meeting between CDOT, SHPO, consulting parties, and project 
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consultants was held at Riverside Cemetery on June 5, 2013, to discuss the findings of eligibility. Though no 
formal comments were submitted, the consulting parties were active in the consultation process. 

CDOT requested comments from SHPO and the consulting parties on five resources in correspondence 
dated October 24, 2013 (Appendix D). SHPO concurred with the recommended findings in correspondence 
dated November 7, 2013 (Appendix E). The consulting parties provided comments agreeing with the 
recommended findings (Appendix F). 

CDOT requested comments from SHPO and the consulting parties on one resource in correspondence 
dated December 19, 2013 (Appendix G). SHPO concurred with the recommended finding in correspondence 
dated January 7, 2014 (Appendix H). The consulting parties provided comments agreeing with the 
recommended findings (Appendix K). 

6. Summary of Effect Determinations 
Cultural resources documented during the survey of APE include 122 eligible and contributing properties 
consisting of 59 individually eligible properties, including both residential and commercial buildings and linear 
properties (five railroads, two sewers, and two irrigation ditches). In addition, there are four listed or eligible 
historic districts (Table 2). 

Table 2. Historic Districts 

Historic District Contributing Resources 

Riverside Cemetery Historic District 12 contributing resources 

National Western Historic District 8 contributing resources 

Safeway Historic District 6 contributing resources 

Alfred R. Wessel Historic District 49 contributing resources 
 

The density of historic resources along the I-70 alignment required dividing the effect determinations 
according to section, as described below. 

 Section 1: Section 1 of I-70 is located between I-25 and the location where the Union Pacific 
Railroad crosses I-70 and is bounded on the north by 48th Avenue and on the south by the Denver 
Coliseum, which is part of the National Western Historic District. It also includes Riverside Cemetery 
Historic District. 

 Section 2: Section 2 of I-70 is located east of where the Union Pacific Railroad crosses I-70 and 
ends west of Thompson Court. It is part of the Elyria and Swansea Neighborhood and is a mix of 
commercial, industrial, and residential use. It includes the Nestlé Purina PetCare Company on York 
Street, the Colonial Motel on East 46th Avenue and Elizabeth Street, two businesses, numerous 
residential properties, and one railroad segment that supports the eligibility of the overall linear 
resource. All of the historic properties in this section are eligible as individual properties. 

 Section 3: Section 3 of I-70 is located between Thompson Court on the west, and the western 
boundary of the Market Street Railroad/Chicago, Burlington & Quincy Railroad (5AM1298.2), at 
approximately Monroe Street, on the east. It includes 49 contributing resources in the Alfred R. 
Wessel Historic District and individually eligible residential properties on the south side of I-70. 

 Section 4: This section includes commercial properties but no residential properties north and south 
of I-70. The western boundary is the Market Street Railroad (5AM1298.2) at Monroe Street and the 
eastern boundary is Tower Road and I-70. Section 4a includes the railroad line at I-70 and Havana. 
Section 4b includes the High Line Canal at I-70 and Tower Road. 
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 Section 5: The boundaries for Section 5 formerly included the re-alignment and portions of I-70 east 
of I-270. After the re-alignment alternative was dropped from analysis, Section 5 was eliminated as 
none of the alternatives still under consideration traverse this area. 

An overview of the sections is shown in Figure 16 and details are shown in Figure 17 through Figure 22. 

Figure 16. Historic properties section index 

 

Each section chapter is organized as follows: 

1) Description of existing setting of the section 

2) Description of the alternatives in the section 

3) Brief summaries of individually eligible resources, then a description of the effects by alternative and 
option with the Section 106 effect determination. For each resource, the direct and indirect effects 
are evaluated by alternative and option. Direct effects include those actions that occur at the same 
time as the action, such as the acquisition and demolition of a building. Indirect effects include those 
actions that are caused by the action, but occur later in time or are further removed in distance.  
Indirect effects for visual and noise were evaluated due to the potential for the undertaking to affect 
the character defining features and aspects of integrity for a resource. In the analysis of potential 
indirect effects, the alteration of conditions was evaluated relative to the period of significance for 
each resource. For the visual analysis, the team evaluated the effects from the replacement or 
removal of the viaduct, the addition of new noise walls and the demolition or removal of other 
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properties related to the period of significance of the resource. The noise analysis utilized 
information from the project noise study to evaluate potential noise effects related to the period of 
significance for the resource. 

i) No-Action Alternative 
(1) No-Action Alternative, North Option 
(2) No-Action Alternative, South Option 

ii) Revised Viaduct Alternative 
(1) Revised Viaduct Alternative, North Option 
(2) Revised Viaduct Alternative, South Option 

iii) Partial Cover Lowered Alternative 
(1) Partial Cover Lowered Alternative, Basic Option 
(2) Partial Cover Lowered Alternative, Modified Option 

 
Table 3 summarizes the number of effects by alternative/option and section. 
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Table 3. Summary of effect findings for all alternatives 

Section Effect Finding 

No-Action Alternative Revised Viaduct Alternative
Partial Cover Lowered 

Alternative 

North Option South Option North Option South Option Basic Option
Modified 
Option 

Section 1 Adverse effect 2 0 2 2 3 3 

No adverse effect 8 10 12 12 13 13 

No historic properties affected 8 8 4 4 2 2 

Section 2 Adverse effect 4 1 4 2 7 7 

No adverse effect 21 24 21 23 18 18 

No historic properties affected 0 0 0 0 0 0 

Section 3 Adverse effect 1 0 1 2 1 1 

No adverse effect 9 10 9 8 9 9 

No historic properties affected 0 0 0 0 0 0 

Section 41 Adverse effect 0 0 1 1 2 2 

No adverse effect 1 1 8 8 7 7 

No historic properties affected 9 9 1 1 1 1 

Totals 

All sections Adverse effect 72 1 82 72 132 132 

No adverse effect 41 47 52 53 47 47 

No historic properties affected 15 15 3 3 3 3 

Total 63 63 63 63 63 63 
1 Includes Section 4a and 4b 
2 Total includes adverse effect to entire historic district and demolished contributing properties 
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6.1. Section 1 
Section 1 of I-70 is located between I-25 and the Union Pacific Railroad and is bounded on the north by 48th 
Avenue and on the south by the Denver Coliseum, which is part of the National Western Historic District. 
Figure 17 shows the locations of all resources within Section 1. 

6.1.1. Description of existing setting for Section 1 
This section, which is the western terminus of the I-70 East project, is dominated by the National Western 
Historic District, located on both sides of I-70, and extends to the northeast on both sides of National 
Western Drive, ending at Race Court. The western boundary of the district is the South Platte River, and the 
eastern boundary of the district is marked by Humboldt Street, Baldwin Court, and Brighton Boulevard (see 
Figure 17 for more detail). The APE for Section 1 changed since the 2010 report due to the elimination of the 
Realignment Alternatives along Brighton Boulevard. Properties along Brighton Boulevard and east of the 
National Western District in the Elyria and Swansea Neighborhood were excluded from the new APE 
boundaries because they were no longer going to be subject to direct or indirect effects based on their 
distance from the existing alignment of I-70. The APE still includes Riverside Cemetery because a 
stormwater drainage system would be constructed on the southwestern edge of the cemetery. 
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Figure 17. Section 1 historic properties 
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6.1.2. Section 1 alternative descriptions 

No-Action Alternative 
The refinement of engineering designs, combined with the placement of East 46th Avenue beneath the 
viaduct, would decrease the width of the viaduct constructed for the No-Action Alternative compared with the 
design evaluated in the 2008 Draft EIS. 

Two options exist for reconstructing the viaduct: shifting immediately to the north (No-Action Alternative, 
North Option) or immediately to the south (No-Action Alternative, South Option). The No-Action Alternative 
would realign off- and on-ramps at Brighton Boulevard, York Street, and Steele Street. The proposed 
improvements would keep the lane configuration the same, with six general-purpose lanes (three in each 
direction) and a total width of approximately 140 feet for the viaduct. An offsite drainage system would 
convey stormwater runoff from the I-70 facility north along Claude Court, west along 49th Avenue, and north 
along Race Street, to the southwestern edge of Riverside Cemetery. 

Revised Viaduct Alternative 
In Section 1, the revised viaduct with additional lanes was redesigned to total 197 feet in width, including 
westbound and eastbound East 46th Avenue underneath the viaduct. For the section of I-70 between 
Brighton Boulevard and the Union Pacific Railroad, the revised viaduct would be approximately 85 feet wider 
than the existing viaduct to include shoulders and sidewalks on either side of the viaduct along 46th Avenue. 
This width includes the reconstruction of the Brighton Boulevard interchange associated with the 
replacement of the viaduct starting at this point, plus widening of the facility to bring it up to current American 
Association of State Highway and Transportation Officials (AASHTO) standards. 

Visual effects include an increase in the visible mass of the highway itself, plus the visual mass of the 
proposed 12- to 14-foot-high noise walls. Within Section 1, there are several residences where noise 
mitigation is recommended because current noise levels are above the Noise Abatement Criteria threshold 
identified in CDOT’s Noise Analysis and Abatement Guidelines (updated in 2013). To minimize noise 
impacts on the adjacent neighborhoods, noise walls would be incorporated with the design of the Revised 
Viaduct Alternative. An offsite drainage system would convey stormwater runoff from the I-70 facility north 
along Claude Court, west along 49th Avenue, and north along Race Street, to the southwestern edge of 
Riverside Cemetery. 

The Revised Viaduct Alternative options have the same impacts to historic resources within Section 1. 

Partial Cover Lowered Alternative 
The Partial Cover Lowered Alternative removes the viaduct and reconstructs the highway below the existing 
ground level. The highway would start descending just west of Brighton Boulevard to reach the maximum 
depth of approximately 40 feet below ground level just east of the Union Pacific Railroad (5DV6248.4, near 
the Nestlé Purina PetCare Company) to provide for the railroad crossing above the highway. The remaining 
portion of the lowered section has a depth of approximately 26 feet below grade. An offsite drainage system 
would convey stormwater runoff from the I-70 facility north along Claude Court, west along 49th Avenue, and 
north along Race Street, to the southwestern edge of Riverside Cemetery. In addition, an outfall would be 
constructed through the Coliseum parking lot and Globeville Landing Park to capture surface runoff that 
currently flows south to north to prevent the lowered portion of I-70 from flooding. 

The widening of I-70 associated with the Partial Cover Lowered Alternative would occur to the north of the 
existing alignment and result in the location of the highway moving approximately 350 feet closer to the 
properties on the north than the existing viaduct. Widening to the south is not possible because of the 
locations of the Union Pacific rail yard and the Nestlé Purina PetCare Company south of I-70. 

Noise levels would be reduced for the Partial Cover Lowered Alternative when compared with the No-Action 
Alternative and Revised Viaduct Alternative because the facility would be below ground level. 



I-70 East Environmental Impact Statement 
Section 106 Determination of Effects 

 

28 
  

August 2014
 

Lowering I-70 and removing the existing viaduct between Brighton Boulevard and Colorado Boulevard also 
would eliminate a dominant skyline obstruction. The visual presence of the highway would be decreased in 
this area, to be replaced by the gradual lowering of the highway underneath the cover between Columbine 
Street and Clayton Street. 

6.1.3. NRHP-eligible properties and effects in Section 1 
The following section includes brief summaries of NRHP-eligible or listed districts and contributing resources; 
linear resources; and architectural resources. A detailed explanation regarding the effects is provided after 
the resource discussion. A summary of effects in Section 1 is included in Table 10 at the end of this 
document. 

Riverside Cemetery, 5201 Brighton Boulevard, (5AM125) 
Riverside Cemetery is listed on the NRHP and is located along the east edge of the South Platte River, north 
of I-70. Begun in 1876, Riverside is Denver’s oldest existing cemetery and is the final resting place for a 
number of Denver’s pioneers, including three governors and several other people of significance in Colorado 
History. Because of its association with the social history of Denver, the resource is significant under 
Criterion A. Riverside also is significant for its landscape architecture and funerary art, representative of the 
late 19th and early 20th centuries. As a result, the resource is significant under Criterion C and D as well.  

 No-Action Alternative 
o No-Action Alternative, North Option: The No-Action Alternative, North Option would 

include an outfall system on the north side of I-70 that would capture overland flooding and 
improve drainage issues in the neighborhoods, including ponds and drainage infrastructure. 
The offsite drainage system would capture offsite water runoff. The system would convey 
stormwater runoff from the I-70 facility north along Claude Court, west along 49th Avenue, 
and north along Race Street, to the southwestern edge of Riverside Cemetery. The drainage 
system would not be constructed within the historic district boundaries of the cemetery, so 
there will be no direct effect to the resource. The construction of drainage pipes outside of 
the district’s boundary, which would be underground, would not have an indirect effect on 
the historic setting of the cemetery because it would not be seen by cemetery visitors or 
impact the integrity of setting. The construction of a stormwater drainage system near the 
cemetery will not impact any of the character-defining features of the cemetery or any of the 
12 contributing resources within the district, nor will it diminish the ability of the resource to 
convey significance under Criterion A, C, or D. Therefore, CDOT has determined that the 
No-Action Alternative, North Option would result in the determination of No Historic 
Properties Affected for Riverside Cemetery. 

 
o No-Action Alternative, South Option: This option would have a similar effect as the No-

Action Alternative, North Option. Therefore, CDOT concludes the No-Action Alternative, 
South Option would result in a determination of No Historic Properties Affected for this 
resource. 

 
 Revised Viaduct Alternative 

o Revised Viaduct Alternative, North Option: The Revised Viaduct Alternative, North Option 
would include an outfall system on the north side of I-70 that would capture overland 
flooding and improve drainage issues in the neighborhoods, including ponds and drainage 
infrastructure. The offsite drainage system would capture offsite water runoff. The system 
would convey stormwater runoff from the I-70 facility north along Claude Court, west along 
49th Avenue, and north along Race Street, to the southwestern edge of Riverside Cemetery. 
The drainage system would not be constructed within the historic resource boundaries of the 
cemetery, so there will be no direct effects to the resource. The construction of drainage 
pipes outside of the district’s boundary, which would be underground, would not have an 
indirect effect on the historic setting of the cemetery because it would not be seen by 
cemetery visitors or impact the integrity of setting. The construction of a stormwater 
drainage system near the cemetery will not affect any of the character-defining features of 
the cemetery or any of the 12 contributing resources within the district, nor will it diminish the 
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ability of the resource to convey significance under Criterion A, C, or D. Therefore, CDOT 
has determined that the Revised Viaduct Alternative, North Option would result in the 
determination of No Historic Properties Affected for Riverside Cemetery. 

o Revised Viaduct Alternative, South Option: This option would have a similar effect as the 
Revised Viaduct Alternative, North Option. Therefore, CDOT concludes that the Revised 
Viaduct Alternative, South Option would result in a determination of No Historic Properties 
Affected for this resource. 

 
 Partial Cover Lowered Alternative 

o Partial Cover Lowered Alternative, Basic and Modified Options: The Partial Cover 
Lowered Alternative would include an outfall system on the north side of I-70 that would 
capture overland flooding and improve drainage issues in the neighborhoods, including 
ponds and drainage infrastructure. The system would convey stormwater runoff from the  
I-70 facility north along Claude Court, west along 49th Avenue, and north along Race Street, 
to the southwestern edge of Riverside Cemetery. The drainage system would not be 
constructed within the historic resource boundary of the cemetery, so there will be no direct 
effects to the resource. The construction of drainage pipes outside of the district’s boundary, 
which would be underground, would not have an indirect effect on the historic setting of the 
cemetery because it would not be seen by cemetery visitors or impact the integrity of setting. 
The construction of a stormwater drainage system near the cemetery will not affect any of 
the character-defining features of the cemetery or any of the 12 contributing resources within 
the district, nor will it diminish the ability of the resource to convey significance under 
Criterion A, C, or D. Therefore, CDOT has determined that the Partial Cover Lowered 
Alternative would result in the determination of No Historic Properties Affected for 
Riverside Cemetery. 

York Street/East 40th Avenue Brick Sanitary Sewer (5DV11283) 
This nearly two-mile-long oval-shaped brick sewer was built in 1906. Most brick sewer lines in Denver are 
circular shaped. Because of its unique shape and workmanship, the sewer is eligible for the NRHP under 
Criterion D due to the potential to provide important historical information about sewer line design and 
construction techniques. 

 No-Action Alternative 
o No-Action Alternative, North Option: This resource is located on the south side of I-70. 

There are no direct effects associated with the work and no temporary or permanent 
construction easements or right of way (ROW) would be acquired from the resource. 
Because the resource is located underground, there also are no anticipated indirect effects 
to the resource via visual effects or noise. Because there would be no impacts to the 
resource, CDOT concludes that the No-Action Alternative, North Option would result in a 
determination of No Adverse Effect to the resource. 
 

o No-Action Alternative, South Option: This option will have a similar effect as the No-
Action Alternative, North Option. Therefore, CDOT concludes the No-Action Alternative, 
South Option would result in a determination of No Adverse Effect for this resource. 
 

 Revised Viaduct Alternative 
o Revised Viaduct Alternative, North Option: This resource is located on the south side of  

I-70 and would not be subject to any direct effects via property acquisition under the Revised 
Viaduct Alternative, North Option. Because the resource is located underground, it would not 
be subject to any audio or visual effects to the resource. Therefore, the Revised Viaduct 
Alternative, North Option would result in a determination of No Adverse Effect to the 
resource. 
 

o Revised Viaduct Alternative, South Option: This option would have a similar effect as the 
Revised Viaduct Alternative, North Option since the resource is located beyond the 
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proposed limits of the Revised Viaduct Alternative, South Option. Therefore, CDOT 
concludes that the Revised Viaduct Alternative, South Option would result in a determination 
of No Adverse Effect for this resource. 
 

 Partial Cover Lowered Alternative 
o Partial Cover Lowered Alternative, Basic and Modified Options: Under this alternative, 

the sewer line would be directly affected. It would be removed and a new sewer would be 
constructed in its place. Because this alternative would directly affect the sewer line and 
result in its removal, CDOT has determined the Partial Cover Lowered Alternative would 
result in an Adverse Effect to the resource. 

Delgany Common Interceptor Sewer (5DV4725) 
The recorded segment of the Delgany Common Interceptor Sewer is a 1.40-mile-long brick sanitary sewer 
that was constructed in 1895 when the Delgany Sewer was extended from lower downtown to the South 
Platte River near 46th Avenue. It was extended north of I-70 in 1937. It is buried approximately 10 feet 
underground. The brick sewer lines are associated with the early development of Denver and demonstrate 
techniques the city used to build sewers during the period of significance, 1880 to 1937, for dealing with the 
removal and conveyance of sanitary waste and stormwater. The entire sewer is significant for its 
construction of three concentric rings of brick and is eligible for registration with the NRHP under Criterion D 
for the important information this sewer line could yield regarding early sewer design and construction 
techniques. This segment supports the overall eligibility of the resource. 

 No-Action Alternative 
o No-Action Alternative, North Option: Under this option, there would not be any 

construction activities in the vicinity of the sewer; therefore, CDOT has concluded that the 
No-Action Alternative, North Option would result in a determination of No Historic 
Properties Affected. 
 

o No-Action Alternative, South Option: Under this option, there would not be any 
construction activities in the vicinity of the sewer; therefore, CDOT has concluded that the 
No-Action Alternative, South Option would result in a determination of No Historic 
Properties Affected for this resource. 
 

 Revised Viaduct Alternative 
o Revised Viaduct Alternative, North Option: Under this option, there would not be any 

construction activities in the vicinity of the sewer; therefore, CDOT has concluded that the 
Revised Viaduct Alternative, North Option would result in a determination of No Historic 
Properties Affected for this resource. 
 

o Revised Viaduct Alternative, South Option: Under this option, there would not be any 
construction activities in the vicinity of the sewer; therefore, CDOT has concluded that the 
Revised Viaduct Alternative, South Option would result in a determination of No Historic 
Properties Affected for this resource. 
 

 Partial Cover Lowered Alternative 
o Partial Cover Lowered Alternative, Basic and Modified Options: Improvements in this 

area would occur over the brick-lined sewer. The sewer itself will not be affected directly or 
indirectly. Because of this, CDOT has determined the project would result in a No Adverse 
Effect finding. 

Burlington Ditch/O’Brien Canal (5AM465) 
The entire Burlington Ditch was determined to be Officially Eligible for the NRHP on February 26, 1988. It is 
significant under Criterion A for its association with the development and expansion of irrigation works into 
northeast Colorado. Within the recorded segment, 13 various crossing structures traverse the ditch, and 
several portions of the ditch have been lined with concrete. Despite these alterations, the changes impact a 
small portion of the ditch and the recorded segment retains sufficient integrity to support the eligibility of the 
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entire linear resource under Criterion A for its association with the development and expansion of irrigation 
works into northeast Colorado. 

 No-Action Alternative 
o No-Action Alternative, North Option: As part of the stormwater outfall structure into the 

South Platte River, a pipe would be placed over a portion of the Burlington Ditch/O’Brien 
Canal in a location where the ditch has been altered previously by a concrete channel that 
was constructed after the period of significance from 1886 to 1909 and is considered a non-
historic alteration to the resource. The ditch/canal already has multiple crossings over it, and 
the addition of another pipe in an already impacted area will not diminish the integrity of the 
resource or its ability to convey significance under Criterion A. Therefore, CDOT has 
determined that the No-Action Alternative, North Option would result in a determination of 
No Adverse Effect for the Burlington Ditch/O’Brien Canal. 
 

o No-Action Alternative, South Option: This option would have a similar effect as the No-
Action Alternative, North Option. Therefore, CDOT concludes that the No-Action Alternative, 
South Option would result in a determination of No Adverse Effect for this resource. 
 

 Revised Viaduct Alternative 
o Revised Viaduct Alternative, North Option: As part of the stormwater outfall structure into 

the South Platte River, a pipe would be placed over a portion of the Burlington Ditch/O’Brien 
Canal in a location where the ditch has been altered previously by a concrete channel that 
was constructed after the period of significance from 1886 to 1909 and is considered a non-
historic alteration to the resource. The ditch/canal already has multiple crossings over it, and 
the addition of another pipe in an already impacted area will not diminish the integrity of the 
resource or its ability to convey significance under Criterion A. Therefore, CDOT has 
determined that the Revised Viaduct Alternative, North Option would result in a 
determination of No Adverse Effect for the Burlington Ditch/O’Brien Canal. 
 

o Revised Viaduct Alternative, South Option: This option would have a similar effect as the 
Revised Viaduct Alternative, North Option. Therefore, CDOT concludes that the Revised 
Viaduct Alternative, South Option would result in a determination of No Adverse Effect for 
this resource. 
 

 Partial Cover Lowered Alternative 
o Partial Cover Lowered Alternative, Basic and Modified Options: As part of the 

stormwater outfall structure into the South Platte River, a pipe would be placed over a 
portion of the Burlington Ditch/O’Brien Canal in a location where the ditch has been altered 
previously by a concrete channel that was constructed after that period of significance from 
1886 to 1909 and is considered a non-historic alteration to the resource. The ditch/canal 
already has multiple crossings over it, and the addition of another pipe in an already 
impacted area will not diminish the integrity of the resource or its ability to convey 
significance under Criterion A. Therefore, CDOT has determined that the Partial Cover 
Lowered Alternative would result in a determination of No Adverse Effect for the Burlington 
Ditch/O’Brien Canal. 

National Western Historic District (5DV10050 includes 5DV3815, 5DV9162 [5DV9282], 
5DV10059, 5DV10060 [5DV9163], 5DV10081, 5DV10082, and 5DV10447) 
The National Western Complex, containing 47 buildings and features, has been identified as a historic 
district, eligible for listing on NRHP under Criteria A and C. Ten of the 47 buildings and features have been 
evaluated for NRHP eligibility, and eight have been determined to be contributing resources. Eight 
contributing resources in the historic district are within the revised APE (see Table 4). 

The National Western Historic District is eligible under NRHP Criterion A because of the area’s relationship 
to the commerce, economics, and social history of Colorado. The district also is eligible under NRHP 
Criterion C because of the diversity of building styles and types in the area. The area contains various 
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architectural styles, such as the Denver Terrace, Classical Revival, Early 20th Century American 
Movement’s Commercial, Modern Movement’s Moderne, and International. The area is significant to 
Colorado’s commerce because of its ties to the old meat packing industries that were present in the Denver 
Union Stock Yard. The Denver Union Stock Yard Company helped fund the National Western Stock Show 
for many years, beginning in 1906. Estimates of the impact of this district on the local economy in 1913 were 
around $2 million. This number grew steadily as the National Western Stock Show expanded its facilities. 
The most recent study in 2005 suggested that some 650,000 visitors spent $84.1 million during the National 
Western Stock Show. 

Over the years, the National Western Stock Show purchased tracts of land from the Denver Union Stock 
Yards and the associated packing house industries in the area. With the slow demise of the Denver Union 
Stock Yards in the 1960s, the company began to sell off its land to the National Western Stock Show. This 
partnership of land acquisition helped the National Western Stock Show grow in size and popularity. The 
Denver Union Stock Yards finally closed its doors in 1983. The National Western Stock Show and the City 
and County of Denver have embarked on a new plan to update and modernize the facilities at its current 
location. 

Table 4. Contributing resources in the National Western Historic District 

Site Number Resource Name Address 

5DV3815 
National Western Stadium Arena—
Field eligible 

4600 Humboldt Street 

5DV7058 
I-70 Bridge and Cattle Overpass over 
East 46th Avenue (E-17-CJ) 

Milepost 274.9 

5DV9162 
(5DV9282) 

Denver Coliseum 1300 East 46th Avenue 

5DV10059 
K-M Building Café/National Western 
Stock Show Coffee Shop 

4699 Marion Street 

5DV10060 
(5DV9163) 

Denver Union Stock Yard Building/ 
Live Stock Exchange Building 

4701 Marion Street 

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

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

5DV10447 
Livestock Bridge and Flyover— 
Field eligible 

Crosses I-70 between stadium and coliseum 

 

 No-Action Alternative 
No-Action Alternative, North Option: The Denver Coliseum 5DV9162 (5DV9282) is 
located south of the viaduct in Section 1 and is a contributing resource of the National 
Western Historic District. The historic district is not within the area of direct effects of the No-
Action Alternative, North Option because the viaduct has been replaced already between  
I-25 and Brighton Boulevard. It also is outside of any potential indirect effects from the work 
because it is 800 feet west of the portion of the viaduct that would be replaced, thus making 
it far enough removed that any work involved in the replacement of this section of viaduct 
would not create an increase in noise or a change in the visual appearance for the district. 
None of the character-defining features of the district will be affected, and the ability of the 
district or any contributing feature to convey relationship to and significance in the 
commerce, economics, and social history of Colorado will not be diminished. In addition, the 
work proposed for this alternative will not diminish the ability of the district to convey 
significance under Criterion C. There would be no change to the viaduct in this location in 
terms of capacity or configuration. Therefore, the determination of effect for this historic 
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district for the No-Action Alternative, North Option would be No Historic Properties 
Affected. 
 

o No-Action Alternative, South Option: This option would have a similar effect as the No-
Action Alternative, North Option. Therefore, CDOT concludes that the No-Action Alternative, 
South Option would result in a determination of No Historic Properties Affected for this 
resource. 

 
 Revised Viaduct Alternative 

o Revised Viaduct Alternative, North Option: There would be no temporary or permanent 
construction easements or ROW acquisition of any portion of the district associated with the 
Revised Viaduct Alternative, North Option. I-70 would be restriped through the district to add 
one general-purpose lane or two managed lanes in each direction to add capacity, but the 
reconstruction of the viaduct and widening begins east of Brighton Boulevard, approximately 
800 feet east of the eastern edge of the district. The reconstruction work would not impact 
the National Western Historic District directly because it would take place 800 feet from the 
district and would not be visible from the district. 
 
The Revised Viaduct Alternative, North Option will not result in any visual impacts, as 
changes to the appearance of the viaduct will occur 800 feet east of the district and changes 
will not be discernible from the district. This alternative would, however, result in a small 
increase in traffic noise over time within the district due to the capacity increase and shifting 
of the lanes, although detailed noise analysis of commercial areas was not performed as 
part of the noise study. Although the restriping of I-70 within the district boundaries 
constitutes an effect, it will not alter the character-defining features of the district or the 
ability of the district to convey significance to the NRHP under Criteria A and C. The district 
will still retain its association with the commercial, economic, and social history of Colorado, 
and the diverse building styles and types will remain unaltered. Therefore, CDOT concludes 
that the Revised Viaduct Alternative, North Option would result in a determination of No 
Adverse Effect for this resource. 

 
o Revised Viaduct Alternative, South Option: This option would have a similar effect as the 

Revised Viaduct Alternative, North Option. Therefore, CDOT concludes that the Revised 
Viaduct Alternative, South Option would result in a determination of No Adverse Effect for 
this resource. 

 
 Partial Cover Lowered Alternative 

o Partial Cover Lowered Alternative, Basic and Modified Options: There would be no 
temporary or permanent construction easements or ROW acquisition of any portion of the 
district associated with the Partial Cover Lowered Alternative. I-70 would be restriped 
through the district to add one general-purpose lane or two managed lanes in each direction 
to add capacity. The lowering of I-70 would begin east of Brighton Boulevard, approximately 
360 feet east of the eastern edge of the district. The reconstruction work would not impact 
the National Western Historic District directly because it would take place 360 feet from the 
district and would not be visible from the district. 
 
A stormwater outfall pipe would be installed south of I-70, which would be built south of the 
Denver Coliseum underneath the parking lot between the Coliseum and the South Platte 
River. The outfall system would result in the placement of a new stormwater pipe 
underneath the pavement, which is not original and has been re-paved as needed 
throughout the years. This would not change or modify the current appearance of the district 
or its contributing buildings. The Partial Cover Lowered Alternative would result in a small 
increase in traffic noise over time within the district due to the capacity increase and shifting 
of the lanes, although detailed noise analysis of commercial areas was not performed as 
part of the noise study. Although the stormwater drain and restriping of I-70 within the district 
boundaries constitute an effect, they will not alter the character-defining features or the 
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ability of the district to convey significance to the NRHP under Criterion A or C. The district 
will still retain its association with the commercial, economic, and social history of Colorado, 
and the diverse building styles and types will remain unaltered. Therefore, CDOT concludes 
the Partial Cover Lowered Alternative would result in a determination of No Adverse Effect 
for this resource. 

Burlington and Colorado Railroad/Chicago, Burlington, and Quincy Railroad (CB&Q) 
(5DV6247) 
The segment of the Burlington and Colorado Railroad/Chicago, Burlington, and Quincy Railroad (CB&Q) 
within the APE consists of a four-track segment of standard-gauge railroad passing underneath I-70 leading 
to the north Denver rail yards. The southernmost boundary starts at East 44th Avenue and the South Platte 
River. The rail line continues diagonally at a northeast direction through the present day National Western 
Historic District, along Brighton Boulevard past Race Court, to the east of Riverside Cemetery, and crosses 
York Street at approximately East 54th Avenue. It continues northeast, crossing the existing Rock Island 
Railroad tracks south of East 56th Avenue and southwest of the SunCor oil refinery. The northern boundary 
of the segment is at the intersection of I-270 and the Union Pacific Railroad. This railroad line was originally 
built in 1882 as the Burlington and Colorado Railroad, a subsidiary of the CB&Q railroad. In 1908, CB&Q 
absorbed Burlington and Colorado, along with several other subsidiaries. In 1970, CB&Q merged with the 
Great Northern and Northern Pacific Railroads and others to form the Burlington Northern, which became the 
BNSF Railway in 1995. The tracks, rail ties, and track bedding have been replaced or modified, and a 
number of spurs have been rerouted or altered to accommodate the changing business climate of the areas 
through which it travels. However, research indicates that this segment of mainline remains located along its 
original alignment and historic ROW. The segment maintains sufficient integrity to convey significance under 
Criterion A as a critical segment of railroad that played an important role in the commercial development of 
metropolitan Denver and Colorado and supports the overall eligibility of resource 5DV6247. 

 No-Action Alternative 
o No-Action Alternative, North Option: This segment is located underneath a section of the 

viaduct that already has been replaced and where no work would take place for the No-
Action Alternative, North Option. Because no changes will occur to the character-defining 
features of the resource—including its alignment, elevation, or width—and the integrity of 
setting will not be altered by the introduction of any new visual or increased audio elements, 
CDOT has determined that the No-Action Alternative, North Option would result in a finding 
of No Historic Properties Affected. 

 
o No-Action Alternative, South Option: This segment is located underneath a section of the 

viaduct that already has been replaced and where no work would take place for the No-
Action Alternative, South Option. Therefore, CDOT concludes that the No-Action Alternative, 
South Option would result in a determination of No Historic Properties Affected for this 
resource. 

 
 Revised Viaduct Alternative 

o Revised Viaduct Alternative, North Option: This segment is located underneath a section 
of the viaduct that already has been replaced and where no work would take place for the 
Revised Viaduct Alternative, North Option. Because no changes will occur to the character-
defining features of the resource—including its alignment, elevation, or width—and the 
integrity of the setting will not be altered by the introduction of any new visual or increased 
audio elements, CDOT has determined the work for the Revised Viaduct Alternative, North 
Option would result in a finding of No Historic Properties Affected. 

 
o Revised Viaduct Alternative, South Option: This segment is located underneath a section 

of the viaduct that already has been replaced and where no work would take place for the 
Revised Viaduct Alternative, South Option. Therefore, CDOT has concluded that the 
Revised Viaduct Alternative, South Option would result in a determination of No Historic 
Properties Affected for this resource. 
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 Partial Cover Lowered Alternative 
o Partial Cover Lowered Alternative, Basic and Modified Options: This segment is located 

underneath a section of the viaduct that already has been replaced and where no work 
would take place for the Partial Cover Lowered Alternative. Because no changes will occur 
to the character-defining features of the resource—including its alignment, elevation, or 
width—and the integrity of setting will not be altered by the introduction of any new visual or 
increased audio elements, the project will result in a determination of No Historic 
Properties Affected for the resource. 

Kosik Residence, 4681–4683 Baldwin Court (5DV1247) 
This is a one-story, dual-occupancy residential building located north of I-70 with a flat roof and is treated 
with five-course American common bond masonry. The 2012 survey found the resource is in good condition 
generally, but the paint is peeling on the door frames and window frames. In addition, there is possible water 
damage on the south side of the roof. Although it has undergone limited modern alterations, the resource 
retains sufficient integrity of design, materials, and workmanship to demonstrate the resource’s eligibility 
under Criterion C in the area of Architecture. 

 No-Action Alternative 
o No-Action Alternative, North Option: This property is located west of Brighton Boulevard 

and northwest of the existing viaduct. The viaduct would remain in its current location but 
expand slightly to the north nearer to this building. No temporary or permanent easements 
or ROW acquisitions would be necessary from this resource. Potential indirect effects 
include visual changes to the setting and increases in noise. This property was constructed 
in 1889, prior to the construction of the existing I-70 viaduct. The viaduct was constructed 
outside the period of significance for the resource and, as such, its replacement will not 
diminish the character-defining features that make the resource eligible for the NRHP under 
Criterion C. The replacement of the viaduct would be closer than its existing location; 
however, the integrity of setting was already compromised with the addition of the existing 
viaduct, the removal of surrounding original buildings, construction of newer residences and 
industrial buildings, and modifications to original building materials. 
 
Noise modeling for this option did find the need for noise mitigation in the form of noise 
walls, which would shield the property from increased noise levels. The addition of noise 
walls would not diminish the character of the property’s use or physical features within the 
property’s setting. The building retains integrity of design, workmanship, and materials 
needed to be eligible under Criterion C. Therefore, the construction of new noise walls and 
other visual changes will not impact the resource’s ability to convey significance as a good 
example of the Denver Terrace style. Therefore, CDOT has concluded that the No-Action 
Alternative, North Option would result in a determination of No Historic Properties 
Affected. 

 
o No-Action Alternative, South Option: CDOT has made the same determination for this 

option: No Historic Properties Affected for this resource. 
 

 Revised Viaduct Alternative 
Revised Viaduct North Option: The property is eligible under Criterion C in the area of 
Architecture. It would not be subject to temporary or permanent easements or ROW 
acquisition for the Revised Viaduct Alternative, North Option. It would experience indirect 
effects in the form of noise, visual, and historic setting changes from the proposed work to 
the Brighton Boulevard westbound off-ramp and eastbound on-ramp that would be realigned 
due to the viaduct reconstruction and widening. The highway would remain in its current 
location, but be widened to the north by approximately 250 feet, thus moving it closer to this 
property. This property was constructed in 1889, prior to the construction of the existing I-70 
viaduct. The viaduct was constructed outside the period of significance for the resource and, 
as such, its replacement will not diminish the character-defining features that make the 
resource eligible for the NRHP under Criterion C. The integrity of setting has further been 
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diminished by the removal of surrounding original buildings, construction of newer 
residences and industrial buildings, and modifications to original building materials. 
 
The residential property would experience an increase in traffic noise over time due to the 
freeway widening and added capacity. Noise walls adjacent to the highway would provide a 
reduction in elevated noise levels, which would limit the noise effects to within the range 
considered acceptable. Visual effects would result from the increase in the visible mass of 
the highway and the proposed 12- to 14-foot-high noise walls. The property already has 
poor historic integrity of setting, so the addition of noise walls would not diminish the 
character of the property’s use or physical features within the property’s setting. The building 
retains integrity of design, workmanship, and materials needed to be eligible under Criterion 
C. The construction of new noise walls or other visual changes, including the closer 
proximity of the viaduct to the resource, will not affect the features that qualify the resource 
for inclusion in the NRHP. Therefore, CDOT has concluded that the Revised Viaduct 
Alternative, North Option would result in a determination of No Adverse Effect to this 
resource. 

 
o Revised Viaduct Alternative, South Option: This option would have a similar effect as the 

Revised Viaduct Alternative, North Option. Therefore, CDOT concludes that the Revised 
Viaduct Alternative, South Option would result in a determination of No Adverse Effect for 
this option. 

 
 Partial Cover Lowered Alternative, Basic and Modified Options: The Partial Cover Lowered 

Alternative would shift the roadway to the north, resulting in the historic property being located 
approximately 350 feet closer to I-70. There would be no direct effects from the proposed work 
through temporary or permanent easements or ROW acquisition, but there would be indirect effects 
related to visual and setting changes in the area due to the lowering of the interstate and eliminating 
the visual intrusion of the viaduct. This property was constructed in 1889, prior to the construction of 
the existing I-70 viaduct. The viaduct was constructed outside the period of significance for the 
resource and, as such, its removal will not diminish the character-defining features that make the 
resource eligible for the NRHP under Criterion C. In addition to the introduction of the viaduct outside 
the period of significance, the integrity of setting has further been diminished by the removal of 
surrounding original buildings, construction of newer residences and industrial buildings, and 
modifications to original building materials. The introduction of the lowered highway would not 
diminish the integrity of design, workmanship, and materials necessary to convey significance under 
Criterion C. Therefore, CDOT concludes the Partial Cover Lowered Alternative would result in a 
determination of No Adverse Effect. 

Torres Residence, 4656 Baldwin Court (5DV9660) 
This is a one-and-one-half-story, rectangular plan, residential building located north of I-70, made of stucco 
construction with a front gabled roof. The 2012 survey found the front porch balustrade and banisters were 
replaced. The new material is cast concrete blocks. In addition, the trim has been repainted from green to 
brown. Although it has received some modern alterations, the resource retains sufficient integrity of design, 
materials, and workmanship to demonstrate the resource’s eligibility under Criterion C in the area of 
Architecture. 

 No-Action Alternative 
o No-Action Alternative, North Option: This property is located west of Brighton Boulevard 

and northwest of the existing viaduct. The replacement viaduct would remain in its current 
location, but expand slightly to the north closer to this building. No temporary or permanent 
easements or ROW acquisitions would be necessary for this resource. Potential indirect 
effects include visual changes to the setting and increases in noise. This property was 
constructed in 1891, prior to the construction of the existing I-70 viaduct. The viaduct was 
constructed outside the period of significance for the resource and, as such, its replacement 
will not diminish the character-defining features that make the resource eligible for the 
NRHP under Criterion C. 
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The replacement of the viaduct would be closer than its existing location. However, the 
integrity of setting was already compromised when the existing viaduct was built, 
surrounding original buildings were removed, newer residences and industrial buildings were 
constructed, and original building materials were modified. This building would be located 
approximately 300 feet from the viaduct, and other indirect effects, including visual changes 
to the setting, are not expected. Noise modeling for this option did find the need for noise 
mitigation in the form of noise walls. The building retains integrity of design, workmanship, 
and materials needed to be eligible under Criterion C, so the reconstruction of the viaduct 
will not impact the resource’s ability to convey significance under Criterion C. CDOT has 
concluded that the No-Action Alternative, North Option would result in a determination of No 
Historic Properties Affected. 

 
o No-Action Alternative, South Option: This option would have a similar effect as the No-

Action Alternative, North Option. Therefore, CDOT has concluded that the No-Action 
Alternative, South Option would result in a determination of No Historic Properties 
Affected for this resource. 

 
 Revised Viaduct Alternative 

o Revised Viaduct Alternative, North Option: This property is eligible for the NRHP under 
Criterion C in the area of Architecture. It would not be subject to temporary or permanent 
easements or ROW acquisition for the Revised Viaduct Alternative, North Option. It would 
experience indirect effects in the form of noise, visual, and historic setting changes from the 
proposed work to the Brighton Boulevard westbound off-ramp and eastbound on-ramp, 
which would be realigned due to the viaduct reconstruction and widening. The highway 
would remain in its current location, but be widened to the north by approximately 275 feet, 
causing it to be closer to this property. This property was constructed in 1891, prior to the 
construction of the existing I-70 viaduct. The viaduct was constructed outside the period of 
significance for the resource and, as such, its replacement will not diminish the character-
defining features that make the resource eligible for the NRHP under Criterion C. The 
integrity of setting has further been diminished by the removal of surrounding original 
buildings, construction of newer residences and industrial buildings, and modifications to 
original building materials. 
 
The residential property would experience an increase in traffic noise over time due to the 
freeway widening and added capacity. Noise walls adjacent to the highway would provide a 
reduction in elevated noise levels, which would limit the noise effects to within the range 
considered acceptable. Visual effects would result from the increase in the visible mass of 
the highway and the proposed 12- to 14-foot-high noise walls. The property already has 
poor historic integrity of setting, so the addition of noise walls would not diminish the 
character of the property’s use or physical features within the property’s setting. The building 
retains integrity of design, workmanship, and materials needed to be eligible under Criterion 
C; therefore, the construction of new noise walls or other visual changes, including the 
closer proximity of the viaduct to the resource, will not affect the features that qualify the 
resource for inclusion in the NRHP. Therefore, CDOT has concluded that the Revised 
Viaduct Alternative, North Option would result in a determination of No Adverse Effect. 

 
o Revised Viaduct Alternative, South Option: This option would have a similar effect as the 

Revised Viaduct Alternative, North Option. Therefore, CDOT has concluded that the 
Revised Viaduct Alternative, South Option would result in a determination of No Adverse 
Effect for this resource. 

 
 Partial Cover Lowered Alternative 

o Partial Cover Lowered Alternative, Basic and Modified Options: The Partial Cover 
Lowered Alternative would shift the roadway to the north, resulting in the historic property 
being located approximately 275 feet closer to I-70. There would be no direct effects from 
the proposed work through temporary or permanent easements or ROW acquisition, but 
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there would be indirect effects related to visual and setting changes in the area due to the 
lowering of the interstate and eliminating the visual intrusion of the viaduct. This property 
was constructed in 1891, prior to the construction of the existing I-70 viaduct. The viaduct 
was constructed outside the period of significance for the resource and, as such, its removal 
will not diminish the character-defining features that make the resource eligible for the 
NRHP under Criterion C. In addition to the introduction of the viaduct outside the period of 
significance, the integrity of setting has further been diminished by the removal of 
surrounding original buildings, construction of newer residences and industrial buildings, and 
modifications to original building materials. The introduction of the lowered highway would 
not diminish the integrity of design, workmanship, and materials necessary to convey 
significance under Criterion C. Therefore, CDOT concludes that the Partial Cover Lowered 
Alternative would result in No Adverse Effect. 

Rudy/Bernal Residence, 4618 High Street (5DV9735) 
This is a one-story, rectangular plan, residential building located north of I-70 with a front and rear gabled 
roof. The 2012 survey found the brick and trim repainted. There is a new, barrel shaped greenhouse/storage 
building directly to the north of the residence. Although it has undergone limited modern alterations, the 
resource retains sufficient integrity of design, materials, and workmanship to demonstrate the resource’s 
eligibility under Criterion C in the area of Architecture. 

 No-Action Alternative 
o No-Action Alternative, North Option: The No-Action Alternative, North Option would 

require the full acquisition of this property located between the southern termini of Williams 
Street and High Street. The existing East 46th Avenue, which connects Williams Street and 
Gaylord Street, would be shifted to the north. This places the alignment of East 46th Avenue 
in the location of this building, which would be demolished for the new viaduct structure. 
Therefore, CDOT has determined that the No-Action Alternative, North Option would result 
in an Adverse Effect to this resource. 

 
o No-Action Alternative, South Option: For the No-Action Alternative, South Option, the 

viaduct would be widened to the south and would be approximately 10 feet closer to this 
property than its current location. There would be no direct effects associated with the 
proposed work through temporary or permanent easements, but there would be indirect 
effects related to noise, visual, and setting changes in the area due to the reconstruction of 
the viaduct. This property was constructed in 1886, prior to the construction of the existing  
I-70 viaduct. The viaduct was constructed outside the period of significance for the resource 
and, as such, its replacement will not diminish the character-defining features that make the 
resource eligible for the NRHP under Criterion C. In addition to the introduction of the 
viaduct outside the period of significance, the integrity of setting has further been diminished 
by the removal of surrounding original buildings, construction of newer residences and 
industrial buildings, and modifications to original building materials. 
 
Noise modeling for this option did find the need for noise mitigation in the form of noise 
walls, which would shield the property from increased noise levels. The addition of noise 
walls would not diminish the character of the property’s use or physical features within the 
property’s setting. The building retains integrity of design, workmanship, and materials 
needed to be eligible under Criterion C, so the construction of new noise walls and other 
visual changes will not impact the resource’s ability to convey significance under Criterion C. 
Therefore, CDOT has concluded that the No-Action Alternative, South Option would result in 
a determination of No Adverse Effect for this property. 

 
 Revised Viaduct Alternative 

o Revised Viaduct Alternative, North Option: With the Revised Viaduct Alternative, North 
Option, this property is within the area where East 46th Avenue would be reconstructed 
underneath the revised viaduct and the building would be demolished. Therefore, CDOT has 
determined this option would result in an Adverse Effect. 
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o Revised Viaduct Alternative, South Option: This option would have a similar effect as the 
Revised Viaduct Alternative, North Option. Therefore, CDOT has determined the Revised 
Viaduct Alternative, South Option would result in an Adverse Effect. 

 
 Partial Cover Lowered Alternative 

o Partial Cover Lowered Alternative, Basic and Modified Options: This property is within 
the area where East 46th Avenue would be reconstructed for the Partial Cover Lowered 
Alternative. The alternative would result in the acquisition of this property and demolition of 
this building. Therefore, CDOT has determined this alternative would result in an Adverse 
Effect. 

Garcia Residence, 4617–4625 Race Street (5DV9780) 
This is a two-story, square plan, four-unit multiple family residential building located north of I-70 constructed 
of stucco and brick with a flat roof. Although it has undergone limited modern alterations, the resource 
retains sufficient integrity of design, materials, and workmanship to demonstrate the resource’s eligibility 
under Criterion C in the area of Architecture as architecturally representative of the 19th-century Commercial 
style in the terraced townhouse form with Classical Revival decorative elements. The 2012 recording found 
the resource is in fair condition. There is a large patch the size of one-third of the eastern portion of the north 
façade that needs painting. The northeastern corner near the first floor of the building needs to be re-
stuccoed. All the trim on the building needs to be painted. The chimneys need to be re-stuccoed and tuck-
pointed. 

 No-Action Alternative 
o No-Action Alternative, North Option: The No-Action Alternative, North Option would 

require the full acquisition of this property. The existing East 46th Avenue, which connects 
Williams Street and Gaylord Street, would be shifted to the north. This places the alignment 
of East 46th Avenue in the location of this building, which would be demolished for the new 
viaduct structure. Therefore, CDOT has determined that the No-Action Alternative, North 
Option would result in an Adverse Effect to this resource. 

 
o No-Action Alternative, South Option: For the No-Action Alternative, South Option, the 

viaduct would be widened to the south and would be approximately 10 feet closer to this 
property than its current location. There would be no direct effects, such as temporary or 
permanent easements, but it would be subject to indirect effects in the form of noise, visual, 
and historic setting changes. This property was constructed in 1890, prior to the construction 
of the existing I-70 viaduct. The viaduct was constructed outside the period of significance 
for the resource and, as such, its replacement will not diminish the character-defining 
features that make the resource eligible for the NRHP under Criterion C. The replacement of 
the viaduct would be closer than its existing location. However, the integrity of setting was 
already compromised with the addition of the existing viaduct, the removal of surrounding 
original buildings, construction of newer residences and industrial buildings, and 
modifications to original building materials. 
 
Noise modeling for this option did find the need for noise mitigation in the form of noise 
walls, which would shield the property from increased noise levels. The addition of noise 
walls would not diminish the character of the property’s use or physical features within the 
property’s setting. The building retains integrity of design, workmanship, and materials 
needed to be eligible under Criterion C, so the construction of new noise walls and other 
visual changes will not impact the resource’s ability to convey significance under Criterion C. 
Therefore, CDOT has concluded that the No-Action Alternative, South Option would result in 
a determination of No Adverse Effect for this property. 

 
 Revised Viaduct Alternative 

o Revised Viaduct Alternative, North Option: With the Revised Viaduct Alternative, North 
Option, this property is within the area where East 46th Avenue would be reconstructed 
underneath the revised viaduct. The alternative would require the acquisition of the property 
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and demolition of this building. Therefore, CDOT has determined that the Revised Viaduct 
Alternative, North Option would result in an Adverse Effect to this property. 

 
o Revised Viaduct Alternative, South Option: This option would have a similar effect as the 

Revised Viaduct Alternative, North Option. Therefore, CDOT concludes that the Revised 
Viaduct Alternative, South Option would result in an Adverse Effect for this resource. 

 
 Partial Cover Lowered Alternative 

o Partial Cover Lowered Alternative, Basic and Modified Options: This property is within 
the area where East 46th Avenue would be reconstructed for the Partial Cover Lowered 
Alternative. The alternative would result in the acquisition of the property and demolition of 
this building. Therefore, CDOT has determined that the Partial Cover Lowered Alternative 
would result in an Adverse Effect to this resource. 

Adams Clock LLC/Mann Residence, 4645 Williams Street (5DV9795) 
This is a one-story, brick, L-shaped plan, residential building with a flat roof located north of I-70. The 2012 
recording found the resource is in good condition. Tuck-pointing is needed on the northeastern corner of the 
building, near the roof. Although it has undergone limited modern alterations, the resource retains sufficient 
integrity of design, materials, and workmanship to demonstrate the resource’s eligibility under Criterion C in 
the area of Architecture since it is representative of the Denver Terrace form. 

 No-Action Alternative 
o No-Action Alternative, North Option: This property is located in the block directly north of 

the viaduct, and is approximately 140 feet from the existing viaduct structure. The 
replacement viaduct would be widened and would be approximately 75 feet to 100 feet 
closer to the property. No temporary or permanent easements or ROW acquisitions would 
be necessary from this resource. Potential indirect effects include visual changes to the 
setting and increases in noise. This property was constructed in 1907, prior to the 
construction of the existing I-70 viaduct. The viaduct was constructed outside the period of 
significance for the resource and, as such, its replacement will not diminish the character-
defining features that make the resource eligible for the NRHP under Criterion C. The 
replacement of the viaduct would be closer than its existing location. However, the integrity 
of setting was already compromised with the addition of the existing viaduct, the removal of 
surrounding original buildings, construction of newer residences and industrial buildings, and 
modifications to original building materials. 
 
Noise modeling at this location did find the need for noise mitigation in the form of noise 
walls, which would shield the property from increased noise levels. The addition of noise 
walls would not diminish the character of the property’s use or physical features within the 
property’s setting. The building retains integrity of design, workmanship, and materials 
needed to be eligible under Criterion C, so the construction of new noise walls and other 
visual changes will not impact the resource’s ability to convey significance under Criterion C. 
Therefore, CDOT has concluded that the No-Action Alternative, North Option would result in 
a determination of No Adverse Effect for this property. 

 
o No-Action Alternative, South Option: This option creates similar effects as the No-Action 

Alternative, North Option (the residence would be approximately 85 feet from the existing 
viaduct structure). Therefore, CDOT has concluded that there would be a determination of 
No Adverse Effect for this resource. 

 
 Revised Viaduct Alternative 

o Revised Viaduct Alternative, North Option: This property is located north of the viaduct 
and between Brighton Boulevard and Vine Street. It would not be subject to temporary or 
permanent easements or ROW acquisition under the Revised Viaduct Alternative, North 
Option. It would experience effects in the form of noise, visual, and historic setting changes 
from the proposed work to the Brighton Boulevard westbound off-ramp and eastbound on-
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ramp that would be realigned due to the viaduct reconstruction and widening. The highway 
would remain in its current location, but be widened to the north by approximately 230 feet, 
pushing it closer to this property. This property was constructed in 1907, prior to the 
construction of the existing I-70 viaduct. The viaduct was constructed outside the period of 
significance for the resource and, as such, its replacement will not diminish the character-
defining features that make the resource eligible for the NRHP under Criterion C. In addition 
the integrity of setting has further been diminished by the removal of surrounding original 
buildings, construction of newer residences and industrial buildings, and modifications to 
original building materials. 
 
The residential property would experience an increase in traffic noise over time due to the 
freeway widening and added capacity. Noise walls adjacent to the highway would provide a 
reduction in elevated noise levels, which would limit the noise effects to within the range 
considered acceptable. Visual effects would result from the increase in the visible mass of 
the highway and the proposed 12- to 14-foot-high noise walls. The property already has 
poor historic integrity of setting, so the addition of noise walls would not diminish the 
character of the property’s use or physical features within the property’s setting. The building 
retains integrity of design, workmanship, and materials needed to be eligible under Criterion 
C. The construction of new noise walls or other visual changes, including the closer 
proximity of the viaduct to the resource, will not affect the features that qualify the resource 
for inclusion in the NRHP. Therefore, CDOT has concluded that the Revised Viaduct 
Alternative, North Option would result in a determination of No Adverse Effect. 

 
o Revised Viaduct Alternative, South Option: This option would have a similar effect as the 

Revised Viaduct Alternative, North Option. Therefore, CDOT has concluded that the 
Revised Viaduct Alternative, North Option would result in a determination of No Adverse 
Effect for this option. 

 
 Partial Cover Lowered Alternative 

o Partial Cover Lowered Alternative, Basic and Modified Options: The Partial Cover 
Lowered Alternative would shift the roadway to the north, resulting in the historic property 
being located approximately 250 feet closer to I-70. There would be no direct effects from 
the proposed work through temporary or permanent easements or ROW acquisitions, and 
also no indirect effects related to noise, visual, and setting changes in the area due to the 
lowering of the interstate and eliminating the visual intrusion of the viaduct. This property 
was constructed in 1907, prior to the construction of the existing I-70 viaduct. The viaduct 
was constructed outside the period of significance for the resource and, as such, its removal 
will not diminish the character-defining features that make the resource eligible for the 
NRHP under Criterion C. The integrity of setting has further been diminished by the removal 
of surrounding original buildings, construction of newer residences and industrial buildings, 
and modifications to original building materials. The introduction of the lowered highway 
would not diminish the integrity of design, workmanship, and materials necessary to convey 
significance under Criterion C. Therefore, CDOT concludes that the Partial Cover Lowered 
Alternative would result in a determination of No Adverse Effect. 

E.G. Trading Post, 1630–1632 East 47th Avenue (5DV9805) 
Coors Brewing Company initially constructed this building as a brewery tavern to service the Union Stock 
Yards. Following the 1916 state Prohibition laws, it was converted into a general store/grocery (federal 
prohibition laws began in 1919). The 2012 recording found paint is peeling on the wood above the windows 
and on the garage door on the north side of the building. No other modifications or additions were noted 
since the prior recordation. This building is significant due to its association with the social history of the 
Elyria neighborhood as a local brewery and saloon (Criterion A) and for its architectural value (Criterion C) 
as representative of a commercial form of the Denver Terrace style. 
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 No-Action Alternative 
o No-Action Alternative, North Option: This property is located west of Brighton Boulevard 

and northwest of the existing viaduct. The viaduct would remain in its current location, but 
expand slightly to the north nearer to this building. No temporary or permanent easements 
or ROW acquisitions would be necessary. Potential indirect effects include visual changes to 
the setting and increases in noise. The property was constructed in 1898, prior to the 
construction of the existing I-70 viaduct. The viaduct was constructed outside the period of 
significance for the resource and, as such, its replacement will not diminish the character-
defining features that make the resource eligible for the NRHP under Criterion A or C. The 
construction of a replacement viaduct will not introduce a new visual element to the setting, 
as a viaduct currently exists. The integrity of setting has further been diminished by the 
removal of surrounding original buildings, construction of newer residences and industrial 
buildings, and modifications to original building materials. 
 
Noise modeling in this area did result in a recommendation for noise mitigation in the form of 
noise walls, which would shield the property from increased noise levels. This action would 
not directly or indirectly diminish the integrity of the property’s significant historic features, as 
it would still be able to convey significance for its association with the social history of the 
Elyria neighborhood and as a representative example of a commercial form of the Denver 
Terrace style. The property already has poor historic integrity of setting, so the addition of 
noise walls would not diminish the character of the property’s use or physical features within 
the property’s setting. The building retains the integrity of design, workmanship, and 
materials needed to support its eligibility under Criterion A and C. Therefore, CDOT has 
concluded that the No-Action Alternative, North Option would result in a determination of No 
Historic Properties Affected. 

 
o No-Action Alternative, South Option: The same determination has been made for this 

option: No Historic Properties Affected for this resource. 
 

 Revised Viaduct Alternative 
o Revised Viaduct Alternative, North Option: This property is located north of the viaduct 

and between Brighton Boulevard and Vine Street. It would not be subject to temporary or 
permanent easements or ROW acquisition for the Revised Viaduct, North Option. However, 
there would be indirect effects in the form of noise, visual, and historic setting changes in the 
area as a result of this option. The undertaking would involve replacement of the existing 
elevated I-70 with another elevated and wider highway to the north, coming approximately 
275 feet closer to the resource. The commercial building would experience an increase in 
traffic noise over time due to the freeway widening and added capacity. Noise walls adjacent 
to the highway would provide a reduction in elevation noise levels, which would limit the 
noise effects to within the range considered acceptable. Visual effects would result from the 
increase in the visible mass of the highway and the proposed 12- to 14-foot-high noise walls. 
Another visual alteration will occur with the demolition of the existing viaduct. 
 
This resource was constructed in 1898, prior to the construction of the existing I-70 viaduct. 
The viaduct was constructed outside the period of significance for the resource and, as 
such, its replacement, and the construction of a replacement viaduct closer to the resource 
will not diminish the character-defining features that make the resource eligible for the 
NRHP under Criterion A and C. The integrity of setting has further been diminished by the 
removal of surrounding original buildings, construction of newer residences and industrial 
buildings, and modifications to original building materials. The property already has poor 
historic integrity of setting, so the addition of noise walls would not diminish the character of 
the property’s use or physical features. The building will retain integrity of design, 
workmanship, materials, association, and feeling necessary to support eligibility under 
Criterion A for its association with the social history of the Elyria neighborhood and Criterion 
C as a good example of a commercial form of the Denver Terrace style. Therefore, CDOT 
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has concluded that the Revised Viaduct Alternative, North Option would result in a 
determination of No Adverse Effect. 

 
o Revised Viaduct Alternative, South Option: This option would have a similar effect as the 

Revised Viaduct Alternative, North Option. Therefore, CDOT has concluded that the 
Revised Viaduct Alternative, South Option would result in a determination of No Adverse 
Effect for this resource. 

 
 Partial Cover Lowered Alternative 

o Partial Cover Lowered Alternative, Basic and Modified Options: This property would not 
be directly affected through temporary or permanent easements or ROW acquisitions 
related to constructing the Partial Cover Lowered Alternative. The Partial Cover Lowered 
Alternative would shift the roadway to the north, resulting in the historic property being 
located approximately 275 feet closer to I-70. Indirect effects related to noise, visual, and 
setting changes in the area would occur due to the lowering of the interstate and eliminating 
the visual intrusion of the viaduct. This property was constructed in 1898, prior to the 
construction of the existing I-70 viaduct. The viaduct was constructed outside the period of 
significance for the resource and, as such, its removal will not diminish the character-
defining features that make the resource eligible for the NRHP under Criterion A or C. The 
integrity of setting has further been diminished by the removal of surrounding original 
buildings, construction of newer residences and industrial buildings, and modifications to 
original building materials. The introduction of the lowered highway would not diminish the 
integrity of design, workmanship, materials, feeling, or association contributing to the 
resource’s significance under Criterion A or C since the property would not alter the 
character-defining features that qualify it for inclusion in the NRHP. CDOT has concluded 
that the Partial Cover Lowered Alternative would result in a determination of No Adverse 
Effect. 

Miller Residence, 4675 Williams Street (5DV9823) 
This is a one-and-one-half-story, brick, rectangular plan, residential building with a front gabled roof, located 
north of I-70. The 2012 survey found an aluminum-framed storm door was added to the front door on the 
east façade. Two skylights, framed with metal, have been added to the north and south facades, placed near 
the eastern portions of the roof. Although it has undergone limited modern alterations, the resource retains 
sufficient integrity of design, materials, and workmanship to demonstrate the resource’s eligibility under 
Criterion C in the area of Architecture as a good representation of a late Victorian Vernacular style. 

 No-Action Alternative 
o No-Action Alternative, North Option: This property is located in the block directly north of 

the viaduct, and is 450 feet to 500 feet from the existing viaduct structure. The replacement 
viaduct would be widened, expanding it approximately 100 feet to150 feet closer to the 
property. No temporary or permanent easements or ROW acquisitions would be necessary 
from this resource. Potential indirect effects include visual changes to the setting and 
increases in noise. This property was constructed in 1893, prior to the construction of the 
existing I-70 viaduct. The viaduct was constructed outside the period of significance for the 
resource and, as such, its replacement will not diminish the character-defining features that 
make the resource eligible for the NRHP under Criterion C. The replacement of the viaduct 
would be closer than its existing location; however, the integrity of setting was already 
compromised with the addition of the existing viaduct, the removal of surrounding original 
buildings, construction of newer residences and industrial buildings, and modifications to 
original building materials. 
 
Noise modeling at this location has determined there would be a perceptible increase in 
noise for the No-Action Alternative, North Option, mitigated by noise walls, which would 
shield the property from increased noise levels. The addition of noise walls would not 
diminish the character of the property’s use or physical features within the property’s setting. 
The building retains integrity of design, workmanship, and materials needed to be eligible 
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under Criterion C, so the construction of new noise walls and other visual changes will not 
impact the resource’s ability to convey significance as a good example of late Victorian 
Vernacular style architecture. CDOT, therefore, concludes the effects would result in a 
determination of No Adverse Effect for this property. 

 
o No-Action Alternative, South Option: This option would have a similar effect as the No-

Action Alternative, North Option (although the property would be 20 feet closer to the 
viaduct). Therefore, CDOT concludes that the No-Action Alternative, South Option would 
result in a determination of No Adverse Effect for this resource. 

 
 Revised Viaduct Alternative 

o Revised Viaduct Alternative, North Option: This property would not be subject to 
temporary or permanent easements or ROW acquisition for the Revised Viaduct Alternative, 
North Option. It would experience indirect effects in the form of noise, visual, and historic 
setting changes from the proposed work to the Brighton Boulevard westbound off-ramp and 
eastbound on-ramp, which would be realigned due to the viaduct reconstruction and 
widening. The highway would remain in its current location, but be widened to the north by 
approximately 225 feet, moving it closer to this property. This property was constructed in 
1893, prior to the construction of the existing I-70 viaduct. The viaduct was constructed 
outside the period of significance for the resource and, as such, its replacement will not 
diminish the character-defining features that make the resource eligible for the NRHP under 
Criterion C. The integrity of setting has further been diminished by the removal of 
surrounding original buildings, construction of newer residences and industrial buildings, and 
modifications to original building materials. 
 
The residential property would experience an increase in traffic noise over time due to the 
freeway widening and added capacity. Noise walls adjacent to the highway would provide a 
reduction in elevated noise levels, which would limit the noise effects to within the range 
considered acceptable. Visual effects would result from the increase in the visible mass of 
the highway and the proposed 12- to 14-foot-high noise walls. The property already has 
poor historic integrity of setting, so the addition of noise walls would not diminish the 
character of the property’s use or physical features within the property’s setting. The building 
retains integrity of design, workmanship, and materials needed to be eligible under Criterion 
C, so the construction of new noise walls or other visual changes, including the closer 
proximity of the viaduct to the resource, will not affect the features that qualify the resource 
for inclusion in the NRHP. Therefore, CDOT has concluded that the Revised Viaduct 
Alternative, North Option would result in a finding of No Adverse Effect. 

 
o Revised Viaduct Alternative, South Option: This option would have a similar effect as the 

Revised Viaduct Alternative, North Option. Therefore, CDOT has concluded that the 
Revised Viaduct Alternative, South Option would result in a finding of No Adverse Effect for 
this resource. 

 
 Partial Cover Lowered Alternative 

o Partial Cover Lowered Alternative, Basic and Modified Options: The Partial Cover 
Lowered Alternative would shift the roadway to the north, resulting in the historic property 
being located approximately 250 feet closer to I-70. There would be no direct effects from 
the proposed work through temporary or permanent easements or ROW acquisition, but 
there would be indirect effects related to noise, visual, and setting changes in the area due 
to the lowering of the interstate and eliminating the visual intrusion of the viaduct. This 
property was constructed in 1893, prior to the construction of the existing I-70 viaduct. The 
viaduct was constructed outside the period of significance for the resource and, as such, its 
removal will not diminish the character-defining features that make the resource eligible for 
the NRHP under Criterion C. The integrity of setting has further been diminished by the 
removal of surrounding original buildings, construction of newer residences and industrial 
buildings, and modifications to original building materials. The introduction of the lowered 
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highway would not diminish the integrity of design, workmanship, and materials necessary to 
convey significance under Criterion C. Therefore, CDOT has concluded that the Partial 
Cover Lowered Alternative would result in a determination of No Adverse Effect. 

Herzberg Property, 4665–4669 Williams Street (5DV9828) 
This is a brick, one-story, U-shaped plan, multiple family residential building with a flat roof, located north of 
I-70. The 2012 survey found no modifications to the property since the previous survey. Although it has 
undergone limited modern alterations since it was constructed, the resource retains sufficient integrity of 
design, materials, and workmanship to demonstrate the resource’s eligibility under Criterion C in the area of 
Architecture. It is eligible for listing on the NRHP under Criterion C as a good architectural representative of 
the Denver Terrace style. 

 No-Action Alternative 
o No-Action Alternative, North Option: This property is located in the block directly north of 

the viaduct, and is 400 feet to 450 feet from the existing viaduct structure. The replacement 
viaduct would be widened and would be approximately 100 feet to 150 feet closer to the 
property. No temporary or permanent easements or ROW acquisitions would be necessary 
from this resource. Potential indirect effects include visual changes to the setting and 
increases in noise. This property was constructed in 1886, prior to the construction of the 
existing I-70 viaduct. The viaduct was constructed outside the period of significance for the 
resource and, as such, its replacement will not diminish the character-defining features that 
make the resource eligible for the NRHP under Criterion C. The replacement of the viaduct 
would be closer than its existing location. However, the integrity of setting was already 
compromised with the addition of the existing viaduct, the removal of surrounding original 
buildings, construction of newer residences and industrial buildings, and modifications to 
original building materials. 
 
Noise modeling for this option did find the need for noise mitigation in the form of noise 
walls, which would shield the property from increased noise levels. The addition of noise 
walls would not diminish the character of the property’s use or physical features within the 
property’s setting. The building retains integrity of design, workmanship, and materials 
needed to be eligible under Criterion C, so the construction of new noise walls and other 
visual changes will not impact the resource’s ability to convey significance as a good 
example of the Denver Terrace style. CDOT, therefore, concludes that the No-Action 
Alternative, North Option would result in a determination of No Adverse Effect for this 
property. 

 
o No-Action Alternative, South Option: Similar effects as the No-Action Alternative, North 

Option would be experienced (although the property would be 20 feet closer to the viaduct) 
for this resource. Therefore, CDOT concludes that the No-Action Alternative, South Option 
would result in a finding of No Adverse Effect for this resource. 

 
 Revised Viaduct Alternative 

Revised Viaduct Alternative, North Option: This property would not be subject to 
temporary or permanent easements or ROW acquisition for the Revised Viaduct Alternative, 
North Option. It would experience indirect effects in the form of noise, visual, and historic 
setting changes from the proposed work to the Brighton Boulevard westbound off-ramp and 
eastbound on-ramp, which would be realigned due to the viaduct reconstruction and 
widening. The highway would remain in its current location, but be widened to the north by 
approximately 225 feet, moving it closer to this property. This property was constructed in 
1886, prior to the construction of the existing I-70 viaduct. The viaduct was constructed 
outside the period of significance for the resource and, as such, its replacement will not 
diminish the character-defining features that make the resource eligible for the NRHP under 
Criterion C. The integrity of setting has further been diminished by the removal of 
surrounding original buildings, construction of newer residences and industrial buildings, and 
modifications to original building materials. 
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The residential property would experience an increase in traffic noise over time due to the 
freeway widening and added capacity. Noise walls adjacent to the highway would provide a 
reduction in elevated noise levels, which would limit the noise effects to within the range 
considered acceptable. Visual effects would result from the increase in the visible mass of 
the highway and the proposed 12- to 14-foot-high noise walls. The property already has 
poor historic integrity of setting, so the addition of noise walls would not diminish the 
character of the property’s use or physical features within the property’s setting. The building 
retains integrity of design, workmanship, and materials needed to be eligible under Criterion 
C, so the construction of new noise walls or other visual changes, including the closer 
proximity of the viaduct to the resource, will not affect the features that qualify the resource 
for inclusion in the NRHP. Therefore, CDOT has concluded that the Revised Viaduct 
Alternative, North Option would result in a finding of No Adverse Effect for this resource. 

 
o Revised Viaduct Alternative, South Option: A similar effect as the Revised Viaduct 

Alternative, North Option would occur for this resource. Therefore, CDOT has determined 
that the Revised Viaduct Alternative, South Option would result in a finding of No Adverse 
Effect for this resource. 

 
 Partial Cover Lowered Alternative 

o Partial Cover Lowered Alternative, Basic and Modified Options: The Partial Cover 
Lowered Alternative would shift the roadway to the north, resulting in the historic property 
being located approximately 250 feet closer to I-70. There would be no direct effects from 
the proposed work through temporary or permanent easements or ROW acquisition, but 
there would be indirect effects related to noise, visual, and setting changes in the area due 
to the lowering of the interstate and eliminating the visual intrusion of the viaduct. This 
property was constructed in 1886, prior to the construction of the existing I-70 viaduct. The 
viaduct was constructed outside the period of significance for the resource and, as such, its 
removal will not diminish the character-defining features that make the resource eligible for 
the NRHP under Criterion C. The integrity of setting has further been diminished by the 
removal of surrounding original buildings, construction of newer residences and industrial 
buildings, and modifications to original building materials. The introduction of the lowered 
highway would not diminish the integrity of design, workmanship, and materials necessary to 
convey significance under Criterion C. Therefore, CDOT has concluded that the Partial 
Cover Lowered Alternative would result in a determination of No Adverse Effect for this 
resource. 

Ponce Residence, 4668 High Street (5DV10034) 
This is a one-story, rectangular plan, residential building constructed with horizontal siding, with a front 
gabled roof, located north of I-70. The 2012 survey found no modifications to the property since the original 
survey. Although it has undergone limited modern alterations since it was constructed, the resource retains 
sufficient integrity of design, materials, and workmanship to demonstrate the resource’s eligibility under 
Criterion C in the area of Architecture as representative of the late 19th century American Movement’s 
Vernacular style. 

 No-Action Alternative 
o No-Action Alternative, North Option: This property is located in the block directly north of 

the viaduct, and is 300 feet to 450 feet from the existing viaduct structure. The replacement 
viaduct would be widened, moving it approximately 85 feet closer to the property. There 
would be no direct effects associated with the proposed work, through temporary or 
permanent easements or ROW acquisitions. Potential indirect effects include visual changes 
to the setting and increases in noise. This property was constructed in 1886, prior to the 
construction of the existing I-70 viaduct. The viaduct was constructed outside the period of 
significance for the resource and, as such, its replacement will not diminish the character-
defining features that make the resource eligible for the NRHP under Criterion C. The 
replacement of the viaduct would be closer than its existing location. However, the integrity 
of setting was already compromised with the addition of the existing viaduct, the removal of 
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surrounding original buildings, construction of newer residences and industrial buildings, and 
modifications to original building materials. 
 
Noise modeling for this option did find the need for noise mitigation in the form of noise 
walls, which would shield the property from increased noise levels. The addition of noise 
walls would not diminish the character of the property’s use or physical features within the 
property’s setting. The building retains integrity of design, workmanship, and materials 
needed to be eligible under Criterion C, so the construction of new noise walls and other 
visual changes will not impact the resource’s ability to convey significance under Criterion C. 
CDOT, therefore, concludes that the No-Action Alternative, North Option would result in a 
finding of No Adverse Effect for this property. 

 
o No-Action Alternative, South Option: This option has a similar effect as the No-Action 

Alternative, North Option (though it will be five feet closer). Therefore, CDOT has concluded 
that the No-Action Alternative, South Option would result in a determination of No Adverse 
Effect for this resource. 

 
 Revised Viaduct Alternative 

o Revised Viaduct Alternative, North Option: This property would not be subject direct 
effects such as temporary or permanent easements or ROW acquisitions for the Revised 
Viaduct Alternative, North Option. It would experience indirect effects in the form of noise, 
visual, and historic setting changes from the proposed work to the Brighton Boulevard 
westbound off-ramp and eastbound on-ramp, which would be realigned due to the viaduct 
reconstruction and widening. The highway would remain in its current location, but be 
widened to the north by approximately 160 feet, moving it closer to this property. This 
property was constructed in 1886, prior to the construction of the existing I-70 viaduct. The 
viaduct was constructed outside the period of significance for the resource and, as such, its 
replacement will not diminish the character-defining features that make the resource eligible 
for the NRHP under Criterion C. The integrity of setting has further been diminished by the 
removal of surrounding original buildings, construction of newer residences and industrial 
buildings, and modifications to original building materials. 
 
The residential property would experience an increase in traffic noise over time due to the 
freeway widening and added capacity. Noise walls adjacent to the highway would provide a 
reduction in elevated noise levels, which would limit the noise effects to within the range 
considered acceptable. Visual effects would result from the increase in the visible mass of 
the highway and the proposed 12- to 14-foot-high noise walls. The property already has 
poor historic integrity of setting, so the addition of noise walls would not diminish the 
character of the property’s use or physical features within the property’s setting. The building 
retains integrity of design, workmanship, and materials needed to be eligible under Criterion 
C, so the construction of new noise walls or other visual changes, including the closer 
proximity of the viaduct to the resource, will not affect the features that qualify the resource 
for inclusion in the NRHP. Therefore, CDOT has determined that the Revised Viaduct 
Alternative, North Option would result in a finding of No Adverse Effect for this resource. 

 
o Revised Viaduct Alternative, South Option: This option has a similar effect as the 

Revised Viaduct Alternative, North Option for this resource. Therefore, CDOT has 
determined the Revised Viaduct Alternative, South Option would result in a determination of 
No Adverse Effect for this resource. 

 
 Partial Cover Lowered Alternative 

o Partial Cover Lowered Alternative, Basic and Modified Options: The Partial Cover 
Lowered Alternative would shift the roadway to the north, resulting in the historic property 
being located approximately 225 feet closer to I-70. There would be no direct effects through 
temporary or permanent easements or ROW acquisition from the proposed work, but there 
would be indirect effects related to noise, visual, and setting changes in the area due to the 
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lowering of the interstate and eliminating the visual intrusion of the viaduct. This property 
was constructed in 1886, prior to the construction of the existing I-70 viaduct. The viaduct 
was constructed outside the period of significance for the resource and, as such, its removal 
will not diminish the character-defining features that make the resource eligible for the 
NRHP under Criterion C. The integrity of setting has further been diminished by the removal 
of surrounding original buildings, construction of newer residences and industrial buildings, 
and modifications to original building materials. The introduction of the lowered highway 
would not diminish the integrity of design, workmanship, and materials necessary to convey 
significance under Criterion C. Therefore, CDOT concludes that the Partial Cover Lowered 
Alternative would result in a determination of No Adverse Effect for this resource. 

Garcia Residence, 4695 High Street (5DV10040) 
This is a brick, one-and-one-half-story, rectangular plan, residential building with a front gabled roof, located 
north of I-70. The 2012 survey found the resource re-painted. The resource retains sufficient integrity of 
design, materials, and workmanship to demonstrate the resource’s eligibility under Criterion C in the area of 
Architecture as a good example of late Victorian Vernacular style. 

 No-Action Alternative 
o No-Action Alternative, North Option: This property is located in the block directly north of 

the viaduct, and is 450 feet to 500 feet from the existing viaduct structure. The replacement 
viaduct would be widened and would be approximately 75 feet to 110 feet closer to the 
property. No temporary or permanent easements or ROW acquisitions would be necessary 
from this resource. Potential indirect effects include visual changes to the setting and 
increases in noise. This property was constructed in 1903, prior to the construction of the 
existing I-70 viaduct. The viaduct was constructed outside the period of significance for the 
resource and, as such, its replacement will not diminish the character-defining features that 
make the resource eligible for the NRHP under Criterion C. The replacement of the viaduct 
would be closer than its existing location. However, the integrity of setting was already 
compromised with the addition of the existing viaduct, the removal of surrounding original 
buildings, construction of newer residences and industrial buildings, and modifications to 
original building materials. 
 
Noise modeling for this option did find the need for noise mitigation in the form of noise 
walls, which would shield the property from increased noise levels. The addition of noise 
walls would not diminish the character of the property’s use or physical features within the 
property’s setting. The building retains integrity of design, workmanship, and materials 
needed to be eligible under Criterion C, so the construction of new noise walls and other 
visual changes will not impact the resource’s ability to convey significance under Criterion C. 
Therefore, CDOT concludes that the No-Action Alternative, North Option would result in a 
finding of No Adverse Effect for this property. 

 
o No-Action Alternative, South Option: This option would have a similar effect as the No-

Action Alternative, North Option for this resource. Therefore, CDOT has concluded that the 
No-Action Alternative, South Option would result in a determination of No Adverse Effect 
for this resource. 

 
 Revised Viaduct Alternative 

o Revised Viaduct Alternative, North Option: This property would not be subject to 
temporary or permanent easements or ROW acquisitions for the Revised Viaduct 
Alternative, North Option. It would experience indirect effects in the form of noise, visual, 
and historic setting changes from the proposed work to the Brighton Boulevard westbound 
off-ramp and eastbound on-ramp, which would be realigned due to the viaduct 
reconstruction and widening. The highway would remain in its current location, but be 
widened to the north by approximately 200 feet, moving it closer to this property. This 
property was constructed in 1903, prior to the construction of the existing I-70 viaduct. The 
viaduct was constructed outside the period of significance for the resource and, as such, its 
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replacement will not diminish the character-defining features that make the resource eligible 
for the NRHP under Criterion C. The integrity of setting has further been diminished by the 
removal of surrounding original buildings, construction of newer residences and industrial 
buildings, and modifications to original building materials. 
 
The residential property would experience an increase in traffic noise over time due to the 
freeway widening and added capacity. Noise walls adjacent to the highway would provide a 
reduction in elevated noise levels, which would limit the noise effects to within the range 
considered acceptable. Visual effects would result from the increase in the visible mass of 
the highway and the proposed 12- to 14-foot-high noise walls. The property already has 
poor historic integrity of setting, so the addition of noise walls would not diminish the 
character of the property’s use or physical features within the property’s setting. The building 
retains integrity of design, workmanship, and materials needed to be eligible under Criterion 
C, so the construction of new noise walls or other visual changes, including the closer 
proximity of the viaduct to the resource, will not affect the features that qualify the resource 
for inclusion in the NRHP. Therefore, CDOT has determined that the Revised Viaduct 
Alternative, North Option would result in a finding of No Adverse Effect for this resource. 
 

o South Option: This resource would have a similar effect as the Revised Viaduct Alternative, 
North Option. Therefore, CDOT has concluded that the Revised Viaduct Alternative, South 
Option would result in a determination of No Adverse Effect for this resource. 

 
 Partial Cover Lowered Alternative 

o Partial Cover Lowered Alternative, Basic and Modified Options: The Partial Cover 
Lowered Alternative would shift the roadway to the north, resulting in the historic property 
being located approximately 210 feet closer to I-70. There would be no direct effects from 
the proposed work through temporary or permanent easements or ROW acquisition, but 
indirect effects related to noise, visual, and setting changes in the area would result due to 
the lowering of the interstate and eliminating the visual intrusion of the viaduct. This property 
was constructed in 1903, prior to the construction of the existing I-70 viaduct. The viaduct 
was constructed outside the period of significance for the resource and, as such, its removal 
will not diminish the character-defining features that make the resource eligible for the 
NRHP under Criterion C. The integrity of setting has further been diminished by the removal 
of surrounding original buildings, construction of newer residences and industrial buildings, 
and modifications to original building materials. The introduction of the lowered highway 
would not diminish the integrity of design, workmanship, and materials necessary to convey 
significance under Criterion C. Therefore, CDOT has determined that the Partial Cover 
Lowered Alternative would result in a finding of No Adverse Effect for this resource. 

Krestchmar Property, 4662–4664 Williams Street (5DV10085) 
This is a one-story, rectangular plan, multiple family residential building with a brick foundation and brick wall 
construction that has a front gabled roof, located north of I-70. Sometime between 2006 and 2012, the 
window on the south side of the east façade was replaced with a paired, double-slider window. The windows 
on the first floor, south façade, also have been replaced. On the south façade, there is one large single-
paned window, then a paired double-hung window. These are replacement windows since the 2006 site visit. 
In addition, the stucco on the east and southern roof gables has been repainted. Although it has undergone 
some modern alterations, the resource retains sufficient integrity of design, materials, and workmanship to 
demonstrate the resource’s eligibility under Criterion C in the area of Architecture as a good example of the 
Craftsmen style. 

 No-Action Alternative 
o No-Action Alternative, North Option: This property is located in the block directly north of 

the viaduct and is 350 feet to 400 feet from the existing viaduct structure. The replacement 
viaduct would be widened and would be approximately 75 feet to 100 feet closer to the 
property. No temporary or permanent easements or ROW acquisitions would be necessary 
from this resource. Potential indirect effects include visual changes to the setting and 



I-70 East Environmental Impact Statement 
Section 106 Determination of Effects 

 

50 
  

August 2014
 

increases in noise. This property was constructed in 1937, prior to the construction of the 
existing I-70 viaduct. The viaduct was constructed outside the period of significance for the 
resource and, as such, its replacement will not diminish the character-defining features that 
make the resource eligible for the NRHP under Criterion C. The replacement of the viaduct 
would be closer than its existing location. However, the integrity of setting was already 
compromised with the addition of the existing viaduct, the removal of surrounding original 
buildings, construction of newer residences and industrial buildings, and modifications to 
original building materials. 
 
Noise modeling for this option did find the need for noise mitigation in the form of noise 
walls, which would shield the property from increased noise levels. The addition of noise 
walls would not diminish the character of the property’s use or physical features within the 
property’s setting. The building retains integrity of design, workmanship, and materials 
needed to be eligible under Criterion C, so the construction of new noise walls and other 
visual changes will not impact the resource’s ability to convey significance under Criterion C. 
Therefore, CDOT concludes that the No-Action Alternative, North Option would result in a 
determination of No Adverse Effect for this property. 

 
o No-Action Alternative, South Option: This option would have similar effects as the No-

Action Alternative, North Option. Therefore, CDOT concludes that the No-Action Alternative, 
South Option would result in a determination of No Adverse Effect for this resource. 

 
 Revised Viaduct Alternative 

o Revised Viaduct Alternative, North Option: This property would not be subject to 
temporary or permanent easements or ROW acquisition for the Revised Viaduct Alternative, 
North Option. It would experience indirect effects in the form or noise, visual, and historic 
setting changes from the proposed work to the Brighton Boulevard westbound off-ramp and 
eastbound on-ramp, which would be realigned due to the viaduct reconstruction and 
widening. The highway would remain in its current location, but be widened to the north by 
approximately 215 feet, moving it closer to this property. This property was constructed in 
1937, prior to the construction of the existing I-70 viaduct. The viaduct was constructed 
outside the period of significance for the resource and, as such, its replacement will not 
diminish the character-defining features that make the resource eligible for the NRHP under 
Criterion C. The integrity of setting has further been diminished by the removal of 
surrounding original buildings, construction of newer residences and industrial buildings, and 
modifications to original building materials. 
 
The residential property would experience an increase in traffic noise over time due to the 
freeway widening and added capacity. Noise walls adjacent to the highway would provide a 
reduction in elevated noise levels, which would limit the noise effects to within the range 
considered acceptable. Visual effects would result from the increase in the visible mass of 
the highway and the proposed 12- to 14-foot-high noise walls. The property already has 
poor historic integrity of setting, so the addition of noise walls would not diminish the 
character of the property’s use or physical features within the property’s setting. The building 
retains integrity of design, workmanship, and materials needed to be eligible under Criterion 
C, so the construction of new noise walls or other visual changes, including the closer 
proximity of the viaduct to the resource, will not affect the features that qualify the resource 
for inclusion in the NRHP. Therefore, CDOT has determined that the Revised Viaduct 
Alternative, North Option would result in a finding of No Adverse Effect for this resource 

 
o Revised Viaduct Alternative, South Option: This option would have a similar effect as the 

Revised Viaduct Alternative, North Option. Therefore, CDOT has concluded that the 
Revised Viaduct Alternative, South Option would have a determination of No Adverse 
Effect for this resource. 
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 Partial Cover Lowered Alternative 
o Partial Cover Lowered Alternative, Basic and Modified Options: The Partial Cover 

Lowered Alternative would shift the roadway to the north, resulting in the historic property 
being located approximately 195 feet closer to I-70. There would be no direct effects from 
the proposed work through temporary or permanent easements or ROW acquisition, but 
there would be indirect effects, related to noise, visual, and setting changes in the area due 
to the lowering of the interstate and eliminating the visual intrusion of the viaduct. This 
property was constructed in 1937, prior to the construction of the existing I-70 viaduct. The 
viaduct was constructed outside the period of significance for the resource and, as such, its 
removal will not diminish the character-defining features that make the resource eligible for 
the NRHP under Criterion C. The integrity of setting has further been diminished by the 
removal of surrounding original buildings, construction of newer residences and industrial 
buildings, and modifications to original building materials. The introduction of the lowered 
highway would not diminish the integrity of design, workmanship, and materials necessary to 
convey significance under Criterion C. Therefore, CDOT has determined that the Partial 
Cover Lowered Alternative would result in a finding of No Adverse Effect for this resource 

Abrams/Loretta Residence, 4679 Vine Street (5DV10135) 
This is a one-and-one-half-story, stucco covered wall construction, rectangular plan, residential building with 
a cross-gabled roof, located north of I-70. Sometime between 2006 and 2012, the resource was repainted a 
light grey. The trim of the resource was repainted a dark grey. Although it has undergone limited modern 
alterations, the resource retains sufficient integrity of design, materials, and workmanship to demonstrate the 
resource’s eligibility under Criterion C in the area of Architecture as a good representative of late Victorian 
Vernacular style. 

 No-Action Alternative 
o No-Action Alternative, North Option: This property is located in the block directly north of 

the viaduct, and is 450 feet to 500 feet from the existing viaduct structure. The replacement 
viaduct would be widened and would be approximately 110 feet closer to the property. No 
temporary or permanent easements or ROW acquisitions would be necessary from this 
resource. Potential indirect effects include visual changes to the setting and increases in 
noise. This property was constructed in 1886, prior to the construction of the existing I-70 
viaduct. The viaduct was constructed outside the period of significance for the resource and, 
as such, its replacement will not diminish the character-defining features that make the 
resource eligible for the NRHP under Criterion C. The replacement of the viaduct would be 
closer than its existing location. However, the integrity of setting was already compromised 
with the addition of the existing viaduct, the removal of surrounding original buildings, 
construction of newer residences and industrial buildings, and modifications to original 
building materials. 
 
Noise modeling for this option did find the need for noise mitigation in the form of noise 
walls, which would shield the property from increased noise levels. The addition of noise 
walls would not diminish the character of the property’s use or physical features within the 
property’s setting. The building retains integrity of design, workmanship, and materials 
needed to be eligible under Criterion C, so the construction of new noise walls and other 
visual changes will not impact the resource’s ability to convey significance. Therefore, CDOT 
concludes the No-Action Alternative, North Option would result in a finding of No Adverse 
Effect for this property. 

 
o No-Action Alternative, South Option: This option would have a similar effect as the No-

Action Alternative, North Option, though the viaduct would be 20 feet closer to the property. 
Therefore, CDOT has concluded that the No-Action Alternative, South Option would result in 
a determination of No Adverse Effect for this resource. 
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 Revised Viaduct Alternative 
o Revised Viaduct Alternative, North Option: This property would not be subject to 

temporary or permanent easements or ROW acquisition for the Revised Viaduct Alternative, 
North Option. It would experience indirect effects in the form of noise, visual, and historic 
setting changes from the proposed work to the Brighton Boulevard westbound off-ramp and 
eastbound on-ramp, which would be realigned due to the viaduct reconstruction and 
widening. The highway would remain in its current location, but be widened to the north by 
approximately 190 feet, moving it closer to this property. This property was constructed in 
1886, prior to the construction of the existing I-70 viaduct. The viaduct was constructed 
outside the period of significance for the resource and, as such, its replacement will not 
diminish the character-defining features that make the resource eligible for the NRHP under 
Criterion C. The integrity of setting has further been diminished by the removal of 
surrounding original buildings, construction of newer residences and industrial buildings, and 
modifications to original building materials. 
 
The residential property would experience an increase in traffic noise over time due to the 
freeway widening and added capacity. Noise walls adjacent to the highway would provide a 
reduction in elevated noise levels, which would limit the noise effects to within the range 
considered acceptable. Visual effects would result from the increase in the visible mass of 
the highway and the proposed 12- to 14-foot-high noise walls. The property already has 
poor historic integrity of setting, so the addition of noise walls would not diminish the 
character of the property’s use or physical features within the property’s setting. The building 
retains integrity of design, workmanship, and materials needed to be eligible under Criterion 
C, so the construction of new noise walls or other visual changes, including the closer 
proximity of the viaduct to the resource, will not affect the features that qualify the resource 
for inclusion in the NRHP. Therefore, CDOT has determined that the Revised Viaduct 
Alternative, North Option would result in a finding of No Adverse Effect for this resource. 

 
o Revised Viaduct Alternative, South Option: This option would experience similar effects 

as the Revised Viaduct Alternative, North Option (though the viaduct will be 100 feet closer). 
Therefore, CDOT has concluded that the Revised Viaduct Alternative, South Option would 
result in a determination of No Adverse Effect for this resource. 

 
 Partial Cover Lowered Alternative 

o Partial Cover Lowered Alternative, Basic and Modified Options: The Partial Cover 
Lowered Alternative would shift the roadway to the north, resulting in the historic property 
being located approximately 250 feet closer to I-70. There would be no direct effects from 
the proposed work through temporary or permanent easements or ROW acquisition, but 
there would be indirect effects related to noise, visual, and setting changes in the area due 
to the lowering of the interstate and eliminating the visual intrusion of the viaduct. This 
property was constructed in 1886, prior to the construction of the existing I-70 viaduct. The 
viaduct was constructed outside the period of significance for the resource and, as such, its 
removal will not diminish the character-defining features that make the resource eligible for 
the NRHP under Criterion C. In addition to the introduction of the viaduct outside the period 
of significance, the integrity of setting has further been diminished by the removal of 
surrounding original buildings, construction of newer residences and industrial buildings, and 
modifications to original building materials. The introduction of the lowered highway would 
not diminish the integrity of design, workmanship, and materials necessary to convey 
significance under Criterion C. Therefore, CDOT has determined that the Partial Cover 
Lowered Alternative would result in a finding of No Adverse Effect for this resource. 

6.2. Section 2 
Section 2 of I-70 is located east of the Union Pacific Railroad segment and ends west of Thompson Court. It 
is part of the Elyria and Swansea Neighborhood and is a mix of commercial, industrial, and residential use. It 
includes the Nestlé Purina PetCare Company on York Street, the Colonial Motel on East 46th Avenue and 
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Elizabeth Street, two businesses, 23 residential properties, and one railroad segment that supports the 
eligibility of the overall linear resource. All of the historic properties in this section are eligible as individual 
properties, as shown in Figure 18. 

6.2.1. Description of existing setting for Section 2 
As in Section 1, the history and development of the properties in Section 2 are closely related to the National 
Western Stock Show. The section includes businesses that cater to visitors to the Stock Show, such as the 
Colonial Motel and gas stations/convenience stores, as well as a diverse collection of individually eligible 
historic residences in Elyria and Swansea. These blocks were evaluated by CDOT for a potential historic 
district, but it was determined that many of the original houses in the Elyria and Swansea Neighborhood had 
been altered with additional massing, modifications to building materials, and removal of architectural 
ornamentation. In addition, due to the removal of many of the original buildings and the intrusion of newer 
residential and industrial buildings, the blocks do not convey the feeling, setting, and association of turn-of-
the-20th-century neighborhoods needed to be eligible as a historic district. Even though there are several 
properties that convey specific architectural styles and forms under Criterion C, the historic setting has been 
altered over the years. 
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Figure 18. Section 2 historic properties 
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6.2.2. Section 2 Alternative Descriptions 

No-Action Alternative 
The replacement of the viaduct would begin at Brighton Boulevard and end at Colorado Boulevard. The 
viaduct already has been replaced with a new structure between I-25 and Brighton Boulevard. The 
refinement of engineering designs, combined with the placement of East 46th Avenue beneath the viaduct, 
would decrease the width of the viaduct constructed for the No-Action Alternative from the alternative 
evaluated in 2010. 

Two options exist for reconstructing the viaduct: shifting immediately to the north (No-Action Alternative, 
North Option) or immediately to the south (No-Action Alternative, South Option). Off- and on-ramps would be 
realigned at Brighton Boulevard, York Street, and Steele Street. The proposed improvements would keep the 
lane configuration the same, with six general-purpose lanes (three in each direction) and a width of 
approximately 140 feet for the viaduct. 

Revised Viaduct Alternative 
The Revised Viaduct Alternative would remain on the existing I-70 alignment, but would add two general-
purpose lanes in each direction between Brighton Boulevard and Colorado Boulevard. Or, with the Managed 
Lanes Option, this alternative would add two managed lanes instead of general-purpose lanes in the same 
area. Within Section 2, the width of the general-purpose lanes and managed lanes are identical. The 
Revised Viaduct Alternative, North and South Options would shift the alignment to either side of the 
interstate. 

In Section 2, the revised viaduct with additional lanes was redesigned to total 197 feet in width, including 
westbound and eastbound East 46th Avenue underneath the viaduct. The revised viaduct would be 
approximately 115 feet wider than the existing viaduct, for a possible maximum width of 205 feet for the 
section of I-70 between Brighton Boulevard and the Union Pacific Railroad, which would include shoulders 
and sidewalks on either side of the viaduct along 46th Avenue. This width includes the reconstruction of the 
Brighton Boulevard interchange associated with the replacement of the viaduct starting at this point, plus 
widening of the facility to bring it up to current AASHTO standards. 

The existing setting of the neighborhood already is dominated by the presence of I-70, so the individually 
eligible residences are representative of architectural styles but do not form a cohesive district. 

Partial Cover Lowered Alternative 
The Partial Cover Lowered Alternative would remove the viaduct and reconstruct the highway below the 
existing ground level. The Partial Cover Lowered Alternative would reach its maximum depth of 
approximately 40 feet below ground surface in Section 2, just east of the Union Pacific Railroad 
(5DV6248.4), near the Nestlé Purina PetCare Company, to accommodate the existing railroad crossing 
above the highway. The remaining portion of the lowered section has a depth of approximately 26 feet below 
grade. 

The widening of I-70 associated with the Partial Cover Lowered Alternative would occur to the north of the 
existing viaduct and result in the location of the highway shifting approximately 350 feet closer to the 
properties than the existing viaduct. Widening to the south is not possible because of the locations of the 
Union Pacific rail yard and the Nestlé Purina PetCare Company south of I-70. 

Noise levels would be reduced for the Partial Cover Lowered Alternative when compared with the No-Action 
Alternative and Revised Viaduct Alternative because the facility would be lowered. 

Lowering I-70 would eliminate a dominant skyline obstruction. The visual presence of the highway would be 
decreased in this area, to be replaced by the gradual lowering of the highway underneath the cover between 
Columbine and Clayton Streets. 
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6.2.3. NRHP-eligible properties and effects in Section 2 
The following section includes brief summaries of NRHP-eligible properties and associated effects in Section 
2. A detailed explanation regarding the effects is provided for those properties with more complicated 
impacts from the project. A summary of effects in Section 2 is included in Table 11 at the end of the 
document. 

Union Pacific Railroad (5DV6248) 
Resource 5DV6248.4 is a segment of the Union Pacific Railroad (5DV6248) that consists of four to six 
standard-gauge railroad tracks. Within the project corridor, the railroad is located just west of the Nestlé 
Purina PetCare Company. The railroad passes underneath the existing I-70 viaduct via the Union Pacific 
Railroad bridge (E-17-Z/5DV7062, determined to be not eligible for the NRHP), which goes over East 46th 
Avenue and travels into the north Denver rail yards. This segment, currently in use and maintained, was 
originally part of the Denver Pacific Railway and Telegraph. Denver Pacific, Kansas Pacific, and the Denver 
and Boulder Valley Railway operated as a single system in this area until 1878. The Denver Pacific line was 
sold to Union Pacific Railroad in 1880. Union Pacific Railroad has retained ownership, although the line is 
generally known as the Denver Pacific. The tracks, rail ties, and track bedding within the segment have been 
replaced or modified, and a number of spurs have been rerouted or altered to accommodate the changing 
business climate of the areas through which they travel. Research indicates that this segment of mainline 
remains located along its original alignment and historic ROW. The railroad is eligible for NRHP inclusion 
under Criterion A for its role in the commercial development of metropolitan Denver and Colorado and the 
segment within the project area retains sufficient integrity to support the entire linear resource. 

 No-Action Alternative 
o No-Action Alternative, North Option: For the No-Action Alternative, North Option, the existing 

Union Pacific Railroad bridge (E-17-Z) over East 46th Avenue would remain in place. 
Reconstruction of the viaduct above the Union Pacific Railroad bridge would require a 
construction easement of approximately 300 feet. The proposed work, however, would not 
change or modify the current appearance of the railroad grade or any of the character-defining 
features, including the alignment or elevation. The replacement of the viaduct would change the 
setting of the railroad. The area surrounding the setting, however, has already been modified 
outside of the period of significance with the alteration of surrounding land use for various 
industries and residential development. Although the integrity of setting may be impacted, the 
integrity of design and association will remain and the proposed work will not impact the ability of 
the railroad to convey significance under Criterion A. CDOT has determined that the No-Action 
Alternative, North Option would have No Adverse Effect to 5DV6248. 
 

o No-Action Alternative, South Option: This option would have a similar effect as the No-Action 
Alternative, North Option. Therefore, CDOT concludes that the No-Action Alternative, South 
Option would result in a determination of No Adverse Effect for this resource. 

 
 Revised Viaduct Alternative 

o Revised Viaduct Alternative, North Option: The Revised Viaduct Alternative, North Option 
would require a similar construction easement as the No-Action Alternative, North and South 
Options. In addition to the viaduct construction, a 4-foot by 10-foot storm drain would be bored 
beneath the tracks at Claude Court, which may result in track bed impacts. At this time, it is 
anticipated that no easements would be required within the historic ROW to facilitate 
construction or maintenance of the storm drain pipe and the bore locations. Although the pipe 
would result in impacts to the track bed, the track will be returned to its current condition 
following construction. The tracks and ballast in the area are not original and have been 
maintained over the years. The impacts to the track bed will not diminish any integrity of 
materials or workmanship, as those aspects have already been impacted. The replacement of 
the viaduct would change the setting of the railroad. The area surrounding the setting, however, 
has already been modified outside of the period of significance with the alteration of surrounding 
land use for various industries and residential development. Although the integrity of setting may 
be impacted, the integrity of design and association will remain and the proposed work will not 
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impact the ability of the railroad to convey significance under Criterion A. CDOT has determined 
that the Revised Viaduct Alternative, North Option would have No Adverse Effect to 5DV6248. 
 

o Revised Viaduct Alternative, South Option: This option would have a similar effect as the 
Revised Viaduct Alternative, North Option. Therefore, CDOT concludes that the Revised Viaduct 
Alternative, South Option would result in a determination of No Adverse Effect for this resource. 

 
 Partial Cover Lowered Alternative 

o Partial Cover Lowered Alternative, Basic and Modified Options: The Partial Cover Lowered 
Alternative would require the removal of the existing I-70 viaduct between Brighton Boulevard 
and Colorado Boulevard, replacing it with a lowered section of highway that would begin at this 
railroad segment. This would include removing the Union Pacific Railroad bridge and 
constructing a new, multi-span bridge that would carry the railroad over the reconstructed I-70 
and eastbound and westbound lanes of East 46th Avenue. The bridge to be replaced, Structure 
E-17-Z (5DV7062), was determined not to be eligible for the NRHP on May 28, 2013, per SHPO 
correspondence. Temporary track relocation would be required to make the new bridge 
construction easier. The removal of the existing bridge, which currently carries the railroad over 
East 46th Avenue, and the temporary relocation of the tracks would change the current 
appearance of the railroad. This alternative would require a construction easement of 
approximately 549 feet of the railroad. The Partial Cover Lowered Alternative would require the 
same storm drain as with the Revised Viaduct Alternative, North and South Options. Because 
this option requires removing a physical feature of the railroad, which will diminish the integrity of 
design, CDOT has determined that the Partial Cover Lowered Alternative would have an 
Adverse Effect to 5DV6248. 

Hovan/Plazola Residence, 4673 Josephine Street (5DV1172) 
This brick, one-story, rectangular plan, residential building with a front gabled roof was constructed in 1890 
and is located north of I-70. The 2012 survey found the lower northeastern corner on the east façade of the 
building needs tuck-pointing. The front façade brick and trim were re-painted, the front security door 
removed, and the front window on the east façade replaced with a window that has a fixed pane on the top 
and a double slider on the bottom of the window. Although it has undergone some modern alterations, the 
building retains sufficient integrity of design, workmanship, feeling, association, and setting to support its 
eligibility to the NRHP under Criterion C. 

 No-Action Alternative 
o No-Action Alternative, North Option: This property is located on the north side of I-70. There 

are no direct effects associated with the work, and no temporary or permanent construction 
easements or ROW would be acquired from this property. Potential indirect effects include visual 
changes to the setting and increases in noise. The change to the setting consists of rebuilding 
the viaduct so that I-70 can continue to function in its current capacity and configuration. Noise 
modeling in this area did result in a recommendation for noise mitigation in the form of noise 
walls, which would shield the property from increased noise levels. This action would not directly 
or indirectly diminish the integrity of the property’s significant historic features as it would still be 
able to convey  architectural significance under Criterion C. In addition to the construction of the 
viaduct outside of the period of significance, the integrity of setting has further been diminished 
by the removal of original buildings, construction of newer residences and industrial buildings, 
and modifications to original building materials. 
 
This action would not directly or indirectly diminish the integrity of the property’s significant 
historic features, as it would still be able to convey architectural significance under Criterion C. 
The property already has poor historic integrity of setting, so the addition of noise walls would 
not diminish the character of the property’s use or physical features within the property’s setting. 
The building retains integrity of design, workmanship, and materials needed to be justify its 
eligibility under Criterion C, so the construction of new noise walls and other visual changes will 
not impact the integrity of design. CDOT, therefore, concludes that the No-Action Alternative, 
North Option would result in a finding of No Adverse Effect for this property. 
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o No-Action Alternative, South Option: This option would have a similar effect as the No-Action 
Alternative, North Option. Therefore, CDOT concludes that the No-Action Alternative, South 
Option would result in a determination of No Adverse Effect for this property. 

 
 Revised Viaduct Alternative 

o Revised Viaduct Alternative, North Option: This property would not be subject to temporary 
or permanent easements or ROW acquisition for this option. However, there would be noise, 
visual, and historic setting changes in the area as a result of this option. The undertaking would 
involve replacing the existing elevated I-70 with another elevated and wider highway to the 
north, coming approximately 300 feet closer to the property. The residential property would 
experience an increase in traffic noise over time due to the freeway widening and added 
capacity. Noise walls adjacent to the highway would provide a reduction in elevation noise 
levels, which would limit the noise effects to within the range considered acceptable. Another 
visual alteration will occur with the demolition of the existing viaduct. This resource was 
constructed in 1890, prior to the construction of the existing I-70 viaduct. The viaduct was 
constructed outside the period of significance for the resource and, as such, its replacement and 
the construction of a replacement viaduct closer to the resource would not diminish the 
character-defining features that make the resource eligible for the NRHP under Criterion C. The 
integrity of setting has further been diminished by the removal of surrounding original buildings, 
construction of newer residences and industrial buildings, and modifications to original building 
materials.  
 
The property already has poor historic integrity of setting, so the addition of noise walls would 
not diminish the character of the property’s use or physical features. The building will retain 
integrity of design, workmanship, and materials necessary to support eligibility under Criterion C 
for architecture. Therefore, CDOT concludes that the Revised Viaduct Alternative, North Option 
would result in a determination of No Adverse Effect to this property. 
 

o Revised Viaduct Alternative, South Option: This property is located on the north side of  
I-70. The interstate is approximately 450 feet south of this property and would remain in its 
current location for the Revised Viaduct Alternative, South Option. Therefore, CDOT concludes 
that the Revised Viaduct Alternative, South Option would result in a finding of No Adverse 
Effect to this property. 

 
 Partial Cover Lowered Alternative 

Partial Cover Lowered Alternative, Basic and Modified Options: This property would not be 
directly affected through temporary or permanent easements or ROW acquisitions related to 
constructing the Partial Cover Lowered Alternative. The Partial Cover Lowered Alternative would 
result in the roadway being approximately 200 feet closer to this property. Indirect effects are 
related to noise, visual, and setting changes in the area due to the lowering of the interstate and 
eliminating the visual intrusion of the viaduct. This property was constructed in 1890, prior to the 
construction of the existing I-70 viaduct. The viaduct was constructed outside the period of 
significance for the resource and, as such, its removal will not diminish the character-defining 
features that make the resource eligible for the NRHP under Criterion C. The integrity of setting 
has further been diminished by the removal of surrounding original buildings, construction of 
newer residences and industrial buildings, and modifications to original building materials. The 
introduction of the lowered highway would not diminish the integrity of design, workmanship, and 
materials contributing to the architecture for which the property is significant under Criterion C. 
Therefore, CDOT concludes that the Partial Cover Lowered Alternative would result in No 
Adverse Effect for this property. 

The Miranda/Taylor Residence, 4632 Josephine Street (5DV5677) 
This is a one-story, rectangular plan, residential building of brick construction with a front gabled roof, located 
north of I-70. Special features of this building include multiple gabled frontage, a decorative dog tooth 
stringcourse, a dog toothed barrel arched pediment, and an inset pedimented front porch. The 2012 survey 
found no modifications to the property since the previous survey. Although modern alterations include 
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additional massing on the rear or east façade and replacement of the original front picture window, the 
building retains sufficient integrity of design, workmanship, and materials to convey significance under 
Criterion C in the area of Architecture. The building is an excellent example of late Victorian design with 
Queen Anne elements and is eligible for listing on the NRHP under Criterion C. 

 No-Action Alternative 
o No-Action Alternative, North Option: This property is located on the north side of I-70. There 

are no direct impacts associated with the work, and no temporary or permanent construction 
easements or ROW would be acquired from this property. Potential indirect effects include visual 
changes to the setting and increases in noise. This property was constructed in 1889, prior to 
the construction of the existing I-70 viaduct. The viaduct was constructed outside the period of 
significance for the resource and, as such, its replacement will not diminish the character-
defining features that make the resource eligible for the NRHP under Criterion C. The integrity of 
setting has further been diminished by the removal of surrounding original buildings, construction 
of newer residences and industrial buildings, and modifications to original building materials. 
 
Noise modeling in this area did result in a recommendation for noise mitigation in the form of 
noise walls, which would shield the property from increased noise levels. This action would not 
directly or indirectly diminish the integrity of the property’s significant historic features since it 
would still be able to convey architectural significance under Criterion C. The property already 
has poor historic integrity of setting, so the addition of noise walls would not diminish the 
character of the property’s use or physical features within the property’s setting. The building 
retains integrity of design, workmanship, and materials needed to be eligible under Criterion C, 
so the construction of new noise walls and other visual changes will not impact the features that 
qualify the resource for inclusion in the NRHP. CDOT, therefore, concludes the No-Action 
Alternative, North Option would result in a determination of No Adverse Effect for this property. 
 

o No-Action Alternative, South Option: This option would have a similar effect as the No-Action 
Alternative, North Option. Therefore, CDOT concludes that the No-Action Alternative, South 
Option would result in a finding of No Adverse Effect for this property. 

 
 Revised Viaduct Alternative 

o Revised Viaduct Alternative, North Option: This property would not be subject to temporary 
or permanent easements or ROW acquisition for the Revised Viaduct Alternative, North Option. 
However, there would be indirect effects in the form of noise, visual, and historic setting changes 
in the area as a result of this option. The undertaking would involve replacement of the existing 
elevated I-70 with another elevated and wider highway to the north, coming approximately 140 
feet closer to the property. This visual alteration will occur with the demolition of the existing 
viaduct. This resource was constructed in 1889, prior to the construction of the existing I-70 
viaduct. The viaduct was constructed outside the period of significance for the resource and, as 
such, its replacement will not diminish the character-defining features that make the resource 
eligible for the NRHP under Criterion C. The integrity of setting has further been diminished by 
the removal of surrounding original buildings, construction of newer residences and industrial 
buildings, and modifications to original building materials. 
 
Since the property already has poor historic integrity of setting, the addition of noise walls would 
not diminish the character of the property’s use or physical features within the property’s setting. 
The building retains the integrity of design, workmanship, and materials needed to be eligible 
under Criterion C, so the construction of new noise walls and other visual changes will not affect 
the features that qualify the resource for inclusion in the NRHP. Therefore, the Revised Viaduct 
Alternative, North Option would result in a determination of No Adverse Effect to this property. 
 

o Revised Viaduct Alternative, South Option: This property is located on the north side of  
I-70. The interstate is approximately 225 feet south of this property and would remain in its 
current location for the Revised Viaduct Alternative, South Option. Therefore, CDOT concludes 
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that the Revised Viaduct Alternative, South Option would result in a determination of No 
Adverse Effect to this property. 

 
 Partial Cover Lowered Alternative 

o Partial Cover Lowered Alternative, Basic and Modified Options: This property would not be 
directly affected through temporary or permanent easements or ROW acquisitions related to 
constructing the Partial Cover Lowered Alternative. The Partial Cover Lowered Alternative would 
result in the roadway being approximately 200 feet closer to this property. Indirect effects are 
related to noise, visual, and setting changes in the area due to the lowering of the interstate and 
eliminating the visual intrusion of the viaduct. This property was constructed in 1889, prior to the 
construction of the existing I-70 viaduct. The viaduct was constructed outside the period of 
significance for the resource and, as such, its removal will not diminish the character-defining 
features that make the resource eligible for the NRHP under Criterion C. The integrity of setting 
has further been diminished by the removal of surrounding original buildings, construction of 
newer residences and industrial buildings, and modifications to original building materials. The 
introduction of the lowered highway would not diminish the integrity of design, workmanship, and 
materials contributing to the architecture for which the property is significant under Criterion C. 
Therefore, CDOT concludes that the Partial Cover Lowered Alternative would result in a 
determination of No Adverse Effect for this property. 

Colonial Manor Motel/Tourist Court, 2615 East 46th Avenue (5DV7130) 
The Colonial Manor Tourist Court is a 23-unit motel comprised of a complex of two detached but related 
buildings arranged in an L-shaped pattern around a circular central parking area, located north of I-70. Both 
buildings are two stories and have brick masonry running bond walls carried by poured concrete wall 
foundations. The buildings each face the central courtyard, an aspect that is elaborated by large front 
porches. The roofs of the buildings, with a few exceptions, are low sloping side gables with an asymmetrical 
section that are finished with three tabbed asphalt shingles. The architectural characteristics of this motel are 
most related to an Adam or Georgian colonial revival of the middle of the 20th Century. The 2012 survey 
found the paint is chipped and peeling on all the trim and on the wood siding on the dormers and gables of 
the south building. On the west building, the paint is peeling on the southern cupola. There is some spalling 
on the brick on the north end of the west elevation of the building. 

This resource is eligible under Criterion A for its association with the rise of the motel industry in the first half 
of the 20th Century as automobile transportation grew in popularity and importance and for its association 
with the local tourism generated by the nearby National Western Stock Show. This resource also is eligible 
under Criterion C because it is a rare remaining example of a 1940s motor court. A development significant 
to the post-war era, the motor court exemplifies the growth of automobile-based tourism along major 
commercial strips such as East 46th Avenue. Similar to motels along East Colfax built during the 1940s, this 
building represents accommodations that began to disappear from the American roadside landscape with 
the introduction of the interstate system in the late 1950s, as they were replaced by large-scale hotel chains. 

 No-Action Alternative 
o No-Action Alternative, North Option: The No-Action Alternative, North Option would require 

the full acquisition of this resource because the buildings would be demolished for the new 
viaduct structure. Therefore, CDOT concludes that the No-Action Alternative, North Option 
would result in an Adverse Effect to this resource. 
 

o No-Action Alternative, South Option: This property would be located directly north of the 
reconstructed viaduct under the proposed No-Action Alternative, South Option. The 
reconstructed viaduct would be located less than 50 feet closer to the southern edge of this 
property than the existing viaduct. The No-Action Alternative, South Option would require 
permanent acquisition of a small amount of land; however, the land acquisition does not require 
alterations or modifications to the buildings. The acquired land will serve as a construction 
access for the planned improvements to I-70 and East 46th Avenue. There would be no 
permanent physical changes to the acquired area of the parcel, and the historic buildings, 
driveway, and landscaping would remain intact. The acquisition would impact 0.1 acre of the 
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1.28-acre property, south of the buildings. It would affect a very small part of the landscaping 
and southern edge of the driveway on the southern edge of the parcel. The original driveway 
and landscaping, which contribute to the significance of the property, would remain intact, and, 
as such, the direct effects are not considered adverse. 
 
This option includes potential indirect effects, including visual changes to the setting and 
increases in noise. The resource was constructed in 1946 and has a period of significance 
through 1950, prior to the construction of the existing I-70 viaduct. The viaduct was constructed 
outside the period of significance for the resource and is considered a non-historic intrusion. Its 
replacement will not diminish the character-defining features that make this resource eligible for 
the NRHP under Criterion A for the role it played in the social history of the area, or Criterion C, 
as a good example of a 1940s motel building. The integrity of setting has further been 
diminished by the removal of surrounding original buildings, construction of newer residences 
and industrial buildings, and modifications to original building materials. 
 
Noise modeling for this area did find the need for noise mitigation in the form of noise walls. The 
construction of noise walls would shield the buildings from increased noise levels. This action 
would not directly or indirectly diminish the integrity of the property’s significant historic features 
since it would still be able to convey significance. In addition, the noise walls would not diminish 
the character of the property’s use or physical features within the property’s setting. Despite the 
acquisition of a portion of the property south of the buildings, none of the character-defining 
features of the motel resource will be altered or diminished directly or indirectly. Because the 
resource will retain integrity of design, workmanship, materials, feeling, and association, CDOT 
concludes that the No-Action Alternative, South Option would result in a finding of No Adverse 
Effect to this property. 

 
 Revised Viaduct Alternative 

o Revised Viaduct Alternative, North Option: The Revised Viaduct Alternative, North Option 
would reconstruct and expand the viaduct so that the highway alignment shifts up to 160 feet 
north of the existing I-70 alignment. This property would be acquired in full and the buildings 
demolished as a result. Therefore, CDOT concludes that the Revised Viaduct Alternative, North 
Option would result in an Adverse Effect to this property. 
 

o Revised Viaduct Alternative, South Option: This property is located on the north side of  
I-70. The interstate is currently adjacent to this property and it would remain in a similar 
alignment for the Revised Viaduct Alternative, South Option. Therefore, CDOT concludes that 
the Revised Viaduct Alternative, South Option would result in a determination of No Adverse 
Effect to this property. 
 

 Partial Cover Lowered Alternative 
o Partial Cover Lowered Alternative, Basic and Modified Options: The Partial Cover Lowered 

Alternative would result in the ROW acquisition of this property and demolition of the buildings. 
Therefore, CDOT concludes that the Partial Cover Lowered Alternative would result in an 
Adverse Effect to this property. 

Ralston-Purina Plant/Nestlé Purina PetCare Company, 2151 East 45th Avenue (5DV9245) 
The Denver Nestlé Purina PetCare Company (formerly the Ralston Purina Company) represents a 
significant industrial development in Colorado history. Its continuous 75-year operation has been central to 
Denver’s position as one of the most important marketing points for stock feeds in the Rocky Mountain 
region. It also has been associated with several prominent historical figures in the history of industrial growth 
in Denver, including Governor William H. Adams. The Denver Nestlé Purina PetCare Company facility has 
undergone a number of significant structural alterations and modifications since its 1930 opening. As a 
result, the original building has changed considerably. The 2012 survey found a second warehouse built 
sometime between 2008 and 2010 north of 44th Avenue in a location that formerly had employee parking 
and truck storage. However, its historical impact and associations with the Denver manufacturing industry 
remains. Furthermore, it represents the only building of its type in the central Denver area, and it is eligible 
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for listing on the NRHP under Criterion A in the areas of Agriculture, Commerce, and Industry with a period 
of significance of 1928 to 1972. 

 No-Action Alternative 
o No-Action Alternative, North Option: Although there would be visual and historic setting 

changes in the area from the widening of the existing elevated I-70, there would be no ROW 
acquisition of any portion of the property associated with the No-Action Alternative, North Option. 
The facility was constructed in 1928, prior to the construction of the I-70 viaduct, and has 
continued to operate at this location after the construction of the viaduct in 1964. Thus, the 
reconstruction of the viaduct and associated noise and visual changes will have no impact on 
the integrity of association with agriculture, commerce, or industry in the Denver Metropolitan 
area. The facility has relied on the rail network for receiving and shipping goods and this 
proximity has played a key role in its operations. Though the I-70 viaduct was constructed during 
the period of significance of the Purina facility, its replacement does not have a major impact on 
its historic integrity since the plant did not depend on the highway for operations. The widening 
of I-70 and reconstruction of the interchange would not change the overall visual character of the 
area in a manner that would diminish the characteristics of the resource qualifying it for the 
NRHP under Criterion A. The visual or audible elements introduced by the undertaking do not 
diminish the integrity of the property’s character-defining features and would not alter the 
characteristics that qualify it for inclusion in the NRHP, including its association with agriculture, 
commerce, and industry in the Denver Metropolitan area. Therefore, the No-Action Alternative, 
North Option would result in a determination of No Adverse Effect to the resource. 
 

o No-Action Alternative, South Option: The No-Action Alternative, South Option would expand 
the existing width of the bridge from Brighton Boulevard to Colorado Boulevard by more than 50 
feet. This expansion results in the viaduct’s southern edge extending through the Nestlé Purina 
PetCare Company. An off-ramp would be provided to access York Street, which is directly east 
of the facility. This interchange further encroaches on the building and crosses the northeast 
corner of the facility, resulting in the ROW acquisition of the entire property (9.95 acres) and 
demolition of the buildings. Therefore, CDOT concludes that the No-Action Alternative, South 
Option would result in a finding of Adverse Effect to this historic property. 

 
 Revised Viaduct Alternative 

o Revised Viaduct Alternative, North Option: This option maintains the current proximity of the 
interstate to this property, since the majority of the impact would occur on the north side of I-70. 
Visual effects would result from the increase in the visible mass of the highway and the 
proposed 12- to 14-foot-high noise walls. The facility was constructed in 1928, prior to the 
construction of the I-70 viaduct, and has continued to operate at this location after the 
construction of the viaduct in 1964. Thus, the construction of a new viaduct and associated noise 
and visual changes will not diminish the integrity of association with agriculture, commerce, or 
industry in the Denver Metropolitan area. The facility has relied on the rail network for receiving 
and shipping goods and this proximity has played a key role in its operations. Though the I-70 
viaduct was constructed during the period of significance of the Purina facility, its replacement 
does not diminish its historic integrity since the plant did not depend on the highway for 
operations. Noise walls adjacent to the highway would provide a reduction in noise levels, which 
would limit the noise effects to within the range considered acceptable. The visual or audible 
elements introduced by the undertaking do not diminish the integrity of the property’s character-
defining features and would not alter the characteristics that qualify it for inclusion in the NRHP. 
Therefore, CDOT concludes that the Revised Viaduct Alternative, North Option would result in a 
finding of No Adverse Effect for this resource. 
 

o Revised Viaduct Alternative, South Option: The Revised Viaduct Alternative, South Option 
would result in the ROW acquisition of this property and demolition of the buildings, which would 
result in an Adverse Effect to this resource. 
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 Partial Cover Lowered Alternative 
Partial Cover Lowered Alternative, Basic and Modified Options: This property would not be 
directly affected through temporary or permanent easements or ROW acquisitions related to 
constructing the Partial Cover Lowered Alternative. The facility was constructed in 1928, prior to 
the construction of the I-70 viaduct, and has continued to operate at this location after the 
construction of the viaduct in 1964. Thus, the removal of the viaduct and associated noise and 
visual changes will not diminish the integrity of association the resource retains with agriculture, 
commerce, or industry in the Denver Metropolitan area. The facility has relied on the rail network 
for receiving and shipping goods and this proximity has played a key role in its operations. 
Though the I-70 viaduct was constructed during the period of significance of the Purina facility, 
its removal does not diminish historic integrity since the plant did not depend on the highway for 
operations. 
 
This resource is in a setting where incompatible changes have occurred, such as removal of 
original buildings, construction of newer residential and industrial buildings, and modification to 
original building materials. The introduction of a new lowered section of the interstate, 
constituting a visual change, would not diminish the integrity of the property’s character-defining 
features and would not alter the characteristics that qualify it for inclusion in the NRHP. In 
addition, the alternative would remove visual and audible impacts. While these constitute 
changes, they would not be adverse or diminish the ability of this property to convey its 
significance for inclusion in the NRHP. Therefore, CDOT concludes that the Partial Cover 
Lowered Alternative would result in No Adverse Effect for this property. 

Sanchez Business, 2381 East 46th Avenue (5DV9655) 
This is a one-story, irregular plan, brick, commercial-use building with a flat roof located in a primarily 
commercial area, located north of I-70. The zigzag metal sign on the roof and wood horizontal shingles on 
the roof have been repainted. Although it has undergone limited modern alterations, the resource retains 
sufficient integrity of design, materials, and workmanship to support the resource’s eligibility under Criterion 
C in the area of Architecture and under Criterion A in the area of social history as a good example of a 
neighborhood gas station from the 1950s. 

 No-Action Alternative 
No-Action Alternative, North Option: The No-Action Alternative, North Option would require 
the full acquisition of this resource and demolition of the building for the new viaduct structure. 
Therefore, CDOT concludes that the No-Action Alternative, North Option would result in an 
Adverse Effect to this resource. 
 

o No-Action Alternative, South Option: This property would be located directly north of the 
reconstructed viaduct under the proposed undertaking for the No-Action Alternative, South 
Option. The reconstructed viaduct would be located less than 50 feet closer to the southern 
edge of this property than the existing viaduct. The No-Action Alternative, South Option would 
require the permanent acquisition of a minor amount of land on the southern edge of the 
property. The limited ROW acquisition would result in an impact to a portion of the parcel south 
of the buildings to allow construction access for the planned improvements to I-70 and East 46th 
Avenue. This is not considered to be an adverse effect because there are no objects or features 
that contribute to the eligibility of the property that will be destroyed in the small ROW 
acquisition. 
 
Potential indirect effects include visual changes to the setting and increases in noise. This 
property was constructed in 1952, prior to the construction of the existing I-70 viaduct. The 
viaduct was constructed outside the period of significance for the resource and, as such, its 
replacement will not diminish the character-defining features that make the resource eligible for 
the NRHP under Criterion A or C. The replacement of the viaduct would be closer than its 
existing location. However, the integrity of setting was already compromised with the addition of 
the existing viaduct, the removal of surrounding original buildings, construction of newer 
residences and industrial buildings, and modifications to original building materials. 
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Noise modeling for this option did find the need for noise mitigation in the form of noise walls, 
which would shield the property from increased noise levels. The addition of noise walls would 
not diminish the character of the property’s use or physical features within the property’s setting. 
The building retains integrity of design, workmanship, and materials needed to be eligible under 
Criterion A or C, so the construction of new noise walls and other visual changes will not impact 
the resource’s ability to convey significance under Criteria A and C. Therefore, CDOT concludes 
that the No-Action Alternative, South Option would result in a determination of No Adverse 
Effect to this property. 

 
 Revised Viaduct Alternative 

o Revised Viaduct Alternative, North Option: The Revised Viaduct Alternative, North Option 
would reconstruct and expand the viaduct so that the highway alignment shifts up to 160 feet 
north of the existing I-70 alignment. This property would be acquired in full and the building 
demolished as a result. Therefore, CDOT concludes that the Revised Viaduct Alternative, North 
Option would result in an Adverse Effect to this property. 
 
Revised Viaduct Alternative, South Option: This property is located on the north side of  
I-70 and there would be no temporary or permanent easements or ROW acquisitions as a result 
of this option. The interstate is adjacent to this property and would remain in a similar location for 
the Revised Viaduct Alternative, South Option. Potential indirect effects include visual changes 
to the setting and increases in noise. This property was constructed in 1952, prior to the 
construction of the existing I-70 viaduct. The viaduct was constructed outside the period of 
significance for the resource and, as such, its replacement will not diminish the character-
defining features that make the resource eligible for the NRHP under Criterion A or C. The 
replacement of the viaduct would be closer than its existing location. However, the integrity of 
setting was already compromised with the addition of the existing viaduct, the removal of 
surrounding original buildings, construction of newer residences and industrial buildings, and 
modifications to original building materials.  
 
Noise modeling for this option did find the need for noise mitigation in the form of noise walls, 
which would shield the property from increased noise levels. The addition of noise walls would 
not diminish the character of the property’s use or physical features within the property’s setting. 
The building retains integrity of design, workmanship, and materials needed to be eligible under 
Criterion A or C, so the construction of new noise walls and other visual changes will not impact 
the resource’s ability to convey significance under Criteria A and C. Therefore, CDOT concludes 
the Revised Viaduct Alternative, South Option would result in a finding of No Adverse Effect to 
this property. 

 
 Partial Cover Lowered Alternative 

o Partial Cover Lowered Alternative, Basic and Modified Options: The Partial Cover Lowered 
Alternative would result in the ROW acquisition of this property and demolition of the building. 
Therefore, CDOT concludes that the Partial Cover Lowered Alternative would result in an 
Adverse Effect to this property. 

Brown and Alarid Property, 4637 Claude Court (5DV9667) 
This is a one-story, rectangular plan, residential building with primarily asbestos siding and a front gabled 
roof, located north of I-70. The 2012 survey found no modifications to the property since the original survey. 
Although it has undergone limited modern alterations since it was constructed, the resource retains sufficient 
integrity of design, materials, and workmanship to demonstrate the resource’s eligibility under Criterion C in 
the area of Architecture as a good architectural example of late Victorian Vernacular style with a bungalow-
type massing. 

 No-Action Alternative 
o No-Action Alternative, North Option: This property would be located directly north of the 

reconstructed viaduct under the No-Action Alternative, North Option. The reconstructed viaduct 
would be located approximately 150 feet closer than the existing viaduct, and the northern limit 
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of the viaduct would be approximately 50 feet south of this property. No temporary or permanent 
construction easements or ROW acquisitions would be acquired from the property. There would 
be indirect effects in the form of visual and historic setting changes in the area. This property 
was constructed in 1886, prior to the construction of the existing I-70 viaduct. The viaduct was 
constructed outside the period of significance for the resource and, as such, its replacement will 
not diminish the character-defining features that make the resource eligible for the NRHP under 
Criterion C. The replacement of the viaduct would be closer than its existing location. However, 
the integrity of setting was already compromised with the addition of the existing viaduct, the 
removal of surrounding original buildings, construction of newer residences and industrial 
buildings, and modifications to original building materials.  
 
Noise modeling for this option did find the need for noise mitigation in the form of noise walls, 
which would shield the property from increased noise levels. The addition of noise walls would 
not diminish the character of the property’s use or physical features within the property’s setting. 
The building retains integrity of design, workmanship, and materials needed to be eligible under 
Criterion C, so the construction of new noise walls and other visual changes will not impact the 
resource’s ability to convey significance as a good example of late Victorian Vernacular style. 
Therefore, CDOT has concluded that the No-Action Alternative, North Option would result in a 
determination of No Adverse Effect on this property. 
 

o No-Action Alternative, South Option: This option would have a similar effect as the No-Action 
Alternative, North Option, except it would be 25 feet closer to the roadway. Therefore, CDOT 
concludes that the No-Action Alternative, South Option would result in a determination of No 
Adverse Effect for this property 
 

 Revised Viaduct Alternative 
o Revised Viaduct Alternative, North Option: This property would not be subject to temporary 

or permanent easements or ROW acquisition for the option. However, there would be indirect 
effects in the form of noise, visual, and historic setting changes in the area as a result of this 
option. The undertaking would involve replacement of the existing elevated I-70 with another 
elevated and wider highway to the north, coming approximately 175 feet closer to the property. 
This property was constructed in 1886, prior to the construction of the existing I-70 viaduct. The 
viaduct was constructed outside the period of significance for the resource and, as such, its 
replacement will not diminish the character-defining features that make the resource eligible for  
the NRHP under Criterion C. The integrity of setting has further been diminished by the removal 
of surrounding original buildings, construction of newer residences and industrial buildings, and 
modifications to original building materials. 
 
The residential property would experience an increase in traffic noise over time due to the 
freeway widening and added capacity. Noise walls adjacent to the highway would provide a 
reduction in elevated noise levels, which would limit the noise effects to within the range 
considered acceptable. Visual effects would result from the increase in the visible mass of the 
highway and the proposed 12- to 14-foot-high noise walls. The property already has poor historic 
integrity of setting, so the addition of noise walls would not diminish the character of the 
property’s use or physical features within the property’s setting. The building retains integrity of 
design, workmanship, and materials needed to be eligible under Criterion C, so the construction 
of new noise walls or other visual changes, including the closer proximity of the viaduct to the 
resource, will not affect the features that qualify the resource for inclusion in the NRHP. 
Therefore, CDOT concludes that the Revised Viaduct Alternative, North Option would result in a 
finding of No Adverse Effect to this property. 
 

o Revised Viaduct Alternative, South Option: This option would have a similar effect as the 
Revised Viaduct Alternative, North Option, except the interstate is approximately 200 feet south 
of this property and it would shift approximately 75 feet to 100 feet farther to the south as a result 
of the Revised Viaduct South Option. Therefore, CDOT concludes there would be No Adverse 
Effect to this property. 
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 Partial Cover Lowered Alternative 
o Partial Cover Lowered Alternative, Basic and Modified Options: The Partial Cover Lowered 

Alternative would result in the ROW acquisition of this property and demolition of the building. 
Therefore, CDOT concludes that the Partial Cover Lowered Alternative would result in an 
Adverse Effect to this property. 

Toth/Kelly Residence, 4639 Claude Court (5DV9668) 
This building is a one-story, rectangular-plan house constructed primarily with asbestos siding and a front 
gabled roof, located north of I-70. The property is terraced and special features include a square masonry 
chimney, a porch, and etched glass windows. The 2012 survey was unable to find a window on the west 
façade, indicating it may have been covered up by wood lattice or no longer remains intact. Although it has 
undergone limited modern alterations, the resource retains sufficient integrity of design, materials, and 
workmanship to demonstrate the resource’s eligibility under Criterion C in the area of Architecture as 
architecturally representative of late Victorian Vernacular style. 

 No-Action Alternative 
o No-Action Alternative, North Option: This property would be located directly north of the 

reconstructed viaduct. The reconstructed viaduct would be located approximately 150 feet closer 
than the existing viaduct, and the northern limit of the viaduct would be approximately 50 feet 
south of this property. No temporary or permanent easements or ROW acquisitions would be 
acquired from the property. Potential indirect effects include visual changes to the setting and 
increases in noise. This property was constructed in 1888, prior to the construction of the 
existing I-70 viaduct. The viaduct was constructed outside the period of significance for the 
resource and, as such, its replacement will not diminish the character-defining features that 
make the resource eligible for the NRHP under Criterion C. The replacement of the viaduct 
would be closer than its existing location. However, the integrity of setting was already 
compromised with the addition of the existing viaduct, the removal of surrounding original 
buildings, construction of newer residences and industrial buildings, and modifications to original 
building materials. 
 
Noise modeling for this option did find the need for noise mitigation in the form of noise walls, 
which would shield the property from increased noise levels. The addition of noise walls would 
not diminish the character of the property’s use or physical features within the property’s setting. 
The building retains integrity of design, workmanship, and materials needed to be eligible under 
Criterion C, so the construction of new noise walls and other visual changes will not impact the 
resource’s ability to convey significance as a good example of late late Victorian Vernacular 
style. For these reasons, CDOT has determined that the No-Action Alternative, North Option 
would have No Adverse Effect on this property. 
 

o No-Action Alternative, South Option: This option would experience similar effects as the No-
Action Alternative, North Option (although the viaduct would only be 25 feet closer). Therefore, 
CDOT concludes that the No-Action Alternative, South Option would result in a finding of No 
Adverse Effect for this property. 

 
 Revised Viaduct Alternative 

o Revised Viaduct Alternative, North Option: This property would not be subject to temporary 
or permanent easements or ROW acquisition for the Revised Viaduct Alternative, North Option. 
However, there would be indirect effects in the form of noise, visual, and historic setting changes 
in the area as a result of this option. The undertaking would involve replacement of the existing 
elevated I-70 with another elevated and wider highway to the north, coming approximately 175 
feet closer to the property. This property was constructed in 1889, prior to the construction of the 
existing I-70 viaduct. The viaduct was constructed outside the period of significance for the 
resource and, as such, its replacement will not diminish the character-defining features that 
make the resource eligible for the NRHP under Criterion C. The integrity of setting has further 
been diminished by the removal of surrounding original buildings, construction of newer 
residences and industrial buildings, and modifications to original building materials. 
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The residential property would experience an increase in traffic noise over time due to the 
freeway widening and added capacity. Noise walls adjacent to the highway would provide a 
reduction in elevated noise levels, which would limit the noise effects to within the range 
considered acceptable. Visual effects would result from the increase in the visible mass of the 
highway and the proposed 12- to 14-foot-high noise walls. The property already has poor historic 
integrity of setting, so the addition of noise walls would not diminish the character of the 
property’s use or physical features within the property’s setting. The building retains integrity of 
design, workmanship, and materials needed to be eligible under Criterion C, so the construction 
of new noise walls or other visual changes, including the closer proximity of the viaduct to the 
resource, will not affect the features that qualify the resource for inclusion in the NRHP. 
Therefore, CDOT concludes that the Revised Viaduct Alternative, North Option would result in a 
determination of No Adverse Effect to this property. 
 

o Revised Viaduct Alternative, South Option: This property is located on the north side of  
I-70. The interstate is currently 230 feet south of this property, but it would shift approximately 75 
feet to 100 feet farther south as a result of the Revised Viaduct Alternative, South Option. 
Therefore, CDOT concludes that the Revised Viaduct Alternative, South Option would result in a 
determination of No Adverse Effect to this property. 

 
 Partial Cover Lowered Alternative 

o Partial Cover Lowered Alternative, Basic and Modified Options: The Partial Cover Lowered 
Alternative would result in the ROW acquisition of this property and demolition of the building. 
Therefore, CDOT concludes that the Partial Cover Lowered Alternative would result in an 
Adverse Effect to this property. 

Castorena/Braswell Residence, 4631 Columbine Street (5DV9705) 
This is a one-story, rectangular plan, residential building of brick construction with a front gabled roof, located 
north of I-70. The 2012 survey found the front west façade window has been replaced with a divided-light 
window. A black security door has been added to the front door. The wood window on the south façade has 
been replaced with a vinyl double-hung window. The eave trim on the third roof gable also has been 
repainted. Although it has undergone limited modern alterations, the resource retains sufficient integrity of 
design, materials, and workmanship to demonstrate the resource’s eligibility under Criterion C in the area of 
Architecture as a good example of late Victorian style design with Queen Anne elements. 

 No-Action Alternative 
o No-Action Alternative, North Option: This property is located on the north side of I-70. There 

are no direct effects associated with the work, and no temporary or permanent construction 
easements or ROW would be acquired from this property. Potential indirect effects include 
increases in noise and visual changes to the setting. This property was constructed in 1888, 
prior to the construction of the existing I-70 viaduct. The viaduct was constructed outside the 
period of significance for the resource and, as such, its replacement will not diminish the 
character-defining features that make the resource eligible for the NRHP under Criterion C. The 
replacement of the viaduct would be closer than its existing location. However, the integrity of 
setting was already compromised with the addition of the existing viaduct, the removal of 
surrounding original buildings, construction of newer residences and industrial buildings, and 
modifications to original building materials. 
 
Noise modeling in this area did result in a recommendation for noise mitigation in the form of 
noise walls, which would shield the property from increased noise levels. The addition of noise 
walls would not diminish the character of the property’s use or physical features within the 
property’s setting. The building retains integrity of design, workmanship, and materials needed to 
be eligible under Criterion C, so the construction of new noise walls and other visual changes 
will not impact the resource’s ability to convey significance as a good example of the late 
Victorian style design. CDOT, therefore, concludes that the No-Action Alternative, North Option 
would result in a determination of No Adverse Effect for this property. 
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o No-Action Alternative, South Option: This option would have a similar effect as the No-Action 
Alternative, North Option. Therefore, CDOT concludes that the No-Action Alternative, South 
Option would result in a determination of No Adverse Effect for this property. 

 
 Revised Viaduct Alternative 

o Revised Viaduct Alternative, North Option: This property would not be subject to temporary 
or permanent easements or ROW acquisition under this option. However, there would be 
indirect effects in the form of noise, visual, and historic setting changes in the area as a result of 
this option. The undertaking would involve replacing the existing elevated I-70 with another 
elevated and wider highway to the north, coming approximately 140 feet closer to the property. 
This property was constructed in 1888, prior to the construction of the existing I-70 viaduct. The 
viaduct was constructed outside the period of significance for the resource and, as such, its 
replacement will not diminish the character-defining features that make the resource eligible for 
the NRHP under Criterion C. The integrity of setting has further been diminished by the removal 
of surrounding original buildings, construction of newer residences and industrial buildings, and 
modifications to original building materials.  
 
The residential property would experience an increase in traffic noise over time due to the 
freeway widening and added capacity. Noise walls adjacent to the highway would provide a 
reduction in elevated noise levels, which would limit the noise effects to within the range 
considered acceptable. Visual effects would result from the increase in the visible mass of the 
highway and the proposed 12- to 14-foot-high noise walls. The property already has poor historic 
integrity of setting, so the addition of noise walls would not diminish the character of the 
property’s use or physical features within the property’s setting. The building retains integrity of 
design, workmanship, and materials needed to be eligible under Criterion C, so the construction 
of new noise walls or other visual changes, including the closer proximity of the viaduct to the 
resource, will not affect the features that qualify the resource for inclusion in the NRHP. 
Therefore, CDOT concludes that the Revised Viaduct Alternative, North Option would result in a 
determination of No Adverse Effect to this property. 
 

o Revised Viaduct Alternative, South Option: This property is located on the north side of  
I-70. The interstate is currently 200 feet south of this property and would stay in a similar location 
with improvements along Columbine Street. Therefore, CDOT concludes the Revised Viaduct 
Alternative, South Option would result in a finding of No Adverse Effect to this property. 

 
 Partial Cover Lowered Alternative 

o Partial Cover Lowered Alternative, Basic and Modified Options: This property would not be 
impacted directly through temporary or permanent easements or ROW acquisitions related to 
constructing the Partial Cover Lowered Alternative, but the resource would be located adjacent 
to the roadway as a result of the Partial Cover Lowered Alternative. There would be indirect 
effects related to noise, visual, and setting changes in the area due to the lowering of the 
interstate and eliminating the visual intrusion of the viaduct. This property was constructed in 
1888, prior to the construction of the existing I-70 viaduct. The viaduct was constructed outside 
the period of significance for the resource and, as such, its removal will not diminish the 
character-defining features that make the resource eligible for the NRHP under Criterion C. The 
integrity of setting has further been diminished by the removal of surrounding original buildings, 
construction of newer residences and industrial buildings, and modifications to original building 
materials. The introduction of the lowered highway would not diminish the integrity of design, 
workmanship, and materials necessary to convey significance under Criterion C. Therefore, 
CDOT concludes that the Partial Cover Lowered Alternative would result in a determination of 
No Adverse Effect for this property. 

Pavon Residence, 4633 Columbine Street (5DV9706) 
This is a one-story, rectangular plan, residential building of brick construction with a front gabled roof, located 
north of I-70. The 2012 survey found the trim on the property has been repainted and the west façade door 
has been replaced. Although it has undergone limited modern alterations, the resource retains sufficient 
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integrity of design, materials, and workmanship to demonstrate the resource’s eligibility under Criterion C in 
the area of Architecture as a good example of late Victorian architecture with Queen Anne styling. 

 No-Action Alternative 
o No-Action Alternative, North Option: This property is located on the north side of I-70. There 

are no direct effects associated with the work, and no temporary or permanent construction 
easements or ROW would be acquired from this property. Potential indirect effects include visual 
changes to the setting and increases in noise. The change to the setting consists of rebuilding 
the viaduct so that I-70 can continue to function in its current capacity and configuration. This 
property was constructed in 1899, prior to the construction of the existing I-70 viaduct. The 
viaduct was constructed outside the period of significance for the resource and, as such, its 
replacement will not diminish the character-defining features that make the resource eligible for 
the NRHP under Criterion C. The replacement of the viaduct would be closer than its existing 
location. However, the integrity of setting was already compromised with the addition of the 
existing viaduct, the removal of surrounding original buildings, construction of newer residences 
and industrial buildings, and modifications to original building materials. 
 
The addition of noise walls would not diminish the character of the property’s use or physical 
features within the property’s setting. The building retains integrity of design, workmanship, and 
materials needed to be eligible under Criterion C, so the construction of new noise walls and 
other visual changes will not impact the resource’s ability to convey significance as a good 
example of late Victorian architecture with Queen Anne styling. CDOT, therefore, concludes that 
the No-Action Alternative, North Option would result in a finding of No Adverse Effect for this 
property. 
 

o No-Action Alternative, South Option: This option would have a similar effect as the No-Action 
Alternative, North Option. Therefore, CDOT concluded that the No-Action Alternative, South 
Option would result in a finding of No Adverse Effect for this property. 

 
 Revised Viaduct Alternative 

o Revised Viaduct Alternative, North Option: This property would not be subject to temporary 
or permanent easements or ROW acquisition for the Revised Viaduct North Option. However, 
there would be indirect effects in the form of noise, visual, and historic setting changes in the 
area as a result of this option. The undertaking would involve replacement of the existing 
elevated I-70 with another elevated and wider highway to the north, coming approximately 140 
feet closer to the property. This property was constructed in 1899, prior to the construction of the 
existing I-70 viaduct. The viaduct was constructed outside the period of significance for the 
resource and, as such, its replacement will not diminish the character-defining features that 
make the resource eligible for the NRHP under Criterion C. The integrity of setting has further 
been diminished by the removal of surrounding original buildings, construction of newer 
residences and industrial buildings, and modifications to original building materials. 
 
The residential property would experience an increase in traffic noise over time due to the 
freeway widening and added capacity. Noise walls adjacent to the highway would provide a 
reduction in elevated noise levels, which would limit the noise effects to within the range 
considered acceptable. Visual effects would result from the increase in the visible mass of the 
highway and the proposed 12- to 14-foot-high noise walls. The property already has poor historic 
integrity of setting, so the addition of noise walls would not diminish the character of the 
property’s use or physical features within the property’s setting. The building retains integrity of 
design, workmanship, and materials needed to be eligible under Criterion C, so the construction 
of new noise walls or other visual changes, including the closer proximity of the viaduct to the 
resource, will not affect the features that qualify the resource for inclusion in the NRHP. 
Therefore, the Revised Viaduct Alternative, North Option would result in a determination of No 
Adverse Effect to this property. 
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o Revised Viaduct Alternative, South Option: This property is located on the north side of  
I-70. The interstate is currently 220 feet south of this property and would stay in a similar location 
with improvements along Columbine Street. Therefore, CDOT concludes that the Revised 
Viaduct Alternative, South Option would result in a finding of No Adverse Effect to this property. 
 

 Partial Cover Lowered Alternative 
o Partial Cover Lowered Alternative, Basic and Modified Options: This property would not be 

affected directly through temporary or permanent easements or ROW acquisitions related to 
constructing the Partial Cover Lowered Alternative. The Partial Cover Lowered Alternative would 
result in the roadway being approximately 190 feet closer to this property on the north side of  
I-70. Indirect effects related to noise, visual, and setting changes in the area would occur due to 
the lowering of the interstate and eliminating the visual intrusion of the viaduct. This property 
was constructed in 1899, prior to the construction of the existing I-70 viaduct. The viaduct was 
constructed outside the period of significance for the resource and, as such, its removal will not 
diminish the character-defining features that make the resource eligible for the NRHP under 
Criterion C. The integrity of setting has further been diminished by the removal of surrounding 
original buildings, construction of newer residences and industrial buildings, and modifications to 
original building materials. The introduction of the lowered highway would not diminish the 
integrity of design, workmanship, and materials necessary to convey significance under Criterion 
C. Therefore, CDOT concludes that the Partial Cover Lowered Alternative would result in a No 
Adverse Effect to this property. 

Langenberg Property, 4502 Josephine Street (5DV9742) 
This is a one-and-one-half-story, rectangular plan, Classic Cottage style residential building, located south of 
I-70. The 2012 survey found no modifications to the property since the original survey. Although it has 
undergone limited modern alterations since it was constructed, the resource retains sufficient integrity of 
design, materials, and workmanship to demonstrate the resource’s eligibility under Criterion C in the area of 
Architecture as architecturally representative of a Classic Cottage style. 

 No-Action Alternative 
o No-Action Alternative, North Option: There would be no temporary or permanent construction 

easements or ROW acquisition associated with this option. There would be indirect effects in the 
form of noise, visual, and historic setting changes in the area from the replacement of the 
existing elevated I-70 viaduct and reconstruction of the York Street interchange. The York Street 
off-ramp would be removed and replaced in the same location with improvements to the curve 
coming off the interstate. This property was constructed in 1909, prior to the construction of the 
existing I-70 viaduct. The viaduct was constructed outside the period of significance for the 
resource and, as such, its replacement will not diminish the character-defining features that 
make the resource eligible for the NRHP under Criterion C. The replacement of the viaduct 
would be in a similar location. The integrity of setting was already compromised with the addition 
of the existing viaduct, the removal of surrounding original buildings, construction of newer 
residences and industrial buildings, and modifications to original building materials. 
 
Noise modeling for this property did find the need for noise mitigation in the form of noise walls, 
which would shield the property from increased noise levels. The addition of noise walls would 
not diminish the character of the property’s use or physical features within the property’s setting. 
The building retains integrity of design, workmanship, and materials needed to be eligible under 
Criterion C, so the construction of new noise walls and other visual changes will not impact the 
resource’s ability to convey significance as a good example of the Classic Cottage style. 
Therefore, CDOT has determined that the No-Action Alternative, North Option would cause No 
Adverse Effect to this property. 
 

o No-Action Alternative, South Option: This option would have a similar effect as the No-Action 
Alternative, North Option. Therefore, CDOT has concluded that the No-Action Alternative, South 
Option would result in a No Adverse Effect to this property. 
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 Revised Viaduct Alternative 
o Revised Viaduct Alternative, North Option: The Revised Viaduct Alternative, North Option 

maintains the current proximity of the interstate to this property. Therefore, there would be no 
temporary or permanent easements or ROW acquisitions to this resource. The property would 
experience indirect effects in the form of noise, visual, and historic setting changes. This 
property was constructed in 1909, prior to the construction of the existing I-70 viaduct. The 
viaduct was constructed outside the period of significance for the resource and, as such, its 
replacement will not diminish the character-defining features that make the resource eligible for 
the NRHP under Criterion C. The integrity of setting has further been diminished by the removal 
of surrounding original buildings, construction of newer residences and industrial buildings, and 
modifications to original building materials. 
 
The residential property would experience an increase in traffic noise over time due to the 
freeway widening and added capacity. Noise walls adjacent to the highway would provide a 
reduction in elevated noise levels, which would limit the noise effects to within the range 
considered acceptable. Visual effects would result from the increase in the visible mass of the 
highway and the proposed 12- to 14-foot-high noise walls. The property already has poor historic 
integrity of setting, so the addition of noise walls would not diminish the character of the 
property’s use or physical features within the property’s setting. The building retains integrity of 
design, workmanship, and materials needed to be eligible under Criterion C, so the construction 
of new noise walls or other visual changes, including the closer proximity of the viaduct to the 
resource, will not affect the features that qualify the resource for inclusion in the NRHP. 
Therefore, CDOT concludes that the Revised Viaduct Alternative, North Option would result in a 
finding of No Adverse Effect to this resource. 
 

o Revised Viaduct Alternative, South Option: This property is located south of I-70 and 
between East 46th Avenue and East 45th Avenue. There would be no temporary or permanent 
construction easements or ROW acquisition of any portion of the property, but the interstate 
would be 175 feet closer to the property than its current location. As a result, there would be 
indirect effects in the form of noise, visual, and historic setting changes caused by the removal of 
several homes that are currently located between this property and the interstate. The 
undertaking would involve replacement of the existing elevated I-70 with another elevated and 
wider highway and reconstruction of the York Street interchange. This property was constructed 
in 1909, prior to the construction of the existing I-70 viaduct. The viaduct was constructed 
outside the period of significance for the resource and, as such, its replacement will not diminish 
the character-defining features that make the resource eligible for the NRHP under Criterion C. 
The integrity of setting has further been diminished by the removal of surrounding original 
buildings, construction of newer residences and industrial buildings, and modifications to original 
building materials.  
 
The residential property would experience an increase in traffic noise over time due to the 
freeway widening and added capacity. Noise walls adjacent to the highway would provide a 
reduction in elevated noise levels, which would limit the noise effects to within the range 
considered acceptable. Visual effects would result from the increase in the visible mass of the 
highway and the proposed 12- to 14-foot-high noise walls. The property already has poor historic 
integrity of setting, so the addition of noise walls would not diminish the character of the 
property’s use or physical features within the property’s setting. The building retains integrity of 
design, workmanship, and materials needed to be eligible under Criterion C, so the construction 
of new noise walls or other visual changes, including the closer proximity of the viaduct to the 
resource, will not affect the features that qualify the resource for inclusion in the NRHP. 
Therefore, CDOT concludes the Revised Viaduct Alternative, South Option would result in a 
determination of No Adverse Effect to this property. 

 
 Partial Cover Lowered Alternative 

o Partial Cover Lowered Alternative, Basic and Modified Options: This property would not be 
affected directly through temporary or permanent easements or ROW acquisitions related to 
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construction of the option. The Partial Cover Lowered Alternative would result in the roadway 
being approximately 20 feet closer to this property. There would be indirect effects related to 
noise, visual, and setting changes in the area due to the lowering of the interstate and 
eliminating the visual intrusion of the viaduct. This property was constructed in 1909, prior to the 
construction of the existing I-70 viaduct. The viaduct was constructed outside the period of 
significance for the resource and, as such, its removal will not diminish the character-defining 
features that make the resource eligible for the NRHP under Criterion C. The integrity of setting 
has further been diminished by the removal of surrounding original buildings, construction of 
newer residences and industrial buildings, and modifications to original building materials. The 
introduction of the lowered highway would not diminish the integrity of design, workmanship, and 
materials necessary to convey significance under Criterion C. Therefore, CDOT concludes the 
Partial Cover Lowered Alternative would result in a determination of No Adverse Effect for this 
property. 

Kenworthy/Wyckoff Residence, 4529 Josephine Street (5DV9745) 
This is a one-story, brick, rectangular plan, residential building with a side-gabled roof, located south of I-70 
and east of the York Street interchange. The 2012 survey found no modifications to the property since the 
previous survey. Although it has undergone limited modern alterations since it was constructed, the resource 
retains sufficient integrity of design, materials, and workmanship to demonstrate the resource’s eligibility 
under Criterion C in the area of Architecture as architecturally representative of a Craftsmen/Bungalow style. 

 No-Action Alternative 
o No-Action Alternative, North Option: There would be no temporary or permanent construction 

easements or ROW acquisition associated with this option. There would be indirect effects in the 
form of noise, visual, and historic setting changes in the area from the replacement of the 
existing elevated I-70 viaduct and reconstruction of the York Street interchange. The York Street 
off-ramp would be removed and replaced in the same location with improvements to the curve 
coming off the interstate. The change to the setting consists of rebuilding the viaduct so that I-70 
can continue to function in its current capacity and configuration. This property was constructed 
in 1926, prior to the construction of the existing I-70 viaduct. The viaduct was constructed 
outside the period of significance for the resource and, as such, its replacement will not diminish 
the character-defining features that make the resource eligible for the NRHP under Criterion C. 
The replacement of the viaduct would be in a similar location, and the integrity of setting was 
already compromised with the addition of the existing viaduct, the removal of surrounding 
original buildings, construction of newer residences and industrial buildings, and modifications to 
original building materials. 
 
Noise modeling for this property did find the need for noise mitigation in the form of noise walls, 
which would shield the property from increased noise levels. The addition of noise walls would 
not diminish the character of the property’s use or physical features within the property’s setting. 
The building retains integrity of design, workmanship, and materials needed to be eligible under 
Criterion C, so the construction of new noise walls and other visual changes will not impact the 
resource’s ability to convey significance as a good example of the Craftsmen/Bungalow style. 
Therefore, CDOT has concluded that the No-Action Alternative, North Option would result in a 
determination of No Adverse Effect to this property. 
 

o No-Action Alternative, South Option: This option would have a similar effect as the No-Action 
Alternative, North Option. Therefore, CDOT concludes that the No-Action Alternative, South 
Option would result in a finding of No Adverse Effect for this property. 
 

 Revised Viaduct Alternative 
o Revised Viaduct Alternative, North Option: This option maintains the current proximity of the 

interstate to this property, since the majority of the impact would occur on the north side of I-70. 
There would not be any temporary or permanent easements or ROW acquisitions for this option. 
It would experience indirect effects in the form of noise, visual, and historic setting changes. This 
property was constructed in 1926, prior to the construction of the existing I-70 viaduct. The 
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viaduct was constructed outside the period of significance for the resource and, as such, its 
replacement will not diminish the character-defining features that make the resource eligible for 
the NRHP under Criterion C. The integrity of setting has further been diminished by the removal 
of surrounding original buildings, construction of newer residences and industrial buildings, and 
modifications to original building materials. 
 
The residential property would experience an increase in traffic noise over time due to the 
freeway widening and added capacity. Noise walls adjacent to the highway would provide a 
reduction in elevated noise levels, which would limit the noise effects to within the range 
considered acceptable. Visual effects would result from the increase in the visible mass of the 
highway and the proposed 12- to 14-foot-high noise walls. The property already has poor historic 
integrity of setting, so the addition of noise walls would not diminish the character of the 
property’s use or physical features within the property’s setting. The building retains integrity of 
design, workmanship, and materials needed to be eligible under Criterion C, so the construction 
of new noise walls or other visual changes, including the closer proximity of the viaduct to the 
resource, will not affect the features that qualify the resource for inclusion in the NRHP. 
Therefore, CDOT concludes that the Revised Viaduct Alternative, North Option would result in a 
No Adverse Effect finding for this resource. 

 
o Revised Viaduct Alternative, South Option: This property is located south of I-70 and east of 

the York Street Interchange. In this area, the Revised Viaduct Alternative, South Option would 
extend the southern roadway edge 150 feet farther south, and widen and shift 46th Avenue to 
the south. This would result in the southern edge of the viaduct being constructed over a portion 
of the Kenworthy residence and the 46th Avenue alignment going through the center of the 
property. This would result in the ROW acquisition of a 0.15-acre parcel and the demolition of 
the building. Therefore, CDOT concludes the Revised Viaduct Alternative, South Option would 
result in an Adverse Effect to the property. 
 

 Partial Cover Lowered Alternative 
o Partial Cover Lowered Alternative, Basic and Modified Options: This property would not be 

affected directly through temporary or permanent easements or ROW acquisitions related to 
construction of the option. The Partial Cover Lowered Alternative would result in the roadway 
being approximately 20 feet closer to this property on the north side of I-70. There would be 
indirect effects related to noise, visual, and setting changes in the area due to the lowering of the 
interstate and eliminating the visual intrusion of the viaduct. This property was constructed in 
1926, prior to the construction of the existing I-70 viaduct. The viaduct was constructed outside 
the period of significance for the resource and, as such, its removal will not diminish the 
character-defining features that make the resource eligible for the NRHP under Criterion C. The 
integrity of setting has further been diminished by the removal of surrounding original buildings, 
construction of newer residences and industrial buildings, and modifications to original building 
materials. The introduction of the lowered highway would not diminish the integrity of design, 
workmanship, and materials necessary to convey significance under Criterion C. Therefore, 
CDOT concludes that the Partial Cover Lowered Alternative would result in No Adverse Effect 
to this property. 

Portales Residence, 4608 Josephine Street (5DV9746) 
This building is a one-story, wood-sided, rectangular plan house with a front gabled roof, located north of  
I-70. The 2012 survey found no modifications to the property since the original survey. Although it has 
undergone limited modern alterations since it was constructed, the resource retains sufficient integrity of 
design, materials, and workmanship to demonstrate the resource’s eligibility under Criterion C in the area of 
Architecture as architecturally representative of a late Victorian-style house with a Craftsman-type porch. 

 No-Action Alternative 
o No-Action Alternative, North Option: The No-Action Alternative, North Option would require 

the full acquisition of this resource since the building would be demolished for the new viaduct 
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structure. Therefore, CDOT concludes that the No-Action Alternative, North Option would result 
in an Adverse Effect to this resource. 
 

o No-Action Alternative, South Option: This property would be located directly north of the 
reconstructed viaduct under the proposed option. The No-Action Alternative, South Option would 
require permanent acquisition of a minor amount of land. The limited ROW acquisition would 
result in an impact to a portion of the parcel south of the buildings to allow construction access 
for the planned improvements to I-70 and East 46th Avenue. This is not considered to be an 
adverse effect because there would be no permanent physical changes to the acquired area and 
the historic buildings would remain intact. Potential indirect effects include visual changes to the 
setting and increases in noise. This property was constructed in 1889, prior to the construction of 
the existing I-70 viaduct. The viaduct was constructed outside the period of significance for the 
resource and, as such, its replacement will not diminish the character-defining features that 
make the resource eligible for the NRHP under Criterion C. The replacement of the viaduct 
would be closer than its existing location. However, the integrity of setting was already 
compromised with the addition of the existing viaduct, the removal of surrounding original 
buildings, construction of newer residences and industrial buildings, and modifications to original 
building materials. 
 
Noise modeling for this area did find the need for noise mitigation in the form of noise walls, 
which would shield the property from increased noise levels. The addition of noise walls would 
not diminish the character of the property’s use or physical features within the property’s setting. 
The building retains integrity of design, workmanship, and materials needed to be eligible under 
Criterion C, so the construction of new noise walls and other visual changes will not impact the 
resource’s ability to convey significance. Therefore, CDOT concludes that the No-Action 
Alternative, South Option would result in a finding of No Adverse Effect to this property. 

 
 Revised Viaduct Alternative 

o Revised Viaduct Alternative, North Option: The Revised Viaduct Alternative, North Option 
would reconstruct and expand the viaduct so that the highway alignment shifts up to 160 feet 
north of the existing I-70 alignment. This property would be acquired in full and the building 
demolished as a result. Therefore, CDOT concludes that the Revised Viaduct Alternative, North 
Option would result in an Adverse Effect to this property. 
 

o Revised Viaduct Alternative, South Option: This property is located on the north side of  
I-70. The interstate is currently adjacent to this property and would remain in a similar location 
for the Revised Viaduct Alternative, South Option. There would not be any direct effects in the 
form of temporary or permanent easements or ROW acquisitions. It would experience indirect 
effects in the form of noise, visual, and historic setting changes. This property was constructed in 
1889, prior to the construction of the existing I-70 viaduct. The viaduct was constructed outside 
the period of significance for the resource and, as such, its replacement will not diminish the 
character-defining features that make the resource eligible for the NRHP under Criterion C. The 
integrity of setting has further been diminished by the removal of surrounding original buildings, 
construction of newer residences and industrial buildings, and modifications to original building 
materials.  
 
The residential property would experience an increase in traffic noise over time due to the 
freeway widening and added capacity. Noise walls adjacent to the highway would provide a 
reduction in elevated noise levels, which would limit the noise effects to within the range 
considered acceptable. Visual effects would result from the increase in the visible mass of the 
highway and the proposed 12- to 14-foot-high noise walls. The property already has poor historic 
integrity of setting, so the addition of noise walls would not diminish the character of the 
property’s use or physical features within the property’s setting. The building retains integrity of 
design, workmanship, and materials needed to be eligible under Criterion C, so the construction 
of new noise walls or other visual changes, including the closer proximity of the viaduct to the 
resource, will not affect the features that qualify the resource for inclusion in the NRHP. 
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Therefore, CDOT concludes the Revised Viaduct Alternative, South Option would result in a 
determination of No Adverse Effect to this property. 
 

 Partial Cover Lowered Alternative 
o Partial Cover Lowered Alternative, Basic and Modified Options: The Partial Cover Lowered 

Alternative would result in the acquisition of this property and demolition of the building. 
Therefore, CDOT concludes that the Partial Cover Lowered Alternative would result in Adverse 
Effect to this property. 

Chavez Residence, 4628 Josephine Street (5DV9748) 
This is a one-story, rectangular plan, residential building constructed of wood and stucco with a front gabled 
roof, located north of I-70. The 2012 survey found the wood trim has been repainted. The front fence also 
has been replaced. Although it has undergone limited modern alterations, the resource retains sufficient 
integrity of design, materials, and workmanship to demonstrate the resource’s eligibility under Criterion C in 
the area of Architecture as a good example of late Victorian architecture with Queen Anne-style elements. 

 No-Action Alternative 
o No-Action Alternative, North Option: This property is located on the north side of I-70. There 

are no direct effects associated with the work, and no temporary or permanent construction 
easements or ROW would be acquired from this property. Potential indirect effects include visual 
changes to the setting and increases in noise. This property was constructed in 1890, prior to 
the construction of the existing I-70 viaduct. The viaduct was constructed outside the period of 
significance for the resource and, as such, its replacement will not diminish the character-
defining features that make the resource eligible for the NRHP under Criterion C. The 
replacement of the viaduct would be closer than its existing location. However, the integrity of 
setting was already compromised with the addition of the existing viaduct, the removal of 
surrounding original buildings, construction of newer residences and industrial buildings, and 
modifications to original building materials.  
 
Noise modeling in this area did result in a recommendation for noise mitigation in the form of 
noise walls, which would shield the property from increased noise levels. The addition of noise 
walls would not diminish the character of the property’s use or physical features within the 
property’s setting. The building retains integrity of design, workmanship, and materials needed to 
be eligible under Criterion C, so the construction of new noise walls and other visual changes 
will not impact the resource’s ability to convey significance as a good example of late Victorian 
style. CDOT, therefore, concludes that the No-Action Alternative, North Option would result in a 
finding of No Adverse Effect for this property 
 

o No-Action Alternative, South Option: This option would have a similar effect as the No-Action 
Alternative, North Option. Therefore, CDOT concludes that the No-Action Alternative, South 
Option would result in a determination of No Adverse Effect for this property. 
 

 Revised Viaduct Alternative 
o Revised Viaduct Alternative, North Option: This property would not be subject to temporary 

or permanent easements or ROW acquisition for the Revised Viaduct Alternative, North Option. 
However, there would be indirect effects in the form of noise, visual, and historic setting changes 
in the area as a result of this option. The undertaking would involve replacement of the existing 
elevated I-70 with another elevated and wider highway to the north, coming approximately 200 
feet closer to the property. This property was constructed in 1890, prior to the construction of the 
existing I-70 viaduct. The viaduct was constructed outside the period of significance for the 
resource and, as such, its replacement will not diminish the character-defining features that 
make the resource eligible for the NRHP under Criterion C. The integrity of setting has further 
been diminished by the removal of surrounding original buildings, construction of newer 
residences and industrial buildings, and modifications to original building materials.  
 



I-70 East Environmental Impact Statement 
Section 106 Determination of Effects 

 

76 
  

August 2014
 

The residential property would experience an increase in traffic noise over time due to the 
freeway widening and added capacity. Noise walls adjacent to the highway would provide a 
reduction in elevated noise levels, which would limit the noise effects to within the range 
considered acceptable. Visual effects would result from the increase in the visible mass of the 
highway and the proposed 12- to 14-foot-high noise walls. The property already has poor historic 
integrity of setting, so the addition of noise walls would not diminish the character of the 
property’s use or physical features within the property’s setting. The building retains integrity of 
design, workmanship, and materials needed to be eligible under Criterion C, so the construction 
of new noise walls or other visual changes, including the closer proximity of the viaduct to the 
resource, will not affect the features that qualify the resource for inclusion in the NRHP. 
Therefore, CDOT concludes that the Revised Viaduct Alternative, North Option would result in a 
finding of No Adverse Effect to this property. 

 
o Revised Viaduct Alternative, South Option: The interstate is currently 200 feet south of this 

property and would remain a similar distance from the roadway under the Revised Viaduct 
Alternative, South Option with similar effects as the Revised Viaduct Alternative, North Option. 
Therefore, CDOT concludes the Revised Viaduct Alternative, South Option would result in a 
determination of No Adverse Effect to this property. 
 

 Partial Cover Lowered Alternative 
o Partial Cover Lowered Alternative, Basic and Modified Options: The Partial Cover Lowered 

Alternative would shift the highway to the north so it would be adjacent to the property. However, 
there would be no ROW impacts in the form of temporary or permanent easements or ROW 
acquisitions. There would be indirect effects related to noise, visual, and setting changes in the 
area due to the lowering of the interstate and eliminating the visual intrusion of the viaduct. This 
property was constructed in 1890, prior to the construction of the existing I-70 viaduct. The 
viaduct was constructed outside the period of significance for the resource and, as such, its 
removal will not diminish the character-defining features that make the resource eligible for the 
NRHP under Criterion C. In addition to the introduction of the viaduct outside the period of 
significance, the integrity of setting has further been diminished by the removal of surrounding 
original buildings, construction of newer residences and industrial buildings, and modifications to 
original building materials. The introduction of the lowered highway would not diminish the 
integrity of design, workmanship, and materials necessary to convey significance under Criterion 
C. Therefore, CDOT concludes that the Partial Cover Lowered Alternative would result in a 
determination of No Adverse Effect to this property. 

Waggoner Residence, 4647 Josephine Street (5DV9751) 
This is a one-story, rectangular-plan house constructed of stucco and wood with a gabled-on-hip roof, 
located north of I-70. The 2012 survey found no modifications to the property since the original survey. 
Although it has undergone limited modern alterations since it was constructed, the resource retains sufficient 
integrity of design, materials, and workmanship to demonstrate the resource’s eligibility under Criterion C in 
the area of Architecture as architecturally distinct for its unique stylistic variation of a late Victorian with 
Queen Anne style elements. 

 No-Action Alternative 
o No-Action Alternative, North Option: This property is located on the north side of I-70. There 

are no direct effects associated with the work, and no temporary or permanent construction 
easements or ROW would be acquired from this property. Potential indirect effects include visual 
changes to the setting and increases in noise. The change to the setting consists of rebuilding 
the viaduct so that I-70 can continue to function in its current capacity and configuration. This 
property was constructed in 1890, prior to the construction of the existing I-70 viaduct. The 
viaduct was constructed outside the period of significance for the resource and, as such, its 
replacement will not diminish the character-defining features that make the resource eligible for 
the NRHP under Criterion C. The replacement of the viaduct would be closer than its existing 
location. However, the integrity of setting was already compromised with the addition of the 
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existing viaduct, the removal of surrounding original buildings, construction of newer residences 
and industrial buildings, and modifications to original building materials. 
 
Noise modeling in this area did result in a recommendation for noise mitigation in the form of 
noise walls, which would shield the property from increased noise levels. The addition of noise 
walls would not diminish the character of the property’s use or physical features within the 
property’s setting. The building retains integrity of design, workmanship, and materials needed to 
be eligible under Criterion C, so the construction of new noise walls and other visual changes 
will not impact the resource’s ability to convey significance as a good example of the late 
Victorian style. CDOT, therefore, concludes that the No-Action Alternative, North Option would 
result in a No Adverse Effect to this property. 
 

o No-Action Alternative, South Option: This option would have a similar effect as the No-Action 
Alternative, North Option. Therefore, CDOT concludes that the No-Action Alternative, South 
Option also would result in a No Adverse Effect to this property. 

 
 Revised Viaduct Alternative 

o Revised Viaduct Alternative, North Option: This property would not be subject to temporary 
or permanent easements or ROW acquisition for the Revised Viaduct Alternative, North Option. 
However, there would be indirect effects in the form of noise, visual, and historic setting changes 
in the area as a result of this option. The undertaking would involve replacement of the existing 
elevated I-70 with another elevated and wider highway to the north, coming approximately 150 
feet closer to the property. This property was constructed in 1890, prior to the construction of the 
existing I-70 viaduct. The viaduct was constructed outside the period of significance for the 
resource and, as such, its replacement will not diminish the character-defining features that 
make the resource eligible for the NRHP under Criterion C. The integrity of setting has further 
been diminished by the removal of surrounding original buildings, construction of newer 
residences and industrial buildings, and modifications to original building materials. 
 
The residential property would experience an increase in traffic noise over time due to the 
freeway widening and added capacity. Noise walls adjacent to the highway would provide a 
reduction in elevated noise levels, which would limit the noise effects to within the range 
considered acceptable. Visual effects would result from the increase in the visible mass of the 
highway and the proposed 12- to 14-foot-high noise walls. The property already has poor historic 
integrity of setting, so the addition of noise walls would not diminish the character of the 
property’s use or physical features within the property’s setting. The building retains integrity of 
design, workmanship, and materials needed to be eligible under Criterion C, so the construction 
of new noise walls or other visual changes, including the closer proximity of the viaduct to the 
resource, will not affect the features that qualify the resource for inclusion in the NRHP. 
Therefore, CDOT concludes that the Revised Viaduct Alternative, North Option would result in a 
determination of No Adverse Effect to this property. 
 

o Revised Viaduct Alternative, South Option: The interstate is currently 280 feet south of this 
property and would remain in a similar location for the Revised Viaduct Alternative, South 
Option, causing similar effects as the Revised Viaduct Alternative, North Option. Therefore, 
CDOT concludes that the Revised Viaduct Alternative, South Option would result in a finding of 
No Adverse Effect to this property. 

 
 Partial Cover Lowered Alternative 

o Partial Cover Lowered Alternative, Basic and Modified Options: This property would not be 
affected directly through temporary or permanent easements or ROW acquisitions related to 
constructing the Partial Cover Lowered Alternative. The Partial Cover Lowered Alternative would 
result in the roadway being approximately 195 feet closer to this property with improvement to 
Josephine Street along the eastern boundary. Indirect effects related to noise, visual, and setting 
changes in the area would occur due to the lowering of the interstate and eliminating the visual 
intrusion of the viaduct. This property was constructed in 1890, prior to the construction of the 
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existing I-70 viaduct. The viaduct was constructed outside the period of significance for the 
resource and, as such, its removal will not diminish the character-defining features that make the 
resource eligible for the NRHP under Criterion C. The integrity of setting has further been 
diminished by the removal of surrounding original buildings, construction of newer residences 
and industrial buildings, and modifications to original building materials. The introduction of the 
lowered highway would not diminish the integrity of design, workmanship, and materials 
necessary to convey significance under Criterion C. Therefore, CDOT concludes that the Partial 
Cover Lowered Alternative would result in a determination of No Adverse Effect for this 
property. 

James Residence, 4651 Josephine Street (5DV9753) 
This is a one-story, rectangular plan, residential building of brick construction with a gabled-on-hip roof, 
located north of I-70. The 2012 survey found the trim on the property has been repainted. The details of the 
alternating corbelled diamond-shaped elements on the front porch, noted in the 2006 site form, are no longer 
visible. They have either been removed or repainted. The front porch floor has been carpeted and a large 
crack has appeared in the middle of the stucco porch wall. Although it has undergone limited modern 
alterations, the resource retains sufficient integrity of design, materials, and workmanship to demonstrate the 
resource’s eligibility under Criterion C in the area of Architecture as a good example of late Victorian style 
with Queen Anne elements. 

 No-Action Alternative 
o No-Action Alternative, North Option: This property is located on the north side of I-70. There 

are no direct effects associated with the work, and no temporary or permanent construction 
easements or ROW would be acquired from this property. Potential indirect effects include visual 
changes to the setting and increases in noise. The change to the setting consists of rebuilding 
the viaduct so that I-70 can continue to function in its current capacity and configuration. This 
property was constructed in 1890, prior to the construction of the existing I-70 viaduct. The 
viaduct was constructed outside the period of significance for the resource and, as such, its 
replacement will not diminish the character-defining features that make the resource eligible for 
the NRHP under Criterion C. The replacement of the viaduct would be closer than its existing 
location. However, the integrity of setting was already compromised with the addition of the 
existing viaduct, the removal of surrounding original buildings, construction of newer residences 
and industrial buildings, and modifications to original building materials. 
 
Noise modeling for this option did find the need for noise mitigation in the form of noise walls, 
which would shield the property from increased noise levels. The addition of noise walls would 
not diminish the character of the property’s use or physical features within the property’s setting. 
CDOT, therefore, concludes that the No-Action Alternative, North Option would result in a 
determination of No Adverse Effect for this property 
 

o No-Action Alternative, South Option: This option would have similar effects as the No-Action 
Alternative, North Option. Therefore, CDOT concludes that the No-Action Alternative, South 
Option would result in a finding of No Adverse Effect for this property. 
 

 Revised Viaduct Alternative 
o Revised Viaduct Alternative, North Option: This property would not be subject to temporary 

or permanent easements or ROW acquisition for the Revised Viaduct Alternative, North Option. 
However, there would be indirect effects in the form of noise, visual, and historic setting changes 
in the area as a result of this option. The undertaking would involve replacement of the existing 
elevated I-70 with another elevated and wider highway to the north, coming approximately 150 
feet closer to the property. This property was constructed in 1890, prior to the construction of the 
existing I-70 viaduct. The viaduct was constructed outside the period of significance for the 
resource and, as such, its replacement will not diminish the character-defining features that 
make the resource eligible for the NRHP under Criterion C. The integrity of setting has further 
been diminished by the removal of surrounding original buildings, construction of newer 
residences and industrial buildings, and modifications to original building materials.  
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The residential property would experience an increase in traffic noise over time due to the 
freeway widening and added capacity. Noise walls adjacent to the highway would provide a 
reduction in elevated noise levels, which would limit the noise effects to within the range 
considered acceptable. Visual effects would result from the increase in the visible mass of the 
highway and the proposed 12- to 14-foot-high noise walls. The property already has poor historic 
integrity of setting, so the addition of noise walls would not diminish the character of the 
property’s use or physical features within the property’s setting. The building retains integrity of 
design, workmanship, and materials needed to be eligible under Criterion C, so the construction 
of new noise walls or other visual changes, including the closer proximity of the viaduct to the 
resource, will not affect the features that qualify the resource for inclusion in the NRHP. 
Therefore, CDOT concludes that the Revised Viaduct Alternative, North Option would result in a 
No Adverse Effect to this property. 
 

o Revised Viaduct Alternative, South Option: The interstate is currently 320 feet south of this 
property and would remain in a similar location as a result of the Revised Viaduct Alternative, 
South Option, with similar effects as the Revised Viaduct Alternative, North Option. Therefore, 
CDOT concludes that the Revised Viaduct Alternative, South Option would result in a 
determination of No Adverse Effect to this property. 

 
 Partial Cover Lowered Alternative 

o Partial Cover Lowered Alternative, Basic and Modified Options: This property would not be 
affected directly through temporary or permanent easements or ROW acquisitions related to 
constructing the Partial Cover Lowered Alternative. The Partial Cover Lowered Alternative would 
result in the roadway being approximately 195 feet closer to this property on the north side of  
I-70, with improvement to Josephine Street along the eastern boundary. Indirect effects related 
to noise, visual, and setting changes in the area would occur due to the lowering of the interstate 
and eliminating the visual intrusion of the viaduct. This property was constructed in 1911, prior to 
the construction of the existing I-70 viaduct. The viaduct was constructed outside the period of 
significance for the resource and, as such, its removal will not diminish the character-defining 
features that make the resource eligible for the NRHP under Criterion C. The integrity of setting 
has further been diminished by the removal of surrounding original buildings, construction of 
newer residences and industrial buildings, and modifications to original building materials. The 
introduction of the lowered highway would not diminish the integrity of design, workmanship, and 
materials necessary to convey significance under Criterion C. Therefore, CDOT concludes that 
the Partial Cover Lowered Alternative would result in a finding of No Adverse Effect for this 
property. 

Krutzler/Barajas Residence, 4681 Josephine Street (5DV9761) 
This is a one-story, rectangular plan, residential building of brick construction with a flat roof, located north of 
I-70. The 2012 survey found the porch floor indoor/outdoor carpeting has been removed and the concrete 
repainted. New flashing on the porch roof conceals the middle third of the decorative brickwork on the front 
parapet. In the rear, there is an aluminum carport located on the southwestern corner of the property. 
Although it has undergone some modern alterations, the resource retains sufficient integrity of design, 
materials, and workmanship to demonstrate the resource’s eligibility under Criterion C in the area of 
Architecture, as architecturally representative of the Denver Terrace form. 

 No-Action Alternative 
No-Action Alternative, North Option: This property is located on the north side of I-70. There 
are no direct effects associated with the work, and no temporary or permanent construction 
easements or ROW would be acquired from this property. Potential indirect effects include visual 
changes to the setting and increases in noise. The change to the setting consists of rebuilding 
the viaduct so that I-70 can continue to function in its current capacity and configuration. This 
property was constructed in 1911, prior to the construction of the existing I-70 viaduct. The 
viaduct was constructed outside the period of significance for the resource and, as such, its 
replacement will not diminish the character-defining features that make the resource eligible for 
the NRHP under Criterion C. The replacement of the viaduct would be closer than its existing 
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location. However, the integrity of setting was already compromised with the addition of the 
existing viaduct, the removal of surrounding original buildings, construction of newer residences 
and industrial buildings, and modifications to original building materials. 
 
Noise modeling in this area did result in a recommendation for noise mitigation in the form of 
noise walls, which would shield the property from increased noise levels. The addition of noise 
walls would not diminish the character of the property’s use or physical features within the 
property’s setting. The building retains integrity of design, workmanship, and materials needed to 
be eligible under Criterion C, so the construction of new noise walls and other visual changes 
will not impact the resource’s ability to convey significance as a good example of the Denver 
Terrace style. CDOT, therefore, concludes that the No-Action Alternative, North Option would 
result in a determination of No Adverse Effect for this property. 
 

o No-Action Alternative, South Option: This option would have a similar effect as the No-Action 
Alternative, North Option. Therefore, CDOT concludes that the No-Action Alternative, South 
Option would result in a finding of No Adverse Effect for this property. 
 

 Revised Viaduct Alternative 
o Revised Viaduct Alternative, North Option: This property would not be subject to temporary 

or permanent easements or ROW acquisition for the Revised Viaduct Alternative, North Option. 
However, there would be indirect effects in the form of noise, visual, and historic setting changes 
in the area as a result of this option. The undertaking would involve replacement of the existing 
elevated I-70 with another elevated and wider highway to the north, coming approximately 150 
feet closer to the property. This property was constructed in 1911, prior to the construction of the 
existing I-70 viaduct. The viaduct was constructed outside the period of significance for the 
resource and, as such, its replacement will not diminish the character-defining features that 
make the resource eligible for the NRHP under Criterion C. The integrity of setting has further 
been diminished by the removal of surrounding original buildings, construction of newer 
residences and industrial buildings, and modifications to original building materials. 
 
The residential property would experience an increase in traffic noise over time due to the 
freeway widening and added capacity. Noise walls adjacent to the highway would provide a 
reduction in elevated noise levels, which would limit the noise effects to within the range 
considered acceptable. Visual effects would result from the increase in the visible mass of the 
highway and the proposed 12- to 14-foot-high noise walls. The property already has poor historic 
integrity of setting, so the addition of noise walls would not diminish the character of the 
property’s use or physical features within the property’s setting. The building retains integrity of 
design, workmanship, and materials needed to be eligible under Criterion C, so the construction 
of new noise walls or other visual changes, including the closer proximity of the viaduct to the 
resource, will not affect the features that qualify the resource for inclusion in the NRHP. 
Therefore, CDOT concludes that the Revised Viaduct Alternative, North Option would result in a 
No Adverse Effect to this property. 
 

o Revised Viaduct Alternative, South Option: The interstate is currently 500 feet south of this 
property and would be in a similar location as a result of the Revised Viaduct Alternative, South 
Option, with a similar effect as the Revised Viaduct Alternative, North Option. Therefore, CDOT 
concludes that the Revised Viaduct Alternative, South Option would result in a No Adverse 
Effect to this property. 

 
 Partial Cover Lowered Alternative 

o Partial Cover Lowered Alternative, Basic and Modified Options: This property would not be 
affected directly through temporary or permanent easements or ROW acquisitions related to 
constructing the Partial Cover Lowered Alternative. The alternative would result in the roadway 
being approximately 195 feet closer to this property on the north side of I-70. Indirect effects 
related to noise, visual, and setting changes in the area would occur due to the lowering of the 
interstate and eliminating the visual intrusion of the viaduct. This property was constructed in 
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1911, prior to the construction of the existing I-70 viaduct. The viaduct was constructed outside 
the period of significance for the resource and, as such, its removal will not diminish the 
character-defining features that make the resource eligible for the NRHP under Criterion C. The 
integrity of setting has further been diminished by the removal of surrounding original buildings, 
construction of newer residences and industrial buildings, and modifications to original building 
materials. The introduction of the lowered highway would not diminish the integrity of design, 
workmanship, and materials necessary to convey significance under Criterion C. Therefore, 
CDOT concludes that the Partial Cover Lowered Alternative would result in a determination of 
No Adverse Effect for this property. 

Geo Trust/Araujo Residence, 4682 Josephine Street (5DV9762) 
This is a one-story, rectangular plan, residential building of brick construction with a front gabled roof, located 
north of I-70. The 2012 survey found the front porch trim and roof trim have been repainted. Although it has 
undergone some modern alterations, the resource retains sufficient integrity of design, materials, and 
workmanship to demonstrate the resource’s eligibility under Criterion C in the area of Architecture as 
architecturally representative of the late Victorian Vernacular style with Queen Anne elements. 

 No-Action Alternative 
o No-Action Alternative, North Option: This property is located on the north side of I-70. There 

are no direct effects associated with the work, and no temporary or permanent construction 
easements or ROW would be acquired from this property. Potential indirect effects include visual 
changes to the setting and increases in noise. The change to the setting consists of rebuilding 
the viaduct so that I-70 can continue to function in its current capacity and configuration. This 
property was constructed in 1883, prior to the construction of the existing I-70 viaduct. The 
viaduct was constructed outside the period of significance for the resource and, as such, its 
replacement will not diminish the character-defining features that make the resource eligible for 
the NRHP under Criterion C. The replacement of the viaduct would be closer than its existing 
location. However, the integrity of setting was already compromised with the addition of the 
existing viaduct, the removal of surrounding original buildings, construction of newer residences 
and industrial buildings, and modifications to original building materials. 
 
The addition of noise walls would not diminish the character of the property’s use or physical 
features within the property’s setting. The building retains integrity of design, workmanship, and 
materials needed to be eligible under Criterion C, so the construction of new noise walls and 
other visual changes will not impact the resource’s ability to convey significance as a good 
example of the late Victorian Vernacular style. CDOT, therefore, concludes that the No-Action 
Alternative, North Option would result in a determination of No Adverse Effect for this property. 
 

o No-Action Alternative, South Option: This option would have similar effects as the No-Action 
Alternative, North Option. Therefore, CDOT concludes that the No-Action Alternative, South 
Option would result in a finding of No Adverse Effect for this property. 
 

 Revised Viaduct Alternative 
o Revised Viaduct Alternative, North Option: This property would not be subject to temporary 

or permanent easements or ROW acquisition for the Revised Viaduct Alternative, North Option. 
However, there would be indirect effects in the form of noise, visual, and historic setting changes 
in the area as a result of this option. The undertaking would involve replacement of the existing 
elevated I-70 with another elevated and wider highway to the north, coming approximately 140 
feet closer to the property. This property was constructed in 1883, prior to the construction of the 
existing I-70 viaduct. The viaduct was constructed outside the period of significance for the 
resource and, as such, its replacement will not diminish the character-defining features that 
make the resource eligible for the NRHP under Criterion C. The integrity of setting has further 
been diminished by the removal of surrounding original buildings, construction of newer 
residences and industrial buildings, and modifications to original building materials.  
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The residential property would experience an increase in traffic noise over time due to the 
freeway widening and added capacity. Noise walls adjacent to the highway would provide a 
reduction in elevated noise levels, which would limit the noise effects to within the range 
considered acceptable. Visual effects would result from the increase in the visible mass of the 
highway and the proposed 12- to 14-foot-high noise walls. The property already has poor historic 
integrity of setting, so the addition of noise walls would not diminish the character of the 
property’s use or physical features within the property’s setting. The building retains integrity of 
design, workmanship, and materials needed to be eligible under Criterion C, so the construction 
of new noise walls or other visual changes, including the closer proximity of the viaduct to the 
resource, will not affect the features that qualify the resource for inclusion in the NRHP. 
Therefore, CDOT concludes that the Revised Viaduct Alternative, North Option would result No 
Adverse Effect to this property. 
 

o Revised Viaduct Alternative, South Option: The interstate is currently 530 feet south and 
would be in a similar location as a result of the Revised Viaduct Alternative, South Option. 
Therefore, CDOT concludes that the Revised Viaduct Alternative, South Option would result in a 
finding of No Adverse Effect to this property. 
 

 Partial Cover Lowered Alternative 
o Partial Cover Lowered Alternative, Basic and Modified Options: This property would not be 

affected directly through temporary or permanent easements or ROW acquisitions related to 
constructing the Partial Cover Lowered Alternative. The alternative would result in the roadway 
being approximately 200 feet closer to this property on the north side of I-70. Indirect effects 
related to noise, visual, and setting changes in the area would occur due to the lowering of the 
interstate and eliminating the visual intrusion of the viaduct. This property was constructed in 
1883, prior to the construction of the existing I-70 viaduct. The viaduct was constructed outside 
the period of significance for the resource and, as such, its removal will not diminish the 
character-defining features that make the resource eligible for the NRHP under Criterion C. The 
integrity of setting has further been diminished by the removal of surrounding original buildings, 
construction of newer residences and industrial buildings, and modifications to original building 
materials. The introduction of the lowered highway would not diminish the integrity of design, 
workmanship, and materials necessary to convey significance under Criterion C. Therefore, 
CDOT concludes that the Partial Cover Lowered Alternative would result in No Adverse Effect 
to this property. 

Lovato Residence, 4696 Josephine Street (5DV5623/5DV9765) 
This building is a one-and-a-half-story, rectangular plan house of brick construction with a front gabled roof, 
located north of I-70. The 2012 survey found no modifications to the property since the original survey. 
Although it has undergone some modern alterations since it was constructed, the resource retains sufficient 
integrity of design, materials, and workmanship to demonstrate the resource’s eligibility under Criterion C in 
the area of Architecture as architecturally representative of late Victorian Vernacular style with Queen Anne 
elements. 

 No-Action Alternative 
o No-Action Alternative, North Option: This property is located on the north side of I-70. There 

are no direct effects associated with the work, and no temporary or permanent construction 
easements or ROW would be acquired from this property. Potential indirect effects include visual 
changes to the setting and increases in noise. The change to the setting consists of rebuilding 
the viaduct so that I-70 can continue to function in its current capacity and configuration. This 
property was constructed in 1904, prior to the construction of the existing I-70 viaduct. The 
viaduct was constructed outside the period of significance for the resource and, as such, its 
replacement will not diminish the character-defining features that make the resource eligible for 
the NRHP under Criterion C. The replacement of the viaduct would be closer than its existing 
location. However, the integrity of setting was already compromised with the addition of the 
existing viaduct, the removal of surrounding original buildings, construction of newer residences 
and industrial buildings, and modifications to original building materials. 
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Noise modeling for this option did find the need for noise mitigation in the form of noise walls, 
which would shield the property from increased noise levels. The addition of noise walls would 
not diminish the character of the property’s use or physical features within the property’s setting. 
CDOT, therefore, concludes that the No-Action Alternative, North Option would result in a 
determination of No Adverse Effect for this property. 
 

o No-Action Alternative, South Option: This option would have similar effects as the No-Action 
Alternative, North Option. Therefore, CDOT concludes that the No-Action Alternative, South 
Option would result in a finding of No Adverse Effect for this property. 

 
 Revised Viaduct Alternative 

o Revised Viaduct Alternative, North Option: This property would not be subject to temporary 
or permanent easements or ROW acquisition for the Revised Viaduct Alternative, North Option. 
However, there would be indirect effects in the form of noise, visual, and historic setting changes 
in the area as a result of this option. The undertaking would involve replacement of the existing 
elevated I-70 with another elevated and wider highway to the north, coming approximately 140 
feet closer to the property. This property was constructed in 1904, prior to the construction of the 
existing I-70 viaduct. The viaduct was constructed outside the period of significance for the 
resource and, as such, its replacement will not diminish the character-defining features that 
make the resource eligible for the NRHP under Criterion C. The integrity of setting has further 
been diminished by the removal of surrounding original buildings, construction of newer 
residences and industrial buildings, and modifications to original building materials. 
 
The residential property would experience an increase in traffic noise over time due to the 
freeway widening and added capacity. Noise walls adjacent to the highway would provide a 
reduction in elevated noise levels, which would limit the noise effects to within the range 
considered acceptable. Visual effects would result from the increase in the visible mass of the 
highway and the proposed 12- to 14-foot-high noise walls. The property already has poor historic 
integrity of setting, so the addition of noise walls would not diminish the character of the 
property’s use or physical features within the property’s setting. The building retains integrity of 
design, workmanship, and materials needed to be eligible under Criterion C, so the construction 
of new noise walls or other visual changes, including the closer proximity of the viaduct to the 
resource, will not affect the features that qualify the resource for inclusion in the NRHP. 
Therefore, CDOT concludes that the Revised Viaduct Alternative, North Option would result in 
No Adverse Effect to this property. 
 

o Revised Viaduct Alternative, South Option: The interstate is currently 550 feet south of this 
property and would be in a similar location as a result of the Revised Viaduct Alternative, South 
Option with similar effects as the Revised Viaduct Alternative, North Option. Therefore, CDOT 
concludes that the Revised Viaduct Alternative, South Option would result in No Adverse Effect 
to this property. 

 
 Partial Cover Lowered Alternative 

o Partial Cover Lowered Alternative, Basic and Modified Options: This property would not be 
affected directly through temporary or permanent easements or ROW acquisitions related to 
constructing the Partial Cover Lowered Alternative. The alternative would result in the roadway 
being approximately 200 feet closer to this property on the north side of I-70. Indirect effects 
related to noise, visual, and setting changes in the area would occur due to the lowering of the 
interstate and eliminating the visual intrusion of the viaduct. This property was constructed in 
1904, prior to the construction of the existing I-70 viaduct. The viaduct was constructed outside 
the period of significance for the resource and, as such, its removal will not diminish the 
character-defining features that make the resource eligible for the NRHP under Criterion C. The 
integrity of setting has further been diminished by the removal of surrounding original buildings, 
construction of newer residences and industrial buildings, and modifications to original building 
materials. The introduction of the lowered highway would not diminish the integrity of design, 
workmanship, and materials necessary to convey significance under Criterion C. Therefore, 
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CDOT concludes that the Partial Cover Lowered Alternative would result in a determination of 
No Adverse Effect for this property. 

Portales Residence/Windsor Artesian Water Company, 4623–4625 Thompson Court 
(5DV9787) 
This is a one-story, rectangular plan, residential building with wood siding and a front gabled roof located 
north of I-70. The 2012 survey found no modifications to the property since the original survey. Although it 
has undergone limited modern alterations since it was constructed, the resource retains sufficient integrity of 
design, materials, and workmanship to demonstrate the resource’s eligibility under Criterion C in the area of 
Architecture as a good example of late Victorian Vernacular style with Queen Anne elements. 

 No-Action Alternative 
o No-Action Alternative, North Option: 5DV9787 is located directly north of 5DV7130, Colonial 

Manor Tourist Court, which would be demolished as a result of the No-Action Alternative, North 
Option. The Portales Residence/Windsor Artesian Water Company building sits on a large 
parcel and is currently located 260 feet north of the existing viaduct. The replacement viaduct 
would be widened and would be approximately 85 feet closer to the property. There are no direct 
effects associated with the proposed work, and no temporary or permanent construction 
easements or ROW acquisitions would be acquired for the proposed undertaking. Potential 
indirect effects include visual changes to the setting and increases in noise. This property was 
constructed in 1893, prior to the construction of the existing I-70 viaduct. The viaduct was 
constructed outside the period of significance for the resource and, as such, its replacement will 
not diminish the character-defining features that make the resource eligible for the NRHP under 
Criterion C. The replacement of the viaduct would be closer than its existing location. However, 
the integrity of setting was already compromised with the addition of the existing viaduct, the 
removal of surrounding original buildings, construction of newer residences and industrial 
buildings, and modifications to original building materials. 
 
Noise modeling for this option did find the need for noise mitigation in the form of noise walls, 
which would shield the property from increased noise levels. The addition of noise walls would 
not diminish the character of the property’s use or physical features within the property’s setting. 
The building retains integrity of design, workmanship, and materials needed to be eligible under 
Criterion C, so the construction of new noise walls and other visual changes will not impact the 
resource’s ability to convey significance as a good example of the Victorian Vernacular style. 
Therefore, CDOT has concluded that the No-Action Alternative, North Option would result in a 
determination of No Adverse Effect to this property. 
 

o No-Action Alternative, South Option: This option would have similar effects as the No-Action 
Alternative, North Option, except the replacement viaduct would be only 20 feet closer to the 
resource. CDOT, therefore, has concluded that the No-Action Alternative, South Option would 
result in a finding of No Adverse Effect for this property. 

 
 Revised Viaduct Alternative 

o Revised Viaduct Alternative, North Option: This property would not be subject to temporary 
or permanent easements or ROW acquisition for the Revised Viaduct Alternative, North Option. 
However, there would be indirect effects in the form of noise, visual, and historic setting changes 
in the area as a result of this option. The undertaking would involve replacement of the existing 
elevated I-70 with another elevated and wider highway to the north, coming approximately 140 
feet closer to the property. This property was constructed in 1893, prior to the construction of the 
existing I-70 viaduct. The viaduct was constructed outside the period of significance for the 
resource and, as such, its replacement will not diminish the character-defining features that 
make the resource eligible for the NRHP under Criterion C. The integrity of setting has further 
been diminished by the removal of surrounding original buildings, construction of newer 
residences and industrial buildings, and modifications to original building materials. 
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The residential property would experience an increase in traffic noise over time due to the 
freeway widening and added capacity. Noise walls adjacent to the highway would provide a 
reduction in elevated noise levels, which would limit the noise effects to within the range 
considered acceptable. Visual effects would result from the increase in the visible mass of the 
highway and the proposed 12- to 14-foot-high noise walls. The property already has poor historic 
integrity of setting, so the addition of noise walls would not diminish the character of the 
property’s use or physical features within the property’s setting. The building retains integrity of 
design, workmanship, and materials needed to be eligible under Criterion C, so the construction 
of new noise walls or other visual changes, including the closer proximity of the viaduct to the 
resource, will not affect the features that qualify the resource for inclusion in the NRHP. 
Therefore, CDOT concludes that the Revised Viaduct Alternative, North Option would result in a 
determination of No Adverse Effect to this property. 
 

o Revised Viaduct Alternative, South Option: The interstate is currently 260 feet south of this 
property, but it would shift as much as 10 feet farther to the south as a result of the Revised 
Viaduct Alternative, South Option, with similar effects as the Revised Viaduct Alternative, North 
Option. Therefore, CDOT concludes that the Revised Viaduct Alternative, South Option would 
result in a determination of No Adverse Effect to this property. 

 
 Partial Cover Lowered Alternative 

o Partial Cover Lowered Alternative, Basic and Modified Options: This property would not be 
affected directly through temporary or permanent easements or ROW acquisitions related to 
constructing the Partial Cover Lowered Alternative. The alternative would result in the roadway 
being approximately 250 feet closer to this property on the north side of I-70. Indirect effects 
related to noise, visual, and setting changes in the area would occur due to the lowering of the 
interstate and eliminating the visual intrusion of the viaduct. This property was constructed in 
1893, prior to the construction of the existing I-70 viaduct. The viaduct was constructed outside 
the period of significance for the resource and, as such, its removal will not diminish the 
character-defining features that make the resource eligible for the NRHP under Criterion C. The 
integrity of setting has further been diminished by the removal of surrounding original buildings, 
construction of newer residences and industrial buildings, and modifications to original building 
materials. The introduction of the lowered highway would not diminish the integrity of design, 
workmanship, and materials necessary to convey significance under Criterion C. Therefore, 
CDOT concludes that the Partial Cover Lowered Alternative would result in No Adverse Effect 
to this property. 

Stop-N-Shop Food Store, 4600 York Street (5DV9801) 
This is a one-story, L–shaped plan, commercial-use building constructed of brick with a flat roof. The 2012 
survey found most of the windows on the western, northern, and eastern facades have been replaced with 
vinyl, double-hung windows. The door on the north façade has been replaced with a security door. The 
metal-channeled horizontal frieze on the southern, western, and eastern facades has been repainted red. 
Although it has undergone limited modern alterations, he building retains sufficient integrity to support 
eligibility for listing on the NRHP under Criteria A and C as a good example of a 20th century Modernistic 
gas station. 

 No-Action Alternative 
o No-Action Alternative, North Option: The No-Action Alternative, North Option would require 

the full acquisition of the property and demolition of the building for the new viaduct structure. 
Therefore, CDOT has concluded that the No-Action Alternative, North Option would result in an 
Adverse Effect to this resource. 
 

o No-Action Alternative, South Option: This property would be located directly north of the 
reconstructed viaduct under the proposed undertaking for the No-Action Alternative, South 
Option. The reconstructed viaduct would be located less than 50 feet closer to the southern 
edge of this property than the existing viaduct. The No-Action Alternative, South Option would 
require permanent acquisitions of a minor amount of land. 
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The limited ROW acquisition would result in an impact to a portion of the parcel south of the 
buildings to allow construction access for the planned improvements to I-70 and East 46th 
Avenue. This is not considered to be an adverse effect because there would be no permanent 
physical changes to the acquired area of the parcel and the historic buildings would remain 
intact. This option would create visual and historic setting changes. The change to the setting 
consists of rebuilding the viaduct so that I-70 can continue to function in its current capacity and 
configuration. Although the elevated structure would be farther away from the buildings, visual 
effects would result from the increase in the visible mass of the wider highway and the 12- to 14-
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 this site eligible for the NRHP under Criterion A and C for architecture. 
 
Noise modeling for this area did find the need for noise mitigation in the form of noise walls, 
which would shield the property from increased noise levels. The visual and audible elements 
introduced by the undertaking, and the small amount of property acquired, do not diminish the 
integrity of the property’s significant historic attributes. It would still be able to convey the 
characteristics that qualify it for inclusion in the NRHP. Therefore, CDOT concludes that the No-
Action Alternative, South Option would cause No Adverse Effect to this property. 

 
 Revised Viaduct Alternative 

o Revised Viaduct Alternative, North Option: The Revised Viaduct Alternative, North Option 
would reconstruct and expand the viaduct so that the highway alignment shifts up to 160 feet 
north of the existing I-70 alignment. This property would be acquired in full and the buildings 
demolished as a result. Therefore, CDOT concludes that the Revised Viaduct Alternative, North 
Option would result in determination of Adverse Effect to this property. 
 

o Revised Viaduct Alternative, South Option: This property is located on the north side of I-70. 
The interstate is currently adjacent to this property and would remain in a similar location as a 
result of the Revised Viaduct Alternative, South Option. Therefore, CDOT concludes there would 
be No Adverse Effect to this property. 

 
 Partial Cover Lowered Alternative 

o Partial Cover Lowered Alternative, Basic and Modified Options: The Partial Cover Lowered 
Alternative would result in the ROW acquisition of this property and demolition of the building. 
Therefore, CDOT concludes that the Partial Cover Lowered Alternative would result in an 
Adverse Effect to this property. 

Gonzalez Residence, 4515 Columbine Street (5DV9994) 
This is a one-story, rectangular plan, residential building with brick masonry construction and a gabled-on-hip 
roof located south of I-70. The 2012 survey found that the house and most of the Queen Anne decorative 
features have been painted brown. Some of the trim has been painted green. Formerly, the house was white 
and the trim was blue, green, and yellow. There are no additional alterations. Although it has undergone 
limited modern alterations, the resource retains sufficient integrity of design, materials, and workmanship to 
demonstrate the resource’s eligibility under Criterion C in the area of Architecture as a good architectural 
representative of late Victorian style with Queen Anne elements. 

 No-Action Alternative 
o No-Action Alternative, North Option: There would be no temporary or permanent construction 

easements or ROW acquisition associated with the No-Action Alternative, North Option. 
Potential indirect effects include visual changes to the setting and increases in noise as a result 
of replacing the existing I-70 viaduct and replacement of the York Street off-ramp with 
improvements to the curve coming off the interstate. This property was constructed in 1897, prior 
to the construction of the existing I-70 viaduct. The viaduct was constructed outside the period of 
significance for the resource and, as such, its replacement will not diminish the character-
defining features that make the resource eligible for the NRHP under Criterion C. The 
replacement of the viaduct would be in a similar location. However, the integrity of setting was 



I-70 East Environmental Impact Statement
Section 106 Determination of Effects

 

  
August 2014 87
 

already compromised with the addition of the existing viaduct, the removal of surrounding 
original buildings, construction of newer residences and industrial buildings, and modifications to 
original building materials. 
 
Noise modeling for this option did find the need for noise mitigation in the form of noise walls, 
which would shield the property from increased noise levels. The addition of noise walls would 
not diminish the character of the property’s use or physical features within the property’s setting. 
The building retains integrity of design, workmanship, and materials needed to be eligible under 
Criterion C, so the construction of new noise walls and other visual changes will not impact the 
resource’s ability to convey significance as a good example of late Victorian style. Therefore, 
CDOT has concluded that the No-Action Alternative, North Option would result in a 
determination of No Adverse Effect to this property. 
 

o No-Action Alternative, South Option: This option would have a similar impact as the No-
Action Alternative, North Option. Therefore, CDOT has determined that the No-Action 
Alternative, South Option would result in a No Adverse Effect on this property. 

 
 Revised Viaduct Alternative 

o Revised Viaduct Alternative, North Option: The Revised Viaduct Alternative, North Option 
would only be about 10 feet closer to this resource as the majority of the impact would occur on 
the north side of I-70. This property would not be subject to temporary or permanent easements 
or ROW acquisition for the Revised Viaduct Alternative, North Option. It would experience 
indirect effects in the form of noise, visual, and historic setting changes. This property was 
constructed in 1897, prior to the construction of the existing I-70 viaduct. The viaduct was 
constructed outside the period of significance for the resource and, as such, its replacement will 
not diminish the character-defining features that make the resource eligible for the NRHP under 
Criterion C. The integrity of setting has further been diminished by the removal of surrounding 
original buildings, construction of newer residences and industrial buildings, and modifications to 
original building materials. 
 
The residential property would experience an increase in traffic noise over time due to the 
freeway widening and added capacity. Noise walls adjacent to the highway would provide a 
reduction in elevated noise levels, which would limit the noise effects to within the range 
considered acceptable. Visual effects would result from the increase in the visible mass of the 
highway and the proposed 12- to 14-foot-high noise walls. The property already has poor historic 
integrity of setting, so the addition of noise walls would not diminish the character of the 
property’s use or physical features within the property’s setting. The building retains integrity of 
design, workmanship, and materials needed to be eligible under Criterion C, so the construction 
of new noise walls or other visual changes, including the closer proximity of the viaduct to the 
resource, will not affect the features that qualify the resource for inclusion in the NRHP. 
Therefore CDOT concludes that the Revised Viaduct Alternative, North Option would result in a 
finding of No Adverse Effect for this resource. 
 

o Revised Viaduct Alternative, South Option: This property is located south of I-70 and 
between East 46th and 45th Avenue. There would be no temporary or permanent construction 
easements or ROW acquisition of any portion of the property associated with the Revised 
Viaduct Alternative, South Option, but the interstate would be 160 feet closer than its current 
location to the property. As a result, there would be indirect effects in the form of noise, visual, 
and historic setting changes due to the removal of several homes that are currently located 
between this property and the interstate. The undertaking would involve replacement of the 
existing elevated I-70 with another elevated and wider highway and reconstruction of the York 
Street interchange. This property was constructed in 1897, prior to the construction of the 
existing I-70 viaduct. The viaduct was constructed outside the period of significance for the 
resource and, as such, its replacement will not diminish the character-defining features that 
make the resource eligible for the NRHP under Criterion C. The integrity of setting has further 



I-70 East Environmental Impact Statement 
Section 106 Determination of Effects 

 

88 
  

August 2014
 

been diminished by the removal of surrounding original buildings, construction of newer 
residences and industrial buildings, and modifications to original building materials. 
 
The residential property would experience an increase in traffic noise over time due to the 
freeway widening and added capacity. Noise walls adjacent to the highway would provide a 
reduction in elevated noise levels, which would limit the noise effects to within the range 
considered acceptable. Visual effects would result from the increase in the visible mass of the 
highway and the proposed 12- to 14-foot-high noise walls. The property already has poor historic 
integrity of setting, so the addition of noise walls would not diminish the character of the 
property’s use or physical features within the property’s setting. The building retains integrity of 
design, workmanship, and materials needed to be eligible under Criterion C, so the construction 
of new noise walls or other visual changes, including the closer proximity of the viaduct to the 
resource, will not affect the features that qualify the resource for inclusion in the NRHP. 
Therefore, CDOT concludes the Revised Viaduct Alternative, South Option would result in a 
finding of No Adverse Effect for this property. 
 

 Partial Cover Lowered Alternative 
o Partial Cover Lowered Alternative, Basic and Modified Options: This property would not be 

impacted directly through temporary or permanent easements or ROW acquisitions related to 
constructing the Partial Cover Lowered Alternative. The alternative would result in the roadway 
being approximately 15 feet closer to this property. There would be indirect effects related to 
noise, visual, and setting changes in the area due to the lowering of the interstate and 
eliminating the visual intrusion of the viaduct. This property was constructed in 1897, prior to the 
construction of the existing I-70 viaduct. The viaduct was constructed outside the period of 
significance for the resource and, as such, its removal will not diminish the character-defining 
features that make the resource eligible for the NRHP under Criterion C. The integrity of setting 
has further been diminished by the removal of surrounding original buildings, construction of 
newer residences and industrial buildings, and modifications to original building materials. The 
introduction of the lowered highway would not diminish the integrity of design, workmanship, and 
materials necessary to convey significance under Criterion C. Therefore, CDOT concludes that 
the Partial Cover Lowered Alternative would result in No Adverse Effect to this property. 

Tomas/Eagan Residence, 4653 Columbine Street (5DV9996) 
This is a one-and-one-half-story, rectangular plan, residential building of brick wall construction with a hip-on-
gable roof, located north of I-70. The 2012 survey found no modifications to the property since the original 
survey. Although it has undergone limited modern alterations since it was constructed, the resource retains 
sufficient integrity of design, materials, and workmanship to demonstrate the resource’s eligibility under 
Criterion C in the area of Architecture as a good representative of late Victorian style with Queen Anne 
elements. 

 No-Action Alternative 
o No-Action Alternative, North Option: This property is located on the north side of I-70. There 

are no direct impacts associated with this option in the form of temporary or permanent 
construction easements or ROW acquisitions from this property. The No-Action Alternative, 
North Option would result in this property being located closer to I-70. Potential indirect effects 
include visual changes to the setting and increases in noise. This property was constructed in 
1888, prior to the construction of the existing I-70 viaduct. The viaduct was constructed outside 
the period of significance for the resource and, as such, its replacement will not diminish the 
character-defining features that make the resource eligible for the NRHP under Criterion C. The 
replacement of the viaduct would be closer than its existing location. However, the integrity of 
setting was already compromised with the addition of the existing viaduct, the removal of 
surrounding original buildings, construction of newer residences and industrial buildings, and 
modifications to original building materials. 
 
Noise modeling in this area did result in a recommendation for noise mitigation in the form of 
noise walls, which would shield the property from increased noise levels. The addition of noise 
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walls would not diminish the character of the property’s use or physical features within the 
property’s setting. CDOT, therefore, concludes that the No-Action Alternative, North Option 
would result in a determination of No Adverse Effect for this property. 
 

o No-Action Alternative, South Option: This option would have a similar effect as the No-Action 
Alternative, North Option. Therefore, CDOT concludes that the No-Action Alternative South 
Option would result in a No Adverse Effect to this property. 

 
 Revised Viaduct Alternative 

o Revised Viaduct Alternative, North Option: This property would not be subject to temporary 
or permanent easements or ROW acquisition for the Revised Viaduct Alternative, North Option. 
This option would involve replacement of the existing elevated I-70 with another elevated and 
wider highway to the north, coming approximately 140 feet closer to the property. It would 
experience indirect effects in the form of noise, visual, and historic setting changes. This 
property was constructed in 1888, prior to the construction of the existing I-70 viaduct. The 
viaduct was constructed outside the period of significance for the resource and, as such, its 
replacement will not diminish the character-defining features that make the resource eligible for 
the NRHP under Criterion C. The integrity of setting has further been diminished by the removal 
of surrounding original buildings, construction of newer residences and industrial buildings, and 
modifications to original building materials. 
 
The residential property would experience an increase in traffic noise over time due to the 
freeway widening and added capacity. Noise walls adjacent to the highway would provide a 
reduction in elevated noise levels, which would limit the noise effects to within the range 
considered acceptable. Visual effects would result from the increase in the visible mass of the 
highway and the proposed 12- to 14-foot-high noise walls. The property already has poor historic 
integrity of setting, so the addition of noise walls would not diminish the character of the 
property’s use or physical features within the property’s setting. The building retains integrity of 
design, workmanship, and materials needed to be eligible under Criterion C, so the construction 
of new noise walls or other visual changes, including the closer proximity of the viaduct to the 
resource, will not affect the features that qualify the resource for inclusion in the NRHP. 
Therefore, CDOT concludes that the Revised Viaduct Alternative, North Option would result in a 
finding of No Adverse Effect to this property. 
 

o Revised Viaduct Alternative, South Option: The interstate is currently 345 feet south of this 
property and would remain in a similar location as a result of the Revised Viaduct Alternative, 
South Option, with effects similar to the Revised Viaduct Alternative, North Option. Therefore, 
CDOT concludes that the Revised Viaduct Alternative, South Option would result in a finding of 
No Adverse Effect for this property. 
 

 Partial Cover Lowered Alternative 
o Partial Cover Lowered Alternative, Basic and Modified Options: This property would not be 

impacted directly through temporary or permanent easements or ROW acquisitions related to 
constructing the Partial Cover Lowered Alternative. The alternative would result in the roadway 
being approximately 190 feet closer to this property. There would be indirect effects related to 
noise, visual, and setting changes in the area due to the lowering of the interstate and 
eliminating the visual intrusion of the viaduct. This property was constructed in 1888, prior to the 
construction of the existing I-70 viaduct. The viaduct was constructed outside the period of 
significance for the resource and, as such, its removal will not diminish the character-defining 
features that make the resource eligible for the NRHP under Criterion C. The integrity of setting 
has further been diminished by the removal of surrounding original buildings, construction of 
newer residences and industrial buildings, and modifications to original building materials. The 
introduction of the lowered highway would not diminish the integrity of design, workmanship, and 
materials necessary to convey significance under Criterion C. Therefore, CDOT concludes that 
the Partial Cover Lowered Alternative would result in a determination of No Adverse Effect for 
this property. 
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Huffman Residence, 4707 Josephine Street (5DV10058) 
This is a one-story, irregular plan, multiple family residential building with brick wall construction and a flat 
roof, located north of I-70. The 2012 survey found no modifications to the property since the original survey. 
Although it has undergone some modern alterations since it was constructed, the resource retains sufficient 
integrity of design, materials, and workmanship to demonstrate the resource’s eligibility under Criterion C in 
the area of Architecture as architecturally representative of the Denver Terrace style. 

 No-Action Alternative 
o No-Action Alternative, North Option: This property is located on the north side of I-70. There 

would no direct effects associated with this option in the form of temporary or permanent 
construction easements or ROW acquisitions from this property. Potential indirect effects include 
visual changes to the setting and increases in noise. This property was constructed in 1910, 
prior to the construction of the existing I-70 viaduct. The viaduct was constructed outside the 
period of significance for the resource and, as such, its replacement will not diminish the 
character-defining features that make the resource eligible for the NRHP under Criterion C. The 
replacement of the viaduct would be closer than its existing location. However, the integrity of 
setting was already compromised with the addition of the existing viaduct, the removal of 
surrounding original buildings, construction of newer residences and industrial buildings, and 
modifications to original building materials. 
 
Noise modeling for this option did find the need for noise mitigation in the form of noise walls, 
which would shield the property from increased noise levels. The addition of noise walls would 
not diminish the character of the property’s use or physical features within the property’s setting. 
The building retains integrity of design, workmanship, and materials needed to be eligible under 
Criterion C, so the construction of new noise walls and other visual changes will not impact the 
resource’s ability to convey significance as a good example of the Denver Terrace style. CDOT, 
therefore, concludes that the No-Action Alternative, North Option would result in a determination 
of No Adverse Effect for this property. 
 

o No-Action Alternative, South Option: This option would have a similar effect as the No-Action 
Alternative, North Option. Therefore, CDOT concludes that the No-Action Alternative, South 
Option would result in a finding of No Adverse Effect for this property. 

 
 Revised Viaduct Alternative 

o Revised Viaduct Alternative, North Option: The option would involve replacement of the 
existing elevated I-70 with another elevated and wider highway to the north, coming 
approximately 140 feet closer to the property. This property would not be subject to temporary or 
permanent easements or ROW acquisition for the Revised Viaduct North Option. It would 
experience indirect effects in the form of noise, visual, and historic setting changes. This 
property was constructed in 1910, prior to the construction of the existing I-70 viaduct. The 
viaduct was constructed outside the period of significance for the resource and, as such, its 
replacement will not diminish the character-defining features that make the resource eligible for 
the NRHP under Criterion C. The integrity of setting has further been diminished by the removal 
of surrounding original buildings, construction of newer residences and industrial buildings, and 
modifications to original building materials. 
 
The residential property would experience an increase in traffic noise over time due to the 
freeway widening and added capacity. Noise walls adjacent to the highway would provide a 
reduction in elevated noise levels, which would limit the noise effects to within the range 
considered acceptable. Visual effects would result from the increase in the visible mass of the 
highway and the proposed 12- to 14-foot-high noise walls. The property already has poor historic 
integrity of setting, so the addition of noise walls would not diminish the character of the 
property’s use or physical features within the property’s setting. The building retains integrity of 
design, workmanship, and materials needed to be eligible under Criterion C, so the construction 
of new noise walls or other visual changes, including the closer proximity of the viaduct to the 
resource, will not affect the features that qualify the resource for inclusion in the NRHP. 
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Therefore, CDOT concludes that the Revised Viaduct Alternative, North Option would result No 
Adverse Effect to this property. 
 

o Revised Viaduct Alternative, South Option: The interstate is currently 685 feet south of this 
property and would remain in a similar location as a result of the Revised Viaduct Alternative, 
South Option, with a similar effect as the Revised Viaduct Alternative, North Option. Therefore, 
CDOT concludes that the Revised Viaduct Alternative, South Option would result in a 
determination of No Adverse Effect for this property. 

 
 Partial Cover Lowered Alternative 

o Partial Cover Lowered Alternative, Basic and Modified Options: This property would not be 
impacted directly through temporary or permanent easements or ROW acquisitions related to 
constructing the Partial Cover Lowered Alternative. The Partial Cover Lowered Alternative would 
result in the roadway being approximately 200 feet closer to this property. There would be 
indirect effects related to noise, visual, and setting changes in the area due to the lowering of the 
interstate and eliminating the visual intrusion of the viaduct. This property was constructed in 
1910, prior to the construction of the existing I-70 viaduct. The viaduct was constructed outside 
the period of significance for the resource and, as such, its removal will not diminish the 
character-defining features that make the resource eligible for the NRHP under Criterion C. The 
integrity of setting has further been diminished by the removal of surrounding original buildings, 
construction of newer residences and industrial buildings, and modifications to original building 
materials. The introduction of the lowered highway would not diminish the integrity of design, 
workmanship, and materials necessary to convey significance under Criterion C. Therefore, 
CDOT concludes that the Partial Cover Lowered Alternative would result in a determination of 
No Adverse Effect for this property. 

Clay II LLC/Rosthan Residence, 4459 Thompson Court (5DV10124) 
This is a two-story, rectangular plan, residential building with brick masonry wall construction and a front 
gabled roof, located south of I-70. The 2012 survey found no modifications to the property since the original 
survey. Although it has undergone limited modern alterations since it was constructed, the resource retains 
sufficient integrity of design, materials, and workmanship to demonstrate the resource’s eligibility under 
Criterion C in the area of Architecture as a good architectural example of the simple Bungalow style. 

 No-Action Alternative 
o No-Action Alternative, North Option: There would be no temporary or permanent construction 

easements or ROW acquisition associated with the No-Action Alternative, North Option. The 
replacement viaduct would be constructed in a similar location and the York Street interchange 
would be reconstructed. The York Street off-ramp would be removed and replaced in the same 
location with improvements to the curve coming off the interstate. Potential indirect effects 
include visual changes to the setting and increases in noise. This property was constructed in 
1925, prior to the construction of the existing I-70 viaduct. The viaduct was constructed outside 
the period of significance for the resource and, as such, its replacement will not diminish the 
character-defining features that make the resource eligible for the NRHP under Criterion C. The 
replacement of the viaduct would be closer than its existing location. However, the integrity of 
setting was already compromised with the addition of the existing viaduct, the removal of 
surrounding original buildings, construction of newer residences and industrial buildings, and 
modifications to original building materials. 
 
Noise modeling for this residential property did find the need for noise mitigation in the form of 
noise walls, which would shield the property from increased noise levels. The addition of noise 
walls would not diminish the character of the property’s use or physical features within the 
property’s setting. The building retains integrity of design, workmanship, and materials needed to 
be eligible under Criterion C, so the construction of new noise walls and other visual changes 
will not impact the resource’s ability to convey significance as a good example of the bungalow 
style Therefore, CDOT has determined that the No-Action Alternative, North Option would cause 
No Adverse Effect to this property. 
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o No-Action Alternative, South Option: This option would have a similar impact as the No-
Action Alternative, North Option. Therefore, CDOT concludes that the No-Action Alternative, 
South Option would result in a determination of No Adverse Effect for this property. 
 

 Revised Viaduct Alternative 
o Revised Viaduct Alternative, North Option: The Revised Viaduct Alternative, North Option 

maintains the current proximity of the interstate to this property, since the majority of the impact 
would occur on the north side of I-70. There would be no temporary or permanent easements or 
ROW acquisitions. It would experience indirect effects in the form of noise, visual and historic 
setting changes from the construction of the new viaduct. This property was constructed in 1925, 
prior to the construction of the existing I-70 viaduct. The viaduct was constructed outside the 
period of significance for the resource and, as such, its replacement will not diminish the 
character-defining features that make the resource eligible for the NRHP under Criterion C. The 
integrity of setting has further been diminished by the removal of surrounding original buildings, 
construction of newer residences and industrial buildings, and modifications to original building 
materials.  
 
The residential property would experience an increase in traffic noise over time due to the 
freeway widening and added capacity. Noise walls adjacent to the highway would provide a 
reduction in elevated noise levels, which would limit the noise effects to within the range 
considered acceptable. Visual effects would result from the increase in the visible mass of the 
highway and the proposed 12- to 14-foot-high noise walls. The property already has poor historic 
integrity of setting, so the addition of noise walls would not diminish the character of the 
property’s use or physical features within the property’s setting. The building retains integrity of 
design, workmanship, and materials needed to be eligible under Criterion C, so the construction 
of new noise walls or other visual changes, including the closer proximity of the viaduct to the 
resource, will not affect the features that qualify the resource for inclusion in the NRHP. 
Therefore, CDOT concludes that the Revised Viaduct Alternative, North Option would result in a 
finding of No Adverse Effect to this resource. 
 

o Revised Viaduct Alternative, South Option: This property is located on the southwest corner 
of 45th Avenue and Thompson Court. All of the parcels (non-historic) between I-70 and 45th 
Avenue on Thompson Court would be acquired and removed for the Revised Viaduct 
Alternative, South Option, which would bring the interstate 150 feet closer to the property than its 
current location. There would be no temporary or permanent construction easement or ROW 
acquisition of any portion of this property associated with the Revised Viaduct Alternative, South 
Option. However, there would be indirect effects in the form of noise, visual, and historic setting 
changes in the area as a result of this option. This property was constructed in 1925, prior to the 
construction of the existing I-70 viaduct. The viaduct was constructed outside the period of 
significance for the resource and, as such, its replacement will not diminish the character-
defining features that make the resource eligible for the NRHP under Criterion C. The integrity of 
setting has further been diminished by the removal of surrounding original buildings, construction 
of newer residences and industrial buildings, and modifications to original building materials.  
 
The residential property would experience an increase in traffic noise over time due to the 
freeway widening and added capacity. Noise walls adjacent to the highway would provide a 
reduction in elevated noise levels, which would limit the noise effects to within the range 
considered acceptable. Visual effects would result from the increase in the visible mass of the 
highway and the proposed 12- to 14-foot-high noise walls. The property already has poor historic 
integrity of setting, so the addition of noise walls would not diminish the character of the 
property’s use or physical features within the property’s setting. The building retains integrity of 
design, workmanship, and materials needed to be eligible under Criterion C, so the construction 
of new noise walls or other visual changes, including the closer proximity of the viaduct to the 
resource, will not affect the features that qualify the resource for inclusion in the NRHP. 
Therefore, CDOT concludes that the Revised Viaduct Alternative, South Option would result in a 
determination of No Adverse Effect for this property. 
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 Partial Cover Lowered Alternative 
Partial Cover Lowered Alternative, Basic and Modified Options: This property would be 
located a similar distance to the Partial Cover Lowered Alternative as it currently is to I-70 since 
this alternative would shift the highway to the north. There would be no direct effects in the form 
of temporary or permanent easements or ROW acquisitions related to constructing the Partial 
Cover Lowered Alternative. Indirect effects related to noise, visual, and setting changes in the 
area due to the lowering of the interstate and eliminating the visual intrusion of the viaduct. This 
property was constructed in 1925, prior to the construction of the existing I-70 viaduct. The 
viaduct was constructed outside the period of significance for the resource and, as such, its 
removal will not diminish the character-defining features that make the resource eligible for the 
NRHP under Criterion C. The integrity of setting has further been diminished by the removal of 
surrounding original buildings, construction of newer residences and industrial buildings, and 
modifications to original building materials. The introduction of the lowered highway would not 
diminish the integrity of design, workmanship, and materials necessary to convey significance 
under Criterion C. Therefore, CDOT concludes that the Partial Cover Lowered Alternative would 
result in No Adverse Effect to this property. 

6.3. Section 3 
Section 3 of I-70 is located between Thompson Court on the west and the western boundary of 5AM1298.2, 
the Market Lead Railroad/Chicago, Burlington & Quincy Railroad Segment, at approximately Monroe Street, 
on the east. It includes 49 contributing resources in the Alfred R. Wessel Historic District and individually 
eligible residential properties on the south side of I-70. Figure 19 shows the locations of all resources within 
Section 3. 

6.3.1. Description of existing setting for Section 3 
The industrial, residential, and transportation land uses of this section have been influenced by its proximity 
to the nearby National Western Stock Show to the west, but the small neighborhood of Minimal Traditional 
homes, recorded as the eligible Alfred R. Wessel Historic District (5DV10126), also dominates the setting. 
The standard box-like forms characterize the homes. The small parcels have shallow setbacks from the 
sidewalks and minimal landscaping elements that were added on by homeowners, not according to a 
uniform plan or style. 

On the south side of I-70 between Thompson Court and Monroe Street, the houses are a collection of 
individually eligible historic residences in Elyria and Swansea. This neighborhood was evaluated by CDOT 
for a potential historic district, but it was determined that many of the original houses in the Elyria and 
Swansea Neighborhood had been altered with additional massing, modifications to building materials, and 
removal of architectural ornamentation. In addition, due to the removal of many of the original buildings and 
the intrusion of newer residential and industrial buildings, the blocks do not convey the feeling, setting, and 
association of turn-of-the-20th-century neighborhoods needed to be eligible as a historic district. Even 
though there are several properties that convey specific architectural styles and forms, the historic setting 
has been altered over the years. 
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Figure 19. Section 3 historic properties 
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6.3.2. Section 3 Alternative Descriptions 

No-Action Alternative 
Reconstruction of the existing viaduct (beginning at the Brighton Interchange) under the No-Action 
Alternative would require acquisition of additional ROW to maintain traffic on I-70 during the reconstruction 
effort. The reconstructed viaduct would be approximately 50 feet wider than the existing structure due to the 
need to bring it up to current engineering standards. The replacement of the viaduct would begin at Brighton 
Boulevard and end at Colorado Boulevard. The viaduct already has been replaced with a new structure 
between I-25 and Brighton Boulevard. 

Two options exist for reconstructing the viaduct: shifting immediately to the north (No-Action Alternative, 
North Option) or immediately to the south (No-Action Alternative, South Option). Off- and on-ramps would be 
realigned at Brighton Boulevard, York Street, and, within Section 3, at Steele Street/Vasquez Boulevard. The 
proposed improvements would keep the lane configuration the same as it currently is, with six general-
purpose lanes (three in each direction) and a width of approximately 140 feet for the viaduct. As evaluated in 
2010, the placement of East 46th Avenue beneath the viaduct would decrease the width of the viaduct 
constructed for the No-Action Alternative. 

Revised Viaduct Alternative 
The Revised Viaduct would remain on the existing I-70 alignment with options for adding two general-
purpose lanes in each direction between Brighton Boulevard and Colorado Boulevard or two managed lanes 
without general-purpose lanes in the same area. Within Section 3, the width of the general-purpose lanes 
and managed lanes options are identical. 

In Section 3, the revised viaduct with additional lanes was redesigned to total 197 feet in width, including 
westbound and eastbound East 46th Avenue underneath the viaduct. The revised viaduct would be 
approximately 85 feet wider than the existing viaduct, for a possible maximum width of 181 feet for the 
section of I-70 between Thompson Court and Adams County Market Street Railroad/Chicago, Burlington & 
Quincy Railroad at approximately Monroe Street on the east. This width includes the reconstruction of the 
Steele Street/Vasquez Boulevard interchange and ramps associated with the replacement of the viaduct 
starting at this point, plus widening of the facility to bring it up to current AASHTO standards. 

Visual effects include an increase in the visible mass of the highway and the proposed 10- to 20-foot-high 
noise walls. Within Section 3, there are several residences that would require noise mitigation because 
current noise levels are above the range considered higher than the threshold, identified in CDOT’s Noise 
Analysis and Abatement Guidelines (updated in 2013). To minimize noise impacts on the adjacent 
neighborhoods, noise walls would be incorporated with the design of the revised viaduct. 

The existing setting of the neighborhood already is dominated by the presence of I-70. Except for the Alfred 
R. Wessel Historic District, the individually eligible residences are representative of architectural styles but 
do not form a cohesive district. The criteria of adverse effect were applied in consideration of how the 
widening of the highway would impact the integrity of the architectural significance of the structures that are 
individually eligible and to the entire historic district. 

Both the general-purpose and managed lanes options have north and south options that shift the alignment 
to either side of the interstate. The north and south options provide a means to identify impacts to historic 
resources on both sides of the interstate. 

Partial Cover Lowered Alternative 
The Partial Cover Lowered Alternative would remove the viaduct and reconstruct the highway below the 
existing ground level. The highway would have a lowered section with a depth of approximately 26 feet 
below grade in Section 3. The widening of I-70 associated with the Partial Cover Lowered Alternative would 
occur to the north of the existing viaduct and result in the location of the highway moving approximately 350 
feet closer to the properties than the existing viaduct. Widening to the south is not possible because of the 
locations of the Union Pacific rail yard and the Nestlé Purina PetCare Company south of I-70. 
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Lowering I-70 would remove the existing viaduct between Brighton Boulevard and Colorado Boulevard and 
would eliminate a dominant skyline obstruction. The visual presence of the highway would be decreased in 
this area, to be replaced by the gradual lowering of the highway underneath the cover between Columbine 
Street and Clayton Street. 

6.3.3. NRHP-eligible properties and effects in Section 3 
The following section includes brief summaries of NRHP-eligible properties and associated effects in Section 
3. A detailed explanation regarding the effects is provided for those properties with more complicated 
impacts from the project. A summary of effects in Section 3 is included in Table 12 at the end of this 
document. 

Rodriguez Residence, 4539 Clayton Street (5DV9678) 
This is a one-story, rectangular plan, residential building constructed of brick and stucco with a flat roof, 
located south of I-70. The 2012 survey found the trim that was formerly brown is now painted orange. 
Although it has undergone limited modern alterations, the resource retains sufficient integrity of design, 
materials, and workmanship to demonstrate the resource’s eligibility under Criterion C in the area of 
Architecture as architecturally representative of the late 19th century Denver Terrace form with Classical 
decorative elements. 

 No-Action Alternative 
o No-Action Alternative, North Option: This property is located directly south of the viaduct. The 

replacement viaduct would be widened to the north and would remain in approximately the same 
location and proximity to this property. No temporary or permanent easements or ROW 
acquisitions would be necessary from this resource. Potential indirect effects include visual 
changes to the setting and increases in noise. This property was constructed in 1889, prior to 
the construction of the existing I-70 viaduct. The viaduct was constructed outside the period of 
significance for the resource and, as such, its replacement will not diminish the character-
defining features that make the resource eligible for the NRHP under Criterion C. The 
replacement of the viaduct would be closer than its existing location. However, the integrity of 
setting was already compromised with the addition of the existing viaduct, the removal of 
surrounding original buildings, construction of newer residences and industrial buildings, and 
modifications to original building materials. 
 
Noise modeling for this option did find the need for noise mitigation in the form of noise walls, 
which would shield the property from increased noise levels. The addition of noise walls would 
not diminish the character of the property’s use or physical features within the property’s setting. 
The building retains integrity of design, workmanship, and materials needed to be eligible under 
Criterion C, so the construction of new noise walls and other visual changes will not impact the 
resource’s ability to convey significance as a good example of the Denver Terrace style. 
Therefore, CDOT concludes that the No-Action Alternative, North Option would result in a finding 
of No Adverse Effect for this resource. 
 

o No-Action Alternative, South Option: The replacement viaduct would be widened to the south 
and would be approximately 100 feet closer to this property. No temporary or permanent 
easements or ROW acquisitions would be necessary from this resource. Potential indirect 
effects include visual changes to the setting and increases in noise. This property was 
constructed in 1889, prior to the construction of the existing I-70 viaduct. The viaduct was 
constructed outside the period of significance for the resource and, as such, its replacement will 
not diminish the character-defining features that make the resource eligible for the NRHP under 
Criterion C. The replacement of the viaduct would be closer than its existing location. However, 
the integrity of setting was already compromised with the addition of the existing viaduct, the 
removal of surrounding original buildings, construction of newer residences and industrial 
buildings, and modifications to original building materials. 
 
Noise modeling for this option did find the need for noise mitigation in the form of noise walls, 
which would shield the property from increased noise levels. The addition of noise walls would 
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not diminish the character of the property’s use or physical features within the property’s setting. 
The building retains integrity of design, workmanship, and materials needed to be eligible under 
Criterion C, so the construction of new noise walls and other visual changes will not impact the 
resource’s ability to convey significance as a good example of the Denver Terrace style. 
Therefore, CDOT concludes that the No-Action Alternative, South Option would results in a 
determination of No Adverse Effect for this property. 
 

 Revised Viaduct Alternative 
o Revised Viaduct Alternative, North Option: Even though the Revised Viaduct Alternative, 

North Option would shift the highway 75 feet farther from this property on the south side of I-70, 
the interstate also would widen slightly to the south in the vicinity of this property for either the 
managed or general-purpose lane options. This property would not be subject to temporary or 
permanent easements or ROW acquisition for the Revised Viaduct Alternative, North Option. It 
would experience indirect effects in the form of noise, visual, and historic setting changes as a 
result of replacing the existing elevated I-70 with another elevated highway approximately 75 
feet wider to the south at this location and reconstructing the York Street interchange. This 
property was constructed in 1889, prior to the construction of the existing I-70 viaduct. The 
viaduct was constructed outside the period of significance for the resource and, as such, its 
replacement will not diminish the character-defining features that make the resource eligible for 
the NRHP under Criterion C. The integrity of setting has further been diminished by the removal 
of surrounding original buildings, construction of newer residences and industrial buildings, and 
modifications to original building materials. 
 
The residential property would experience an increase in traffic noise over time due to the 
freeway widening and added capacity. Noise walls adjacent to the highway would provide a 
reduction in elevated noise levels, which would limit the noise effects to within the range 
considered acceptable. Visual effects would result from the increase in the visible mass of the 
highway and the proposed 10- to 20-foot-high noise walls. The property already has poor historic 
integrity of setting, so the addition of noise walls would not diminish the character of the 
property’s use or physical features within the property’s setting. The building retains integrity of 
design, workmanship, and materials needed to be eligible under Criterion C, so the construction 
of new noise walls or other visual changes, including the closer proximity of the viaduct to the 
resource, will not affect the features that qualify the resource for inclusion in the NRHP. 
Therefore, CDOT concludes that the Revised Viaduct Alternative, North Option would result in a 
determination of No Adverse Effect to this property. 
 

o Revised Viaduct Alternative, South Option: The new East 46th Avenue alignment would 
require the full acquisition of this property, and the building would be demolished for the new 
viaduct structure. Therefore, CDOT has concluded that the Revised Viaduct Alternative, South 
Option would result in an Adverse Effect to this property. 

 
 Partial Cover Lowered Alternative 

Partial Cover Lowered Alternative, Basic and Modified Options: This property is located 
south of I-70. It would not be impacted directly through temporary or permanent easements or 
ROW acquisitions related to constructing the Partial Cover Lowered Alternative. The southern 
edge of the Partial Cover Lowered Alternative would be in a location similar to the current 
viaduct (shifting approximately 15 feet to the south) since the Partial Cover Lowered Alternative 
would widen and shift the interstate to the north. Indirect effects related to noise, visual, and 
setting changes in the area due to the lowering of the interstate and eliminating the visual 
intrusion of the viaduct. This property was constructed in 1889, prior to the construction of the 
existing I-70 viaduct. The viaduct was constructed outside the period of significance for the 
resource and, as such, its removal will not diminish the character-defining features that make the 
resource eligible for the NRHP under Criterion C. The integrity of setting has further been 
diminished by the removal of surrounding original buildings, construction of newer residences 
and industrial buildings, and modifications to original building materials. The introduction of the 
lowered highway would not diminish the integrity of design, workmanship, and materials 
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necessary to convey significance under Criterion C. Therefore, CDOT concludes that the Partial 
Cover Lowered Alternative would result in No Adverse Effect to this property. 

4541 Clayton LLC Residence, 4541 Clayton Street (5DV9679) 
This is a one-story, rectangular plan, residential building constructed of brick and stucco with a terraced flat 
roof, located south of I-70. The 2012 survey found no modifications or alterations since the original survey. 
Although it has undergone limited modern alterations since it was constructed, the resource retains sufficient 
integrity of design, materials, and workmanship to demonstrate the resource’s eligibility under Criterion C in 
the area of Architecture as representative of the late 19th century Denver Terrace form with Classical 
Revival elements. 

 No-Action Alternative 
o No-Action Alternative, North Option: This property is located directly south of the viaduct. The 

replacement viaduct would be widened to the north; however, the roadway would move 
approximately 15 feet closer to this resource. No permanent or temporary easements or ROW 
acquisitions would be necessary from this resource. Potential indirect effects include visual 
changes to the setting and increases in noise. This property was constructed in 1889, prior to 
the construction of the existing I-70 viaduct. The viaduct was constructed outside the period of 
significance for the resource and, as such, its replacement will not diminish the character-
defining features that make the resource eligible for the NRHP under Criterion C. The 
replacement of the viaduct would be closer than its existing location. However, the integrity of 
setting was already compromised with the addition of the existing viaduct, the removal of 
surrounding original buildings, construction of newer residences and industrial buildings, and 
modifications to original building materials. 
 
Noise modeling for this option did find the need for noise mitigation in the form of noise walls, 
which would shield the property from increased noise levels. The addition of noise walls would 
not diminish the character of the property’s use or physical features within the property’s setting. 
The building retains integrity of design, workmanship, and materials needed to be eligible under 
Criterion C, so the construction of new noise walls and other visual changes will not impact the 
resource’s ability to convey significance as a good example of a late 19th century Denver 
Terrace building. Therefore, CDOT concludes that the No-Action Alternative, North Option would 
result in a determination of No Adverse Effect for this property. 

 
o No-Action Alternative, South Option: The replacement viaduct would be widened to the south 

and would be approximately 75 feet closer to this property. This property would not be subject to 
temporary or permanent easements or ROW acquisition for the No-Action Alternative, South 
Option. It would experience indirect effects in the form of visual and historic setting changes from 
the reconstruction of the viaduct. This property was constructed in 1889, prior to the construction 
of the existing I-70 viaduct. The viaduct was constructed outside the period of significance for 
the resource and, as such, its replacement will not diminish the character-defining features that 
make the resource eligible for the NRHP under Criterion C. The integrity of setting has further 
been diminished by the removal of surrounding original buildings, construction of newer 
residences and industrial buildings, and modifications to original building materials. 
 
Noise modeling at this location has determined there would not be a perceptible increase in 
noise with this option. The building retains integrity of design, workmanship, and materials 
needed to be eligible under Criterion C, so the construction of the new viaduct, including the 
closer proximity of the viaduct to the resource, will not affect the features that qualify the 
resource for inclusion in the NRHP. CDOT, therefore, concludes that the No-Action Alternative, 
South Option would result in a finding of No Adverse Effect for this property. 

 
 Revised Viaduct Alternative 

Revised Viaduct Alternative, North Option: Even though the Revised Viaduct Alternative, 
North Option would shift the highway away from this property on the south side of I-70, the 
interstate also would widen slightly to the south in the vicinity of this property for either the 
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managed lanes or general-purpose lanes options. No temporary or permanent easements or 
ROW acquisitions would be required from the property. It would experience indirect effects in the 
form of noise, visual, and historic setting changes as a result of replacing the existing elevated  
I-70 with another elevated highway approximately 15 feet wider to the south at this location and 
reconstructing the York Street interchange. This property was constructed in 1889, prior to the 
construction of the existing I-70 viaduct. The viaduct was constructed outside the period of 
significance for the resource and, as such, its replacement will not diminish the character-
defining features that make the resource eligible for the NRHP under Criterion C. The integrity of 
setting has further been diminished by the removal of surrounding original buildings, construction 
of newer residences and industrial buildings, and modifications to original building materials. 
 
This residential property would experience an increase in traffic noise over time due to the 
freeway widening and added capacity. Noise walls adjacent to the highway would provide a 
reduction in elevated noise levels, which would limit the noise effects to within the range 
considered acceptable. Visual effects would result from the increase in the visible mass of the 
highway and the proposed 10- to 20-foot-high noise walls. The property already has poor historic 
integrity of setting, so the addition of noise walls would not diminish the character of the 
property’s use or physical features within the property’s setting. The building retains integrity of 
design, workmanship, and materials needed to be eligible under Criterion C, so the construction 
of new noise walls or other visual changes, including the closer proximity of the viaduct to the 
resource, will not affect the features that qualify the resource for inclusion in the NRHP. 
Therefore, CDOT concludes that the Revised Viaduct Alternative, North Option would result in a 
No Adverse Effect to this property. 
 

o Revised Viaduct Alternative, South Option: The new East 46th Avenue alignment would 
require the full acquisition of this property, and the building would be demolished for the new 
viaduct structure. Therefore, CDOT concludes that the Revised Viaduct Alternative, South 
Option would result in an Adverse Effect to this property. 
 

 Partial Cover Lowered Alternative 
Partial Cover Lowered Alternative, Basic and Modified Options: This property would not be 
impacted directly through temporary or permanent easements or ROW acquisitions related to 
constructing the Partial Cover Lowered Alternative. The southern edge of the Partial Cover 
Lowered Alternative would be in a location similar to the current viaduct (15 feet closer), since 
the Partial Cover Lowered Alternative would widen and shift the interstate to the north. There 
would be indirect effects related to visual and setting changes in the area due to the lowering of 
the interstate and eliminating the visual intrusion of the viaduct. This property was constructed in 
1889, prior to the construction of the existing I-70 viaduct. The viaduct was constructed outside 
the period of significance for the resource and, as such, its removal will not diminish the 
character-defining features that make the resource eligible for the NRHP under Criterion C. The 
integrity of setting has further been diminished by the removal of surrounding original buildings, 
construction of newer residences and industrial buildings, and modifications to original building 
materials. The introduction of the lowered highway would not diminish the integrity of design, 
workmanship, and materials necessary to convey significance under Criterion C. Therefore, 
CDOT concludes that the Partial Cover Lowered Alternative would result in a determination of 
No Adverse Effect to this property. 

Olive Street LLC Property, 4503 Fillmore Street (5DV9714) 
This is a one-and-one-half-story, rectangular plan, residential building constructed of brick with a side gabled 
roof, located south of I-70. The 2012 survey found a white picket fence added along the eastern property 
boundary. Although it has undergone some modern alterations, the resource retains sufficient integrity of 
design, materials, and workmanship to demonstrate the resource’s eligibility under Criterion C in the area of 
Architecture. as architecturally representative of the Dutch Colonial Revival style. 



I-70 East Environmental Impact Statement 
Section 106 Determination of Effects 

 

100 
  

August 2014
 

 No-Action Alternative 
o No-Action Alternative, North Option: This property is located directly south of the viaduct. The 

replacement viaduct would be widened to the north and would remain in approximately the same 
location and proximity to this property. There are no direct impacts associated with the proposed 
work in the form of temporary or permanent easements or ROW acquisitions. Potential indirect 
effects include visual changes to the setting and increases in noise. This property was 
constructed in 1911, prior to the construction of the existing I-70 viaduct. The viaduct was 
constructed outside the period of significance for the resource and, as such, its replacement will 
not diminish the character-defining features that make the resource eligible for the NRHP under 
Criterion C. The replacement of the viaduct would be in a similar location. However, the integrity 
of setting was already compromised with the addition of the existing viaduct, the removal of 
surrounding original buildings, construction of newer residences and industrial buildings, and 
modifications to original building materials. 
 
Noise modeling for this option did find the need for noise mitigation in the form of noise walls, 
which would shield the property from increased noise levels. The addition of noise walls would 
not diminish the character of the property’s use or physical features within the property’s setting. 
The building retains integrity of design, workmanship, and materials needed to be eligible under 
Criterion C, so the construction of new noise walls and other visual changes will not impact the 
resource’s ability to convey significance as a good example of the Dutch Colonial Revival style, 
CDOT, therefore, concludes that the No-Action Alternative, North Option would result in a No 
Adverse Effect finding for this property. 
 

o No-Action Alternative, South Option: The replacement viaduct would be widened to the south 
and would be approximately 75 feet closer to this property. There are no direct impacts 
associated with the proposed work in the form of temporary or permanent easements or ROW 
acquisitions. Potential indirect effects include visual changes to the setting and increases in 
noise. This property was constructed in 1911, prior to the construction of the existing I-70 
viaduct. The viaduct was constructed outside the period of significance for the resource and, as 
such, its replacement will not diminish the character-defining features that make the resource 
eligible for the NRHP under Criterion C. The replacement of the viaduct would be closer to this 
resource. However, the integrity of setting was already compromised with the addition of the 
existing viaduct, the removal of surrounding original buildings, construction of newer residences 
and industrial buildings, and modifications to original building materials. 
 
Noise modeling at this location has determined there would not be a perceptible increase in 
noise for this option. The building retains integrity of design, workmanship, and materials needed 
to be eligible under Criterion C, so the construction of the replacement viaduct and other visual 
changes will not impact the resource’s ability to convey significance as a good example of the 
Dutch Colonial Revival style. CDOT, therefore, concludes that the No-Action Alternative, South 
Option would result in a determination of No Adverse Effect for this property. 

 
 Revised Viaduct Alternative 

o Revised Viaduct North Option: Even though the Revised Viaduct Alternative, North Option 
would shift the highway away from this property on the south side of I-70, the interstate would 
also widen slightly to the south in the vicinity of this property for either the managed or general-
purpose lane options. The undertaking would involve replacing the existing elevated I-70 with 
another elevated highway approximately 25 feet wider to the south at this location and 
reconstructing the York Street interchange. No temporary or permanent easements or ROW 
acquisitions would be required from the property. There would be indirect effects in the form of 
noise, visual, and historic setting changes in the area as a result of this option. This property was 
constructed in 1911, prior to the construction of the existing I-70 viaduct. The viaduct was 
constructed outside the period of significance for the resource and, as such, its replacement will 
not diminish the character-defining features that make the resource eligible for the NRHP under 
Criterion C. The integrity of setting has further been diminished by the removal of surrounding 
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original buildings, construction of newer residences and industrial buildings, and modifications to 
original building materials. 
 
The residential property would experience an increase in traffic noise over time due to the 
freeway widening and added capacity. Noise walls adjacent to the highway would provide a 
reduction in elevated noise levels, which would limit the noise effects to within the range 
considered acceptable. Visual effects would result from the increase in the visible mass of the 
highway and the proposed 10- to 20-foot-high noise walls. The property already has poor historic 
integrity of setting, so the addition of noise walls would not diminish the character of the 
property’s use or physical features within the property’s setting. The building retains integrity of 
design, workmanship, and materials needed to be eligible under Criterion C, so the construction 
of new noise walls or other visual changes, including the closer proximity of the viaduct to the 
resource, will not affect the features that qualify the resource for inclusion in the NRHP. 
Therefore, CDOT concludes that the Revised Viaduct Alternative, North Option would result in a 
finding of No Adverse Effect to this property. 
 

o Revised Viaduct Alternative, South Option: The Revised Viaduct Alternative, South Option 
would shift the viaduct within approximately 100 feet of the edge of this property due to the 
widening necessary for capacity increases and shifting to the south. No temporary or permanent 
easements or ROW acquisitions would be required from this property. There would be indirect 
effects in the form of noise, visual, and historic setting changes in the area as a result of this 
option. This property was constructed in 1911, prior to the construction of the existing I-70 
viaduct. The viaduct was constructed outside the period of significance for the resource and, as 
such, its replacement will not diminish the character-defining features that make the resource 
eligible for the NRHP under Criterion C. The integrity of setting has further been diminished by 
the removal of surrounding original buildings, construction of newer residences and industrial 
buildings, and modifications to original building materials. 

The residential property would experience an increase in traffic noise over time due to the 
freeway widening and added capacity. Noise walls adjacent to the highway would provide a 
reduction in elevated noise levels, which would limit the noise effects to within the range 
considered acceptable. Visual effects would result from the increase in the visible mass of the 
highway and the proposed 10- to 20-foot-high noise walls. The property already has poor historic 
integrity of setting, so the addition of noise walls would not diminish the character of the 
property’s use or physical features within the property’s setting. The building retains integrity of 
design, workmanship, and materials needed to be eligible under Criterion C, so the construction 
of new noise walls or other visual changes, including the closer proximity of the viaduct to the 
resource, will not affect the features that qualify the resource for inclusion in the NRHP. 
Therefore, CDOT concludes that the Revised Viaduct Alternative, South Option would result in a 
finding of No Adverse Effect to this property. 

 Partial Cover Lowered Alternative 
Partial Cover Lowered Alternative, Basic and Modified Options: This property would not be 
impacted directly through temporary or permanent easements or ROW acquisitions related to 
constructing the Partial Cover Lowered Alternative, but there would be indirect effects related to 
visual, and setting changes in the area due to the lowering of the interstate and eliminating the 
visual intrusion of the viaduct. The southern edge of the Partial Cover Lowered Alternative would 
be in the same location as the current viaduct, since the Partial Cover Lowered Alternative would 
widen and shift the interstate to the north. This property was constructed in 1911, prior to the 
construction of the existing I-70 viaduct. The viaduct was constructed outside the period of 
significance for the resource and, as such, its removal will not diminish the character-defining 
features that make the resource eligible for the NRHP under Criterion C. The integrity of setting 
has further been diminished by the removal of surrounding original buildings, construction of 
newer residences and industrial buildings, and modifications to original building materials. The 
introduction of the lowered highway would not diminish the integrity of design, workmanship, and 
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materials necessary to convey significance under Criterion C. Therefore, CDOT concludes that 
the Partial Cover Lowered Alternative would result in No Adverse Effect to this property. 

Yoshimura Residence, 4450 Adams Street (5DV9966) 
The resource is a one-story, wood-framed building with a cross-gable roof, located south of I-70. The exterior 
of the resource is covered in siding with faux rock on the inset of the front door. The 2012 survey did not find 
any modifications. Although it has undergone some modern alterations, the resource retains sufficient 
integrity of design, materials, and workmanship to demonstrate the resource’s eligibility under Criterion C in 
the area of Architecture as architecturally representative of the Minimal Traditional style. 

 No-Action Alternative 
o No-Action Alternative, North Option: This property is located directly south of the viaduct. The 

replacement viaduct would be widened to the north and would remain in approximately the same 
location and proximity to this property. There are no direct impacts associated with the proposed 
work in the form of temporary or permanent easements or ROW acquisitions. Potential indirect 
effects include visual changes to the setting and increases in noise. This property was 
constructed in 1952, prior to the construction of the existing I-70 viaduct. The viaduct was 
constructed outside the period of significance for the resource and, as such, its replacement will 
not diminish the character-defining features that make the resource eligible for the NRHP under 
Criterion C. The replacement of the viaduct would be in a similar location. However, the integrity 
of setting was already compromised with the addition of the existing viaduct, the removal of 
surrounding original buildings, construction of newer residences and industrial buildings, and 
modifications to original building materials. 
 
Noise modeling for this option did find the need for noise mitigation in the form of noise walls, 
which would shield the property from increased noise levels. The addition of noise walls would 
not diminish the character of the property’s use or physical features within the property’s setting. 
The building retains integrity of design, workmanship, and materials needed to be eligible under 
Criterion C, so the construction of new noise walls and other visual changes will not impact the 
resource’s ability to convey significance as a good example of the Minimal Traditional style. 
CDOT, therefore, concludes that the No-Action Alternative, North Option would result in a finding 
of No Adverse Effect for this property. 
 

o No-Action Alternative, South Option: The replacement viaduct would be widened to the south 
and would be approximately 75 feet closer to this property. There are no direct impacts 
associated with the proposed work in the form of temporary or permanent easements or ROW 
acquisitions. Potential indirect effects include visual changes to the setting. This property was 
constructed in 1952, prior to the construction of the existing I-70 viaduct. The viaduct was 
constructed outside the period of significance for the resource and, as such, its replacement will 
not diminish the character-defining features that make the resource eligible for the NRHP under 
Criterion C. The replacement of the viaduct would be closer than its existing location. However, 
the integrity of setting was already compromised with the addition of the existing viaduct, the 
removal of surrounding original buildings, construction of newer residences and industrial 
buildings, and modifications to original building materials. 
 
Noise modeling at this location has determined there would not be a perceptible increase in 
noise for this option. The building retains integrity of design, workmanship, and materials needed 
to be eligible under Criterion C, so the construction of a replacement viaduct and other visual 
changes will not impact the resource’s ability to convey significance as a good example of the 
Minimal Traditional style. CDOT, therefore, concludes that the No-Action Alternative, South 
Option would result in a finding of No Adverse Effect for this property. 

 
 Revised Viaduct Alternative 

o Revised Viaduct Alternative, North Option: Even though the Revised Viaduct Alternative, 
North Option would shift the highway away from this property on the south side of I-70, the 
interstate also would widen slightly to the south in the vicinity of this property for either the 
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managed lanes or general-purpose lanes options. No temporary or permanent easements or 
ROW acquisitions would be required from the property. There would be indirect effects in the 
form of noise, visual, and historic setting changes in the area as a result of this option. This 
property was constructed in 1952, prior to the construction of the existing I-70 viaduct. The 
viaduct was constructed outside the period of significance for the resource and, as such, its 
replacement will not diminish the character-defining features that make the resource eligible for 
the NRHP under Criterion C. The integrity of setting has further been diminished by the removal 
of surrounding original buildings, construction of newer residences and industrial buildings, and 
modifications to original building materials. 
 
The residential property would experience an increase in traffic noise over time due to the 
freeway widening and added capacity. Noise walls adjacent to the highway would provide a 
reduction in elevated noise levels, which would limit the noise effects to within the range 
considered acceptable. Visual effects would result from the increase in the visible mass of the 
highway and the proposed 10- to 20-foot-high noise walls. The property already has poor historic 
integrity of setting, so the addition of noise walls would not diminish the character of the 
property’s use or physical features within the property’s setting. The building retains integrity of 
design, workmanship, and materials needed to be eligible under Criterion C, so the construction 
of new noise walls or other visual changes, including the closer proximity of the viaduct to the 
resource, will not affect the features that qualify the resource for inclusion in the NRHP. 
Therefore, CDOT concludes that the Revised Viaduct Alternative, North Option would result in 
No Adverse Effect to this property. 
 

o Revised Viaduct Alternative, South Option: The Revised Viaduct Alternative, South Option 
would shift the viaduct within approximately 100 feet from the edge of this property due to the 
widening necessary for capacity increases and shifting to the south. No temporary or permanent 
easements or ROW acquisitions would be required from this property. There would be indirect 
effects in the form of noise, visual, and historic setting changes in the area as a result of this 
option. This property was constructed in 1952, prior to the construction of the existing I-70 
viaduct. The viaduct was constructed outside the period of significance for the resource and, as 
such, its replacement will not diminish the character-defining features that make the resource 
eligible for the NRHP under Criterion C. The integrity of setting has further been diminished by 
the removal of surrounding original buildings, construction of newer residences and industrial 
buildings, and modifications to original building materials. 
 
The residential property would experience an increase in traffic noise over time due to the 
freeway widening and added capacity. Noise walls adjacent to the highway would provide a 
reduction in elevated noise levels, which would limit the noise effects to within the range 
considered acceptable. Visual effects would result from the increase in the visible mass of the 
highway and the proposed 10- to 20-foot-high noise walls. The property already has poor historic 
integrity of setting, so the addition of noise walls would not diminish the character of the 
property’s use or physical features within the property’s setting. The building retains integrity of 
design, workmanship, and materials needed to be eligible under Criterion C, so the construction 
of new noise walls or other visual changes, including the closer proximity of the viaduct to the 
resource, will not affect the features that qualify the resource for inclusion in the NRHP. 
Therefore, CDOT concludes that the Revised Viaduct Alternative, South Option would result in a 
determination of No Adverse Effect to this property. 

 
 Partial Cover Lowered Alternative 

Partial Cover Lowered Alternative, Basic and Modified Options: This property would not be 
impacted directly through temporary or permanent easements or ROW acquisitions related to 
constructing the Partial Cover Lowered Alternative, but there would be indirect effects related to 
visual and setting changes in the area due to the lowering of the interstate and eliminating the 
visual intrusion of the viaduct. The southern edge of the Partial Cover Lowered Alternative would 
be approximately 25 feet closer to the property, since the Partial Cover Lowered Alternative 
would widen and shift the interstate to the north. This property was constructed in 1952, prior to 
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the construction of the existing I-70 viaduct. The viaduct was constructed outside the period of 
significance for the resource and, as such, its removal will not diminish the character-defining 
features that make the resource eligible for the NRHP under Criterion C. The integrity of setting 
has further been diminished by the removal of surrounding original buildings, construction of 
newer residences and industrial buildings, and modifications to original building materials. The 
introduction of the lowered highway would not diminish the integrity of design, workmanship, and 
materials necessary to convey significance under Criterion C. Therefore, CDOT concludes that 
the Partial Cover Lowered Alternative would result in No Adverse Effect to this property. 

McGee Residence, 4460 Adams Street, (5DV9968) 
The resource is a one-story, wood-framed building covered in horizontal siding with a cross-gable roof, 
located south of I-70. The 2012 survey found the windows on the north façade have been replaced with 
vinyl, vertical sliding windows. No other modifications to the resource were observed. Although it has 
undergone some modern alterations, the resource retains sufficient integrity of design, materials, and 
workmanship to demonstrate the resource’s eligibility under Criterion C in the area of Architecture as 
architecturally representative of the Minimal Traditional style. 

 No-Action Alternative 
o No-Action Alternative, North Option: This property is located directly south of the viaduct. The 

replacement viaduct would be widened to the north and would remain in approximately the same 
location and proximity to this property. There are no direct impacts in the form of temporary or 
permanent easements or ROW acquisitions. Potential indirect effects include visual changes to 
the setting and increases in noise. This property was constructed in 1952, prior to the 
construction of the existing I-70 viaduct. The viaduct was constructed outside the period of 
significance for the resource and, as such, its replacement will not diminish the character-
defining features that make the resource eligible for the NRHP under Criterion C. The 
replacement viaduct would be in a similar location. However, the integrity of setting was already 
compromised with the addition of the existing viaduct, the removal of surrounding original 
buildings, construction of newer residences and industrial buildings, and modifications to original 
building materials. 
 
Noise modeling for this option did find the need for noise mitigation in the form of noise walls, 
which would shield the property from increased noise levels. The addition of noise walls would 
not diminish the character of the property’s use or physical features within the property’s setting. 
The building retains integrity of design, workmanship, and materials needed to be eligible under 
Criterion C, so the construction of new noise walls and other visual changes will not impact the 
resource’s ability to convey significance as a good example of the Minimal Traditional style. 
CDOT, therefore, concludes that the No-Action Alternative, North Option would result in a 
determination of No Adverse Effect for this property. 
 

o No-Action Alternative, South Option: The replacement viaduct would be widened to the south 
and would be approximately 75 feet closer to this property. There are no direct impacts 
associated with the proposed work, in the form of temporary or permanent easements or ROW 
acquisitions. Potential indirect effects include visual changes to the setting. This property was 
constructed in 1952, prior to the construction of the existing I-70 viaduct. The viaduct was 
constructed outside the period of significance for the resource and, as such, its replacement will 
not diminish the character-defining features that make the resource eligible for the NRHP under 
Criterion C. The replacement of the viaduct would be closer than its existing location. However, 
the integrity of setting was already compromised with the addition of the existing viaduct, the 
removal of surrounding original buildings, construction of newer residences and industrial 
buildings, and modifications to original building materials. 
 
Noise modeling at this location has determined there would not be a perceptible increase in 
noise for this option. The building retains integrity of design, workmanship, and materials needed 
to be eligible under Criterion C, so the construction of the viaduct and other visual changes will 
not impact the resource’s ability to convey significance as a good example of the Minimal 
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Traditional style. CDOT, therefore, concludes that the No-Action Alternative, South Option would 
result in a finding of No Adverse Effect for this property. 

 
 Revised Viaduct Alternative 

o Revised Viaduct Alternative, North Option: Even though the Revised Viaduct Alternative, 
North Option would shift the highway away from this property on the south side of I-70, the 
interstate also would widen slightly to the south in the vicinity of this property for either the 
managed lanes or general-purpose lanes options. No temporary or permanent easements or 
ROW acquisitions would be required from the property. It would experience indirect effects in the 
form of noise, visual, and historic setting changes. This property was constructed in 1952, prior 
to the construction of the existing I-70 viaduct. The viaduct was constructed outside the period of 
significance for the resource and, as such, its replacement will not diminish the character-
defining features that make the resource eligible for the NRHP under Criterion C. The integrity of 
setting has further been diminished by the removal of surrounding original buildings, construction 
of newer residences and industrial buildings, and modifications to original building materials. 
 
The residential property would experience an increase in traffic noise over time due to the 
freeway widening and added capacity. Noise walls adjacent to the highway would provide a 
reduction in elevated noise levels, which would limit the noise effects to within the range 
considered acceptable. Visual effects would result from the increase in the visible mass of the 
highway and the proposed 10- to 20-foot-high noise walls. The property already has poor historic 
integrity of setting, so the addition of noise walls would not diminish the character of the 
property’s use or physical features within the property’s setting. The building retains integrity of 
design, workmanship, and materials needed to be eligible under Criterion C, so the construction 
of new noise walls or other visual changes, including the closer proximity of the viaduct to the 
resource, will not affect the features that qualify the resource for inclusion in the NRHP. 
Therefore, CDOT concludes that the Revised Viaduct Alternative, North Option would result in a 
determination of No Adverse Effect to this property. 
 

o Revised Viaduct Alternative, South Option: The Revised Viaduct Alternative, South Option 
would shift the viaduct within approximately 100 feet of the edge of this property due to the 
widening necessary for capacity increases and shifting to the south. No temporary or permanent 
easements or ROW acquisitions would be required from this property. It would experience 
indirect effects in the form of noise, visual, and historic setting changes. This property was 
constructed in 1952, prior to the construction of the existing I-70 viaduct. The viaduct was 
constructed outside the period of significance for the resource and, as such, its replacement will 
not diminish the character-defining features that make the resource eligible for the NRHP under 
Criterion C. The integrity of setting has further been diminished by the removal of surrounding 
original buildings, construction of newer residences and industrial buildings, and modifications to 
original building materials. 
 
The residential property would experience an increase in traffic noise over time due to the 
freeway widening and added capacity. Noise walls adjacent to the highway would provide a 
reduction in elevated noise levels, which would limit the noise effects to within the range 
considered acceptable. Visual effects would result from the increase in the visible mass of the 
highway and the proposed 10- to 20-foot-high noise walls. The property already has poor historic 
integrity of setting, so the addition of noise walls would not diminish the character of the 
property’s use or physical features within the property’s setting. The building retains integrity of 
design, workmanship, and materials needed to be eligible under Criterion C, so the construction 
of new noise walls or other visual changes, including the closer proximity of the viaduct to the 
resource, will not affect the features that qualify the resource for inclusion in the NRHP. 
Therefore, CDOT concludes that the Revised Viaduct Alternative, South Option would result in a 
finding of No Adverse Effect to this property. 
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 Partial Cover Lowered Alternative 
o Partial Cover Lowered Alternative, Basic and Modified Options: This property would not be 

impacted directly through temporary or permanent easements or ROW acquisitions related to 
constructing the Partial Cover Lowered Alternative, but there would be indirect effects related to 
visual and setting changes in the area due to the lowering of the interstate and eliminating the 
visual intrusion of the viaduct. This property was constructed in 1952, prior to the construction of 
the existing I-70 viaduct. The viaduct was constructed outside the period of significance for the 
resource and, as such, its removal will not diminish the character-defining features that make the 
resource eligible for the NRHP under Criterion C. The integrity of setting has further been 
diminished by the removal of surrounding original buildings, construction of newer residences 
and industrial buildings, and modifications to original building materials. The introduction of the 
lowered highway would not diminish the integrity of design, workmanship, and materials 
necessary to convey significance under Criterion C. Therefore, CDOT concludes that the Partial 
Cover Lowered Alternative would result in No Adverse Effect to this property. 

Vasquez Residence, 4450 Cook Street, (5DV10003) 
The resource is a one-story, brick building with a box hipped roof, located south of I-70. There is a large, 
concrete porch with four steps on the front west façade. The 2012 survey did not find any modifications. 
Although it has undergone some modern alterations, the resource retains sufficient integrity of design, 
materials, and workmanship to demonstrate the resource’s eligibility under Criterion C in the area of 
Architecture as architecturally representative of the Minimal Traditional style. 

 No-Action Alternative 
o No-Action Alternative, North Option: This property is located directly south of the viaduct. The 

replacement viaduct would be widened to the north and would remain in approximately the same 
location and proximity to this property. There are no direct impacts associated with the proposed 
work in the form of temporary or permanent easements or ROW acquisitions. Potential indirect 
effects include visual changes to the setting and increases in noise. This property was 
constructed in 1957, prior to the construction of the existing I-70 viaduct. The viaduct was 
constructed outside the period of significance for the resource and, as such, its replacement will 
not diminish the character-defining features that make the resource eligible for the NRHP under 
Criterion C. The replacement of the viaduct would be in a similar location. However, the integrity 
of setting was already compromised with the addition of the existing viaduct, the removal of 
surrounding original buildings, construction of newer residences and industrial buildings, and 
modifications to original building materials. 
 
Noise modeling for this option did find the need for noise mitigation in the form of noise walls, 
which would shield the property from increased noise levels. The addition of noise walls would 
not diminish the character of the property’s use or physical features within the property’s setting. 
The building retains integrity of design, workmanship, and materials needed to be eligible under 
Criterion C, so the construction of new noise walls and other visual changes will not impact the 
resource’s ability to convey significance as a good example of the Minimal Traditional style. 
CDOT, therefore, concludes that the No-Action Alternative, North Option would result in a 
determination of No Adverse Effect for this property. 
 

o No-Action Alternative, South Option: The replacement viaduct would be widened to the south 
and would be approximately 125 feet closer to this property. There are no direct impacts 
associated with the proposed work in the form of temporary or permanent easements or ROW 
acquisitions. Potential indirect effects include visual changes to the setting. This property was 
constructed in 1957, prior to the construction of the existing I-70 viaduct. The viaduct was 
constructed outside the period of significance for the resource and, as such, its replacement will 
not diminish the character-defining features that make the resource eligible for the NRHP under 
Criterion C. The replacement of the viaduct would be closer than its existing location. However, 
the integrity of setting was already compromised with the addition of the existing viaduct, the 
removal of surrounding original buildings, construction of newer residences and industrial 
buildings, and modifications to original building materials. 
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Noise modeling at this location has determined there would not be a perceptible increase in 
noise for this option. The building retains integrity of design, workmanship, and materials needed 
to be eligible under Criterion C, so the construction of the replacement viaduct and other visual 
changes will not impact the resource’s ability to convey significance as a good example of the 
Minimal Traditional style. CDOT, therefore, concludes that the No-Action Alternative, South 
Option would result in a finding of No Adverse Effect for this property. 
 

 Revised Viaduct Alternative 
o Revised Viaduct Alternative, North Option: Even though the Revised Viaduct Alternative, 

North Option would shift the highway away from this property on the south side of I-70, the 
interstate also would widen slightly to the south in the vicinity of this property for either the 
managed lanes or general-purpose lanes options. No temporary or permanent easements or 
ROW acquisitions would be required from the property. It would experience indirect effects in the 
form of noise, visual, and historic setting changes. This property was constructed in 1957, prior 
to the construction of the existing I-70 viaduct. The viaduct was constructed outside the period of 
significance for the resource and, as such, its replacement will not diminish the character-
defining features that make the resource eligible for the NRHP under Criterion C. The integrity of 
setting has further been diminished by the removal of surrounding original buildings, construction 
of newer residences and industrial buildings, and modifications to original building materials. 
 
The residential property would experience an increase in traffic noise over time due to the 
freeway widening and added capacity. Noise walls adjacent to the highway would provide a 
reduction in elevated noise levels, which would limit the noise effects to within the range 
considered acceptable. Visual effects would result from the increase in the visible mass of the 
highway and the proposed 10- to 20-foot-high noise walls. The property already has poor historic 
integrity of setting, so the addition of noise walls would not diminish the character of the 
property’s use or physical features within the property’s setting. The building retains integrity of 
design, workmanship, and materials needed to be eligible under Criterion C, so the construction 
of new noise walls or other visual changes, including the closer proximity of the viaduct to the 
resource, will not affect the features that qualify the resource for inclusion in the NRHP. 
Therefore, CDOT concludes that the Revised Viaduct Alternative, North Option would result in a 
No Adverse Effect to this property. 

 
o Revised Viaduct Alternative, South Option: The Revised Viaduct Alternative, South Option 

would shift the viaduct within approximately 280 feet of the edge of this property due to the 
widening necessary for capacity increases and shifting to the south. No temporary or permanent 
easements or ROW acquisitions would be required from this property. It would experience 
indirect effects in the form of noise, visual, and historic setting changes. This property was 
constructed in 1957, prior to the construction of the existing I-70 viaduct. The viaduct was 
constructed outside the period of significance for the resource and, as such, its replacement will 
not diminish the character-defining features that make the resource eligible for the NRHP under 
Criterion C. The integrity of setting has further been diminished by the removal of surrounding 
original buildings, construction of newer residences and industrial buildings, and modifications to 
original building materials. 
 
The residential property would experience an increase in traffic noise over time due to the 
freeway widening and added capacity. Noise walls adjacent to the highway would provide a 
reduction in elevated noise levels, which would limit the noise effects to within the range 
considered acceptable. Visual effects would result from the increase in the visible mass of the 
highway and the proposed 10- to 20-foot-high noise walls. The property already has poor historic 
integrity of setting, so the addition of noise walls would not diminish the character of the 
property’s use or physical features within the property’s setting. The building retains integrity of 
design, workmanship, and materials needed to be eligible under Criterion C, so the construction 
of new noise walls or other visual changes, including the closer proximity of the viaduct to the 
resource, will not affect the features that qualify the resource for inclusion in the NRHP. 
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Therefore, CDOT concludes that the Revised Viaduct Alternative, South Option would result in a 
determination of No Adverse Effect to this property. 
 

 Partial Cover Lowered Alternative 
o Partial Cover Lowered Alternative, Basic and Modified Options: This property would not be 

impacted directly through temporary or permanent easements or ROW acquisitions related to 
constructing the Partial Cover Lowered Alternative. The southern edge of the Partial Cover 
Lowered Alternative would be in the same location as the current viaduct, since the Partial Cover 
Lowered Alternative would widen and shift the interstate to the north. There would be indirect 
effects related to visual and setting changes in the area due to the lowering of the interstate and 
eliminating the visual intrusion of the viaduct. This property was constructed in 1957, prior to the 
construction of the existing I-70 viaduct. The viaduct was constructed outside the period of 
significance for the resource and, as such, its removal will not diminish the character-defining 
features that make the resource eligible for the NRHP under Criterion C. The integrity of setting 
has further been diminished by the removal of surrounding original buildings, construction of 
newer residences and industrial buildings, and modifications to original building materials. The 
introduction of the lowered highway would not diminish the integrity of design, workmanship, and 
materials necessary to convey significance under Criterion C. Therefore, CDOT concludes that 
the Partial Cover Lowered Alternative would result in No Adverse Effect to this property. 

Guerca/Perez Residence, 4446 Fillmore Street (5DV10013) 
This is a one-and-one–half-story, rectangular plan residential building of stucco construction with a front 
gabled roof, located south of I-70. The 2012 survey found the resource repainted, including the trim and 
decorative brick work on the front façade. The front, west window on the first floor has been replaced with a 
vertical light slider window. A metal security door has replaced the aluminum storm door on the front façade. 
Although it has undergone some modern alterations, the resource retains sufficient integrity of design, 
materials, and workmanship to demonstrate the resource’s eligibility under Criterion C in the area of 
Architecture as representative of late Victorian Vernacular style. 

 No-Action Alternative 
o No-Action Alternative, North Option: This property is located directly south of the viaduct. The 

replacement viaduct would be widened to the north and would remain in approximately the same 
location and proximity to this property. There are no direct impacts associated with the proposed 
work in the form of temporary or permanent easements or ROW acquisitions. Potential indirect 
effects include visual changes to the setting and increases in noise. This property was 
constructed in 1900, prior to the construction of the existing I-70 viaduct. The viaduct was 
constructed outside the period of significance for the resource and, as such, its replacement will 
not diminish the character-defining features that make the resource eligible for the NRHP under 
Criterion C. The replacement of the viaduct would in a similar location. However, the integrity of 
setting was already compromised with the addition of the existing viaduct, the removal of 
surrounding original buildings, construction of newer residences and industrial buildings, and 
modifications to original building materials. 
 
Noise modeling for this option did find the need for noise mitigation in the form of noise walls, 
which would shield the property from increased noise levels. The addition of noise walls would 
not diminish the character of the property’s use or physical features within the property’s setting. 
The building retains integrity of design, workmanship, and materials needed to be eligible under 
Criterion C, so the construction of new noise walls and other visual changes will not impact the 
resource’s ability to convey significance as a good example of Victorian Vernacular style. CDOT, 
therefore, concludes that the No-Action Alternative, North Option would result in a finding of No 
Adverse Effect for this property. 
 

o No-Action Alternative, South Option: The replacement viaduct would be widened to the south 
and would be approximately 85 feet closer to this property. There are no direct impacts 
associated with the proposed work in the form of temporary or permanent easements or ROW 
acquisitions. Potential indirect effects include visual changes to the setting. This property was 
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constructed in 1900, prior to the construction of the existing I-70 viaduct. The viaduct was 
constructed outside the period of significance for the resource and, as such, its replacement will 
not diminish the character-defining features that make the resource eligible for the NRHP under 
Criterion C. The replacement of the viaduct would be closer than its existing location. However, 
the integrity of setting was already compromised with the addition of the existing viaduct, the 
removal of surrounding original buildings, construction of newer residences and industrial 
buildings, and modifications to original building materials. 
 
Noise modeling at this location has determined there would not be a perceptible increase in 
noise for this option. The building retains integrity of design, workmanship, and materials needed 
to be eligible under Criterion C, so the construction of the replacement viaduct and other visual 
changes will not impact the resource’s ability to convey significance as a good example of the 
Victorian Vernacular style. CDOT, therefore, concludes that the No-Action Alternative, South 
Option would result in a finding of No Adverse Effect for this property. 
 

 Revised Viaduct Alternative 
o Revised Viaduct Alternative, North Option: Even though the Revised Viaduct Alternative, 

North Option would shift the highway away from this property on the south side of I-70, the 
interstate also would widen slightly to the south in the vicinity of this property for either the 
managed lanes or general-purpose lanes options. No temporary or permanent easements or 
ROW acquisitions would be required from the property. It would experience indirect effects in the 
form of noise, visual and historic setting changes. This property was constructed in 1900, prior to 
the construction of the existing I-70 viaduct. The viaduct was constructed outside the period of 
significance for the resource and, as such, its replacement will not diminish the character-
defining features that make the resource eligible for the NRHP under Criterion C. The integrity of 
setting has further been diminished by the removal of surrounding original buildings, construction 
of newer residences and industrial buildings, and modifications to original building materials. 
 
The residential property would experience an increase in traffic noise over time due to the 
freeway widening and added capacity. Noise walls adjacent to the highway would provide a 
reduction in elevated noise levels, which would limit the noise effects to within the range 
considered acceptable. Visual effects would result from the increase in the visible mass of the 
highway and the proposed 10- to 20-foot-high noise walls. The property already has poor historic 
integrity of setting, so the addition of noise walls would not diminish the character of the 
property’s use or physical features within the property’s setting. The building retains integrity of 
design, workmanship, and materials needed to be eligible under Criterion C, so the construction 
of new noise walls or other visual changes, including the closer proximity of the viaduct to the 
resource, will not affect the features that qualify the resource for inclusion in the NRHP. 
Therefore, CDOT has concluded that the Revised Viaduct Alternative, North Option would result 
in a determination of No Adverse Effect to this property. 
 

o Revised Viaduct Alternative, South Option: The Revised Viaduct Alternative, South Option 
would shift the viaduct within approximately 100 feet of the edge of this property due to the 
widening necessary for capacity increases and shifting to the south. No temporary or permanent 
easements or ROW acquisitions would be required from this property. It would experience 
indirect effects in the form of noise, visual, and historic setting changes. This property was 
constructed in 1900, prior to the construction of the existing I-70 viaduct. The viaduct was 
constructed outside the period of significance for the resource and, as such, its replacement will 
not diminish the character-defining features that make the resource eligible for the NRHP under 
Criterion C. The integrity of setting has further been diminished by the removal of surrounding 
original buildings, construction of newer residences and industrial buildings, and modifications to 
original building materials. 
 
The residential property would experience an increase in traffic noise over time due to the 
freeway widening and added capacity. Noise walls adjacent to the highway would provide a 
reduction in elevated noise levels, which would limit the noise effects to within the range 
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considered acceptable. Visual effects would result from the increase in the visible mass of the 
highway and the proposed 10- to 20-foot-high noise walls. The property already has poor historic 
integrity of setting, so the addition of noise walls would not diminish the character of the 
property’s use or physical features within the property’s setting. The building retains integrity of 
design, workmanship, and materials needed to be eligible under Criterion C, so the construction 
of new noise walls or other visual changes, including the closer proximity of the viaduct to the 
resource, will not affect the features that qualify the resource for inclusion in the NRHP. 
Therefore, CDOT concludes that the Revised Viaduct Alternative, South Option would result in a 
finding of No Adverse Effect to this property. 

 
 Partial Cover Lowered Alternative 

o Partial Cover Lowered Alternative, Basic and Modified Options: This property would not be 
impacted directly through temporary or permanent easements or ROW acquisitions related to 
constructing the Partial Cover Lowered Alternative. The southern edge of the Partial Cover 
Lowered Alternative would be in the same location as the current viaduct, since the Partial Cover 
Lowered Alternative would widen and shift the interstate to the north. There would be indirect 
effects related to visual and setting changes in the area due to the lowering of the interstate and 
eliminating the visual intrusion of the viaduct. This property was constructed in 1900, prior to the 
construction of the existing I-70 viaduct. The viaduct was constructed outside the period of 
significance for the resource and, as such, its removal will not diminish the character-defining 
features that make the resource eligible for the NRHP under Criterion C. The integrity of setting 
has further been diminished by the removal of surrounding original buildings, construction of 
newer residences and industrial buildings, and modifications to original building materials. The 
introduction of the lowered highway would not diminish the integrity of design, workmanship, and 
materials necessary to convey significance under Criterion C. Therefore, CDOT concludes that 
the Partial Cover Lowered Alternative would result in No Adverse Effect to this property. 

Tenenbaum Residence, 4453 Fillmore Street (5DV10014) 
This is a one-story, T-shaped plan, residential building constructed of brick with a cross hipped roof, located 
south of I-70. The 2012 survey found no additional modifications or alterations from the prior survey. 
Although it has undergone some modern alterations since it was constructed, the resource retains sufficient 
integrity of design, materials, and workmanship to demonstrate the resource’s eligibility under Criterion C in 
the area of Architecture. as architecturally representative of the Minimal Traditional style. 

 No-Action Alternative 
o No-Action Alternative, North Option: This property is located directly south of the viaduct. The 

replacement viaduct would be widened to the north and would remain in approximately the same 
location and proximity to this property. There are no direct impacts associated with the proposed 
work in the form of temporary or permanent easements or ROW acquisitions. Potential indirect 
effects include visual changes to the setting and increases in noise. This property was 
constructed in 1953, prior to the construction of the existing I-70 viaduct. The viaduct was 
constructed outside the period of significance for the resource and, as such, its replacement will 
not diminish the character-defining features that make the resource eligible for the NRHP under 
Criterion C. The replacement of the viaduct would be in a similar location. However, the integrity 
of setting was already compromised with the addition of the existing viaduct, the removal of 
surrounding original buildings, construction of newer residences and industrial buildings, and 
modifications to original building materials. 
 
Noise modeling for this option did find the need for noise mitigation in the form of noise walls, 
which would shield the property from increased noise levels. The addition of noise walls would 
not diminish the character of the property’s use or physical features within the property’s setting. 
The building retains integrity of design, workmanship, and materials needed to be eligible under 
Criterion C, so the construction of new noise walls and other visual changes will not impact the 
resource’s ability to convey significance as a good example of the Minimal Traditional style. 
CDOT, therefore, concludes that the No-Action Alternative, North Option would result in a finding 
of No Adverse Effect for this property. 
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o No-Action Alternative, South Option: The replacement viaduct would be widened to the south 
and would be approximately 75 feet closer to this property. There are no direct impacts 
associated with the proposed work in the form of temporary or permanent easements or ROW 
acquisitions. Potential indirect effects include visual changes to the setting. This property was 
constructed in 1953, prior to the construction of the existing I-70 viaduct. The viaduct was 
constructed outside the period of significance for the resource and, as such, its replacement will 
not diminish the character-defining features that make the resource eligible for the NRHP under 
Criterion C. The replacement of the viaduct would be closer than its existing location. However, 
the integrity of setting was already compromised with the addition of the existing viaduct, the 
removal of surrounding original buildings, construction of newer residences and industrial 
buildings, and modifications to original building materials. 
 
Noise modeling at this location has determined there would not be a perceptible increase in 
noise for this option. The building retains integrity of design, workmanship, and materials needed 
to be eligible under Criterion C, so the construction of the replacement viaduct and other visual 
changes will not impact the resource’s ability to convey significance as a good example of the 
Minimal Traditional style. CDOT, therefore, concludes that the No-Action Alternative, South 
Option would result in a determination of No Adverse Effect for this property. 
 

 Revised Viaduct Alternative 
o Revised Viaduct Alternative, North Option: Even though the Revised Viaduct Alternative, 

North Option would shift the highway away from this property on the south side of I-70, the 
interstate also would widen slightly to the south in the vicinity of this property for either the 
managed lanes or general-purpose lanes options. No temporary or permanent easements or 
ROW acquisitions would be required from the property. It would experience indirect effects in the 
form of noise, visual and historic setting changes. This property was constructed in 1953, prior to 
the construction of the existing I-70 viaduct. The viaduct was constructed outside the period of 
significance for the resource and, as such, its replacement will not diminish the character-
defining features that make the resource eligible for the NRHP under Criterion C. The integrity of 
setting has further been diminished by the removal of surrounding original buildings, construction 
of newer residences and industrial buildings, and modifications to original building materials. 
 
The residential property would experience an increase in traffic noise over time due to the 
freeway widening and added capacity. Noise walls adjacent to the highway would provide a 
reduction in elevated noise levels, which would limit the noise effects to within the range 
considered acceptable. Visual effects would result from the increase in the visible mass of the 
highway and the proposed 10- to 20-foot-high noise walls. The property already has poor historic 
integrity of setting, so the addition of noise walls would not diminish the character of the 
property’s use or physical features within the property’s setting. The building retains integrity of 
design, workmanship, and materials needed to be eligible under Criterion C, so the construction 
of new noise walls or other visual changes, including the closer proximity of the viaduct to the 
resource, will not affect the features that qualify the resource for inclusion in the NRHP. 
Therefore, CDOT concludes that the Revised Viaduct Alternative, North Option would result in a 
finding of No Adverse Effect to this property. 

 
o Revised Viaduct Alternative, South Option: The Revised Viaduct Alternative, South Option 

would shift the viaduct within approximately 100 feet from the edge of this property due to the 
widening necessary for capacity increases and shifting to the south. No temporary or permanent 
easements or ROW acquisitions would be required from this property. It would experience 
indirect effects in the form of noise, visual, and historic setting changes. This property was 
constructed in 1953, prior to the construction of the existing I-70 viaduct. The viaduct was 
constructed outside the period of significance for the resource and, as such, its replacement will 
not diminish the character-defining features that make the resource eligible for the NRHP under 
Criterion C. The integrity of setting has further been diminished by the removal of surrounding 
original buildings, construction of newer residences and industrial buildings, and modifications to 
original building materials. 
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The residential property would experience an increase in traffic noise over time due to the 
freeway widening and added capacity. Noise walls adjacent to the highway would provide a 
reduction in elevated noise levels, which would limit the noise effects to within the range 
considered acceptable. Visual effects would result from the increase in the visible mass of the 
highway and the proposed 10- to 20-foot-high noise walls. The property already has poor historic 
integrity of setting, so the addition of noise walls would not diminish the character of the 
property’s use or physical features within the property’s setting. The building retains integrity of 
design, workmanship, and materials needed to be eligible under Criterion C, so the construction 
of new noise walls or other visual changes, including the closer proximity of the viaduct to the 
resource, will not affect the features that qualify the resource for inclusion in the NRHP. 
Therefore, CDOT concludes that the Revised Viaduct Alternative, South Option would result in a 
determination of No Adverse Effect to this property. 
 

 Partial Cover Lowered Alternative 
o Partial Cover Lowered Alternative, Basic and Modified Options: This property would not be 

affected directly through temporary or permanent easements or ROW acquisitions related to 
constructing the Partial Cover Lowered Alternative. The southern edge of the Partial Cover 
Lowered Alternative would be in the same location as the current viaduct, since the Partial Cover 
Lowered Alternative would widen and shift the interstate to the north. There would be indirect 
effects related to visual and setting changes in the area due to the lowering of the interstate and 
eliminating the visual intrusion of the viaduct. This property was constructed in 1953, prior to the 
construction of the existing I-70 viaduct. The viaduct was constructed outside the period of 
significance for the resource and, as such, its removal will not diminish the character-defining 
features that make the resource eligible for the NRHP under Criterion C. The integrity of setting 
has further been diminished by the removal of surrounding original buildings, construction of 
newer residences and industrial buildings, and modifications to original building materials. The 
introduction of the lowered highway would not diminish the integrity of design, workmanship, and 
materials necessary to convey significance under Criterion C. Therefore, CDOT concludes that 
the Partial Cover Lowered Alternative would result in No Adverse Effect to this property. 

Lopez/Hartzell Residence, 4461 Milwaukee Street (5DV10065) 
This is a one-story, rectangular plan, brick residential building with a side gabled roof and synthetic siding 
located in the Elyria and Swansea Neighborhood of Denver, south of I-70. The 2012 survey found the front 
entry porch has been replaced with a new lightly sloped roof and a concrete pad. The windows on the east 
façade have been replaced with 2-foot by 3-foot replacement windows. There is a new wood door and the 
windows on the north façade have been replaced with “bungalow style” windows. On the rear, west façade, 
all windows and doors have been replaced and a new covered porch constructed. Although it has undergone 
some modern alterations, the resource retains sufficient integrity of design, materials, and workmanship to 
demonstrate the resource’s eligibility under Criterion C in the area of Architecture. as a good example of the 
Minimal Traditional style. 

 No-Action Alternative 
o No-Action Alternative, North Option: This property is located directly south of the viaduct. The 

replacement viaduct would be widened to the north and would remain in approximately the same 
location and proximity to this property. There are no direct impacts associated with the proposed 
work in the form of temporary or permanent easements or ROW acquisitions. Potential indirect 
effects include visual changes to the setting and increases in noise. This property was 
constructed in 1948, prior to the construction of the existing I-70 viaduct. The viaduct was 
constructed outside the period of significance for the resource and, as such, its replacement will 
not diminish the character-defining features that make the resource eligible for the NRHP under 
Criterion C. The replacement of the viaduct would be in a similar location. However, the integrity 
of setting was already compromised with the addition of the existing viaduct, the removal of 
surrounding original buildings, construction of newer residences and industrial buildings, and 
modifications to original building materials. 
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Noise modeling for this option did find the need for noise mitigation in the form of noise walls, 
which would shield the property from increased noise levels. The addition of noise walls would 
not diminish the character of the property’s use or physical features within the property’s setting. 
The building retains integrity of design, workmanship, and materials needed to be eligible under 
Criterion C, so the construction of new noise walls and other visual changes will not impact the 
resource’s ability to convey significance as a good example of the Minimal Traditional style. 
CDOT, therefore, concludes that the No-Action Alternative, North Option would result in a No 
Adverse Effect to this property. 
 

o No-Action Alternative, South Option: The replacement viaduct would be widened to the south 
and would be approximately 100 feet closer to this property. There are no direct impacts 
associated with the proposed work in the form of temporary or permanent easements or ROW 
acquisitions. Potential indirect effects include visual changes to the setting. This property was 
constructed in 1948, prior to the construction of the existing I-70 viaduct. The viaduct was 
constructed outside the period of significance for the resource and, as such, its replacement will 
not diminish the character-defining features that make the resource eligible for the NRHP under 
Criterion C. The replacement of the viaduct would be closer than its existing location. However, 
the integrity of setting was already compromised with the addition of the existing viaduct, the 
removal of surrounding original buildings, construction of newer residences and industrial 
buildings, and modifications to original building materials. 
 
Noise modeling at this location has determined there would not be a perceptible increase in 
noise for this option. The building retains integrity of design, workmanship, and materials needed 
to be eligible under Criterion C, so the construction of the replacement viaduct and other visual 
changes will not impact the resource’s ability to convey significance as a good example of the 
Minimal Traditional style. CDOT, therefore, concludes that the No-Action Alternative, South 
Option would result in a determination of No Adverse Effect for this property. 
 

 Revised Viaduct Alternative 
o Revised Viaduct Alternative, North Option: Even though the Revised Viaduct Alternative, 

North Option would shift the highway away from this property on the south side of I-70, the 
interstate also would widen slightly to the south in the vicinity of this property for either the 
managed lanes or general-purpose lanes options. No temporary or permanent easements or 
ROW acquisitions would be required from the property. It would experience indirect effects in the 
form of noise, visual, and historic setting changes. This property was constructed in 1948, prior 
to the construction of the existing I-70 viaduct. The viaduct was constructed outside the period of 
significance for the resource and, as such, its replacement will not diminish the character-
defining features that make the resource eligible for the NRHP under Criterion C. The integrity of 
setting has further been diminished by the removal of surrounding original buildings, construction 
of newer residences and industrial buildings, and modifications to original building materials. 
 
The residential property would experience an increase in traffic noise over time due to the 
freeway widening and added capacity. Noise walls adjacent to the highway would provide a 
reduction in elevated noise levels, which would limit the noise effects to within the range 
considered acceptable. Visual effects would result from the increase in the visible mass of the 
highway and the proposed 10- to 20-foot-high noise walls. The property already has poor historic 
integrity of setting, so the addition of noise walls would not diminish the character of the 
property’s use or physical features within the property’s setting. The building retains integrity of 
design, workmanship, and materials needed to be eligible under Criterion C, so the construction 
of new noise walls or other visual changes, including the closer proximity of the viaduct to the 
resource, will not affect the features that qualify the resource for inclusion in the NRHP. 
Therefore, CDOT concludes that the Revised Viaduct Alternative, North Option would result in 
No Adverse Effect to this property. 
 

o Revised Viaduct Alternative, South Option: The Revised Viaduct Alternative, South Option 
would shift the viaduct within approximately 100 feet from the edge of this property due to the 
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widening necessary for capacity increases and shifting to the south. No temporary or permanent 
easements or ROW acquisitions would be required from this property. It would experience 
indirect effects in the form of noise, visual, and historic setting changes. This property was 
constructed in 1948, prior to the construction of the existing I-70 viaduct. The viaduct was 
constructed outside the period of significance for the resource and, as such, its replacement will 
not diminish the character-defining features that make the resource eligible for the NRHP under 
Criterion C. The integrity of setting has further been diminished by the removal of surrounding 
original buildings, construction of newer residences and industrial buildings, and modifications to 
original building materials. 
 
The residential property would experience an increase in traffic noise over time due to the 
freeway widening and added capacity. Noise walls adjacent to the highway would provide a 
reduction in elevated noise levels, which would limit the noise effects to within the range 
considered acceptable. Visual effects would result from the increase in the visible mass of the 
highway and the proposed 10- to 20-foot-high noise walls. The property already has poor historic 
integrity of setting, so the addition of noise walls would not diminish the character of the 
property’s use or physical features within the property’s setting. The building retains integrity of 
design, workmanship, and materials needed to be eligible under Criterion C, so the construction 
of new noise walls or other visual changes, including the closer proximity of the viaduct to the 
resource, will not affect the features that qualify the resource for inclusion in the NRHP. 
Therefore, CDOT concludes that the Revised Viaduct Alternative, South Option would result in a 
determination of No Adverse Effect to this property. 

 
 Partial Cover Lowered Alternative 

Partial Cover Lowered Alternative, Basic and Modified Options: This property would not be 
impacted directly through temporary or permanent easements or ROW acquisitions related to 
constructing the Partial Cover Lowered Alternative. The southern edge of the Partial Cover 
Lowered Alternative would be in the same location as the current viaduct, since the Partial Cover 
Lowered Alternative would widen and shift the interstate to the north. There would be indirect 
effects related to visual and setting changes in the area due to the lowering of the interstate and 
eliminating the visual intrusion of the viaduct. This property was constructed in 1948, prior to the 
construction of the existing I-70 viaduct. The viaduct was constructed outside the period of 
significance for the resource and, as such, its removal will not diminish the character-defining 
features that make the resource eligible for the NRHP under Criterion C. The integrity of setting 
has further been diminished by the removal of surrounding original buildings, construction of 
newer residences and industrial buildings, and modifications to original building materials. The 
introduction of the lowered highway would not diminish the integrity of design, workmanship, and 
materials necessary to convey significance under Criterion C. Therefore, CDOT concludes that 
the Partial Cover Lowered Alternative would result in No Adverse Effect to this property. 

Alfred R, Wessel Historic District (5DV10126) 
The Alfred R. Wessel Historic District includes the Wulfekuhler’s, Vasquez Plaza, and Vasquez Court 
subdivisions. All three subdivisions are currently within the Elyria and Swansea Neighborhood of Denver. 
The Wulfekuhler’s Subdivision was subdivided from the Elyria and Swansea Neighborhood in 1940 and 
encompasses the 4600 block to the 4700 block of Clayton Street. The Vasquez Plaza Subdivision was 
subdivided from the Elyria and Swansea Neighborhood in 1945 and encompasses the 4600 block to the 
4800 block of Fillmore Street. The Vasquez Court Subdivision was subdivided from the Elyria and Swansea 
Neighborhood in 1946 and encompasses the 4700 block of St. Paul Court, the 4700 block of St. Paul Street, 
and the west side of the 4700 block of Milwaukee Street. The three subdivisions were developed because of 
their proximity to various manufacturing facilities, as well as State Highway 85/Vasquez Boulevard as a 
transportation corridor. The period of construction of the Alfred R. Wessel Historic District is from 1940 to 
1948, and reflects the period from the date of the first subdivision’s original plan and construction to the end 
of construction in the third associated subdivision. 

The Alfred R. Wessel Historic District contains 114 residences, of which 60 are in the project APE. Of the 60 
buildings recorded within the historic district, SHPO has determined that 49 are contributing resources to the 
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district and 11 are non-contributing. Non-contributing and contributing resources of the Alfred R. Wessel 
Historic District are listed in Table 5. The 2012 survey found all contributing resources within the APE are still 
intact and still contribute to the significance and eligibility of the district, so the determinations of contributing 
status remain the same. 

This district is significant under Criterion A for several reasons. First of all, because of its significance to 
racial desegregation in the building covenants that took place in the area after World War II. The district 
exemplifies the racial and ethnic make-up of the neighborhood due to the specific inclusion of “only 
Caucasian ownership” found in the original covenant used for the Wulfekuhler’s Subdivision when platted in 
1940. Although newly formed suburbs still had a tendency to exclude particular minority groups, housing 
developments became more accessible to African-Americans and Hispanics when they gained economic, 
political, and social influence after the desegregation of the U.S. Army in 1946. This possible desegregation 
is evident in the original plats of Vasquez Plaza (1945) and Vasquez Court (1946) subdivisions, which do not 
specify the exclusion of racial or ethnic groups of people. 

Secondly, this district is significant as an example of community planning and development because of the 
need for mass housing after World War II that facilitated the need to create and build up suburbs. The district 
also has been determined to be eligible for NRHP inclusion under Criterion B because of its association with 
Alfred R. Wessel, a merchant builder who was instrumental in providing affordable housing during World War 
II and the immediate post-war period. Wessel was the company president of both Wulfekuhler Homes and 
Kimble-Kroft Homes, which constructed homes in all three subdivisions in a manner consistent with that of a 
merchant builder. In addition to being the president of these two companies, Wessel signed the original plat 
from the City and County of Denver for both the Vasquez Plaza (1945) and Vasquez Court (1946) 
subdivisions. Merchant builders, including the most well-known builders such as William Levitt and Joe 
Eichler, were instrumental immediately before and after World War II in several places around the nation in 
supplying homes to qualified owners. Merchant builders emphasized the need to intertwine land acquisition, 
financing, marketing, government subsidies, and the de-skilling of labor to construct mass-produced housing 
for returning GIs after World War II. This approach helped the merchant builders to build houses, develop 
subdivisions, and make a decent profit. 

The NRHP district also is eligible under Criterion C for its architecture, as an example of a suburb developed 
by Alfred R. Wessel, a merchant builder. Most of the buildings within the NRHP district reflect a standardized 
form that utilized five known floor plans that were box-like in style, constructed of similar materials, with little 
ornamentation, windows of the same approximate size, and add-on features such as detached garages, 
small porches, and basements. The buildings typically had a hipped roof footprint indicative of the Minimal 
Traditional form that defines the Alfred R. Wessel Historic District. This type of floor plan standardization and 
construction management was influenced by the introduction of assembly lines in the early automobile 
industry made famous by Ford Motor Company. 
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Table 5. Resources within the Alfred R. Wessel Historic District (5DV10126) 

Site Number Resource Type Resource Name/Address National Register 
Eligibility 

Wulfekuhler’s Subdivision 

5DV9682 House 
Casillas/Rosenberg Residence 
4600 Clayton Street 

Contributing 

5DV9683 House 
Luchetta/Lyells Residence 
4601 Clayton Street 

Contributing 

5DV9684 House 
Ramirez/Leaf Residence 
4610 Clayton Street 

Contributing 

5DV9685 House 
Dady/Leaf Residence 
4611 Clayton Street 

Contributing 

5DV9686 House 
Gonzalez-Cruz/Joachim 
Residence 
4620 Clayton Street 

Contributing 

5DV9687 House 
Ortiz/Lucas Residence 
4621 Clayton Street 

Contributing 

5DV9688 House 
Contreras/Showalter Residence
4630 Clayton Street 

Contributing 

5DV9689 House 
Chaires/Hogle Residence 
4631 Clayton Street 

Contributing 

5DV9690 House 
Gorniak/Butcher Residence 
4640 Clayton Street 

Contributing 

5DV9691 House 
Adams Clock LLC/Huttenhow 
Residence 
4641 Clayton Street 

Contributing 

5DV10469 House 
Pacheco/Aggus Residence 
4650 Clayton St. 

Contributing 

5DV9692 House 
Portales/Sullivan Residence 
4651 Clayton Street 

Contributing 

5DV9693 House 
Portales/Hull Residence 
4661 Clayton Street 

Contributing 

5DV9694 House 
Kouremenos/Clemman 
Residence 
4664 Clayton Street 

Contributing 

5DV9980 House 
Villa/Crocker Residence 
4670 Clayton Street 

Contributing 

5DV9981 House 
Rodriguez/Wayslow Residence 
4671 Clayton Street 

Contributing 

5DV9982 House 
Arevalo/Williams Residence 
4680 Clayton Street 

Contributing 

5DV9983 House 
Glasgow/Hinkley Residence 
4681 Clayton Street 

Contributing 

5DV9984 House 
De La Cruz Flores/Callahan 
Residence 
4685 Clayton Street 

Contributing 

5DV5149 
(formerly 5DV9985) 

House Avila/Procopio Residence 
4690 Clayton Street 

Contributing 

5DV9986 House 
Vigil Residence 
4691 Clayton Street 

Non-contributing 
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Site Number Resource Type Resource Name/Address National Register 
Eligibility 

5DV9987 House 
Villarreal/Kesson Residence 
4694 Clayton Street 

Contributing 

Vasquez Plaza Subdivision 

5DV9725 House 
Ortega Residence 
4605 Fillmore Street 

Non-contributing 

5DV9726 House 
Fletcher/Taylor Residence 
4610 Fillmore Street 

Contributing 

5DV9727 House 
Fusco/Wilson Residence 
4615 Fillmore Street 

Contributing 

5DV9728 House 
Mary Santa Cruz Trust/Wilson 
Residence 
4620 Fillmore Street 

Contributing 

5DV9729 House 
Fleck Residence 
4625 Fillmore Street 

Non-contributing 

5DV9730 House 
Villarreal/Murray Residence 
4630 Fillmore Street 

Contributing 

5DV9731 House 
Almendarez/Schuele Residence
4635 Fillmore Street 

Contributing 

5DV9732 House 
Almendarez/Huttenhow 
Residence 
4640 Fillmore Street 

Contributing 

5DV9733 House 
Fuentes/Steidley Residence 
4645 Fillmore Street 

Contributing 

5DV9734 House 
Baquero/Lambeau Residence 
4655 Fillmore Street 

Contributing 

5DV10016 House 
Singer Trust/Linbery Property 
4650 Fillmore Street 

Contributing 

5DV10017 House 
Compos Residence 
4660 Fillmore Street 

Non-contributing 

5DV10018 House 
Mares/Austin Residence 
4665 Fillmore Street 

Contributing 

5DV10019 House 
Elliot/Rusch Residence 
4670 Fillmore Street 

Contributing 

5DV10020 House 
Fusco/Moore Residence 
4675 Fillmore Street 

Contributing 

5DV10021 House 
Martin Property 
4685 Fillmore Street 

Non-contributing 

5DV10022 House 
Salenblatt/Scuddel Residence 
4695 Fillmore Street 

Contributing 

5DV10023 House 
Almendariz/Rayburn Residence
4701 Fillmore Street 

Contributing 

Vasquez Court Subdivision 

5DV10097 House 
Hernandez/Miller Residence 
4700 Saint Paul Court 

Contributing 

5DV10098 House 
Simental de Garcia/ Weber 
Residence 
4701 Saint Paul Court 

Contributing 

5DV10099 House 
Arrieta/Franco Residence 
4705 Saint Paul Court 

Contributing 
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Site Number Resource Type Resource Name/Address National Register 
Eligibility 

5DV10100 House 
Chacon/Fulton Residence 
4710 Saint Paul Court 

Contributing 

5DV10101 House 
Ruiz-A/Getty Residence 
4715 Saint Paul Court 

Contributing 

5DV10102 House 
Ornelas/Furns Residence 
4720 Saint Paul Court 

Contributing 

5DV10103 House 
Santellano Residence 
4725 Saint Paul Court 

Non-contributing 

5DV10104 House 
Romero/Watts Residence 
4730 Saint Paul Court 

Contributing 

5DV10105 House 
Caldron/Bassett Residence 
4735 Saint Paul Court 

Contributing 

5DV10106 House 
Rodarte Family Trust/Goolsby 
Residence 
4740 Saint Paul Court 

Contributing 

5DV10107 House 
Valdez Residence 
4745 Saint Paul Court 

Non-contributing 

5DV10108 House 
Velasquez/Hergert Residence 
4750 Saint Paul Court 

Contributing 

5DV10109 House 
4755 Saint Paul Ct LLC Property
4755 Saint Paul Court 

Non-contributing 

5DV10110 House 
Montelongo/Bundick Residence
4760 Saint Paul Court 

Contributing 

5DV10111 House 
Moreno Residence 
4765 Saint Paul Court 

Non-contributing 

5DV10112 House 
Montoya/Desilets Residence 
4770 Saint Paul Court 

Contributing 

5DV10113 House 
Rocky Mountain Ally-Hester 
Property 
4775 Saint Paul Court 

Non-contributing 

5DV10114 House 
Ortega Residence 
4780 Saint Paul Court 

Non-contributing 

5DV10115 House 
Galvan/Elmore Residence 
4785 Saint Paul Court 

Contributing 

5DV10116 House 
Montoya/McFaddin Residence 
4790 Saint Paul Court 

Contributing 

 

 No-Action Alternative 
o No-Action Alternative, North Option: The resources in the district do not possess significance 

to be individually eligible for the National Register; however, 49 of the 60 houses within the APE 
are contributing resources in the eligible Alfred R. Wessel Historic district, which was determined 
to be eligible under Criteria A, B, and C. 

 
The No-Action Alternative, North Option would reconstruct the viaduct and expand to the north 
into the southwestern boundary of the district. The acceleration lane, stemming from the on-
ramp from Steele Street/Vasquez Boulevard, encroaches into the district and would require the 
full acquisition of the resources described in Table 6 because the buildings would be demolished 
for the new viaduct structure.  
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Table 6. Complete ROW Acquisitions of Contributing Resources in the Alfred R. Wessel Historic 
District (5DV10126)—No-Action Alternative, North Option, Section 3 

Site Number Resource Name Address Acquisition Type 

5DV9682 Casillas/Rosenberg Residence 4600 Clayton Street Full 
5DV9683 Luchetta/Lyells Residence 4601 Clayton Street Full 

 

While the undertaking would impact two resources, the majority of the contributing resources (47 
of 49) would remain intact. The essential character-defining features of the district include: small 
lots and shallow setbacks, with houses located very close together; minimal and unornamented 
forms; and uniform building materials that represent the efforts of merchant builders to build 
houses with standard floor plans utilizing construction management techniques from assembly 
lines and worker specialization. Notably lacking from the essential physical features of the 
district are elements of landscape or streetscape design, which were not part of the original 
subdivision. 

The No-Action Alternative, North Option would have indirect effects on the district due to 
changes in noise levels and visual changes related to the shifting of the new viaduct to the north, 
and closer to the district. The physical environment, or setting, should reflect the period of 
significance and the original functions of the district. Built between 1940 and 1948, the 
neighborhood predates the interstate, but it was platted because of its proximity to 
manufacturing facilities, industry, and transportation corridors, including East 46th Avenue and 
Vasquez Boulevard/US Highway 85. The original construction of the interstate did not destroy 
the neighborhood, but provided access to the highway for residents of the community. The 
neighborhood maintained its livability after the interstate was built and would still retain this 
function if the viaduct is reconstructed without capacity increases. 

Aspects of integrity—including design, materials, and workmanship—would be diminished by the 
removal of two houses that are contributing features of the historic district. The district would 
retain, however, its integrity of association and it will still convey significance under Criteria A, B, 
and C as a pre- and post-World War II neighborhood for low-income families. 

Therefore, CDOT concludes that the acquisition and demolition of two contributing buildings 
would result in an Adverse Effect to the Alfred R. Wessel Historic District. 

o No-Action Alternative, South Option: The resources in the district lack the significance 
necessary to be individually eligible for the National Register; however, 49 of the 60 houses 
within the APE are contributing resources in the eligible Alfred R. Wessel NRHP district, which 
was determined eligible for the NRHP under Criteria A, B, and C. 

The No-Action Alternative, South Option would not require temporary or permanent easements 
or ROW acquisitions from any property within the district and the viaduct would remain in its 
current location in relation to the district. 

The No-Action Alternative, South Option would have indirect effects on the district due to 
changes in noise levels and visual changes related to the shifting of the new viaduct to the 
south. The physical environment, or setting, should reflect the period of significance and the 
original functions of the district. Built between 1940 and 1948, the neighborhood predates the 
interstate, but it was platted because of its proximity to manufacturing facilities, industry, and 
transportation corridors, including East 46th Avenue and Vasquez Boulevard/US Highway 85. 
The original construction of the interstate did not destroy the neighborhood, but provided access 
to the highway for residents of the community. The neighborhood maintained its livability after 
the interstate was built and would still retain this function if the viaduct were reconstructed 
without capacity increases. The viaduct was constructed outside of the period of significance for 
the district and, as such, its replacement will not diminish the character-defining features that 
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make the district eligible for the NRHP under Criteria A, B, and C. Although this alternative will 
result in indirect effects, they are not considered adverse because the district will still retain the 
character-defining features and integrity of design, materials, workmanship, setting, feeling, and 
association necessary to convey significance under Criteria A, B, and C. For these reasons, 
CDOT has determined that the No-Action Alternative, South Option would result in No Adverse 
Effect to the Alfred R. Wessel Historic District. 

 
 Revised Viaduct Alternative 

o Revised Viaduct Alternative, North Option: The resources in the district do not possess the 
significance necessary to be individually eligible for the NRHP; however, 49 of the 60 houses 
within the APE are contributing resources in the eligible Alfred R. Wessel Historic District, which 
was determined to be eligible under Criteria A, B, and C. 

The expanded footprint of the Revised Viaduct Alternative, North Option would encroach into the 
southwestern boundary of the historic district. The realignment of the off- and on-ramps to and 
from Steele Street/Vasquez Boulevard would result in the permanent acquisition of seven 
contributing parcels and the demolition of these buildings (see Table 7). 

Table 7. Complete ROW Acquisitions of Contributing Resources in the Alfred R. Wessel Historic 
District (5DV10126)—Revised Viaduct Alternative, North Option, Section 3 

Site Number Resource Name Address Acquisition Type 

5DV9682 Casillas/Rosenberg Residence 4600 Clayton Street Full 
5DV9683 Luchetta/Lyells Residence 4601 Clayton Street Full 
5DV9684 Ramirez/Leaf Residence 4610 Clayton Street Full 
5DV9685 Dady/Leaf Residence 4611 Clayton Street Full 
5DV9726 Fletcher/Taylor Residence 4610 Fillmore Street Full 
5DV9727 Fusco/Wilson Residence 4615 Fillmore Street Full 
5DV9728 Mary Santa Cruz Trust/Wilson Residence 4620 Fillmore Street Full 

 

The ROW acquisitions of seven of the 49 (14 percent) contributing resources within the historic 
district would diminish the integrity of the historic district’s character-defining features and would 
alter its ability to convey significance under Criteria A, B, and C. Therefore, CDOT has 
concluded that the Revised Viaduct Alternative, North Option would result in Adverse Effect to 
the Alfred R. Wessel Historic District. 

o Revised Viaduct Alternative, South Option: The resources in the district do not possess the 
significance necessary to be individually eligible for the NRHP; however, 49 of the 60 houses 
within the APE are contributing resources in the eligible Alfred R. Wessel Historic District, which 
was determined to be eligible for the NRHP under Criteria A, B, and C. 

Most of the impacts from the Revised Viaduct Alternative, South Option would occur south of  
I-70. There will, however, be direct effects to some properties in the Wessel Historic District. The 
re-alignment of the on- and off-ramps to and from Steele Street/Vasquez Boulevard through the 
southwestern boundary of the district would require reconstruction of East 46th Avenue under 
the viaduct into a two-lane roadway with turn lanes and also would realign the roadway further 
south. This would require the acquisition of 0.01 acre of ROW from each of two contributing 
resources within the district (5DV9726 and 5DV9727). While this option would result in the 
acquisition of a small portion of two contributing properties, it would not result in the demolition of 
the buildings on the two properties. This is not considered to be an adverse effect because there 
would be no permanent physical changes to the acquired area of the parcels, the historic 
buildings would remain intact, and there will be no changes to any of the character-defining 
features that help convey significance of the resources as part of the historic district. 
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The Revised Viaduct Alternative, South Option would create visual and historic setting changes. 
The existing elevated portion of I-70 would be replaced by another elevated highway. Although 
the elevated structure would be farther away from the buildings, visual effects would result from 
the increase in the visible mass of the wider highway and the 12-foot-high noise walls on either 
side of the structure necessary to reduce increased noise effects to within the range considered 
acceptable. However, this visual change would not diminish the integrity of setting, as a viaduct 
already exists in this location. The existing viaduct was constructed outside of the period of 
construction for the historic district and, as such, its removal and the construction of a 
replacement viaduct closer to the resource will not diminish the character-defining features that 
make the district eligible for the NRHP under Criteria A, B or C. The addition of noise walls 
would not diminish the character of the property’s use or physical features. The visual and 
audible elements introduced by the undertaking, and the small amount of property acquired, do 
not impact the character-defining features or the integrity of materials, design, workmanship, 
location, feeling, or association necessary to support the eligibility of the historic district under 
Criterion A, B, or C. Therefore, CDOT concludes that the Revised Viaduct Alternative, South 
Option would cause No Adverse Effect to the Alfred R. Wessel Historic District and the partial 
acquisition of the two contributing properties. 

 Partial Cover Lowered Alternative 
o Partial Cover Lowered Alternative, Basic and Modified Options: The resources in the district 

do not possess the significance necessary to be individually eligible for the NRHP; however, 49 
of the 60 houses within the APE are contributing resources in the eligible Alfred R. Wessel 
Historic District, which was determined to be eligible for the NRHP under Criteria A, B, and C. 

The Partial Cover Lowered Alternative, Basic Option would result in the full ROW acquisition of 
nine contributing resources in the district and the demolition of these buildings, and partial ROW 
acquisition of one property (see Table 8). With the Modified Option, there would be five ROW 
acquisitions of contributing properties in the district and the demolition of these buildings, and 
partial ROW acquisition of one property (see Table 8). Because the demolition of these 
contributing resources would diminish the integrity of design, materials, and workmanship, and 
the ability of the district to convey significance under Criteria A and C, both of the options would 
result in an Adverse Effect to the historic district. 
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Table 8. ROW Acquisitions of Contributing Properties in the Alfred R. Wessel Historic District 
(5DV10126)—Partial Cover Lowered Alternative, Section 3 

Site Number Resource Name Address Acquisition Type 

Basic Option Modified Option 

5DV9682 
Casillas/Rosenberg 
Residence 

4600 Clayton Street Full Full 

5DV9683 
Luchetta/Lyells 
Residence 

4601 Clayton Street Full Full 

5DV9684 
Ramirez/Leaf 
Residence 

4610 Clayton Street Full Full 

5DV9685 
Dady/Leaf 
Residence  

4611 Clayton Street Full Full 

5DV9686 
Gonzalez-
Cruz/Joachim 
Residence 

4620 Clayton Street Full None 

5DV9687 
Ortiz/Lucas 
Residence 

4621 Clayton Street Full None 

5DV9689 Chaires Residence 4631 Clayton Street 
Partial 
(0.01 acre) 

Partial 
(0.01 acre) 

5DV9726 
Fletcher/Taylor 
Residence 

4610 Fillmore Street Full Full 

5DV9727 
Fusco/Wilson 
Residence 

4615 Fillmore Street Full None 

5DV9728 
Mary Santa Cruz 
Trust/Wilson 
Residence 

4620 Fillmore Street Full None 

6.4. Section 4 
This section includes properties north and south of I-70. The western boundary is the Market Street Railroad 
(5AM1298.2) at Monroe Street and the eastern boundary is Tower Road. The historic properties in this 
section are shown in Figures 20, 21, and 22. 

6.4.1. Description of existing setting for Section 4 
The section includes large industrial and commercial properties and does not have any residential 
properties. It includes the Safeway Historic District at Colorado Boulevard and several commercial properties 
noted for representing the Modern Movement and International Style architecture. Three railroad segments 
also are included in Section 4. 

The two subsections include Section 4a (Figure 21), the location of the Rocky Mountain Railroad segment at 
Havana, 5DV7048.2, and Section 4b (Figure 22), the location of the High Line Canal, 5AM261.2 east of 
Tower Road. 
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Figure 20. Section 4 historic properties 
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Figure 21. Historic Properties Section 4a 
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Figure 22. Historic Properties in Section 4b 
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6.4.2. Section 4 Alternatives Description 

No-Action Alternative 
For the No-Action Alternative, the replacement of the viaduct would begin at Brighton Boulevard and end 
west of Colorado Boulevard, on the western edge of Section 4. Reconstruction of the existing viaduct under 
the No-Action Alternative would require acquisition of additional ROW to maintain traffic on I-70 during the 
reconstruction effort. In Section 4, the amount of ROW estimated would be approximately 50 feet on the 
north side of the interstate because the reconstructed viaduct would be approximately 125 feet wider than 
the existing structure. However, most of the section (and all of Section 4a and Section 4b) is outside of major 
widening as the viaduct would terminate near Colorado Boulevard. 

Two options exist for reconstructing the viaduct: shifting immediately to the north (No-Action Alternative, 
North Option) or immediately to the south (No-Action Alternative, South Option). Off- and on-ramps would be 
realigned at Brighton Boulevard, York Street, and Steele Street/Vasquez Boulevard. The proposed 
improvements would keep the lane configuration the same, with six general-purpose lanes (three in each 
direction) and a width of approximately 140 feet for the viaduct. 

Revised Viaduct Alternative 
The Revised Viaduct Alternative would remain on the existing I-70 alignment with two additional general-
purpose lanes in each direction between Brighton Boulevard and Colorado Boulevard or a managed lanes 
option with two managed lanes. Within Section 4, the width of the general-purpose lanes and the managed 
lanes are identical. East of Colorado Boulevard, the alignment generally matches the existing I-70 alignment 
with widening to both sides. Slip ramps and associated acceleration/deceleration lanes at Monaco and 
Dahlia Streets were eliminated due to traffic operation concerns. Also, East 46th Avenue within this section 
has been modified to include sidewalk. The majority of property impacts within Section 4 were eliminated 
with these design changes. 

In addition, the work previously included modification of the Quebec Street southbound interchange ramp. 
The revised design does not require this improvement and the construction limit was adjusted in the vicinity 
of Quebec and 5AM2083.1, Union Pacific Beltline Railroad segment. 

In Section 4, the widening associated with the increase in lanes could be as much as 400 feet, to include the 
interstate and frontage roads on either side between the Market Street Railroad and Quebec Street. This 
width includes the reconstruction of the Colorado Boulevard interchange within current highway ROW, 
associated with the replacement of the viaduct ending at Colorado Boulevard. Visual effects include an 
increase in the visible mass of the highway. Noise is expected to increase over time, but the area is 
commercial and industrial, so it does not require noise mitigation. 

Partial Cover Lowered Alternative 
The Partial Cover Lowered Alternative would remove the viaduct and reconstruct the highway below the 
existing ground level between Brighton Boulevard and Colorado Boulevard. The highway would have a 
lowered section with a depth of approximately 26 feet below grade and would ascend just east of the BNSF 
Denver Market Street railroad (5AM1298.2) to reach the existing grade east of the Colorado Boulevard 
interchange. 

The widening of I-70 associated with the Partial Cover Lowered Alternative would occur to the north of the 
existing viaduct and result in the location of the highway approximately 350 feet closer to the properties than 
the existing viaduct. Widening to the south is not possible because of the locations of the Union Pacific rail 
yard and the Nestlé Purina PetCare Company south of I-70. 

Noise levels were not studied for properties in Section 4 because they are commercial businesses. 

6.4.3. NRHP-eligible properties and effects in Section 4 
The following section includes brief summaries of NRHP-eligible properties and associated effects in Section 
4. A detailed explanation regarding the effects is provided for those properties with more complicated 
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impacts from the project. A summary of effects in Section 4 is included in Table 13 at the end of this 
document. 

Safeway Distribution Center Historic District (includes 5DV10394, 5DV10395, 5DV10396, 
5DV10397, 5DV10398, 5DV10399, 5DV10400, and 5DV10401) 
The Safeway Distribution Center Historic District consists of a complex of six historic buildings and two 
railroad spurs, located south of I-70 and east of Colorado Boulevard. Six resources are contributing and two 
are non-contributing to the historic district. These are listed in Table 9. 

The 2012 survey found only a few changes, consisting of a temporary chain-link fence along the northern 
property boundary that is in place while a retaining wall is being constructed. The doors on the Security 
Building (5DV10396) have been painted maroon. The other contributing buildings did not have any visible 
modifications or alterations. At the time of its construction, the Safeway Distribution Center was the largest 
and most modern of its type west of the Mississippi River. The district is significant due to its association with 
the establishment of large-scale grocery distribution in the Rocky Mountain Region. While the Safeway 
Distribution Center district has changed considerably as a result of the appended buildings constructed over 
the years, its original purpose, function, and historic character have been retained. Numerous additions and 
modifications have visually obscured the original warehouse in several areas; however, the general 
characteristics and feel of the original warehouse, truck service garage, and salvage warehouse remain 
intact, and the historic physical integrity of the district remains good. 

The district is eligible under Criterion A because of its significant relationship to the development of 
Colorado’s economic history, while also serving as a substantial contributor to the ascendancy of Denver as 
the marketing center in the Rocky Mountain Region following World War II. The district also is eligible under 
Criterion C for its significant architectural features and design—particularly the warehouse, which combines 
all of the necessary warehouse spaces into one single building and exploits both rail and overland traffic 
operations from one structure. 

Table 9. Resources within the Safeway Distribution Center Historic District (5DV9232) 

Site Number Resource Type Resource Name and Address National Register 
Eligibility 

5DV10394 Commercial building 
Central Warehouse 
4200–4600 East 46th Avenue 

Contributing 

5DV10395 Commercial building Transport Control Facility Non-contributing 
5DV10396 Commercial building Security Building Contributing 
5DV10397 Commercial building Truck Washing Facility Contributing 
5DV10398 Commercial building Truck Service Facility Contributing 
5DV10399 Commercial building Salvage Facility Contributing 
5DV10400 Railroad Spur West Railroad Spur Contributing 
5DV10401 Railroad Spur East Railroad Spur Non-contributing 
 

 No-Action Alternative 
o No-Action Alternative, North Option: There would be no improvements east of Colorado 

Boulevard for the No-Action Alternative, North Option. Therefore, CDOT has determined that the 
No-Action Alternative, North Option would result in a determination of No Historic Properties 
Affected for the Safeway Distribution Center Historic District. 
 

o No-Action Alternative, South Option: CDOT has concluded this option would have the same 
determination as the No-Action Alternative, North Option: No Historic Properties Affected for 
the Safeway Distribution Center Historic District. 
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 Revised Viaduct Alternative 
o Revised Viaduct Alternative, North Option: The Revised Viaduct Alternative, North Option 

would push the Stapleton Drive South alignment farther into the Safeway property (Figure 23). 
There would be a temporary construction easement and ROW acquisition from the district 
(totaling 2.1 acres) on the northern edge of the Safeway Distribution Center Historic District. The 
land that will be acquired currently consists of the northern edge of the parking lot and the 
Transport Control Facility (5DV10395), a small rectangular building on the northeast edge of the 
district, which was officially determined to not contribute to the eligibility of the Safeway 
Distribution Center Historic District. The ROW acquisition also would include a temporary 
construction easement that extends to the Security Building (5DV10396), a contributing element 
that is directly east of the Transport Control Facility. However, the Security Building is not within 
the actual construction footprint, and would not be demolished or moved as a result of the 
temporary construction easement. 
 
There would be noise, visual, and historic setting changes in the area as a result of this option. 
The undertaking would involve widening the highway to the north by approximately 95 feet in 
front of the Safeway Distribution Center Historic District. Visual effects would result from the 
increase in the visible mass of the highway. The Safeway Distribution Center Historic District 
may experience a small increase in traffic noise over time due to the freeway widening and 
added capacity. The undertaking would remove a small, non-contributing building, but the 
majority of the district would remain intact. The removal of a non-contributing feature within the 
district will not adversely impact the historic district. The visual or audible elements introduced by 
the undertaking do not diminish the character-defining features, contributing features, or the 
integrity of location, materials, workmanship, design, feeling, or association integral to the 
significance of the district under Criteria A and C. Therefore, CDOT has determined that the 
Revised Viaduct Alternative, North Option would cause No Adverse Effect to the Safeway 
Distribution Center Historic District. 
 

o Revised Viaduct Alternative, South Option: This option would have a similar effect as the 
Revised Viaduct Alternative, North Option, except that 2.5 acres of property would be required 
for temporary easements and ROW acquisitions. Therefore, CDOT concludes that the Revised 
Viaduct Alternative, South Option would result in a determination of No Adverse Effect for the 
Safeway Distribution Historic District. 
 

 Partial Cover Lowered Alternative 
o Partial Cover Lowered Alternative, Basic and Modified Options: There would be a partial 

ROW acquisition of 2.1 acres associated with the Partial Cover Lowered Alternative (Figure 24). 
The land impacted by this ROW acquisition currently consists of the northern edge of the parking 
lot and the Transport Control Facility (5DV10395), a small rectangular building on the northeast 
edge of the district, which was officially determined to not contribute to the eligibility of the 
Safeway Distribution Center Historic District. The ROW acquisition also would include a 
temporary construction easement that extends to the Security Building (5DV10396), a 
contributing element that is directly east of the Transport Control Facility. However, the Security 
Building is not within the actual construction footprint, and would not be demolished or moved as 
a result of the temporary construction easement. 
 
There also would be visual and historic setting changes in the area as a result of this alternative. 
This constitutes an indirect effect to the district, but does not diminish character-defining 
features, contributing features, or the integrity of location, materials, workmanship, design, 
feeling, or association integral to the significance of the district under Criteria A and C. The 
removal of the Transport Control Facility, a non-contributing feature within the district, will not 
adversely impact the historic district, nor will a temporary construction easement adjacent to the 
Security Building. Therefore, CDOT has determined that the Partial Cover Lowered Alternative 
would result in a finding of No Adverse Effect to the Safeway Distribution Center Historic 
District.  
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Figure 23. Safeway Distribution Center Historic District, Revised Viaduct North and South Options 
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Figure 24. Safeway Distribution Center Historic District, Partial Cover Lowered Alternative 

 

Market Street Railroad/Chicago, Burlington & Quincy Railroad (5AM1298) 
Resource 5AM1298.2 is a segment of a standard-gauge railroad that begins north of Sand Creek Junction 
(located near West 60th Avenue and Brighton Boulevard), runs south to East 39th Avenue, turns west 
toward the Union Pacific Pullman Shops, and then southwest along Market Street to 18th Street. This 
segment of the railroad, which is currently in use and maintained, has three tracks that currently pass under 
the I-70 viaduct. The railroad alignment crosses East 46th Avenue at grade between Steele Street/Vasquez 
Boulevard and Colorado Boulevard. The Market Street Line also connects with the Union Pacific Railroad on 
Blake Street. Colorado, Burlington, & Quincy built the Market Street Line in 1911. The tracks, rail ties, and 
track bedding within this segment have been replaced and/or modified, and a number of spurs along the 
entire linear resource have been rerouted or altered to accommodate the changing business climate of the 
areas through which it travels. Research indicates that this segment of mainline remains located along its 
original alignment and historic ROW and maintains sufficient integrity to support the eligibility of the entire 
linear resource under Criterion A for its association with the broad history of our country’s expansion of 
commerce in the west as well as the important role it played in the commercial development of metropolitan 
Denver and Colorado. 

 No-Action Alternative 
o No-Action Alternative, North Option: There would be a temporary easement to the railroad 

grade associated with the No-Action Alternative, North Option. The option would reconstruct the 
railroad tracks in place and would add railroad crossing panels, which would require a temporary 
effect to the railroad. A temporary construction easement encompassing 210 feet of the railroad 



I-70 East Environmental Impact Statement
Section 106 Determination of Effects

 

 

  
August 2014 131
 

would be required to facilitate track reconstruction. The undertaking would involve replacing the 
existing elevated I-70 viaduct with another elevated and wider viaduct, which would require 
reconstructing the bridge that now crosses the railroad between Steele Street/Vasquez 
Boulevard and Colorado Boulevard. Construction of the wider bridge, installation of railroad 
crossing panels, and the temporary easement would not change or modify any of the character-
defining features, including the alignment and elevation. The track would be replaced along the 
historic alignment and within the historic ROW. The tracks, rail ties, and track bedding have 
already been regularly updated and are not original. In addition, the No-Action Alternative, North 
Option 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 under Criterion A. A six-foot 
diameter storm drain pipe also would be bored beneath the railroad, which may cause minor 
track bed impacts. At this time, it is anticipated that no easements would be required to facilitate 
construction or maintenance of the storm drain pipe and that the bore locations would be outside 
the historic ROW. 
 
The setting would be affected by the replacement of the viaduct; however, the area has already 
been modified outside the period of significance with the alteration of surrounding land use for 
various industries and residential development. Although the integrity of setting may be impacted 
by the removal and replacement of the viaduct, the integrity of design and association will 
remain. These aspects of integrity are crucial to convey the railroad’s significance under 
Criterion A. Therefore, CDOT has determined that the No-Action Alternative, North Option would 
result in a finding of No Adverse Effect for the resource. 
 

o No-Action Alternative, South Option: This option would have a similar effect as the No-Action 
Alternative, North Option. Therefore, CDOT concludes that the No-Action Alternative, South 
Option would result in a No Adverse Effect finding for the entire linear resource. 

 
 Revised Viaduct Alternative 

Revised Viaduct Alternative, North Option: There would be a temporary easement to the 
railroad grade associated with the Revised Viaduct Alternative, North Option. The option would 
reconstruct the railroad tracks in place and would add railroad crossing panels, which would 
require a temporary effect to the railroad measuring approximately 294 feet. The undertaking 
would involve replacing the existing elevated I-70 viaduct with another elevated and wider 
viaduct, which would require replacing the bridge that now crosses the railroad between Steele 
Street/Vasquez Boulevard and Colorado Boulevard. Construction of the wider bridge, installation 
of railroad crossing panels, and the temporary easement would not change or modify any of the 
character-defining features, including the alignment and elevation. The track would be replaced 
along the historic alignment and within the historic ROW. The tracks, rail ties, and track bedding 
have already been regularly updated and are not original. A six-foot diameter storm drain pipe 
also would be bored beneath the railroad, which may cause minor track bed impacts. At this 
time, it is anticipated that no easements would be required to facilitate construction or 
maintenance of the storm drain pipe and that the bore locations would be outside the historic 
ROW.  
 
The setting would be affected by the replacement of the viaduct; however, the area has already 
been modified outside the period of significance with the alteration of surrounding land use for 
various industries and residential development. Although the integrity of setting may be impacted 
by the removal and replacement of the viaduct, the integrity of design and association will 
remain. These aspects of integrity are crucial to convey the railroad’s significance under 
Criterion A. Therefore, CDOT has determined that the Revised Viaduct Alternative, North Option 
would result in a finding of No Adverse Effect to the entire linear resource. 
 

o Revised Viaduct Alternative, South Option: This option would have a similar effect as the 
Revised Viaduct Alternative, North Option. Therefore, CDOT has determined that the Revised 
Viaduct Alternative, South Option would result in a finding of No Adverse Effect for this 
resource.  
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 Partial Cover Lowered Alternative 
Partial Cover Lowered Alternative, Basic and Modified Options: There would be temporary 
and permanent easements to the railroad grade associated with the Partial Cover Lowered 
Alternative because I-70 would be reconstructed below existing ground level. As a result, 
approximately 2,000 feet of the existing tracks would be relocated onto two new bridges crossing 
over I-70. The easternmost railroad track would be eliminated because the track has been 
discontinued approximately 500 feet to the south of I-70. This option would require both the 
permanent and temporary relocation of the railroad tracks to facilitate new bridge construction. A 
six-foot diameter storm drain pipe also would be bored beneath the railroad, which may cause 
minor track bed impacts. At this time, it is anticipated that no easements would be required to 
facilitate construction or maintenance of the storm drain pipe and that the bore locations would 
be outside the historic ROW. The relocation of track does 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 under Criterion A. CDOT has determined that the Partial Cover Lowered 
Alternative would result in an Adverse Effect to the resource. 

Union Pacific Beltline Railroad (5AM2083) 
Resource 5AM2083.1 consists of a two-track segment of standard-gauge railroad that begins north of the 
westbound lanes of I-70 at Stapleton Drive, the frontage road on the north side of I-70. The rail line travels 
diagonally to the northwest, bisecting both the Union Pacific Railroad and BNSF Railway south of the Suncor 
Refinery. The ending location of the recorded segment of the rail line is located near East 56th Avenue and 
Elizabeth Street. The rail line was intended to connect manufacturing businesses in the north and west 
portion of the Denver metropolitan area to the eastern part of the Denver metropolitan area via the Rock 
Island and Union Pacific Railroad tracks. The mainline helped eliminate the need to travel through congested 
urban areas and was constructed in 1951. As of the date of the survey (2007), the railroad tracks appear 
new and the ties have likely been replaced recently as well. The bed upon which the rails and ties sit also 
has been refilled and replaced with new stone over the years; however, original bed material lies beneath the 
newer ballasting. The segment within the APE contributes to the overall eligibility of the Union Pacific Beltline 
Railroad as a whole because the mainline continues to be located along the historic ROW and maintains its 
original purpose and function of connecting central, metropolitan Denver to other important rural and urban 
centers in the western United States and beyond. The Union Pacific Beltline Railroad is eligible for the NRHP 
under Criterion A for its association with the broad history of our country's expansion of commerce in the 
West. 

 No-Action Alternative 
o No-Action Alternative, North Option: There would be no impacts to the railroad segment since 

the No-Action Alternative, North Option improvements end west of this resource, at Colorado 
Boulevard. Therefore, CDOT has determined that the No-Action Alternative, North Option would 
result in a finding of No Historic Properties Affected for this resource. 
 

o No-Action Alternative, South Option: This option would have a similar impact as the No-
Action Alternative, South Option. Therefore, CDOT has concluded that the No-Action Alternative, 
South Option would result in a finding of No Historic Properties Affected for this resource. 
 

 Revised Viaduct Alternative 
o Revised Viaduct Alternative, North Option: This railroad segment begins north of I-70 at 

Stapleton Drive and heads northwest to a point near the Suncor refinery. Within the project 
corridor, the Union Pacific Railroad segment is located just west of the Quebec Street 
interchange. The Revised Viaduct Alternative, North Option would construct a new I-70 bridge 
over the railroad west of Quebec Street, including improvements to the ramp that carries traffic 
from Quebec Street to westbound I-70. To facilitate overhead bridge construction, the project 
would require a temporary easement of 311 feet from the railroad. Other changes would include 
widening the interstate in this location. The construction of a bridge over the railroad would 
change the setting of the railroad segment. However, it would not change or modify the current 
appearance of the railroad grade or any of the character-defining features, including the 
alignment or elevation. The entire length of the railroad is already crossed by several crossing 
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features and the setting surrounding the railroad has changed over the years with the alteration 
of surrounding land use for various industries and residential development. Although the integrity 
of setting may be impacted, the integrity of design and association will remain and the proposed 
work will not impact the ability of the railroad to convey significance under Criterion A. Therefore, 
CDOT has determined that the Revised Viaduct Alternative, North Option would result in a No 
Adverse Effect to the resource. 
 

o Revised Viaduct Alternative, South Option: This option would result in a similar impact as the 
Revised Viaduct Alternative, North Option. Therefore, CDOT has concluded that the Revised 
Viaduct Alternative, South Option would result in a No Adverse Effect to this resource. 

 
 Partial Cover Lowered Alternative 

o Partial Cover Lowered Alternative, Basic and Modified Options: The Partial Cover Lowered 
Alternative (similar to the Revised Viaduct Alternative, North and South Options) would construct 
a new I-70 bridge over the railroad west of Quebec Street, including improvements to the ramp 
that carries traffic from Quebec Street to westbound I-70. To facilitate overhead bridge 
construction, the project would require a temporary easement of 311 feet from the railroad. 
Other changes would include widening the interstate in this location. The construction of a bridge 
over the railroad would change the setting of the railroad segment. However, it would not change 
or modify the current appearance of the railroad grade or any of the character-defining features, 
including the alignment or elevation. The entire length of the railroad is already crossed by 
several crossing features and the setting surrounding the railroad has changed over the years 
with the alteration of surrounding land use for various industries and residential development. 
Although the integrity of setting may be impacted, the integrity of design and association will 
remain and the proposed work will not impact the ability of the railroad to convey significance 
under Criterion A. Therefore, CDOT has determined that the Partial Cover Lowered Alternative 
would result in a finding of No Adverse Effect to the resource. 

Tri-R Recycling Business, 3600 East 48th Avenue (5DV9227) 
This is a commercial property, consisting of a brick office area backed by an attached cinderblock 
warehouse upon a concrete foundation. The building is located in the Elyria and Swansea Neighborhood of 
Denver in an area that is primarily industrial/commercial in character. The 2012 survey found a change in 
business names reflected in the change in the wooden sign on the northeast portion of the office, which has 
been covered with a laminate sign reflecting the new business name. Although it has undergone limited 
modern alterations, the resource retains sufficient integrity of design, materials, and workmanship to 
demonstrate the resource’s eligibility under Criterion C in the area of Architecture as a good example of the 
Modern Movement and International style commercial buildings from the middle of the 20th century. 

 No-Action Alternative 
o No-Action Alternative, North Option: This property is located north of I-70, just south of East 

48th Avenue. There would be no temporary or permanent easements or ROW acquisitions from 
this resource. Potential indirect effects include changes to the visual setting from the 
replacement of the existing viaduct. The No-Action Alternative, North Option would bring the 
elevated highway approximately 75 feet closer to the properties than current conditions. This 
property was constructed in 1957, prior to the construction of the existing I-70 viaduct. The 
viaduct was constructed outside the period of significance for the resource and, as such, its 
replacement will not diminish the character-defining features that make the resource eligible for 
the NRHP under Criterion C. The replacement of the viaduct would be closer than its existing 
location. However, the integrity of setting was already compromised with the addition of the 
existing viaduct, the removal of surrounding original buildings, construction of newer residences 
and industrial buildings, and modifications to original building materials. The building retains 
integrity of design, workmanship, and materials needed to be eligible under Criterion C, so the 
construction of the revised viaduct and other visual changes will not impact the resource’s ability 
to convey significance as a good example of the Modern Movement and International style. The 
commercial property may experience a small increase in traffic noise over time, although 
detailed noise analysis of commercial areas was not performed as part of the noise study. 
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Therefore, CDOT has concluded that the No-Action Alternative, North Option would result in a 
determination of No Historic Properties Affected for this resource. 
 

o No-Action Alternative, South Option: This option would have a similar effect as the No-Action 
Alternative, North Option. Therefore, CDOT concludes that the No-Action Alternative, South 
Option would result in a determination of No Historic Properties Affected for this resource. 
 

 Revised Viaduct Alternative 
o Revised Viaduct Alternative, North Option: This property is located north of the northern limits 

of work for the Revised Viaduct Alternative, North Option in Section 4. There would be no 
temporary or permanent construction easements or ROW acquisition, but potential indirect 
effects in the form of changes to the visual and historic setting would occur from the proposed 
work to widen I-70 and reconfigure the on- and off-ramps for traffic flow between I-70 and 
Colorado Boulevard. The highway would remain in its current location but be widened to the 
north by approximately 220 feet, so it would be closer to this property. This property was 
constructed in 1957, prior to the construction of the existing I-70 viaduct. The viaduct was 
constructed outside the period of significance for the resource and, as such, its replacement will 
not diminish the character-defining features that make the resource eligible for the NRHP under 
Criterion C. The integrity of setting has further been diminished by the removal of surrounding 
original buildings, construction of newer residences and industrial buildings, and modifications to 
original building materials. 
 
The property may experience a small increase in traffic noise over time due to the widening of 
and added capacity of I-70, but a detailed noise analysis of commercial areas was not performed 
as part of the noise study. The building retains integrity of design, workmanship, and materials 
needed to be eligible under Criterion C, so the construction of the revised viaduct or other visual 
changes, including the closer proximity of the viaduct to the resource, will not affect the features 
that qualify the resource for inclusion in the NRHP. Therefore, CDOT has concluded that the 
Revised Viaduct Alternative, North Option would result in a determination of No Adverse Effect 
to the resource. 
 

o Revised Viaduct Alternative, South Option: This option would have a similar effect as the 
Revised Viaduct Alternative, North Option. Therefore, CDOT has concluded that the Revised 
Viaduct Alternative, South Option would result in a No Adverse Effect to this resource. 

 
 Partial Cover Lowered Alternative 

o Partial Cover Lowered Alternative, Basic and Modified Options: This property is located 
north of the northern limits of work for the Partial Cover Lowered Alternative in Section 4. There 
would be no temporary or permanent construction easements or ROW acquisition, but potential 
indirect effects in the form of changes to the visual and historic setting would occur due to the 
lowering of the interstate, eliminating the visual intrusion of the viaduct, and reconfiguring the on- 
and off-ramps for traffic flow between I-70 and Colorado Boulevard. This property was 
constructed in 1957, prior to the construction of the existing I-70 viaduct. The viaduct was 
constructed outside the period of significance for the resource and, as such, its removal will not 
diminish the character-defining features that make the resource eligible for the NRHP under 
Criterion C. The integrity of setting has further been diminished by the removal of surrounding 
original buildings, construction of newer residences and industrial buildings, and modifications to 
original building materials. The introduction of the lowered highway would not diminish the 
integrity of design, workmanship, and materials necessary to convey significance under Criterion 
C. Therefore, CDOT has concluded that the Partial Cover Lowered Alternative would result in a 
determination of No Adverse Effect to the resource. 

Univar, 4300 Holly Street (5DV9231) 
Univar USA is a company that specializes in chemical distribution and hazardous materials transportation 
and disposal. This is a one-story, brick, commercial building located in the Northeast Park Hill Neighborhood 
of Denver south of I-70 in an area that is primarily industrial/commercial in character. The 2012 survey found 
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no modifications or alterations to the property since the previous survey. The main building on this property 
does not appear to have undergone any structural additions or modifications since its 1960 date of 
construction. It is eligible for listing on the NRHP under Criterion C as a good example of a mid-20th century 
commercial building with International style features. 

 No-Action Alternative 
o No-Action Alternative, North Option: There would be no effects to this resource since the No-

Action Alternative, North Option improvements end west of this resource, at Colorado Boulevard. 
Therefore, CDOT concludes that the No-Action Alternative, North Option would result in a finding 
of No Historic Properties Affected for the resource. 
 

o No-Action Alternative, South Option: This option would be the same as the No-Action 
Alternative North Option. Therefore, CDOT concludes that the No-Action Alternative, South 
Option would result in a finding of No Historic Properties Affected for this resource. 
 

 Revised Viaduct Alternative 
o Revised Viaduct Alternative, North Option: There would be a permanent ROW acquisition of 

458 square feet (less than 0.01 acre) of the northwest corner of the Univar property associated 
with the Revised Viaduct Alternative, North Option (Figure 25). The acquisition would impact a 
portion of the parking lot along the northern edge of the property 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 this parcel and the historic 
building would remain intact. 
 
The Revised Viaduct Alternative, North Option would result in indirect effects in the form of 
noise, visual, and historic setting changes to this resource. This property was constructed in 
1960, prior to the construction of the existing I-70 viaduct. The viaduct was constructed outside 
the period of significance for the resource and, as such, its replacement will not diminish the 
character-defining features that make the resource eligible for the NRHP under Criterion C. The 
integrity of setting has further been diminished by the removal of surrounding original buildings, 
construction of newer residences and industrial buildings, and modifications to original building 
materials. This commercial property may experience a small increase in traffic noise over time 
due to the widening of I-70 and the added capacity, but a detailed noise analysis of commercial 
areas was not performed as part of the noise study. The building retains integrity of design, 
workmanship, and materials needed to be eligible under Criterion C, so the construction of the 
revised viaduct or other visual changes, including the closer proximity of the viaduct to the 
resource, will not affect the features that qualify the resource for inclusion in the NRHP. 
Therefore, CDOT has determined that the Revised Viaduct Alternative, North Option would 
result in No Adverse Effect to the resource. 
 

o Revised Viaduct Alternative, South Option: This option would have a similar effect as the 
Revised Viaduct Alternative, North Option. Therefore, CDOT has concluded that the Revised 
Viaduct Alternative, South Option would result in No Adverse Effect to this resource. 
 

 Partial Cover Lowered Alternative 
o Partial Cover Lowered Alternative, Basic and Modified Options: There would be permanent 

ROW acquisition of 458 square feet (less than 0.01 acre) of the northwest corner of the Univar 
property associated with the Partial Cover Lowered Alternative (Figure 25). The acquisition 
would result in a permanent impact to a portion of the parking lot along the northern edge of the 
property 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 this parcel and the historic building would remain intact. 

 
The Partial Cover Lowered Alternative would result in indirect effects in the form of noise, visual, 
and historic setting changes to this resource as a result of the lowered highway. This property 
was constructed in 1960, just prior to the construction of the existing I-70 viaduct. The viaduct 
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was constructed outside the period of significance for the resource and, as such, its removal will 
not diminish the character-defining features that make the resource eligible for the NRHP under 
Criterion C. The integrity of setting has further been diminished by the removal of surrounding 
original buildings, construction of newer residences and industrial buildings, and modifications to 
original building materials. This commercial property may experience a small increase in traffic 
noise over time due to the widening of I-70 and added capacity, but a detailed noise analysis of 
commercial areas was not performed as part of the noise study. The building retains integrity of 
design, workmanship, and materials needed to be eligible under Criterion C, so the construction 
of the lowered highway or other visual changes will not affect the features that qualify the 
resource for inclusion in the NRHP. Therefore, CDOT has determined the Partial Cover Lowered 
Alternative would result in a finding of No Adverse Effect to the resource. 

Figure 25. Univar, Revised Viaduct North and South Options, Partial Cover Lowered Alternative 

 

General Motors Corporation-Goalie Construction Business, 4715 Colorado Boulevard 
(5DV9988) 
This is a one-story, commercial-use building with steel frame and posts, curtain walls (cinder block and brick 
faced), steel deck roof, and concrete floors located north of I-70 and west of Colorado Boulevard. It is 
located in the Northeast Park Hill Neighborhood of Denver in an area that is primarily industrial/commercial 
in character. This building was constructed as a parts distribution center for General Motors Corp., Truck and 
Coach Division, in 1953 and was owned and operated by General Motors until the 1970s. The 2012 survey 
found the property is vacant. Only the sign framework remains on the upper right part of the east façade. A 
small wood frame and plywood addition on the rear of the building was not noted in the original survey; it is 
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unknown when this addition was built. The building is eligible for listing on the NRHP under Criterion C as a 
good example of the International style of architecture. 

 No-Action Alternative 
o No-Action Alternative, North Option: No temporary or permanent easements or ROW 

acquisitions would be required for this resource. Potential indirect effects include visual changes 
to the setting and increases in noise. This property was constructed in 1953, prior to the 
construction of the existing I-70 viaduct. The viaduct was constructed outside the period of 
significance for the resource and, as such, its replacement will not diminish the character-
defining features that make the resource eligible for the NRHP under Criterion C. The 
replacement of the viaduct would be closer than its existing location (by approximately 100 feet). 
However, the integrity of setting was already compromised with the addition of the existing 
viaduct, the removal of surrounding original buildings, construction of newer residences and 
industrial buildings, and modifications to original building materials. In addition, the property 
would still be more than 600 feet from I-70. The commercial property may experience a small 
increase in traffic noise over time, although detailed noise analysis of commercial areas was not 
performed as part of the noise study. The building retains integrity of design, workmanship, and 
materials needed to be eligible under Criterion C, so the construction of other visual changes will 
not impact the resource’s ability to convey significance as a good example of the International 
style. Therefore, CDOT has concluded that the No-Action Alternative, North Option would result 
in a determination of No Historic Properties Affected for this resource. 
 

o No-Action Alternative, South Option: This option would have a similar effect as the No-Action 
Alternative, North Option. Therefore, CDOT concludes that the No-Action Alternative, South 
Option would result in a determination of No Historic Properties Affected for this resource. 

 
 Revised Viaduct Alternative 

o Revised Viaduct Alternative, North Option: This property is located north of the northern limits 
of work for the Revised Viaduct Alternative, North Option in Section 4. There would be no 
temporary or permanent construction easements or ROW acquisition, but potential effects in the 
form of changes to the visual setting would occur from the proposed work to widen I-70 and 
reconfigure the on- and off-ramps for traffic flow between I-70 and Colorado Boulevard. The 
highway would remain in its current location but be widened to the north by approximately 190 
feet, moving it closer to this property. This property was constructed in 1953, prior to the 
construction of the existing I-70 viaduct. The viaduct was constructed outside the period of 
significance for the resource and, as such, its replacement will not diminish the character-
defining features that make the resource eligible for the NRHP under Criterion C. The integrity of 
setting has further been diminished by the replacement of surrounding original buildings, 
construction of newer residences and industrial buildings, and modifications to original building 
materials.  
 
The property may experience a small increase in traffic noise over time due to the widening of  
I-70, but a detailed noise analysis of commercial areas was not performed as part of the noise 
study. The building retains integrity of design, workmanship, and materials needed to be eligible 
under Criterion C, so the construction of a new viaduct or other visual changes, including the 
closer proximity of the viaduct to the resource, will not affect the features that qualify the 
resource for inclusion in the NRHP. Therefore, CDOT has concluded that the Revised Viaduct 
Alternative, North Option would result in No Adverse Effect to the resource. 
 

o Revised Viaduct Alternative, South Option: This option would have a similar effect as the 
Revised Viaduct Alternative, North Option. Therefore, CDOT concludes that the Revised Viaduct 
Alternative, South Option would result in No Adverse Effect to this resource. 
 

 Partial Cover Lowered Alternative 
o Partial Cover Lowered Alternative, Basic and Modified Options: This property is located 

north of the northern limits of work for the Partial Cover Lowered Alternative in Section 4. There 
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would be no temporary or permanent construction easements or ROW acquisition, but there 
would be potential indirect effects related to noise, visual, and setting changes in the area due to 
the lowering of the interstate and eliminating the visual intrusion of the viaduct. This property 
was constructed in 1953, prior to the construction of the existing I-70 viaduct. The viaduct was 
constructed outside the period of significance for the resource and, as such, its removal will not 
diminish the character-defining features that make the resource eligible for the NRHP under 
Criterion C. The integrity of setting has further been diminished by the removal of surrounding 
original buildings, construction of newer residences and industrial buildings, and modifications to 
original building materials. The introduction of the lowered highway would not diminish the 
integrity of design, workmanship, and materials necessary to convey significance under Criterion 
C. Therefore, CDOT has determined that the Partial Cover Lowered Alternative result in a 
finding of No Adverse Effect to the resource. 

United States Rubber Co., 4800 Colorado Boulevard (5DV9989) 
This is a one-and-one-half-story, rectangular plan, commercial-use building with a flat roof, and a pier and 
brick masonry curtain wall construction. The building is located in the Northeast Park Hill Neighborhood of 
Denver, north of I-70 and east of Colorado Boulevard, in an area that is primarily industrial/commercial in 
character. The 2012 survey found a white picket fence installed in front of the windows on the southern 
portion of the west façade, next to the entrance door. Although it has undergone limited modern alterations, 
the resource retains sufficient integrity of design, materials, and workmanship to demonstrate the resource’s 
eligibility under Criterion C in the area of Architecture as a good architectural representative of a mid-20th 
century International style with Usonian characteristics. 

 No-Action Alternative 
o No-Action Alternative, North Option: There would be no temporary or permanent easements 

or ROW acquisitions for this resource. There would be indirect effects from the replacement of 
the existing elevated I-70, in the form of visual changes to the setting. The No-Action Alternative, 
North Option would bring the elevated highway approximately 50 feet closer to the property than 
current conditions. This property was constructed in 1954, prior to the construction of the 
existing I-70 viaduct. The viaduct was constructed outside the period of significance for the 
resource and, as such, its replacement will not diminish the character-defining features that 
make the resource eligible for the NRHP under Criterion C. The replacement of the viaduct 
would be closer than its existing location. However, the integrity of setting was already 
compromised with the addition of the existing viaduct, the removal of surrounding original 
buildings, construction of newer residences and industrial buildings, and modifications to original 
building materials. 
 
The commercial property may experience a small increase in traffic noise over time due to the 
No-Action Alternative, North Option, although detailed noise analysis of commercial areas was 
not performed as part of the noise study. The building retains integrity of design, workmanship, 
and materials needed to be eligible under Criterion C, so the construction of other visual 
changes will not impact the resource’s ability to convey significance as a good example of the 
international style. Therefore, CDOT has concluded that the No-Action Alternative, North Option 
would result in a finding of No Historic Properties Affected for this resource. 
 

o No-Action Alternative, South Option: This option would have a similar effect as the No-Action 
Alternative, North Option. Therefore, CDOT has concluded that the No-Action Alternative, South 
Option would result in a determination of No Historic Properties Affected for this resource. 

 
 Revised Viaduct Alternative 

o Revised Viaduct Alternative, North Option: This property is located north of the northern limits 
of work for the Revised Viaduct Alternative, North Option in Section 4. There would be no 
temporary or permanent construction easements or ROW acquisition, but indirect effects in the 
form of visual and historic setting changes would occur from the proposed work to widen I-70 
and reconfigure the on- and off-ramps for traffic flow between I-70 and Colorado Boulevard. The 
highway would remain in its current location but be widened to the north by approximately 150 
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feet, moving closer to this property. This property was constructed in 1954, prior to the 
construction of the existing I-70 viaduct. The viaduct was constructed outside the period of 
significance for the resource and, as such, its replacement will not diminish the character-
defining features that make the resource eligible for the NRHP under Criterion C. The integrity of 
setting has further been diminished by the removal of surrounding original buildings, construction 
of newer residences and industrial buildings, and modifications to original building materials.  
 
The property may experience a small increase in traffic noise over time due to the widening of  
I-70, but a detailed noise analysis of commercial areas was not performed as part of the noise 
study. The building retains integrity of design, workmanship, and materials needed to be eligible 
under Criterion C, so the construction of the new viaduct or other visual changes, including the 
closer proximity of the viaduct to the resource, will not affect the features that qualify the 
resource for inclusion in the NRHP. Therefore, CDOT has determined that the Revised Viaduct 
Alternative, North Option would result in a finding of No Adverse Effect to the resource. 
 

o Revised Viaduct Alternative, South Option: This option would have a similar effect as the 
Revised Viaduct Alternative, North Option. Therefore, CDOT has concluded that the Revised 
Viaduct Alternative, South Option would result in a finding of No Adverse Effect to this 
resource. 
 

 Partial Cover Lowered Alternative 
Partial Cover Lowered Alternative, Basic and Modified Options: This property is located 
north of the northern limits of work for the Partial Cover Lowered Alternative in Section 4. There 
would be no temporary or permanent construction easements or ROW acquisition, but there 
would be potential indirect effects related to noise, visual, and setting changes in the area due to 
the lowering of the interstate and eliminating the visual intrusion of the viaduct. This property 
was constructed in 1954, prior to the construction of the existing I-70 viaduct. The viaduct was 
constructed outside the period of significance for the resource and, as such, its removal will not 
diminish the character-defining features that make the resource eligible for the NRHP under 
Criterion C. The integrity of setting has further been diminished by the removal of surrounding 
original buildings, construction of newer residences and industrial buildings, and modifications to 
original building materials. The introduction of the lowered highway would not diminish the 
integrity of design, workmanship, and materials necessary to convey significance under Criterion 
C. Therefore, CDOT has determined that the Partial Cover Lowered Alternative result in a 
finding of No Adverse Effect to the resource. 

Core Power Construction/Buckley JD Inc.-Buckley Explosives of Wyoming, 4701 Jackson 
Street (5DV10047) 
This is a one-story, T-shaped plan, commercial-use building constructed of iron posts with brick facing with a 
flat roof, located north of I-70. The building is located in an area that is primarily industrial/commercial in 
character. The 2012 survey found no additional modifications or alterations to the property from the prior 
survey. Although it has undergone limited modern alterations, the resource retains sufficient integrity of 
design, materials, and workmanship to demonstrate the resource’s eligibility under Criterion C in the area of 
Architecture as a good example of the International style. 

 No-Action Alternative 
o No-Action Alternative, North Option: There would be no temporary or permanent easements 

or ROW acquisitions to this resource. There would be indirect effects in the form of visual 
changes to the setting from the replacement of the existing elevated I-70. This property was 
constructed in 1955, prior to the construction of the existing I-70 viaduct. The viaduct was 
constructed outside the period of significance for the resource and, as such, its replacement will 
not diminish the character-defining features that make the resource eligible for the NRHP under 
Criterion C. The replacement of the viaduct would be closer than its existing location. However, 
the integrity of setting was already compromised with the addition of the existing viaduct, the 
removal of surrounding original buildings, construction of newer residences and industrial 
buildings, and modifications to original building materials.  
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The commercial property may experience a small increase in traffic noise over time due to the 
No-Action Alternative, North Option, although detailed noise analysis of commercial areas was 
not performed as part of the noise study. The building retains integrity of design, workmanship, 
and materials needed to be eligible under Criterion C, so the construction of  other visual 
changes will not impact the resource’s ability to convey significance as a good example of the 
international style. Therefore, CDOT has concluded that the No-Action Alternative, North Option 
would result in a determination of No Historic Properties Affected for this resource. 
 

o No-Action Alternative, South Option: This option would have a similar effect as the No-Action 
Alternative, North Option. Therefore, the No-Action Alternative, South Option would result in a 
finding of No Historic Properties Affected for this resource. 
 

 Revised Viaduct Alternative 
o Revised Viaduct Alternative, South Option: There would be no temporary or permanent 

construction easements or ROW acquisition, but indirect effects in the form of noise, visual, and 
historic setting changes would occur from the proposed work to widen I-70 and reconfigure the 
on- and off-ramps for traffic flow between I-70 and Colorado Boulevard. The highway would 
remain in its current location but be widened to the north by approximately 200 feet, moving it 
closer to this property. This property was constructed in 1955, prior to the construction of the 
existing I-70 viaduct. The viaduct was constructed outside the period of significance for the 
resource and, as such, its replacement will not diminish the character-defining features that 
make the resource eligible for the NRHP under Criterion C. The integrity of setting has further 
been diminished by the removal of surrounding original buildings, construction of newer 
residences and industrial buildings, and modifications to original building materials. The property 
may experience a small increase in traffic noise over time due to the widening of I-70, but a 
detailed noise analysis of commercial areas was not performed as part of the noise study. The 
building retains integrity of design, workmanship, and materials needed to be eligible under 
Criterion C, so the construction of the new viaduct or other visual changes, including the closer 
proximity of the viaduct to the resource, will not affect the features that qualify the resource for 
inclusion in the NRHP. Therefore, CDOT concludes that the Revised Viaduct Alternative, North 
Option would result in No Adverse Effect to the resource. 
 

o Revised Viaduct Alternative, South Option: This option would have a similar effect as the 
Revised Viaduct Alternative, North Option. Therefore, CDOT concludes the Revised Viaduct 
Alternative, South Option would result in No Adverse Effect to this resource. 
 

 Partial Cover Lowered Alternative 
o Partial Cover Lowered Alternative, Basic and Modified Options: This property is located 

north of the northern limits of work for the Partial Cover Lowered Alternative in Section 4. There 
would be no temporary or permanent construction easements or ROW acquisition, but potential 
indirect effects related to noise, visual, and setting changes in the area due to the lowering of the 
interstate and eliminating the visual intrusion of the viaduct. This property was constructed in 
1955, prior to the construction of the existing I-70 viaduct. The viaduct was constructed outside 
the period of significance for the resource and, as such, its removal will not diminish the 
character-defining features that make the resource eligible for the NRHP under Criterion C. The 
integrity of setting has further been diminished by the removal of surrounding original buildings, 
construction of newer residences and industrial buildings, and modifications to original building 
materials. The property may experience a small increase in traffic noise over time due to the 
widening of I-70, but a detailed noise analysis of commercial areas was not performed as part of 
the noise study. The introduction of the lowered highway would not diminish the integrity of 
design, workmanship, and materials necessary to convey significance under Criterion 
C.Therefore, CDOT has concluded that the Partial Cover Lowered Alternative would result in a 
No Adverse Effect to the resource. 
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Rocky Mountain Arsenal Railroad (5DV7048) 
Resource 5DV7048.2 is a segment of the Rocky Mountain Arsenal Railroad that is an active standard-gauge 
railroad spur that departs the Union Pacific Railroad mainline and connects with the BNSF line to the 
northwest. The segment parallels Havana Street and enters the project corridor in the same location where 
Havana intersects I-70 in Section 4a. It was originally part of the Kansas Pacific (KP) Railway built in 1870. 
In 1880, KP Railway, Denver Pacific (DP), and Union Pacific Railroad were consolidated into an enlarged 
Union Pacific Railroad. This railroad segment of the Rocky Mountain Arsenal, and its associated structures 
and features in Adams and Denver Counties, has undergone a number of alterations. The addition of 
commercial buildings near and at I-70 has required rerouting of a portion of the Rocky Mountain Arsenal 
Railroad track. The appearance has been modified, but the grade is mostly intact and the ballast is still 
visible. Despite modifications, this segment retains sufficient integrity to support the eligibility of the larger 
linear resource, which is eligible for listing on the NRHP under Criterion C. In May 2009, as part of the 
Section 106 consultation for the Central Park Boulevard Environmental Assessment, SHPO concurred with 
this determination. 

 No-Action Alternative 
o No-Action Alternative, North Option: This property is in Section 4a and not near the viaduct, 

and would not be impacted by the No-Action Alternative, North Option. CDOT has determined 
that the No-Action Alternative, North Option would result in a determination of No Historic 
Properties Affected for this resource. 
 

o No-Action Alternative, South Option: CDOT has reached the same determination for the No-
Action Alternative, South Option: No Historic Properties Affected for this resource. 

 
 Revised Viaduct Alternative 

o Revised Viaduct Alternative, North Option: The Revised Viaduct Alternative, North Option 
would construct a new I-70 bridge and Havana Street ramp bridges over a relocated track spur. 
The relocation of the track would result in a direct effect to 1,230 feet of the railroad. 
Construction of the new bridge would require line re-alignment and grade lowering to meet the 
clearance specifications of the new bridge and the railroad would be relocated approximately 
180 feet west of its current location. The alteration of this segment of the historic railroad line 
would modify the historic grade and would diminish the integrity of design and association, as 
well as the character-defining features that make the entire railroad eligible for the NRHP. 
Therefore, CDOT has determined that the Revised Viaduct Alternative, North Option would 
result in an Adverse Effect to the resource. 
 

o Revised Viaduct Alternative, South Option: This option would have a similar effect as the 
Revised Viaduct Alternative, North Option. Therefore, CDOT concludes the Revised Viaduct 
Alternative, South Option would result in an Adverse Effect to this resource. 

 
 Partial Cover Lowered Alternative 

o Partial Cover Lowered Alternative, Basic and Modified Options: Similar to the Revised 
Viaduct Alternative, North and South Options , the Partial Cover Lowered Alternative would 
construct a new I-70 bridge and Havana Street ramp bridges over a relocated track spur. The 
relocation of the track would result in a direct effect to 1,230 feet of the railroad. Construction of 
the new bridge would require line re-alignment and grade lowering to meet the clearance 
specifications of the new bridge and the railroad would be relocated approximately 180 feet west 
of its current location. The alteration of this segment of the historic railroad line would modify the 
grade and diminish the integrity of design and association, as well as the character-defining 
features that make the entire railroad eligible for the NRHP. Therefore, CDOT has determined 
that the Partial Cover Lowered Alternative would result in an Adverse Effect to the resource. 

High Line Canal (5AM261) 
The recorded segment of the High Line Canal, depicted in Section 4b, was an expansion of the original High 
Line Canal (Figure 17). The segment is located east of Tower Road. The system in the eastern Denver 
metropolitan area was built during the 1890s and early 1900s in response to fears and the reality of a 
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drought during the early 1890s, and to encourage the raising of sugar beets in the area. The entire High Line 
Canal system is significant under Criterion A for its association with agricultural and urban uses of water and 
irrigation, and with the early settlement and development of Denver and the recorded segment supports the 
eligibility of the entire linear resource. 

 No-Action Alternative 
o No-Action Alternative, North Option: This property is in Section 4b and not near the viaduct, 

so it would not be impacted by the No-Action Alternative, North Option. CDOT has determined 
that the No-Action Alternative, North Option would result in a finding of No Historic Properties 
Affected for this resource. 
 

o No-Action Alternative, South Option: The same determination has been made for this option 
as for the No-Action Alternative, North Option: No Historic Properties Affected for this 
resource. 
 

 Revised Viaduct Alternative 
o Revised Viaduct Alternative, North Option: The High Line Canal passes under Tower Road 

through a concrete box culvert just south of the existing interchange with I-70. The Revised 
Viaduct Alternative, North Option would have no effect on the High Line Canal in Section 4b 
because it is outside of the APE. The work ends west of Tower Road and currently does not 
include impacts to this segment. Therefore, CDOT has determined that the Revised Viaduct 
Alternative, North Option would result in a finding of No Historic Properties Affected for this 
resource. 
 

o Revised Viaduct Alternative, South Option: As with the Revised Viaduct Alternative, North 
Option, CDOT has concluded that the south option would result in a finding of No Historic 
Properties Affected for this resource. 

 
 Partial Cover Lowered Alternative 

o Partial Cover Lowered Alternative, Basic and Modified Options: The High Line Canal 
passes under Tower Road through a concrete box culvert just south of the existing interchange 
with I-70. None of the alternatives would have an effect on the High Line Canal segment in 
Section 4b because the only location where the canal crosses the APE is under Tower Road. 
Current designs show the work would end west of Tower Road and would not include impacts to 
this segment. Therefore, CDOT has determined that the Partial Cover Lowered Alternative 
would result in a finding of No Historic Properties Affected for this resource. 

7. Cumulative Impact Assessment for 
Historic Properties 

Section 800.5 of the Section 106 regulations (36 CFR Part 800) requires federal agencies to consider the 
effects of their projects on historic properties. The criteria of adverse effect [800.5(a)(1)] includes the 
following language pertinent to cumulative effect assessments: “Adverse effects may include reasonably 
foreseeable effects caused by the undertaking that may occur later in time, be farther removed in distance, 
or be cumulative.” Accordingly, an assessment of potential cumulative impacts to historic properties in the I-
70 East corridor is discussed in this section, following this definition of cumulative effects. The study area for 
this analysis is the APE. 

The analysis timeframe for this assessments was defined as 1960 through 2035 based on scoping and 
stakeholder input and since 1960 was the year that planning for I-70 began. The horizon year of 2035 is 
used in the CDOT 2035 Statewide Transportation Plan (2008), the Denver Regional Council of Governments 
(DRCOG) DRCOG 2035 Metro Vision Regional Transportation Plan (2005), and the future planning year 
used for the Supplemental Draft EIS. Cumulative effects under NEPA are evaluated in the Draft EIS and 
Supplemental Draft EIS. 
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The methodology for this Section 106 cumulative effects assessment is reflective of reasonably foreseeable 
effects, based on an analysis of past and present actions;  reasonably foreseeable effects are evaluated for 
each alternative and option, as required by 36 CFR Part 800.   

7.1. Past Actions 
Public outreach and research conducted for this document indicates that past projects have impacted 
neighborhood cohesion within the study area. The residential communities of Elyria and Swansea, 
Globeville, and Northeast Park Hill became bisected when I-70 was originally constructed in the early 1960s, 
resulting in the operation of large-scale commercial operations along the interstate. In the 1960s, 
transportation projects—including I-70—required residential and commercial relocations. Residential 
acquisitions and relocations near I-70 were associated with the expansion of the National Western Complex 
Hall of Education (1973), Expo Hall (1991), and Events Center (1995). During these early I-70 years, areas 
along the interstate urbanized with commercial and industrial uses that benefitted from being close to the 
highway. While Denver’s central business district and the neighborhoods immediately surrounding downtown 
have seen redevelopment in the past 30 years, other neighborhoods immediately adjacent to I-70 have not 
benefitted from this urban renewal, property values remain low  The relationship between socioeconomics, 
neighborhood cohesion, land use, right-of-way acquisition, noise, public infrastructure and historic resources 
has been weak in the Elyria and Swansea Neighborhood. Even though the neighborhood has a number of 
significant historic resources, there has been very little effort prior to this project to better understand the 
history or to preserve or save buildings that are threatened. In addition, very little investment has been made 
in the historic resources of the neighborhood, either through grant-funded preservation projects or by 
supporting the continued usage of older buildings as residences or as viable businesses or restaurants. The 
cohesion of the neighborhood has been negatively impacted by the location of the viaduct, which is a barrier 
for residents who want to travel within the neighborhood, including access to the Swansea Elementary 
School or local businesses. 

7.2. Present Actions  
The current project is considering a No-Action Alterative (with two options) and two build alternatives 
(Revised Viaduct Alternative and Partial Cover Lowered Alternative), each with multiple options.  The project 
alternatives will utilize the exiting highway alignment, but will expand to the north or south for constructability 
reasons or for additional capacity, requiring right-of-way acquisitions. A central concern with regard to the 
subject project and proposed alternatives with regard to cumulative effects to historic resources is in land 
use and induced development. The current I-70 East EIS studied the potential for changes in land use 
patterns and stimulation of induced development for each alternative considered. As reflected in Section 
5.4.3 of the EIS, induced development occurs when project alternatives directly change how land is used or 
if project implementation induces enough anticipated or unanticipated development that land use patterns 
change. Induced development is possible when alternatives require highway access points where there are 
currently none.  

7.3. Reasonably Foreseeable Actions 
The reasonably foreseeable actions are discussed below by action and option. 

 No-Action Alternative 
No-Action Alternative, North Option: In consideration of reasonably foreseeable effects, the 
No-Action Alternative, North Option is not expected to improve future mobility, and would not 
contribute to the development of urban centers and transportation improvement needs identified 
in the neighborhood. Under this alternative, the existing conditions with regard to land use within 
the corridor are not expected to change as a result of the No-Action Alternative, North Option. 
Under this alternative, the existing viaduct will be replaced with a new structure with similar 
characteristics (i.e., alignment, width and elevation). Properties located both north and south of 
the alignment would be impacted as a result of this alternative by right-of-way acquisitions, but 
the audible and visual characteristics of the structure would be similar to the existing viaduct, 
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with the exception of the introduction of new noise walls which mitigate noise impacts, but 
represent a new visual element in the setting.  
 
The majority of eligible resources within the APE are eligible under Criterion C in the area of 
Architecture. The character-defining features of these resources are predominantly tied to the 
physical attributes of the resource; modifications to the setting would not affect the eligibility of 
these resources. The balance of resources are eligible under Criterion A, and in most cases the 
integrity of setting has been diminished and no longer contributes to the features of these 
resources qualifying them for the NRHP. Continued changes in setting will not diminish the 
features that qualify the resources within the APE for inclusion in the NRHP.  

The No-Action Alternative, North Option does not include new access points; induced 
development is not anticipated.  

As the subject alternative would replace the existing setting feature represented by the viaduct, 
and is not anticipated to result in induced development or changes in land use,  the No-Action 
Alternative, North Option would not result in cumulative effects tied to the undertaking under this 
alternative.  As a result, CDOT concludes that the No-Action Alternative, North Option would 
result in No Adverse Effect with respect to cumulative effects. 
 

o No-Action Alternative, South Option: Same as No-Action Alternative, North Option. 
 

 Revised Viaduct Alternative 
Revised Viaduct Alternative, North Option: The Revised Viaduct Alternative, North Option will 
improve future mobility more than the No Action Alternative since it will include additional 
capacity. Under this alternative, the existing conditions with regard to land use within the corridor 
are not expected to change as a result of the Revised Viaduct Alternative, North Option. Under 
this alternative, the existing viaduct will be replaced with a new structure with similar 
characteristics (i.e., alignment and elevation); however, the replacement structure will be wider 
than the existing facility to allow for added capacity. Properties located both north and south of 
the alignment would be impacted as a result of this alternative by right-of-way acquisitions, but 
the audible and visual characteristics of the structure would be similar to the existing viaduct 
(slightly larger due to the wider viaduct), with the exception of the introduction of new noise walls 
which mitigate noise impacts, but represent a new visual element in the setting.  
 
The majority of eligible resources within the APE are eligible under Criterion C; therefore, 
modifications to the setting would not affect the eligibility of most resources in this area. The 
balance of resources are eligible under Criterion A, and in most cases the integrity of setting has 
been diminished and no longer contributes to the features of the resource that qualify it for the 
NRHP. Continued changes in setting will not diminish the features that qualify the resources 
within the APE for inclusion in the NRHP.  

The Revised Viaduct Alternative, North Option removes the York Street interchange and 
consolidates the existing slip ramp interchange system of Dahlia Street, Holly Street, and 
Monaco Street to a single interchange at Holly Street. The streamlined intersections created 
under this alternative are designed to alleviate congestion, but are not anticipated to create 
access-related land use changes. Because no new interchanges are proposed, the subject 
alternative is not anticipated to induce development or cause unforeseen land use changes.  

As the subject alternative would replace the existing setting feature represented by the viaduct, 
and is not anticipated to result in induced development or changes in land use,   
the Revised Viaduct Alternative, North Option would not result in cumulative effects tied to the 
undertaking under this alternative.  As a result, CDOT concludes that the Revised Viaduct 
Alternative, North Option would result in No Adverse Effect with respect to cumulative effects. 
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o Revised Viaduct Alternative, South Option: Same as Revised Viaduct Alternative, North 
Option. 
 

 Partial Cover Lowered Alternative  
Partial Cover Lowered Alternative (Basic or Modified Options): The Partial Cover Lowered 
will improve future mobility more than the No Action Alternative since it will include additional 
capacity. Under this alternative, the existing conditions with regard to land use within the corridor 
are not expected to change. Under this alternative, the highway corridor will follow a similar 
alignment as the existing facility, but will be at or below grade.  The Partial Cover Lowered 
Alternative will be wider than the existing facility to allow for additional capacity and for 46th 
Avenue to be relocated adjacent to the interstate. Future land use conditions are anticipated to 
be a mix of land development types including residential, commercial, and industrial 
development interspersed with government/institutional properties and parks/open space 
consistent which is similar to the existing conditions. Improved mobility may support developing 
urban centers within the Elyria and Swansea Neighborhood.  These urban centers could result in 
foreseeable investments in residential and commercial development, which could ultimately 
benefit historic resources through restoration and rehabilitation efforts.   Conversely, the 
investment in the community could result in the redevelopment of the area and demolition or 
alteration of historic buildings, resulting in impacts to the historic character of the community. 

Properties located both north and south of the alignment would be impacted as a result of this 
alternative by right-of-way acquisitions. Lowering the highway with the Partial Cover Lowered 
Alternative results in a minimization of noise impacts and affects fewer dwelling units than either 
the No-Action or Revised Viaduct Alternatives. The viaduct structure is not identified as a 
contributing setting feature in the eligibility of any historic resources evaluated within the APE. 
Some resources, in particular those significant in the area of industry and commerce under 
Criterion A, are significant for their connection to the transportation corridor, not necessarily the 
viaduct structure itself. This alternative preserves the transportation corridor; therefore the 
removal of the viaduct does not diminish the features that qualify the resources for the NRHP.   

Similar to the previous alternatives, noise walls would mitigate audible impacts, but represents 
new visual setting elements. The majority of eligible resources within the APE are eligible under 
Criterion C; therefore, modifications to the setting would not affect the eligibility of most 
resources in this area. The balance of resources are eligible under Criterion A, and in most 
cases the integrity of setting has been diminished and no longer contributes to the features of 
the resource that qualify it for the NRHP. Continued changes in setting will not diminish the 
features that qualify the resources within the APE for inclusion in the NRHP.  

The Partial Cover Lowered Alternative, Basic Option removes the York Street interchange and 
consolidates the existing slip ramp system of Dahlia Street, Holly Street, and Monaco Street to a 
single interchange at Holly Street. In addition, the Partial Cover Lowered Alternative, Modified 
Option, includes removal of highway access at York Street and Steele Street/Vasquez 
Boulevard. The Basic Option is not anticipated to induce development or create unforeseen 
changes in access-related land use. The Modified Option could result in access-related land use 
changes as a result of the loss of convenient highway access for commercial and industrial 
properties in the Elyria and Swansea Neighborhood. Improved intersections at Brighton 
Boulevard and Colorado Boulevard may negate the potential access related changes. Because 
no new connectivity is proposed, the subject alternative is not anticipated to induce 
development.  

The subject alternative is not anticipated to result in setting changes that would diminish the 
eligibility of historic resources beyond those affected by acquisition, and the alternative is not 
anticipated to result in induced development. The Partial Cover Lowered Alternative would not 
result in cumulative effects tied to the undertaking under this alternative.  As a result, CDOT 
concludes that the Partial Cover Lowered Alternative would result in No Adverse Effect with 
respect to cumulative effects. 
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8. Conclusion 
The majority of the eligible resources along this corridor are eligible for Criterion C, under architecture. The 
buildings retain sufficient integrity to support eligibility and the integrity of setting is poor due to extensive 
alterations to the neighborhood (including the original construction of the I-70 viaduct), thus further 
modifications to this transportation corridor would not impact the features that qualify the resource for 
inclusion in the NRHP of the majority of the resources. The balance of resources are eligible under Criterion 
A, and in most cases the integrity of setting has been diminished and no longer contributes to the features of 
these resources qualifying them for the NRHP. Continued changes in setting will not diminish the features 
that qualify the resources within the APE for inclusion in the NRHP. 

These effect determinations have been prepared in accordance with the Section 106 regulations, CFR 
800.5. CDOT and FHWA request that consulting parties provide comments on these determinations. 
Consulting parties are encouraged to use the digital format provided to insert comments, questions, or 
issues into the document. 

In conclusion, all of the effect determinations are summarized in Table 10 through Table 13. 

 



I-70 East Environmental Impact Statement
Section 106 Determination of Effects

August 2014  147

Table 10 Section 1 summary of eligibility and effects 

Site Number Property Name 
and Address 

National Register 
Eligibility/NRHP 
Criterion/short

description 

No-Action Alternative Revised Viaduct Alternative Partial Cover Lowered Alternative 

North Option South Option North Option South Option Basic Option Modified Option 

Type of 
Effect 

Finding of 
Effect 

Type of 
Effect 

Finding of 
Effect 

Type of 
Effect 

Finding of 
Effect 

Type of 
Effect 

Finding of 
Effect 

Type of 
Effect 

Finding of 
Effect 

Type of 
Effect 

Finding of 
Effect 

Historic Districts 

5DV10050 
National Western 
Historic District 

 Eligible A & C 
 Commerce, 

economics, and 
social history with 
connection to meat 
packing and cattle 
raising industries 

 Architecture for 
variety of styles 
represented in 
buildings in district. 

 Seven contributing 
buildings within 
APE. 

Historic 
setting—
outfall

No historic 
properties 
affected 

Historic 
setting—
outfall

No historic 
properties 
affected 

Historic 
setting—
outfall

No adverse 
effect 

Historic 
setting—
outfall

No adverse 
effect 

Historic 
setting—
outfall

No adverse 
effect 

Historic 
setting—
outfall

No adverse 
effect 

5AM125 

Riverside
Cemetery 
5201 Brighton 
Boulevard 

Listed—National 
Register 

None 
No historic 
properties 
affected 

None 
No historic 
properties 
affected 

None 
No historic 
properties 
affected 

None 
No historic 
properties 
affected 

Adjacent 
outfall

No historic 
properties 
affected 

Adjacent 
outfall

No historic 
properties 
affected 

Linear Resources 

5DV6247.3 

Burlington and 
Colorado/Chicago, 
Burlington, and 
Quincy Railroad 
Segment 

Segment supports 
the eligibility of the 
overall linear 
resource 

None 
No historic 
properties 
affected 

None 
No historic 
properties 
affected 

None 
No historic 
properties 
affected 

None 
No historic 
properties 
affected 

Historic 
setting, 
visual, noise 

No historic 
properties 
affected 

Historic 
setting, 
visual, noise 

No historic 
properties 
affected 

5DV11283 
York Street/E. 40th

Ave. Brick 
Sanitary Sewer 

 Eligible D 
 Oval-shaped brick 

sewer 
None 

No Adverse 
Effect 

None 
No Adverse 

Effect 
None 

No Adverse 
Effect 

None 
No Adverse 
Effect 

Reconstruct 
sewer 

Adverse
Effect 

Reconstruct 
sewer 

Adverse
Effect 

5DV4725 
Delgany Common 
Interceptor Sewer 

 Eligible D 
 Brick sewer 

None 
No historic 
properties 
affected 

None 
No historic 
properties 
affected 

None 
No historic 
properties 
affected 

None 
No historic 
properties 
affected 

None 
No Adverse 
Effect 

None 
No Adverse 
Effect 

5AM465.9 
Burlington Ditch/ 
O’Brien Canal 

 Eligible A 
 Ditch/Canal 

None  
No Adverse 
Effect 

None  
No Adverse 

Effect 
None  

No Adverse 
Effect 

None  
No Adverse 
Effect 

None 
No Adverse 
Effect 

None 
No Adverse 
Effect 

Individually-Eligible Properties 

5DV1247 
Kosik Residence  
4681–4683 
Baldwin Court 

 Eligible C 
 One-story dual 
occupancy 
residential brick 
building, Denver 
Terrace style 

None  
No historic 
properties 
affected 

None 
No historic 
properties 
affected 

Historic 
setting, 
visual, noise 

No adverse 
effect 

Historic 
setting, 
visual, noise 

No adverse 
effect 

Full ROW 
acquisition

No adverse 
effect 

Full ROW 
acquisition

No adverse 
effect 

5DV9660 
Torres Residence  
4656 Baldwin 
Court 

 Eligible C 
 One-and-one-half-

story residential 
brick building, Late 
Victorian style 

None  
No historic 
properties 
affected 

None 

No historic 
properties 
affected 

Historic 
setting, 
visual, noise 

No adverse 
effect 

Historic 
setting, 
visual, noise 

No adverse 
effect 

Historic 
setting, 
visual, noise 

No adverse 
effect 

Historic 
setting, 
visual, noise 

No adverse 
effect 
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Site Number Property Name 
and Address 

National Register 
Eligibility/NRHP 
Criterion/short

description 

No-Action Alternative Revised Viaduct Alternative Partial Cover Lowered Alternative 

North Option South Option North Option South Option Basic Option Modified Option 

Type of 
Effect 

Finding of 
Effect 

Type of 
Effect 

Finding of 
Effect 

Type of 
Effect 

Finding of 
Effect 

Type of 
Effect 

Finding of 
Effect 

Type of 
Effect 

Finding of 
Effect 

Type of 
Effect 

Finding of 
Effect 

5DV9735 
Rudy/Bernal
Residence 
4618 High Street 

 Eligible C 
 One residential 

brick building, Late 
Victorian style 

Full ROW 
acquisition
due to 
proximity to 
new viaduct 

Adverse
effect 

Historic 
setting, 
visual, noise 

No adverse 
effect 

Full ROW 
acquisition

Adverse
effect 

Full ROW 
acquisition

Adverse
effect 

Full ROW 
acquisition

Adverse
effect 

Full ROW 
acquisition

Adverse
effect 

5DV9780 
Garcia Residence  
4617–4625 Race 
Street

 Eligible C 
 Two-story multi-

family brick 
residence, Late 
19th Century 
American
Movements/Terrac
e

Full ROW 
acquisition
due to 
proximity to 
new viaduct 

Adverse
effect 

Historic 
setting, 
visual, noise 

No adverse 
effect 

Full ROW 
acquisition

Adverse
effect 

Full ROW 
acquisition

Adverse
effect 

Full ROW 
acquisition

Adverse
effect 

Full ROW 
acquisition

Adverse
effect 

5DV9795 

Adams Clock 
LLC/Mann 
Residence  
4645 Williams 
Street

 Eligible C 
 One-story brick 

residence, Late 
19th Century 
Revivals/Terrace 

Historic 
setting, 
visual, noise 

No adverse 
effect 

Historic 
setting, 
visual, noise 

No adverse 
effect 

Historic 
setting, 
visual, noise 

No adverse 
effect 

Historic 
setting, 
visual, noise 

No adverse 
effect 

Historic 
setting, 
visual, noise 

No adverse 
effect 

Historic 
setting, 
visual, noise 

No adverse 
effect 

5DV9805 
E.G. Trading Post 
1630–1632 East 
47th Avenue 

 Eligible A & C 
 One-story 

retail/commercial
brick building; 
social history of 
Elyria as a local 
brewery and 
saloon, commercial 
form of the Denver 
Terrace style 

None 
No historic 
properties 
affected 

None 
No historic 
properties 
affected 

Historic 
setting, 
visual, noise 

No adverse 
effect 

Historic 
setting, 
visual, noise 

No adverse 
effect 

Historic 
setting, 
visual, noise 

No adverse 
effect 

Historic 
setting, 
visual, noise 

No adverse 
effect 

5DV9823 
Miller Residence 
4675 Williams 
Street

 Eligible C 
 One-and-one-half-

story residential 
building. Late 
Victorian 
Vernacular Style 

Historic 
setting, 
visual, noise 

No adverse 
effect 

Historic 
setting, 
visual, noise 

No adverse 
effect 

Historic 
setting, 
visual, noise  

No adverse 
effect 

Historic 
setting, 
visual, noise  

No adverse 
effect 

Historic 
setting, 
visual, noise 

No adverse 
effect 

Historic 
setting, 
visual, noise 

No adverse 
effect 

5DV9828 
Herzberg Property  
4665–4669 
Williams Street 

 Eligible C 
 One-story, multiple 

family residential 
brick building. 
Denver Terrace 
style 

Historic 
setting, 
visual, noise 

No adverse 
effect 

Historic 
setting, 
visual, noise 

No adverse 
effect 

Historic 
setting, 
visual, noise 

No adverse 
effect 

Historic 
setting, 
visual, noise 

No adverse 
effect 

Historic 
setting, 
visual, noise 

No adverse 
effect 

Historic 
setting, 
visual, noise 

No adverse 
effect 

5DV10034 
Ponce Residence  
4668 High Street 

 Eligible C 
 One and one half 

residential 
building19th 
Century American 
Movement style 

Historic 
setting, 
visual, noise 

No adverse 
effect 

Historic 
setting, 
visual, noise 

No adverse 
effect 

Historic 
setting, 
visual, noise  

No adverse 
effect 

Historic 
setting, 
visual, noise  

No adverse 
effect 

Historic 
setting, 
visual, noise 

No adverse 
effect 

Historic 
setting, 
visual, noise 

No adverse 
effect 
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Site Number Property Name 
and Address 

National Register 
Eligibility/NRHP 
Criterion/short

description 

No-Action Alternative Revised Viaduct Alternative Partial Cover Lowered Alternative 

North Option South Option North Option South Option Basic Option Modified Option 

Type of 
Effect 

Finding of 
Effect 

Type of 
Effect 

Finding of 
Effect 

Type of 
Effect 

Finding of 
Effect 

Type of 
Effect 

Finding of 
Effect 

Type of 
Effect 

Finding of 
Effect 

Type of 
Effect 

Finding of 
Effect 

5DV10040 
Garcia Residence 
4695 High Street 

 Eligible C 
 One-and-one-half-

story brick 
residential building. 
Victorian 
Vernacular style 

Historic 
setting, 
visual, noise 

No adverse 
effect 

Historic 
setting, 
visual, noise 

No adverse 
effect 

Historic 
setting, 
visual, noise 

No adverse 
effect 

Historic 
setting, 
visual, noise 

No adverse 
effect 

Historic 
setting, 
visual, noise 

No adverse 
effect 

Historic 
setting, 
visual, noise 

No adverse 
effect 

5DV10085 

Allen Investment 
Group, 
Inc./Kretschmar 
Residence  
4662–4664 
Williams Street 

 Eligible C 
 One-story multiple 

family brick 
residential building 

 Craftsman style 

Historic 
setting, 
visual, noise 

No adverse 
effect 

Historic 
setting, 
visual, noise 

No adverse 
effect 

Historic 
setting, 
visual, noise 

No adverse 
effect 

Historic 
setting, 
visual, noise 

No adverse 
effect 

Historic 
setting, 
visual, noise 

No adverse 
effect 

Historic 
setting, 
visual, noise 

No adverse 
effect 

5DV10135 
Abrams/Loretta 
Residence  
4679 Vine Street 

 Eligible C 
 One-and-one-half-

story residential 
building. Late 
Victorian 
Vernacular style 

Historic 
setting, 
visual, noise 

No adverse 
effect 

Historic 
setting, 
visual, noise 

No adverse 
effect 

Historic 
setting, 
visual, noise 

No adverse 
effect 

Historic 
setting, 
visual, noise 

No adverse 
effect 

Historic 
setting, 
visual, noise 

No adverse 
effect 

Historic 
setting, 
visual, noise 

No adverse 
effect 
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Table 11. Section 2 summary of eligibility and effects 

Site Number Property Name 
and Address 

National Register 
Eligibility/NRHP 

Criterion/short description 

No-Action Alternative Revised Viaduct Alternative Partial Cover Lowered Alternative 

North Option South Option North Option South Option Basic Option Modified Option 

Type of 
Effect 

Finding of 
Effect 

Type of 
Effect 

Finding of 
Effect 

Type of 
Effect 

Finding of 
Effect 

Type of 
Effect 

Finding of 
Effect 

Type of 
Effect 

Finding of 
Effect 

Type of 
Effect 

Finding of 
Effect 

Railroads

5DV6248.4 
Union Pacific 
Railroad Segment 

Segment supports the eligibility 
of the overall linear resource 

Temporary 
impact of 
301 feet 

No adverse 
effect 

Temporary 
impact of 
295 feet 

No adverse 
effect 

Temporary 
easement
of 301 feet; 
boring of 
storm drain 
beneath 
railroad

No adverse 
effect 

Temporary 
easement
of 295 feet; 
boring of 
storm drain 
beneath 
railroad

No adverse 
effect 

Replace 
bridge that 
is non-
contribu-
ting to 
railroad;
temporary
impact of 
549 feet of 
railroad;
boring of 
storm drain 
under 
railroad in 
2 locations 

Adverse
effect 

Replace 
bridge that 
is non-
contribu-
ting to 
railroad;
temporary
impact of 
549 feet of 
railroad;
boring of 
storm drain 
under 
railroad in 
2 locations 

Adverse
effect 

Individually-Eligible Properties 

5DV1172 

Hovan/Plazola 
Residence  
4673 Josephine 
Street

 Eligible C 
 One-story brick residential 
building. 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

 5DV5677 
Miranda Residence 
4632 Josephine 
Street

 Eligible C 
 One-and-one-half-story 
residential brick building, Late 
Victorian style with Queen 
Anne elements 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

5DV7130 

Colonial Manor 
Tourist Court 
2615 East 46th 
Avenue 

 Eligible A & C 
 Association with the rise of the 
motel industry in the first half 
of the 20th Century and 
association with National 
Western Stock Show and 
tourism; rare example of 
1940s motor court. Colonial 
Revival style. 

Full ROW 
acquisition

Adverse
effect 

Partial
ROW 
acquisition
of 0.01 
acre, no 
take of 
building

No adverse 
effect 

Full ROW 
acquisition

Adverse
effect 

Historic 
setting, 
visual,
noise

No adverse 
effect 

Full ROW 
acquisition

Adverse
effect 

Full ROW 
acquisition

Adverse
effect 

5DV9245 

Ralston Purina 
Plant/Nestle Purina 
PetCare Company  
2151 East 45th 
Avenue 

 Eligible A 
 Historical impact on the 
Denver manufacturing 
industry and represents the 
only building of its type in the 
central Denver area. 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Full ROW 
acquisition

Adverse
effect 

Historic 
setting, 
visual,
noise

No adverse 
effect 

Full ROW 
acquisition

Adverse
effect 

Temp.
Const. 
Easement/ 
Historic 
setting, 
visual,
noise 

No adverse 
effect 

Temp.
Const. 
Easement/ 
Historic 
setting, 
visual,
noise 

No adverse 
effect 

5DV9655 
Sanchez Business  
2381 East 46th 
Avenue 

 Eligible A & C 
 One-story irregular plan brick 
commercial building. It is a 
good example of a 1950s 
neighborhood gas station. 

Full ROW 
acquisition

Adverse
effect 

Partial
acquisition
of 0.02 
acre, no 
take of 
building

No adverse 
effect 

Full ROW 
acquisition

Adverse
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Full ROW 
acquisition

Adverse
effect 

Full ROW 
acquisition

Adverse
effect 
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Site Number Property Name 
and Address 

National Register 
Eligibility/NRHP 

Criterion/short description 

No-Action Alternative Revised Viaduct Alternative Partial Cover Lowered Alternative 

North Option South Option North Option South Option Basic Option Modified Option 

Type of 
Effect 

Finding of 
Effect 

Type of 
Effect 

Finding of 
Effect 

Type of 
Effect 

Finding of 
Effect 

Type of 
Effect 

Finding of 
Effect 

Type of 
Effect 

Finding of 
Effect 

Type of 
Effect 

Finding of 
Effect 

5DV9667 
Brown and Alarid 
Residence 
4637 Claude Court 

 Eligible C 
 One-story residential building. 
Good example of late 
Victorian vernacular style with 
a bungalow-type massing. 

No ROW 
from
property, 
but ROW 
will be 
acquired 
from
property on 
south 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Full ROW 
acquisition

Adverse
effect 

Full ROW 
acquisition

Adverse
effect 

5DV9668 
Toth/Kelly
Residence  
4639 Claude Court 

 Eligible C 
 One-story residential building. 
Good example of late 
Victorian vernacular style. 

No ROW 
from
property, 
but
construc-
tion limits 
are east of 
property; 
Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Full ROW 
acquisition

Adverse
effect 

Full ROW 
acquisition

Adverse
effect 

5DV9705 

Castorena/Braswell 
Residence  
4631 Columbine 
Street

 Eligible C 
 One-story brick residential 
building. Good example of late 
Victorian style with Queen 
Anne elements. 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

5DV9706 
Pavon Residence  
4633 Columbine 
Street

 Eligible C 
 One-story brick residential 
building. Good example of late 
Victorian style with Queen 
Anne elements. 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

5DV9742 

Langenberg 
Residence 
4502 Josephine 
Street

 Eligible C 
 One-and-one-half-story 
residential building. 
Representative of Classic 
Cottage style. 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise

No adverse 
effect 

Historic 
setting, 
visual,
noise

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

5DV9745 

Kenworthy/ 
Wyckoff Residence 
4529 Josephine 
Street

 Eligible C 
 One-story brick residential 
building. Architecturally 
representative of a 
Craftsmen/Bungalow style. 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise

No adverse 
effect 

Full ROW 
acquisition

Adverse
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

5DV9746 
Portales Residence  
4608 Josephine 
Street

 Eligible C 
 One-story residential building. 
Late Victorian style house with 
a Craftsman-type porch. 

Full ROW 
acquisition

Adverse
effect 

Partial
ROW 
acquisition
of 0.02 
acre, no 
impact to 
building

No adverse 
effect 

Full ROW 
acquisition

Adverse
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Full ROW 
acquisition

Adverse
effect 

Full ROW 
acquisition

Adverse
effect 
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Site Number Property Name 
and Address 

National Register 
Eligibility/NRHP 

Criterion/short description 

No-Action Alternative Revised Viaduct Alternative Partial Cover Lowered Alternative 

North Option South Option North Option South Option Basic Option Modified Option 

Type of 
Effect 

Finding of 
Effect 

Type of 
Effect 

Finding of 
Effect 

Type of 
Effect 

Finding of 
Effect 

Type of 
Effect 

Finding of 
Effect 

Type of 
Effect 

Finding of 
Effect 

Type of 
Effect 

Finding of 
Effect 

5DV9748 
Chavez Residence  
4628 Josephine 
Street

 Eligible C 
 One-story residential building. 
Good example of late 
Victorian architecture with 
Queen Anne style elements. 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Full ROW 
acquisition

No adverse 
effect 

Full ROW 
acquisition

No adverse 
effect 

5DV9751 

Waggoner 
Residence 
4647 Josephine 
Street

 Eligible C 
 One-story residential building. 
Architecturally distinct for its 
unique stylistic variation of a 
late Victorian with Queen 
Anne style elements. 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

5DV9753  
James Residence  
4651 Josephine 
Street

 Eligible C 
 One-story residential building. 
Good example of late 
Victorian architecture with 
Queen Anne style elements. 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

5DV9761 

Krutzler/Barajas 
Residence  
4681 Josephine 
Street

 Eligible C 
 One-story brick residential 
building. Architecturally 
representative of the Denver 
Terrace form 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

5DV9762 

Geo Trust/Araujo 
Residence  
4682 Josephine 
Street

 Eligible C 
 One-story residential building. 
Good example of late 
Victorian Vernacular with 
Queen Anne style elements. 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

5DV5623/ 
5DV9765 

Lovato Residence  
4696 Josephine 
Street

 Eligible C 
 One-and-one-half-story brick 
residential building. Good 
example of late Victorian 
Vernacular with Queen Anne 
style elements. 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

5DV9787 

Portales 
Residence/ 
Windsor Artesian 
Water Company 
4623–4625 
Thompson Court 

 Eligible C 
 One-story residential building. 
Good example of late 
Victorian Vernacular with 
Queen Anne style elements. 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

5DV9801 
Stop-N-Shop Food 
Store
4600 York Street 

 Eligible A 
 One-story L-shaped brick 
commercial building. Good 
example of a 20th century 
Modernistic gas station. 

Full ROW 
acquisition

Adverse
effect 

Partial
ROW 
acquisition
of 0.02 
acre, no 
impact to 
building

No adverse 
effect 

Full ROW 
acquisition

Adverse
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Full ROW 
acquisition

Adverse
effect 

Full ROW 
acquisition

Adverse
effect 
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Site Number Property Name 
and Address 

National Register 
Eligibility/NRHP 

Criterion/short description 

No-Action Alternative Revised Viaduct Alternative Partial Cover Lowered Alternative 

North Option South Option North Option South Option Basic Option Modified Option 

Type of 
Effect 

Finding of 
Effect 

Type of 
Effect 

Finding of 
Effect 

Type of 
Effect 

Finding of 
Effect 

Type of 
Effect 

Finding of 
Effect 

Type of 
Effect 

Finding of 
Effect 

Type of 
Effect 

Finding of 
Effect 

5DV9994 

Gonzales 
Residence 
4515 Columbine 
Street

 Eligible C 
 One story brick residential 
building. Good example of late 
Victorian style with Queen 
Anne elements. 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

5DV9996 

Tomas/Eagan 
Residence  
4653 Columbine 
Street

 Eligible C 
 One and one half story brick 
residential building. Good late 
Victorian style with Queen 
Anne elements. 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

5DV10058 
Huffman Residence  
4707 Josephine 
Street

 Eligible C 
 One story brick residential 
building. Architecturally 
representative of the Denver 
Terrace form 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

5DV10124 

Clay II 
LLC/Rosthan 
Residence  
4459 Thompson 
Court 

 Eligible C 
 Two story brick residential 
building. Good architectural 
example of a simple Bungalow 
style. 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 

Historic 
setting, 
visual,
noise 

No adverse 
effect 
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Table 12. Section 3 summary of eligibility and effects 

Site Number Property Name 
and Address 

National Register 
Eligibility/NRHP Criterion/short 

description 

No-Action Alternative Revised Viaduct Alternative Partial Cover Lowered Alternative 

North Option South Option North Option South Option Basic Option Modified Option 

Type of 
Effect 

Finding of 
Effect 

Type of 
Effect 

Finding of 
Effect 

Type of 
Effect 

Finding of 
Effect 

Type of 
Effect 

Finding of 
Effect 

Type of 
Effect 

Finding of 
Effect 

Type of 
Effect 

Finding of 
Effect 

Historic Districts 

5DV10126 
Alfred R. Wessel 
Historic District 

 Eligible A, B, and C 
 Social history, community 
planning and development 
because of the need for mass 
housing after WW II 

 Association with merchant 
builder Alfred R. Wessel 

 Architecture Minimal Traditional 
Form 

 49 contributing buildings within 
APE. 

Full
permanent 
ROW 
acquisition
and
demolition
of two 
contribu-
ting
buildings: 
5DV9682 
5DV9683 

Historic 
setting, 
visual,
noise
indirect 
effects 

Adverse
effect 

Historic 
setting, 
visual,
noise 

No
adverse
effect 

Full
permanent 
ROW 
Acquisition 
and
demolition
of
buildings
on seven 
contribu-
ting
parcels: 
5DV9682 
5DV9683 
5DV9684 
5DV9685 
5DV9726 
5DV9727 
5DV9728 

Historic 
setting, 
visual,
noise 

Adverse
effect 

Partial
ROW 
acquisition
on 2 
contribu-
ting
parcels: 
5DV9726 
5DV9727 

Historic 
setting, 
visual,
noise 

No
adverse
effect 

Full
permanent 
ROW 
acquisition
and
demolition
of 9 
contribu-
ting
buildings
and partial 
acquisition
of 1 
building: 
5DV9682 
5DV9683 
5DV9684 
5DV9685 
5DV9686 
5DV9687 
5DV9689 
(partial 
acquisi-
tion)
5DV9726 
5DV9727 
5DV9728 

Historic 
setting, 
visual,
noise
indirect 
effects for 
rest of 
district 

Adverse
effect 

Full
permanent 
ROW 
acquisition
and
demolition
of 9 
contribu-
ting
buildings
and partial 
acquisition
of 1 
building: 
5DV9682 
5DV9683 
5DV9684 
5DV9685 
5DV9686 
5DV9687 
5DV9689 
(partial 
acquisi-
tion)
5DV9726 
5DV9727 
5DV9728 

Historic 
setting, 
visual,
noise
indirect 
effects for 
rest of 
district 

Adverse
effect 

Eligible Properties 

5DV9678 

Rodriquez 
Residence 
4539 Clayton 
Street

 Eligible C 
 One-story residential building, 
Denver Terrace form with 
Classical decorative elements 

Historic 
setting, 
visual,
noise 

No
adverse
effect 

Historic 
setting, 
visual,
noise 

No
adverse
effect 

Historic 
setting, 
visual,
noise 

No
adverse
effect 

Full ROW 
acquisition

Adverse
effect 

Historic 
setting, 
visual,
noise 

No
adverse
effect 

Historic 
setting, 
visual,
noise 

No
adverse
effect 

5DV9679 

4541 Clayton LLC 
Residence 
4541 Clayton 
Street

 Eligible C 
 One-story residential brick 
building, Denver Terrace form 
with Classical revival elements 

Historic 
setting, 
visual,
noise 

No
adverse
effect 

Historic 
setting, 
visual,
noise 

No
adverse
effect 

Historic 
setting, 
visual,
noise 

No
adverse
effect 

Full ROW 
acquisition

Adverse
effect 

Historic 
setting, 
visual,
noise 

No
adverse
effect 

Historic 
setting, 
visual,
noise 

No
adverse
effect 
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Site Number Property Name 
and Address 

National Register 
Eligibility/NRHP Criterion/short 

description 

No-Action Alternative Revised Viaduct Alternative Partial Cover Lowered Alternative 

North Option South Option North Option South Option Basic Option Modified Option 

Type of 
Effect 

Finding of 
Effect 

Type of 
Effect 

Finding of 
Effect 

Type of 
Effect 

Finding of 
Effect 

Type of 
Effect 

Finding of 
Effect 

Type of 
Effect 

Finding of 
Effect 

Type of 
Effect 

Finding of 
Effect 

5DV9714 

Olive Street LLC 
Property 
4503 Fillmore 
Street

 Eligible C 
 One-and-one-half-story 
residential brick building, 
Representative of Dutch 
Colonial Revival style 

Historic 
setting, 
visual,
noise 

No
adverse
effect 

Historic 
setting, 
visual,
noise 

No
adverse
effect 

Historic 
setting, 
visual,
noise 

No
adverse
effect 

Historic 
setting, 
visual,
noise 

No
adverse
effect 

Historic 
setting, 
visual,
noise 

No
adverse
effect 

Historic 
setting, 
visual,
noise 

No
adverse
effect 

5DV9966 
Yoshimura 
Residence 
4450 Adams Street 

 Eligible C 
 One-story residential building;  
 Representative of Minimal 
Traditional style 

Historic 
setting, 
visual,
noise 

No
adverse
effect 

Historic 
setting, 
visual,
noise 

No
adverse
effect 

Historic 
setting, 
visual,
noise 

No
adverse
effect 

Historic 
setting, 
visual,
noise 

No
adverse
effect 

Historic 
setting, 
visual,
noise 

No
adverse
effect 

Historic 
setting, 
visual,
noise 

No
adverse
effect 

5DV9968 
McGee Residence  
4460 Adams Street 

 Eligible C 
 One-story residential building;  
 Representative of Minimal 
Traditional style 

Historic 
setting, 
visual,
noise

No
adverse
effect 

Historic 
setting, 
visual,
noise

No
adverse
effect 

Historic 
setting, 
visual,
noise 

No
adverse
effect 

Historic 
setting, 
visual,
noise 

No
adverse
effect 

Historic 
setting, 
visual,
noise 

No
adverse
effect 

Historic 
setting, 
visual,
noise 

No
adverse
effect 

5DV10003 
Vasquez 
Residence 
4450 Cook Street 

 Eligible C 
 One-story brick residential 
building; Representative of 
Minimal Traditional style 

Historic 
setting, 
visual,
noise 

No
adverse
effect 

Historic 
setting, 
visual,
noise 

No
adverse
effect 

Historic 
setting, 
visual,
noise 

No
adverse
effect 

Historic 
setting, 
visual,
noise 

No
adverse
effect 

Historic 
setting, 
visual,
noise 

No
adverse
effect 

Historic 
setting, 
visual,
noise 

No
adverse
effect 

5D10013 

Guerca/Perez 
Residence  
4446 Fillmore 
Street

 Eligible C 
 One-and-one-half-story 
residential building; 
Representative of late Victorian 
Vernacular style 

Historic 
setting, 
visual,
noise 

No
adverse
effect 

Historic 
setting, 
visual,
noise

No
adverse
effect 

Historic 
setting, 
visual,
noise 

No
adverse
effect 

Historic 
setting, 
visual,
noise 

No
adverse
effect 

Historic 
setting, 
visual,
noise 

No
adverse
effect 

Historic 
setting, 
visual,
noise 

No
adverse
effect 

5DV10014 

Tenenbaum 
Residence 
4453 Fillmore 
Street

 Eligible C 
 One-story brick residential 
building; Representative of 
Minimal Traditional style 

Historic 
setting, 
visual,
noise 

No
adverse
effect 

Historic 
setting, 
visual,
noise 

No
adverse
effect 

Historic 
setting, 
visual,
noise 

No
adverse
effect 

Historic 
setting, 
visual,
noise 

No
adverse
effect 

Historic 
setting, 
visual,
noise 

No
adverse
effect 

Historic 
setting, 
visual,
noise 

No
adverse
effect 

5DV10065 

Lopez/Hartzell 
Residence  
4461 Milwaukee 
Street

 Eligible C 
 One-story brick residential 
building; Good example of 
Minimal Traditional style 

Historic 
setting, 
visual,
noise 

No
adverse
effect 

Historic 
setting, 
visual,
noise

No
adverse
effect 

Historic 
setting, 
visual,
noise

No
adverse
effect 

Historic 
setting, 
visual,
noise 

No
adverse
effect 

Historic 
setting, 
visual,
noise 

No
adverse
effect 

Historic 
setting, 
visual,
noise 

No
adverse
effect 
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Table 13. Section 4 summary of eligibility and effects 

Site
Number 

Property Name and 
Address 

National Register 
Eligibility/NRHP 
Criterion/short

description 

No-Action Alternative Revised Viaduct Alternative Partial Cover Lowered Alternative 

North Option South Option North Option South Option Basic Option Modified Option 

Type of 
Effect 

Finding of 
Effect 

Type of 
Effect 

Finding of 
Effect 

Type of 
Effect 

Finding of 
Effect 

Type of 
Effect 

Finding of 
Effect 

Type of 
Effect 

Finding of 
Effect 

Type of 
Effect 

Finding of 
Effect 

Historic Districts 

5DV9232 
Safeway Distribution 
Center Historic 
District 

Eligible A & C 
Commerce, and 
economics with 
connection to Denver 
as marketing center 
after WWII; 
Architecture the 
significant features and 
design in the 
warehouse and use of 
transportation in one 
structure six 
contributing buildings 
within APE. 

None  
No historic 
properties 
affected 

None  
No historic 
properties 
affected 

ROW 
acquisition
of 2.1 acres 

No adverse 
effect 

ROW 
acquisition
of 2.5 acres 

No adverse 
effect 

ROW 
Acquisition 
of 2.5 acres 

No adverse 
effect 

ROW 
Acquisition 
of 2.5 acres 

No adverse 
effect 

Linear Resources 

5AM1298.2 

Market Street RR/ 
Chicago Burlington & 
Quincy Railroad 
Segment 

Eligible A 
Association with broad 
history of expansion of 
commerce in the West 
Segment supports the 
eligibility of the overall 
linear resource 

Wider 
viaduct over 
railroad.
Temporary 
impact of 
210 feet 

No adverse 
effect 

Wider 
viaduct over 
railroad.
Temporary 
impact of 
209 feet 

No adverse 
effect 

Temporary 
impact of 
294 feet of 
segment 

No adverse 
effect 

Temporary 
impact of 
335 feet of 
segment 

No adverse 
effect 

Relocation 
of 2,000 feet 
of track onto 
two new 
bridges; 
elimination
of
easternmost 
track; boring 
pipeline
under 
railroad

No adverse 
effect 

Relocation 
of 2,000 feet 
of track onto 
two new 
bridges; 
elimination
of
easternmost 
track; boring 
pipeline
under 
railroad

Adverse
effect 

5AM2083.1 
Union Pacific Beltline 
RR Segment 

Eligible A 
Association with broad 
history of expansion of 
commerce in the West 
Segment supports the 
eligibility of the overall 
linear resource 

None  
No historic 
properties 
affected 

None  
No historic 
properties 
affected 

Temporary 
easement of 
311 feet 

No adverse 
effect 

Temporary 
easement of 
311 feet of 
segment 

No adverse 
effect 

Temporary 
easement of 
311 feet of 
segment 

No adverse 
effect 

Temporary 
easement of 
311 feet of 
segment 

No adverse 
effect 

5AM261.2 High Line Canal 

Eligible A 
Association with 
agricultural and urban 
use of water and 
irrigation, and with the 
early settlement and 
development of Denver 

None  
No historic 
properties 
affected 

None  
No historic 
properties 
affected 

None  
No historic 
properties 
affected 

None  
No historic 
properties 
affected 

None 
No historic 
properties 
affected 

None 
No historic 
properties 
affected 
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Site
Number 

Property Name and 
Address 

National Register 
Eligibility/NRHP 
Criterion/short

description 

No-Action Alternative Revised Viaduct Alternative Partial Cover Lowered Alternative 

North Option South Option North Option South Option Basic Option Modified Option 

Type of 
Effect 

Finding of 
Effect 

Type of 
Effect 

Finding of 
Effect 

Type of 
Effect 

Finding of 
Effect 

Type of 
Effect 

Finding of 
Effect 

Type of 
Effect 

Finding of 
Effect 

Type of 
Effect 

Finding of 
Effect 

5DV7048.2 
Rocky Mountain 
Arsenal Railroad 
Segment 

Segment supports the 
eligibility of the overall 
linear resource 

None  
No historic 
properties 
affected 

None  
No historic 
properties 
affected 

Reconstructi
on of I-70 
bridge over 
railroad,
relocate 
1,230 feet of 
segment 

Adverse
effect 

Reconstructi
on of I-70 
bridge over 
railroad,
relocate 
1,230 feet of 
segment 

Adverse
effect 

Reconstructi
on of I-70 
bridge over 
railroad;
relocation of 
1230 feet of 
segment 

Adverse
effect 

Reconstructi
on of I-70 
bridge over 
railroad;
relocation of 
1230 feet of 
segment 

Adverse
effect 

Individually-Eligible Properties 

5DV9227 
Tri-R Recycling 
3600 East 48th 
Avenue 

 Eligible C 
 Cinderblock 
warehouse/commerc
ial building; a good 
example of the 
Modern Movement 
and International 
style 

None  
No historic 
properties 
affected 

None  
No historic 
properties 
affected 

Historic 
setting, 
visual, noise 

No adverse 
effect 

Historic 
setting, 
visual, noise 

No adverse 
effect 

Historic 
setting, 
visual, noise 

No adverse 
effect 

Historic 
setting, 
visual, noise 

No adverse 
effect 

5DV9231 
Univar  
4300 Holly Street 

 Eligible C 
 One-story brick 
commercial building; 
mid-20th century 
building with 
International style 
features 

None  
No historic 
properties 
affected 

None  
No historic 
properties 
affected 

Partial ROW 
acquisition
of 458 
square feet 
(<0.01 acre) 

No adverse 
effect 

Partial ROW 
acquisition
of 458 
square feet 
(<0.01 acre) 

No adverse 
effect 

Partial ROW 
acquisition
of 458 
square feet 
(<0.01 acre) 

No adverse 
effect 

Partial ROW 
acquisition
of 458 
square feet 
(<0.01 acre) 

No adverse 
effect 

5DV9988 

General Motors 
Corporation-Goalie
Construction 
Business  
4715 Colorado 
Boulevard 

 Eligible C 
 One-story brick 
commercial building, 
good example of the 
International style 

None  
No historic 
properties 
affected 

None  
No historic 
properties 
affected 

Historic 
setting, 
visual, noise 

No adverse 
effect 

Historic 
setting, 
visual, noise 

No adverse 
effect 

Historic 
setting, 
visual, noise 

No adverse 
effect 

Historic 
setting, 
visual, noise 

No adverse 
effect 

5DV9989 

4800 Colorado 
LLC/United States 
Rubber Company. 
4800 Colorado 
Boulevard.

 Eligible C 
 One-story brick 
commercial building; 
good example of 
International style 
with Usonian 
elements 

None  
No historic 
properties 
affected 

None  
No historic 
properties 
affected 

Historic 
setting, 
visual, noise 

No adverse 
effect 

Historic 
setting, 
visual, noise 

No adverse 
effect 

Historic 
setting, 
visual, noise 

No adverse 
effect 

Historic 
setting, 
visual, noise 

No adverse 
effect 

5DV10047 

Core Power 
Construction/Buckley 
JD Inc.-Buckley 
Explosives of 
Wyoming
4701 Jackson Street 

 Eligible C 
 One-story 
commercial building, 
good example of 
International style  

None  
No historic 
properties 
affected 

None  
No historic 
properties 
affected 

Historic 
setting, 
visual, noise 

No adverse 
effect 

Historic 
setting, 
visual, noise 

No adverse 
effect 

Historic 
setting, 
visual, noise 

No adverse 
effect 

Historic 
setting, 
visual, noise 

No adverse 
effect 
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RTP Regional transportation plan 

SIP State implementation plan 

SO2 Sulfur dioxide 

TIP Transportation improvement program 

TSD Technical Support Document 

USC United States Code 

VHT Vehicle hours of travel 

VMT Vehicle miles of travel 

VOC Volatile organic compounds 

μg/m3 micrograms per cubic meter 
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1. Introduction 
The I-70 East Environmental Impact Statement (EIS) is a joint effort between the Federal Highway 
Administration (FHWA) and the Colorado Department of Transportation (CDOT). The intent of the EIS is to 
identify potential highway improvements along I-70 in the Denver metropolitan area between I-25 and Tower 
Road and to assess their potential effects on the human and natural environment. This technical report 
describes the methodology used and presents the results of the air quality analyses for the I-70 East corridor 
based on three fundamental components: 

 Carbon monoxide hotspot analysis; 

 Particulate matter hotspot analysis (for PM10, specifically); and 

 Emissions inventory burden analysis for National Ambient Air Quality Standards (NAAQS) criteria 
pollutants, mobile source air toxics, and greenhouse gases. 

1.1. Project limits 
As shown on Figure 1, the project limits extend along I-70 between I-25 and Tower Road. The project area 
covers portions of Denver, Commerce City, Aurora, and Adams County. This area includes the 
neighborhoods of Globeville, Elyria and Swansea, Northeast Park Hill, Stapleton, Montbello, and Gateway. 
The portion of Aurora in the project area is referred to as the Aurora Neighborhood in this report. Each 
resource has a specific study area based on the resource. 

Figure 1. Project area 

 

1.2. Project background 
Analysis of I-70 began in June 2003 as part of the I-70 East Corridor EIS, a joint effort conducted by CDOT, 
FHWA, the Regional Transportation District (RTD), the Federal Transit Administration (FTA), and the City 
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and County of Denver (Denver). In June 2006, CDOT and RTD determined that the highway and transit 
elements of the I-70 East Corridor EIS process serve different travel markets, are located in different 
corridors, and have different funding sources. The highway and transit components of the analysis were, 
therefore, separated. 

After the project separation, the alternatives that made it through the screening process by addressing the 
purpose and need of the project were fully evaluated in the Draft EIS, published in November of 2008. With 
the release of the 2008 Draft EIS, the public and agencies had an opportunity to review and comment on it. 
Public hearings were held to present the information and encourage formal comments. Due to the complexity 
of the project and the extensive amount of public comments received during the formal comment period, the 
project team decided to form the Preferred Alternative Collaborative Team (PACT) as part of a collaborative 
process with project stakeholders to recommend a preferred alternative. Through this collaborative process, 
additional analysis was performed, which resulted in the elimination of two previous alternatives and the 
addition of a new alternative. 

Because more than four years had passed since the 2008 Draft EIS was first published, many federal and 
state regulations and requirements had changed. Additional analysis and public involvement efforts were 
performed to determine the validity of the alternatives that were considered reasonable alternatives in the 
2008 Draft EIS. Based on the public comments, the additional analysis, and the PACT collaborative process, 
the project team determined that the Realignment Alternatives using I-270 were no longer reasonable. 
Consequently, a new alternative option was designed to address the public concerns and incorporate their 
comments. Due to the changes in the alternatives, outdated census data, and new federal and state laws 
and regulations, the analysis in the 2008 Draft EIS was revisited and the Supplemental Draft EIS was 
written. 

1.3. Update to the air quality analysis 
The air quality analysis for the Supplemental Draft EIS differs from the 2008 Draft EIS because of the new 
alternatives, new regulations and guidance, and other changes, as follows: 

 The Environmental Protection Agency (EPA) mobile emissions model has been updated from Mobile 
Source Emission Model (MOBILE) to the Motor Vehicle Emissions Simulator (MOVES). 

 For the carbon monoxide (CO) analysis, a worst-case scenario has been modeled for the Supplemental 
Draft EIS rather than all of the locations modeled in the 2008 Draft EIS. If modeling the worst-case 
location produces emissions results that do not exceed the CO standard, it can be assumed that the 
other locations would meet the standard as well. 

 For the analysis of particulate matter (PM) of 10 microns or less (PM10), a quantitative analysis is added 
where a qualitative analysis was used in the 2008 Draft EIS. The quantitative analysis is being 
conducted to address concerns about exposure to PM concentrations from residents in the corridor. 

 A year of peak emissions sensitivity analysis was conducted for PM10 to verify (or determine otherwise) 
that the design year of 2035 is when emissions peak. 

 The number of mobile source air toxics (MSATs) to be analyzed rose from six to seven. The MSAT 
analysis includes emission inventories for the following pollutants: acrolein, benzene, 1,3 butadiene, 
diesel particulate matter plus diesel exhaust organic gases (diesel PM), formaldehyde, naphthalene, and 
polycyclic organic matter (POM). 

 New study areas were defined for the regional and hotspot analyses. 

 The design year has changed from 2030 to 2035. Where the 2008 Draft EIS included emissions 
estimates for 1990 and 2001, they have been eliminated because they were based on data from 
different sources which did not result in meaningful trends.  
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 An analysis of greenhouse gas (GHG) emissions has been added to the air quality analysis for the 
Supplemental Draft EIS. 

 Traffic data from the Denver Regional Council of Governments (DRCOG) Compass model is being used 
for the Supplemental Draft EIS. 

In addition to the changes listed, the approach for the Supplemental Draft EIS goes beyond federal 
requirements in several areas because of air quality concerns expressed during the public involvement 
process for the 2008 Draft EIS. 

1.4. Report overview 
This report describes the air pollutants of interest that were analyzed and identifies the regulations and 
guidance used to establish the methodology and assumptions for the analyses. This report also documents 
existing air quality conditions in the project area, describes the methodology used in the air quality analysis, 
discusses results of the analysis and effects of the alternatives and options on air quality, and presents 
potential mitigation measures to reduce air emissions during construction and operation of the highway. 

2. Resource Definition 
The primary air quality concerns for potential I-70 East highway improvements focus on the exposure of local 
populations to criteria pollutants, MSATs, GHGs, and fugitive dust from construction activities. 

2.1. Criteria pollutants 
The Clean Air Act of 1970 (CAA), as amended, identifies six commonly found air pollutants, also known as 
criteria pollutants, as harmful to human health and the environment. 

Ground-level ozone (O3). Ozone is a pollutant created by the chemical reaction of volatile organic 
compounds (VOC) and nitrogen oxides (NOX) in the presence of sunlight. The O3 molecule is formed through 
this chemical transformation, which typically occurs downwind from the VOC and NOx emission sources. As 
a result, ozone is considered a regional rather than localized street or intersection issue, and an individual 
highway project will typically have little or no effect on regional ozone concentrations.Ozone is evaluated 
using the VOC and NOX emission precursors in an emission inventory burden analysis instead of a localized, 
or hotspot, analysis. 

Health effects include breathing problems, reduced lung function, asthma, irritated eyes, stuffy nose, 
reduced resistance to colds and other infections, and acceleration of the aging of lung tissue. Ozone also 
damages plants, trees, rubber products, fabrics, and other materials. As of 2012, the Denver region is 
classified as nonattainment for the 8-hour 1997 and 2008 ozone standards. The region was originally 
designated under the 1-hour standard, which has since been replaced with an 8-hour standard in 1997 and 
updated in 2008. 

Particulate matter. PM is a complex mixture of very small particles and liquid droplets classified as either 
inhalable coarse-sized particles (PM10 refers to particles 10 microns or less) or fine particles (PM2.5 refers to 
particles 2.5 microns or less). PM includes diesel tailpipe emissions; road, brake, and tire dust; and dust due 
to construction activities (particulate matter is not a major component of emissions from gasoline-powered 
vehicles, which are the predominant source of traffic in this corridor). 

Health effects include nose and throat irritation, lung damage, and bronchitis. PM10 has been a concern in 
the Denver region in the past, but the region is currently in attainment/maintenance for this pollutant. The 
Denver nonattainment area was redesignated to attainment/maintenance status by the Environmental 
Protection Agency (EPA) on September 16, 2002 (EPA, 2002) and has maintained the NAAQS since that 
time. 
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There has been one exceedance of the 24-hour PM2.5 standard since 1999 at one monitoring station in 2001.  

Carbon monoxide. CO is a colorless, odorless gas emitted directly from vehicle tailpipes as a product of 
combustion. Because of this, CO tends to concentrate at intersections with high vehicle delays and poor 
level of service. CO reduces the ability of blood to bring oxygen to body cells and tissues. High 
concentrations of CO may be particularly hazardous to people who have heart or circulatory problems and 
people who have damaged lungs or breathing passages. In severe cases, CO poisoning can cause death. 

CO has been a concern in the Denver region in the past, but the region was redesignated to an 
attainment/maintenance area for this pollutant in December 2001 (EPA, 2001). Nitrogen dioxide. Nitrogen 
dioxide (NO2) is a highly reactive gas that is emitted during the combustion process. Health effects include 
lung damage and illnesses of the respiratory system. NO2 has not been and is not currently an issue in the 
Denver region or the state of Colorado. According to EPA’s Green Book Website, the only area in the 
country that has NO2 concerns is the Los Angeles basin (EPA, 2012). 

Sulfur dioxide. Sulfur dioxide (SO2) is one of a group of highly reactive gases emitted during the 
combustion process. SO2 causes breathing problems and lung damage. The Denver region has not had 
exceedances of the SO2 standard, nor has any location within Colorado. Sulfur dioxide is a pollutant of 
general air quality concern and contributes to the overall air shed of the project study area. Sulfur dioxide is 
not considered a transportation-related criteria pollutant. 

Lead. Lead is a metal found naturally in the environment. It is used in manufacturing and historically was 
added to gasoline to reduce engine knocking, boost octane ratings, and decrease wear and tear on engine 
components. Lead poisoning causes serious health effects, including seizures, high blood pressure, learning 
disabilities, behavioral disorders, and central nervous system problems. Lead has been phased out of paint 
and automotive fuels. Monitoring data show that lead is not a pollutant of concern in the Denver region. 

The six criteria pollutants are regulated by EPA through the NAAQS, which defines primary and secondary 
limits for these air pollutants based on human health and environment/property damage, respectively. Table 
1 summarizes the concentration standards for the NAAQS criteria pollutants. Each of the criteria pollutants 
has been proven through scientific study to have adverse effects on human health and the environment 
and/or property. 

EPA tracks these criteria pollutants in two ways: through actual measurements of pollutant concentrations in 
the air at monitoring sites across the nation, including the Denver region, and through analytical estimates of 
emissions based on implementation of transportation plans, improvement programs, and individual projects. 

To summarize, of the NAAQS criteria pollutants, only CO, PM10, and ozone have been of concern in the 
Denver region, and ozone is the only pollutant of which the region is currently in nonattainment. The region 
was originally designated under the 1-hour standard, which has since been replaced with an 8-hour standard 
in 1997 and updated in 2008. The Denver region was redesignated to attainment/maintenance status for 
PM10 by the EPA on September 16, 2002 (EPA, 2002a), and for CO on December 14, 2001 (EPA, 2001).
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Table 1.  National Ambient Air Quality Standards

Pollutant 
Primary 

Standards 
Averaging 

Time 
Secondary 
Standards

Form Final Rule Citation 

CO 

9 parts per 
million (ppm) 

8-hour None 
Not to be exceeded more 
than once per year 76 Federal Register 

(FR) 54294  
August 31, 2011 35 ppm 1-hour None 

Not to be exceeded more 
than once per year 

Lead 

0.15 
micrograms 
per cubic 
meter 
(µg/m3) 

Rolling three-
month 
average 

Same as 
Primary 

Not to be exceeded 
73 FR 66964 
November 12, 2008 

NO2 

53 parts 
per billion 
(ppb) 

Annual 
Same as 
Primary 

Annual mean must not 
exceed standard 75 FR 6474 

February 9, 2010; 
61 FR 52852 
October 8, 1996 100 ppb 1-hour None 

98th percentile averaged 
over three years must not 
exceed standard 

PM10 150 µg/m3 24-hour3a 
Same as 
Primary 

Not to be exceeded more 
than once per year on 
average over three years 

78 FR 3086 
January 15, 2013 

PM2.5 

12 µg/m3 Annual 15 µg/m3 
Annual mean averaged 
over three years must not 
exceed standard 

35 µg/m3 24-hour5 
Same as 
Primary 

98th percentile averaged 
over three years must not 
exceed standard 

Ozone 0.075 ppm 8-hour 
Same as 
Primary 

Annual fourth- daily 
maximum 8-hour 
concentration, averaged 
over three years must not 
exceed standard 

73 FR 16436 
March 27, 2008 

SO2 
75 ppb7 
 

1-hour 
 

none 
 

99th percentile of 1-hour 
maximum concentrations 
averaged over three 
years must not exceed 
standard 

75 FR 35520 
June 22, 2010 

38 FR 25678 
September 14, 1973 

Source: EPA, 2014 (http://www.epa.gov/air/criteria.html) 
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 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. 
4 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. This standard becomes effective December 
18, 2006. 



I-70 East Environmental Impact Statement 
Air Quality Technical Report 

 

 
6 

 
August 2014

 

5 To attain this standard, the three-year average of the fourth highest daily maximum 8-hour average ozone 

concentrations measured at each monitor within an area over each year must not exceed 0.08 ppm. 
6 (a) The standard is attained when the expected number of days per calendar year with maximum hourly average 
concentrations above 0.12 ppm is < 1. (b) The 1-hour standard is applicable to all areas notwithstanding the 
promulgation of 8-hour ozone standards under Sec. 50.10. On June 2, 2003, (68 FR 32802) EPA proposed several 
options for when the 1-hour standard would no longer apply to an area. 

2.2. Mobile source air toxics 
As part of the Hazardous Air Pollutants (HAP) Program of the CAA Amendments of 1990, EPA has identified 
approximately 188 pollutants that are known to cause health problems. Generally, the HAP pollutants are not 
monitored, and EPA has not established exposure thresholds and concentration standards for them. This is 
an ongoing area of study, but to date no limits have been set. 

Of the 188 HAP toxic air pollutants, 21 have been identified by EPA as Mobile Source Air Toxics (MSATs). 
MSATs are compounds emitted from motor vehicles and equipment that are known or suspected to cause 
cancer or other serious health and environmental effects. 

Of the 21 MSATs, EPA has indicated that the majority of adverse health effects are from seven pollutants, 
which FHWA has labeled as priority MSATs for National Environmental Policy Act (NEPA) studies.  

Benzene. Benzene is a component of gasoline vapors and motor vehicle exhaust. Acute (short-term) 
exposure can cause eye, skin, and respiratory tract irritation, while chronic (long-term) exposure can cause 
blood disorders, reproductive effects, and cancer. 

Formaldehyde. Formaldehyde is a component of motor vehicle exhaust. Both acute and chronic exposure 
can result in respiratory symptoms, as well as eye, nose, and throat irritation. The EPA also considers 
formaldehyde a probable human carcinogen. 

Naphthalene. Naphthalene is a component of motor vehicle exhaust. Acute and chronic exposure can lead 
to anemia and cataracts, as well as liver and neurological damage. The EPA considers naphthalene a 
possible human carcinogen. 

Diesel Particulate Matter (DPM)/Diesel Exhaust Organic Gases. DPM and organic gases constitute a 
mixture of numerous pollutants released during the combustion of diesel fuel. Acute exposures can cause 
irritation and inflammation, and may exacerbate allergies and asthma symptoms. Chronic exposure may 
damage the lungs in various ways, and likely poses a lung cancer hazard. 

Acrolein. Acrolein is a component of motor vehicle exhaust. Acute and chronic exposure may result in upper 
respiratory tract irritation and congestion, as well as irritation to the eyes. It is unclear from the scientific 
evidence if acrolein poses a reproductive or cancer risk to humans. 

1, 3 Butadiene. 1, 3 butadiene is a component of motor vehicle exhaust that breaks down quickly in the 
atmosphere, but nonetheless is found in the ambient air at low levels in urban and suburban areas. Acute 
exposure causes irritation of the eyes, nasal passages, throat, and lungs. Chronic exposure may result in 
cardiovascular diseases, leukemia, and other cancers. 

Polycyclic Organic Matter (POM). POM defines a broad class of compounds, including polycyclic aromatic 
hydrocarbons (PAHs), which are formed by combustion and are present in the atmostphere in particulate 
form. Compounds in this class may have various acute effects, but the principal concern is that chronic 
exposure can increase the risk of cancer in humans. 

Based on FHWA’s analysis using EPA’s air quality models, DPM is the dominant MSAT of concern. 

EPA has programs to reduce emissions of many MSATs through control technologies and other methods. 
Primary among these is EPA’s Control of Hazardous Air Pollutants from Mobile Sources: Final Rule to 
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Reduce Mobile Source Air Toxics, issued February 26, 2007, to significantly lower emissions of benzene and 
other air toxics. Tools and techniques for assessing MSATs are limited, however, and there are no approved 
exposure-concentration limits. 

2.3. Greenhouse gases 
GHGs trap heat and make the planet warmer. The primary sources of GHG emissions in the United States 
are from electricity production, transportation, industry, commercial and residential activities, and agriculture. 
Most of the emissions are due to the burning of fossil fuels, such as petroleum, coal, and natural gas. Others 
are due to the handling and waste management of certain chemicals. Recent concerns with climate change 
(global warming) have prompted calls to reduce GHGs, of which carbon dioxide (CO2) is the primary 
component. 

The full effects of global warming caused by GHGs are largely unknown but potentially very serious, 
including changes in precipitation causing flooding and drought; heat waves; warming of the oceans with the 
associated melting of the ice caps and rising sea levels; and higher acidity in the oceans. 

2.4. Construction fugitive dust 
Fugitive dust in the lower atmosphere is a type of particulate matter and is harmful to humans and the 
environment. Fugitive dust has been linked to asthma, emphysema, chronic obstructive pulmonary disease, 
bronchitis, and heart disease. It is also a component of haze, which causes visibility problems. It has both 
natural and man-made causes. Natural examples of fugitive dust include wind erosion and wildfires. Human 
activies that cause fugitive dust include agriculture, construction, commercial and industrial operations, 
burning materials, vehicle exhaust, and travel (for example, unpaved roads, tire wear, and brake dust). The 
term “fugitive” refers to the widespread or open area sources of the dust as compared to a single point 
source such as a smokestack. 

Fugitive construction dust is only one component of lower atmospheric dust and PM, but it is singled out for 
special consideration due to the potential effects on people within or near a major construction project such 
as I-70 East. Dust particles can be so small that they pass through the nasal cavity and into the lungs to 
cause damage. Also, toxic and cancer-causing chemicals can attach to dust and produce much more 
profound effects when inhaled. These situations may be worsened during construction projects requiring 
longer durations to complete. 

3. Applicable Laws, Regulations, and 
Guidance 

Several applicable laws, regulations, and guidance were used for the analysis of air quality in this report. 

3.1. National Environmental Policy Act 
NEPA was passed by Congress in 1969 and signed into law by President Nixon on January 1, 1970. NEPA 
came into existence following a period of increased concern for human impacts on the natural and human 
environments. It mandates that transportation decisions involving federal funds and approvals consider 
social, economic, and environmental factors in the decision-making process. NEPA also requires that 
agencies making such decisions consult with other agencies, involve the public, disclose information, 
investigate the environmental effects of a reasonable range of alternatives, and prepare a detailed statement 
of the environmental effects of the alternatives. NEPA set up procedural requirements for all federal 
government agencies to prepare environmental assessments and EISs for projects that will use federal 
funding or require a federal permit such as a major highway project like I-70 East. 
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3.2. Council on Environmental Quality Regulations 
NEPA also established the President’s Council on Environmental Quality (CEQ) to oversee NEPA 
implementation and maintain compliance. CEQ regulations provide specific guidance to federal agencies in 
developing environmental impact statements while allowing agencies to set their own implementing 
procedures. The regulations require that an EIS be prepared when a proposed action is projected to have a 
significant impact on the quality of the human environment. Under the CEQ regulations, EIS documents must 
provide full and fair discussion of significant environmental impacts and inform decision makers and the 
public about project alternatives. 

3.3. Clean Air Act 
Air quality is regulated at the national level by the Clean Air Act of 1970, as amended in 1977 and 1990. The 
Act regulates emissions through the NAAQS and HAP programs, which includes MSATs. EPA has set 
primary (health) and secondary (environment and property) limits for the NAAQS criteria pollutants 
previously described. Specific requirements are placed on the transportation planning process in air quality 
nonattainment areas that do not meet the NAAQS emissions limits and in areas that have been reclassified 
from nonattainment to attainment/maintenance areas. 

3.4. Transportation Conformity Rule 
Transportation conformity is the link between air quality planning and transportation planning. It is required 
under CAA section 176(c) to ensure that federally supported highway and transit projects are consistent with 
air quality goals in the state implementation plan (SIP). The Transportation Conformity Rule 40 CFR 93 
promulgated through CAA legislation is the mechanism through which transportation plans, programs, and 
projects are evaluated for air quality impacts in nonattainment and attainment/maintenance areas. The goal 
of transportation conformity is to ensure that FHWA and FTA funding and approvals are made for highway 
and transit actions that are consistent with air quality goals.  

The air quality conformity process has two levels: regional air quality conformity and project-level conformity. 
The regional conformity analysis is conducted for the regional transportation program (RTP) and the 
transportation improvement program (TIP). Regional conformity ensures that the RTP and TIP and the 
financially-constrained projects therein are consistent with the SIP emissions budgets (i.e., limits) in the air 
quality SIP. In nonattainment areas, regional conformity analyses are conducted at least every 4 years as 
well as on an as-needed basis. 

Regional and project-level conformity applies to transportation projects in air quality nonattainment and 
attainment/maintenance areas. Project-level conformity is conducted for projects that are funded and/or 
approved by FHWA or FTA and/or considered regionally significant. To pass regional conformity, the project 
must be included in a conforming RTP and TIP. Project level conformity also includes a hotspot analysis in 
carbon monoxide areas and for projects of air quality concern in PM areas. The term hotspot analysis is 
used for convenience for the following analysis. It is not used for air quality conformity purposes. A project 
cannot create new, increase the frequency of, or exacerbate the severity of air quality. Furthermore, the 
design and concept for the proposed project must be adequately defined and must remain consistent with 
the project’s definition in the conforming RTP and TIP. If the project changes in concept or design during the 
planning process, or if it was not originally included in the RTP and TIP, the regional conformity analysis 
would need to be revisited before the project can proceed (40 CFR 93.107). Because this is the 
Supplemental Draft EIS, the purpose of this EIS is not to determine regional or project-level conformity. As a 
proactive measure, a project-level analysis was performed to evaluate whether alternatives of the project 
would meet the relevant NAAQS and conformity, if implemented. The actual regional and project-level 
conformity determination will be made during the Final EIS. 

3.5. Colorado Air Pollution Prevention and Control Act 
At the state level, there are the Colorado Air Pollution Prevention and Control Act of 1992 and the Colorado 
Air Quality Control Commission (AQCC) Regulations. The Act was passed to foster the health, welfare, 
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convenience, and comfort of the inhabitants of the state of Colorado and to facilitate the enjoyment and use 
of the scenic and natural resources of the state. Policy direction under this act is intended to achieve the 
maximum practical degree of air purity in every portion of the state, to attain and maintain NAAQS, and to 
prevent the significant deterioration of air quality in those portions of the state where the air quality is better 
than the NAAQS. AQCC’s Regulation No. 10, Transportation Conformity defines the criteria used to evaluate 
consistency between state air quality standards/objectives and transportation planning and major 
construction activities across the state as defined in SIPs. The state law and regulations are focused on the 
implementation and monitoring of control measures for reducing air pollution. 

4. Methodology 
The air quality analysis for the Supplemental Draft EIS differs from the 2008 Draft EIS due to the new 
alternative options, new regulations and guidance, and other changes, as stated in Section 1.3, Update to 
the air quality analysis. In addition to the changes listed in Section 1.3, the approach for the Supplemental 
Draft EIS goes beyond federal requirements in several areas because of air quality concerns expressed 
during the public involvement process for the 2008 Draft EIS. 

Traffic data from the DRCOG model are being used to conduct the air quality analysis for the Supplemental 
Draft EIS. The DRCOG model data comes from Compass and not the newer Focus regional travel demand 
model. The Compass model is the official model for use on project-level studies in the region. Forthcoming 
traffic data from the FHWA approved DynusT model will be compared to the DRCOG model traffic data 
through a series of sensitivity tests. If data from the two sources are reasonably close, the Final EIS will 
continue to use the DRCOG model data. Where they differ, adjustments will be made as necessary up to 
and including revising portions of the analysis using the DynusT data. The DRCOG model results being used 
for the Supplemental Draft EIS use the revised socio-economic forecasts and roadway networks produced 
by DRCOG in fall of 2012. 

The following sections identify the air quality study area and the methodologies used for the CO and PM10 
hotspot analyses and the emissions inventory burden analysis for NAAQS criteria pollutants, MSATs, and 
GHGs. 

4.1. Study area 
The air quality analysis for I-70 East is based on both a large geographic study area that encompasses the 
corridor and surrounding neighborhoods and localized hotspot areas that are focused on an intersection or 
interchange. These study areas are shown in Figure 2. The green shading on the graphic represents PM 
hotspot analysis areas and the orange shading is for the CO hotspot analysis.   
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Figure 2. Air quality study areas 

 

4.2. Interagency consultation 
An Interagency Consultation process was established to support the air quality analysis of CO, PM10, and 
other pollutants. Although section 93.105 of the Transportation Conformity Rule requires an Interagency 
Consultation process, it was used to establish the methodology and requirements for both conformity and 
NEPA. Because this is the Supplemental Draft EIS, the purpose of this EIS is not to determine regional or 
project-level conformity. The Supplemental Draft EIS air quality analysis followed conformity requirements to 
ensure air quality conformity methods were met. As the project sponsor, CDOT initiated consultation with 
staff from the Air Pollution Control Division (APCD) of the Colorado Department of Public Health and 
Environment (CDPHE), the EPA, and the FHWA through working group meetings, informal correspondence 
(e.g., e-mail), and a formal Interagency Consultation meeting. This group effort resulted in a common 
understanding of the assumptions and methodology to be used for conducting the air quality analyses. 
Specific items established through the Interagency Consultation process include: 

 Geographic area covered by the analysis 

 Emissions model, air dispersion models, and input parameters used in the analysis 

 Years of analysis 

 Specific pollutants to analyze 

 Whether and how to estimate road and construction dust emissions 

 Nearby emissions sources to be considered 
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 Background monitors and concentrations for the hotspot analyses 

 Intersections and/or interchange areas for the hotspot analyses 

 Project-specific data assumptions 

 Appropriate placement of receptors for the hotspot analyses 

These assumptions were documented in an Air Quality Protocol that was reviewed by the consulting 
agencies and updated through the Interagency Consultation process. The Protocol is included as Appendix 
A. 

4.3. Carbon monoxide hotspot methodology 
The Denver region is an attainment/maintenance area for the pollutant CO. Because of this, a quantitative 
project-level hotspot analysis was conducted for the I-70 Supplemental Draft EIS. Section 93.116(a) of the 
Transportation Conformity Rule requires that emissions from a proposed FHWA or FTA project—when 
considered with existing background concentrations—will not cause or contribute to any new violations, 
worsen existing violations, or delay timely attainment of the NAAQS or any required interim emissions 
reductions or other milestones. These criteria are satisfied for projects in CO attainment/maintenance areas 
using a hotspot analysis. 

As defined in Section 93.101 of the Transportation Conformity Rule, a quantitative “… hotspot analysis is an 
estimation of likely future localized … pollutant concentrations and a comparison of those concentrations to 
the national ambient air quality standards.” A hotspot analysis is conducted at specific locations, such as 
congested roadway intersections. It uses an on-road mobile emissions model combined with an air quality 
dispersion model to determine design values that represent local pollutant concentrations. As long as the 
estimated concentrations for the relevant pollutants in these areas of interest are equal to or lower than the 
NAAQS, the project would demonstrate that Clean Air Act conformity requirements for the hotspot analysis 
are met. 

The CO hotspot analysis for conformity purposes will also serve as the analysis for NEPA. While the 
conformity regulations only require the analysis of a preferred alternative (and the No-Action Alternative if the 
preferred alternative violates the NAAQS), the CO hotspot analysis includes all of the alternatives for NEPA 
purposes. 

4.3.1. Approach, models, and data 
EPA’s guidance and reference documents cited previously were used to establish the overall approach, 
modeling input data, and other assumptions for the CO hotspot analysis. 

Overview of the modeling process 
Figure 3 shows the modeling process used for this quantitative CO hotspot analysis.  
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Figure 3. Modeling process for the CO hotspot analysis 

 

Traffic data in the form of future traffic volumes, vehicle miles of travel (VMT), and travel speeds from the 
DRCOG Compass regional travel demand model simulates the activities that generate emissions from on-
road motor vehicles. For this Supplemental Draft EIS, the following project alternatives were modeled with 
Compass: 

 2035 No-Action Alternative 

 2035 Revised Viaduct Alternative, General-Purpose (GP) Lanes Option 

 2035 Revised Viaduct Alternative, Managed Lanes (ML) Option 

 2035 Partial Cover Lowered (PCL) Alternative, Basic Option with GP Lanes 

 2035 PCL Alternative, Basic Option with Managed Lanes (ML) 

 2035 PCL Alternative, Modified Option with ML 

The No-Action Alternative and Revised Viaduct Alternative both have options that shift I-70 south or north. 
These shifts have no impact on traffic circulation and are each considered a single alternative for the 
purpose of projecting traffic, congested speeds, and emissions for all of the alternatives.  

Local meteorological conditions, fuel specifications, and emissions control programs are input into the 
MOVES2010b Motor Vehicle Emissions Simulator model, in addition to the travel model results. The MOVES 
model uses this information to estimate on-road mobile-source (i.e., vehicle) emissions. 

Emissions rates produced by MOVES are then fed into the CAL3QHC air quality dispersion model. 
CAL3QHC estimates localized ambient CO concentrations at receptors in and near the hotspot intersection 
study area. In addition to MOVES emissions rates, CAL3QHC also uses local meteorological data and 
terrain features in its calculations. In short, CAL3QHC takes the CO emissions rates and travel information 
from vehicles operating on the local roads and highways, tracks the emissions as they flow through the air, 
and estimates maximum daily concentrations at near-road receptors in the project area. A persistence factor 
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is used by the CAL3QHC model to convert peak-hour emissions to peak periods so the results are 
comparable to the 8-hour CO standard. 

CO emissions for the hotspot analysis 
This hotspot analysis is based on carbon monoxide exhaust emissions from on-road motor vehicles. CO 
emissions from other sources are included in the analysis through the use of background emissions, as 
discussed below. 

Locations to model 
The intersection location(s) for the CO hotspot analysis were determined through the Interagency 
Consultation process. The Conformity Rule requires modeling of intersection locations that are or will be at 
level of service (LOS) D or worse. In the case of the I-70 project, this would be dozens of intersections. The 
2008 Draft EIS included CO hotspot modeling for four worst-case intersections. For this Supplemental Draft 
EIS, the modeling effort was scaled back to one intersection. As stated in FHWA’s online Transportation 
Conformity Reference Guide, “... screen tools can show that if a project passes using a conservative set of 
assumptions, then it would definitely pass a more rigorous test.” In this case, the conservative set of 
assumptions includes modeling the worst case intersection location, emissions factor dataset, and travel 
assumptions. 

The 2008 Draft EIS analysis yielded low CO design value concentrations of approximately 5 to 6 parts per 
million (ppm), as compared to the applicable 8-hour NAAQS standard of 9 ppm. Furthermore, CO emissions 
factors from the MOVES model are relatively lower than those from the MOBILE 6.2 model used in the 2008 
Draft EIS; and CO emissions factors decrease over time due to fuel economy and technology improvements. 
Therefore, it is unlikely that a notable increase in intersection CO emission concentrations would occur in 
2035 even with increasing vehicle miles of travel (VMT). 

The 2008 Draft EIS found that the interchange at I-70 and Colorado Boulevard would have the highest CO 
concentrations in the project area for the build scenarios considered then. The alternatives evaluated in the 
Supplemental Draft EIS are expected to have similar impacts on speeds and traffic volumes to those in the 
2008 Draft EIS. Thus, this location still is considered to represent the worst case within the project area and 
is the only location modeled as part of the CO hotspot analysis. With the forthcoming DynusT mesoscopic 
simulation model results, there is a possibility that the worst-case location could change. This will be 
monitored and a different location may be modeled as part of the Final EIS if warranted. 

The modeling of only one location is an alternative methodology allowed under Section 93.123(a)(1) of the 
Conformity Rule with EPA Regional Administrator approval. The alternative approach was proposed through 
the Interagency Consultation process and approved by the EPA Regional Administrator in a letter to CDOT 
dated June 12, 2013, as required by the rule. The letter is contained in Appendix B. 

Analysis years/year of peak emissions 
Section 93.116(a) of the Conformity Rule requires that CO hotspot analyses consider the full time frame of 
an area’s transportation plan. According to FHWA’s online Transportation Conformity Reference Guide, this 
is accomplished by analyzing the year(s) of peak emissions over the plan’s horizon through 2035. If the CO 
concentrations in the year of peak emissions are lower than the NAAQS limits, then it can be assumed that 
no adverse impacts will occur in any years within the time frame of the plan. 

Rather than perform traffic modeling and hotspot analyses for numerous years to determine the year of peak 
emissions, the effort was streamlined through the Interagency Consultation process and approved by the 
EPA Regional Administrator. In the streamlined approach, CDOT used the highest CO emissions factors—in 
this case, for the year 2010—and the 2035 VMT to represent a worst-case condition. With this approach, it is 
not necessary to analyze several years to determine the year of peak emissions. If the worst traffic 
conditions (e.g., highest traffic volumes, most congestion delay, highest travel times, etc.) and highest 
emission rates are modelled, then the resulting CO concentration is the highest that potentially could be 
experienced between 2010 and 2035. If the worst resulting concentration is less than the NAAQS, then all 
other less congested locations in the corridor could be expected to be lower than the NAAQS as well. 
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Season(s) to model 
Because CO violations have typically occurred in the winter in the Denver region and the maintenance plan 
for this pollutant addresses wintertime conditions, the winter season was modeled for the CO hotspot 
analysis. 

Model selection 
As required by the Transportation Conformity Rule in Section 93.105(c)(1)(i), an emissions model and an air 
quality dispersion model were selected through the Interagency Consultation process. EPA’s MOVES2010b 
Motor Vehicle Emissions Simulator model was selected for use at the project scale to estimate emissions for 
each roadway link in the CO hotspot study area. MOVES is the approved and recommended emissions 
model for CO hotspot analyses for conformity determinations (EPA-420-B-12-010). 

EPA’s CAL3QHC model was selected for the air dispersion analysis and estimation of pollutant 
concentrations at receptors in and around the CO hotspot study area. It is the recommended model for use 
in CO hotspot screening analyses. CAL3QHC combines a steady-state dispersion model with a traffic model 
to calculate delays and queues at signalized intersections. CAL3QHC is one of the approved and 
recommended air dispersion model for analyzing CO impacts at intersections (Appendix W to 40 CFR Part 
51, §5.2.3). 

Traffic data 
The DRCOG regional travel demand model used for this CO hotspot analysis is the most recent version of 
Compass. The roadway networks in Compass include arterials, expressways, frontage roads, ramps, and 
freeways. Much of the collector street network in the region is also included. High-occupancy vehicle and 
high-occupancy tolled lanes are likewise included. Essentially, the only roads not included are local and 
residential streets and some collectors. Traffic volumes and speeds from the centroid connectors in the 
Compass model are used to represent travel on these local roads. 

All alternatives have been modeled with sufficient information for projecting traffic, congested speeds, and 
emissions for all of the alternatives, as discussed in Chapter 3, Summary of Project Alternatives. Each link in 
the model’s roadway network includes basic roadway information consisting of distance, number of lanes, 
roadway type (e.g., collector street, freeway), area type (e.g., central business district, urban, suburban, 
rural), tolls, and so forth. For the 2035 alternative model runs, the model provides forecasts of traffic 
volumes, congested speeds, and other information useful for long-range transportation planning and NEPA 
studies. Congested speeds are average speeds estimated by the model based on the amount of traffic and 
congestion on the link. All of these data are available for each link in the network. 

Project-specific data 
In Section 93.123(c), the Transportation Conformity Rule requires that the CO hotspot analysis assumptions 
be consistent with the regional emissions analysis for conformity of the transportation plan and improvement 
program; and it suggests that project-specific data be used that are consistent with the major design features 
of the project. The data applied in this CO hotspot analysis are consistent with the assumptions used in the 
conformity determination for the regional transportation plan and improvement program. In addition, project-
specific data—such as traffic volumes and site geometry—are consistent with the major design features of 
the project. Data sources and assumptions used in the CO hotspot analysis are included in the following 
sections for the MOVES and CAL3QHC models, respectively. 

4.3.2. Estimating on-road mobile vehicle CO emissions using MOVES 
EPA’s MOVES2010b Motor Vehicle Emissions Simulator model was applied at the project scale to estimate 
emissions for each roadway link in the CO hotspot study area. MOVES is the approved and recommended 
model for CO hotspot analyses for conformity determinations (EPA-420-B-12-010). 

Overview of the MOVES modeling process 
The MOVES model uses several types of input data to generate either emissions factors or total emissions. 
Input data include vehicle types, fuel specifications, time periods, geographical information, vehicle operating 
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characteristics, meteorological data, fuel specifications, and inspection/maintenance program parameters, 
among others. MOVES includes default data for most of these items, but in most cases local data are used. 

Section 2 of EPA’s guidance (EPA-420-B-10-041) describes the following steps for estimating on-road motor 
vehicle emissions for this analysis using the MOVES model: 

 Characterizing a project in terms of links 

 Determining the number of MOVES runs 

 Developing basic run specification inputs 

 Entering project details using the Project Data Manager 

 Generating emissions factors for use in air quality modeling 

The following sections present the input data and assumptions used in the MOVES model for the CO hotspot 
analysis and the process for generating CO emissions and emissions factors. Specific input assumptions 
and sources are cited for the respective data items. 

MOVES input data and assumptions 
This section identifies relevant data, sources, and assumptions used in the MOVES modeling for the CO 
hotspot analysis. The intent of this discussion is not to explain how the MOVES model works or how to run it 
but, rather, to document the assumptions used in running the MOVES model. Table 2 summarizes the option 
selections for the MOVES model. Table 3 summarizes the input data sources for the MOVES model used in 
the CO hotspot analysis. Subsequent sections describe the input data in more detail.  
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Table 2. Summary of MOVES assumptions for the CO hotspot analysis 

No. Item/Option Assumption 

1 Season to model Winter quarter 

2 Scale Inventory 

3 Time spans 
8:00 a.m. to 9:00 a.m. for morning peak period 
5:00 p.m. to 6:00 p.m. for evening peak period 

4 Geographic bounds Denver County 

5 Vehicles, equipment, and fuel type 

Fuel types: 
gasoline 
diesel 
Vehicle types: 
Motorcycle 
Passenger car 
Passenger truck 
Light commercial truck 
Refuse vehicle 
Motor home 
School bus 
Transit bus 
Intercity bus 
Single-unit long-haul truck 
Single-unit short-haul truck 
Combination long-haul truck 
Combination short-haul truck 

6 Road type 
Urban restricted access (i.e., freeway) 
Urban Unrestricted Access (i.e., non-freeway) 
 

7 Pollutants and processes 

Pollutant: 
Carbon monoxide 
Processes: 
Running exhaust 
Crankcase running exhaust 

8 Output 

General output: 
Mass units: grams 
Distance units: miles 
Activity: Distance traveled, Population 
Output emission detail: 
For all vehicle/equipment categories: Emission process 
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Table 3. Summary of MOVES input data sources for the CO hotspot analysis 

No. Data Source 

1 
Meteorological data (temperature and 
humidity) 

Denver International Airport weather station 

2 Vehicle type and age distributions 
Age distributions provided by APCD based on Colorado 
Department of Revenue data; consistent with CO State 
Implementation Plan 

3 Fuel supply and formulation Default MOVES data 

4 Inspection and maintenance program Local parameters supplied by APCD 

5 Link source type 
Calculated by CDOT from the traffic data used in the 
intersection analysis 

6 Links DRCOG Compass model 

Characterizing a project in terms of links 
As described previously, the link traffic data were obtained from the DRCOG Compass models for the No-
Action and Build Alternatives. The guidance (EPA-420-B-10-041) states that the goal of defining a project’s 
links is “to accurately capture emissions where they occur.” The Compass model does this by accurately 
simulating the geospatial features of the roadway system in a common coordinate system. 

Each link represents a segment of road where a certain type of vehicle activity occurs. There are two types 
of links for this project: (1) free-flow links, and (2) queue links. Free-flow links represent vehicle activity on 
intersection approach and departure links. Each free-flow link in this project was defined using length, 
average speed, and traffic volume. Queue links represent vehicles idling at an intersection. Queue links were 
defined using traffic volume; link length is not relevant. 

Determining the number of MOVES runs 
The number of MOVES model runs was established through the Interagency Consultation process. Traffic 
and meteorological conditions change by time of day, day of week, and month. The number of unique 
MOVES runs necessary to conduct the CO hotspot analysis is: 

Number of MOVES runs = (2 peak time of day periods) x (2 link types) x (1 quarter) x (4 alternatives) = 16 runs 

Historical CO monitoring data indicate that CO violations are only expected to occur in the winter months in 
the project area; therefore, only the winter quarter was modeled. As previously described, the MOVES runs 
should reflect worst-case conditions. For this project, peak emissions were captured using 2010 emissions 
factors with 2035 traffic data. Traffic data were defined for the morning and evening peak traffic periods in 
the Compass model for four of the alternatives being considered. For this Supplemental Draft EIS, the 
following project alternatives were modeled with Compass: 

 2035 No-Action Alternative 

 2035 Revised Viaduct Alternative, General-Purpose (GP) Lanes Option 

 2035 Revised Viaduct Alternative, Managed Lanes (ML) Option 

 2035 Partial Cover Lowered (PCL) Alternative, Basic Option with GP Lanes  

 2035 PCL Alternative, Basic Option with Managed Lanes (ML) 

 2035 PCL Alternative, Modified Option with ML 
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General Purpose Lanes were not modeled for the Partial Cover Lowered Alternative, Modified Option. The 
No-Action Alternative and Revised Viaduct Alternative both have options that shift I-70 south or north. These 
shifts have no impact on traffic circulation and are each considered a single alternative for the purpose of 
projecting traffic, congested speeds, and emissions for all of the alternatives.  

Developing basic run specification inputs 
MOVES requires a run specification that defines the place and time of the analysis, as well as the vehicle 
types, road types, fuel types, and the emission-producing processes and pollutants that will be included in 
the analysis (EPA-420-B-10-041). The run specification identifies the data input options for the MOVES runs. 
Appendix C contains detailed information about the MOVES run specifications for the CO hotspot analysis. 

Entering project details using the Project Data Manager 
After preparing the run specification, the next step is to create the appropriate input tables that describe the 
project in detail. Each MOVES run must have an accompanying set of input database tables that are 
imported into the model with the Project Data Manager. The following types of tables can be imported: 

 Meteorology 

 Age distribution 

 Fuel supply 

 Fuel formulation 

 Inspection and maintenance programs 

 Link source type 

 Links 

 Link drive schedule 

 Operating mode distribution 

 Off network 

For this CO screening analysis of an intersection without any off-network links, not all of the importers were 
used. Specifically, this analysis did not import a link drive schedule, operating mode distribution, or off-
network table for the screening analysis as all of the activity is defined through the average speed function of 
the Links input. 

The MOVES input databases and data sources for the CO hotspot analysis are described in Appendix D. 

4.3.3. CAL3QHC air dispersion modeling of CO emissions 
This description of the CAL3QHC modeling process is based in part on the EPA’s User’s Guide to 
CAL3QHC Version 2.0: A Modeling Methodology for Predicting Pollutant Concentrations Near Roadway 
Intersections (EPA-454/R-92-006R, Revised, September 1995). 

Overview of the CAL3QHC modeling process 
CAL3QHC calculates air quality concentrations based on the emission rates from the MOVES model, 
volume of traffic on each link from the DRCOG Compass model, and other factors. It generates distance-
based emissions for moving vehicles and time-based emissions for idling vehicles for the roadway links in 
the CO hotspot study area around I-70 and Colorado Boulevard. Moving vehicles are simulated on free-flow 
links and idling vehicles are simulated using queue links in the model. 

The required information from MOVES is an emission rate in grams per vehicle-mile for each free-flow link 
and an emission rate in grams per vehicle-hour for each queue link. For the free-flow links in CAL3QHC, the 
emissions were summed for all relevant pollutant processes then divided by the vehicle-miles of travel to 
obtain the desired emissions factors. The process is similar for the queue links. All relevant pollutant 
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processes are summed together then divided by the vehicle hours of travel on the link to obtain the desired 
emission rates. 

The model also uses meteorological data, land use and population data, traffic data, traffic signal timing 
parameters, and intersection geometry to estimate maximum CO concentrations at near-road receptor 
locations. The receptor locations are another input to the CAL3QHC model. A persistence factor is used by 
the CAL3QHC model to convert peak-hour emissions to peak periods so the results are comparable to the 8-
hour CO standard. 

CAL3QHC input data 
This section describes the input data for the CAL3QHC model. The model relies primarily on locally obtained 
data. Table 4 summarizes the data and sources, which are described in more detail in the following sections. 

Table 4. Summary of CAL3QHC data and sources 

No. Data Source 

1 Meteorological data Denver International Airport weather station 

2 
Upper-air data describing vertical 
temperature and wind profiles 

Denver International Airport weather station 

3 Intersection geometry CDOT 

4 Receptor locations 
CDOT, based on EPA’s CAL3QHC User’s Guide 
requirements 

5 Traffic volumes DRCOG Compass regional travel demand model 

6 Traffic signal operational parameters CDOT 

7 CO emissions factors CDOT, MOVES 

CO emissions factors 
The composite running emissions factor for each free-flow link and the idle emissions factor for each queue 
link were obtained from the MOVES model. Each link in the model has its own emissions factor. 

Traffic data 
Traffic volumes were obtained for the 2010 and 2035 No-Action Alternative and 2035 Build Alternatives from 
the DRCOG Compass regional travel demand model. 

Meteorological data 
To support the air quality dispersion modeling with CAL3QHC, the following project-specific data were 
obtained from the Denver International Airport weather station: 

 Surface meteorological data from monitors that measure the atmosphere near the ground 

 Upper-air data describing the vertical temperature profile of the atmosphere 

 Worst case wind speed 

 Wind direction range 

 Worst case stability class 

 Mixing height 

 Background concentrations 

 Surface roughness length 
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The following meteorological data were used in the CAL3QHC model: 

 Averaging time (min): 60 

 Surface Roughness (cm): 175 

 Settling Velocity (cm/s): 0 

 Deposition Velocity (cm/s): 0 

 Persistence Factor: 0.7 

 Transport Wind Speed (m/s): 5 

 Stability Class: 4 

 Mixing Height (m): 1,000 

Site geometry and link data 
Free-flow and queue links are defined using X, Y, and Z coordinates to represent roadways within the I-
70/Colorado Boulevard CO hotspot study area. The intersection and roadway configurations are based on 
roadway designs from CDOT. Specific details of the intersection geometry used in the model include the 
intersection configuration and lane widths. 

Each queue and free-flow link was entered as a discrete link in the model. For each link, the starting and 
ending coordinates were entered. The traffic volume, emissions factor, number of travel lanes, total cycle 
length, red signal cycle length, and saturation flow length were also entered for each link. 

Traffic signal operational parameters 
Traffic signal parameters used in the CAL3QHC model include average signal cycle length, average red 
signal time length at each intersection approach, clearance lost time, vehicle saturation flow, signal type 
(pre-timed, actuated or semi-actuated), and arrival rate (worst, below average, average, above average, or 
best progression). These were provided by CDOT. 

Receptor locations 
Receptor locations were distributed around the intersection where CO emission concentrations are 
estimated. Receptor locations are defined on the same X-Y-Z coordinate system as the site geometry. The 
receptor locations are defined by the analyst. EPA’s CAL3QHC user’s guide specifies a minimum distance of 
10 feet from the outside edge of the road and a recommended height of 1.8 meters based on the average 
standing human height. For each alternative analyzed, the primary axis of each signalized intersection was 
surrounded by a series of 24 receptors placed 10 feet from the pavement edge. 

4.3.4. Background concentrations 
This hotspot analysis uses background CO concentrations from ambient monitoring data. The background 
CO concentration value of 3.0 ppm was provided by CDPHE/APCD.  

4.4. PM10 hotspot methodology 
A quantitative PM10 hotspot analysis was prepared to address community and government agency concerns 
about PM10 concentrations associated with the I-70 East project. This hotspot analysis is based on the 
requirements in the Transportation Conformity Rule and EPA’s conformity guidance for quantitative 
particulate matter hotspot analyses (EPA-420-B-13-053). They describe the process and requirements: (1) 
for determining whether a project is of air quality concern, and (2) for meeting the NAAQS for PM10 if an 
analysis is applicable. The conformity determination for PM10 will be made as part of the Final Environmental 
Impact Statement (FEIS), so the PM10 hotspot analysis was prepared to meet transportation conformity 
requirements. 
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In addition to the conformity rule, an EPA memorandum (Using MOVES and EMFAC Emissions Models in 
NEPA Evaluations, Bromm, Feb. 8, 2011) provides guidance for the PM10 hotspot analysis by recommending 
that the same model be used in NEPA documents as is used for determining transportation conformity to 
maximize coordination and minimize confusion. 

The Denver region is an attainment/maintenance area for the pollutant PM10. Because of this, the project 
must meet project-level conformity requirements. Although the Supplemental Draft EIS is not determining 
project-level conformity, the analysis was conducted in lieu of any other viable quantitative methodologies to 
evaluate air quality impacts. 

As defined in Section 101 of the Transportation Conformity Rule, a quantitative “... hotspot analysis is an 
estimation of likely future localized … pollutant concentrations and a comparison of those concentrations to 
the national ambient air quality standards.” A hotspot analysis is conducted for specific locations, such as 
congested roadway intersections. It uses an on-road mobile emissions model in combination with an air 
quality dispersion model to determine design values that represent local PM10 pollutant concentrations at 
near-road receptor locations. The modeled pollutant concentrations then are compared to the NAAQS limits. 

When the conformity tests are applied, the project would demonstrate that Clean Air Act conformity 
requirements are met as long as the modeled PM10 concentrations, or design values, are equal to or lower 
than the NAAQS. 

4.4.1. Approach, models, and data 
EPA’s guidance and reference documents cited previously were used to establish the overall approach, 
modeling input data, and other assumptions for the PM10 hotspot analysis. 

Overview of the modeling process 
Figure 4 shows the modeling process used for this quantitative PM10 hotspot analysis. 

Figure 4. Modeling process for the PM10 hotspot analysis 
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Traffic data in the form of future traffic volumes, vehicle miles of travel, and travel speeds from the Denver 
Regional Council of Government’s Compass regional travel demand model simulates the activities that 
generate emissions from motor vehicles. For this Supplemental Draft EIS, the following project alternatives 
were modeled with Compass: 

 2035 No-Action Alternative 

 2035 Revised Viaduct Alternative, General-Purpose (GP) Lanes Option 

 2035 Revised Viaduct Alternative, Managed Lanes (ML) Option 

 2035 Partial Cover Lowered (PCL) Alternative, Basic Option with GP Lanes 

 2035 PCL Alternative, Basic Option with Managed Lanes (ML) 

 2035 PCL Alternative, Modified Option with ML 

The General-Purpose Lanes Option was not modeled for the Partial Cover Lowered Alternative, Modified 
Option. The No-Action Alternative and Revised Viaduct Alternative both have options that shift I-70 south or 
north. These shifts have no impact on traffic circulation and are each considered a single alternative for the 
purpose of projecting traffic, congested speeds, and emissions for all of the alternatives. 

Local meteorological conditions, fuel specifications, and emissions control programs were input into the 
MOVES2010b Motor Vehicle Emissions Simulator model, in addition to the travel model results. The MOVES 
model used this information to estimate on-road mobile-source (i.e., vehicle) emissions. 

Emissions rates produced by MOVES are then fed into the AERMOD air quality dispersion model. AERMOD 
estimates localized ambient PM10 concentrations at receptors in and near the two hotspot locations chosen 
for the study. In addition to MOVES emissions rates, AERMOD also uses local meteorological data and 
terrain features in its calculations; terrain features did not include differences in elevation between the 
ground and the roadway. In short, AERMOD takes the PM10 emissions rates and vehicle miles of travel from 
vehicles operating on the local roads and highways, truck idling activity at the off-network truck stop, and the 
emission factors from the covered highway (as applicable). AERMOD then tracks the emissions as they flow 
through the air for a daily (24-hour) time period, and estimates maximum daily concentrations at receptors in 
the project area. 

PM10 emissions for the hotspot analysis 
Through the Interagency Consultation process, the agencies agreed that a quantitative PM10 hotspot 
analysis would be conducted to calculate design values at receptors in the areas around the locations of 
interest for the No-Action and Build Alternatives. The PM hotspot analysis includes PM10 emissions from on-
road mobile sources and from an off-highway truck stop located at the northeast corner of I-70/46th Avenue 
and Vasquez Boulevard/Steele Street. The truck stop is a source of potentially significant PM10 emissions. It 
is modeled as an off-network link in MOVES and an area source in AERMOD. The following list summarizes 
the emissions included and not included in this PM10 hotspot analysis: 

 Exhaust, brake wear, and tire wear emissions from on-road vehicles are included in this analysis. 

 Re-entrained road dust kicked up into the air by passing vehicles was included in this PM10 hotspot 
analysis. Road dust is a significant component of PM10 emissions from mobile sources. 

 Emissions from construction-related activities were not required and, therefore, not included in this PM10 
hotspot analysis since these emissions are considered temporary, as defined in 40 CFR 93.123(c)(5). 
Temporary increases in PM10 emissions due to construction-related activities are defined in the 
regulation as those occurring only during construction that last five years or less at any given site. 

Locations to model 
The geographic area to be covered by the PM10 hotspot analysis was determined through the Interagency 
Consultation process. It was agreed that rather than analyzing all on-road interchange locations across the 
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entire project area, it would be appropriate to focus the PM10 hotspot analysis at two locations that were 
expected to have the highest concentrations. Considerations for locations with the highest concentrations 
include areas with the highest traffic volumes and congestion, nearby land uses with public access, high 
numbers of diesel vehicles, and other factors. The highest volume locations in the project area are 
associated with major interchanges. The major interchanges and their 2035 traffic forecasts from the 
DRCOG Compass model run are listed in Table 5. The forecasted volumes for the other alternatives are 
similar. 

Table 5. Interchange traffic volumes (2035) 

Interchange 2035 Annual Average Daily Traffic 

I-70/I-25 ~475,000 

I-70/I-270 ~390,000 

I-70/I-225 ~415,000 

I-70/Peña Boulevard ~330,000 

Source: DRCOG 2035 Compass Model 

The I-70/I-270 and I-70/Peña Boulevard interchanges have high traffic volumes but no nearby land uses with 
public access. Therefore, emissions would be anticipated to be lower at the closest public access receptors 
to these two locations than they would at the I-70/I-25 and I-70/I-225 interchanges, which have nearby land 
uses with public access. The I-70/I-25 interchange is just outside of the project limits, but upwind of the 
project area under some conditions. As the figures in Table 1 indicate, the interchanges of I-70 with I-25 and 
I-225 have higher traffic volumes than the other two locations. Furthermore, background concentrations are 
expected to be very similar at the four locations based on the proximity of nearby PM10 monitors. 

Considering these factors, two interchange locations were selected for the analysis: 

1. The I-70/I-25 interchange area from I-25 to the Vasquez Boulevard/Steele Street interchange 

2. The area around the I-70/I-225 interchange 

Season(s) to model 
Because PM10 violations have typically occurred in the winter in the Denver region and the maintenance plan 
for this pollutant addresses wintertime conditions, the winter season was modeled. As required by EPA 
guidance 420-B-10-040, “... it is important to conduct modeling for those parts of an analysis year where PM 
concentrations are expected to be highest.” This was verified through the Interagency Consultation process, 
as well as from the local PM10 monitoring data. 

Model selection 
As required by the Transportation Conformity Rule (40 CFR 93.105(c)(1)(i)), an emissions model and an air 
quality dispersion model were selected through the Interagency Consultation process. EPA’s MOVES2010b 
Motor Vehicle Emissions Simulator model was selected for use at the project scale to estimate emissions for 
each roadway link in the PM10 hotspot locations. EPA’s AERMOD model (Version 12345) was selected 
through Interagency Consultation for the air dispersion analysis and estimation of pollutant concentrations at 
receptors in the local near-road land areas. AERMOD can model closure of the truck stop in the corridor 
affected by some of the alternatives, and it can also model the outflow from the proposed covered portion of 
I-70. 

Project-specific data 
The Transportation Conformity Rule requires that the most recent planning assumptions be used for a 
conformity determination of regional transportation plans and transportation improvement programs (40 CFR 
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93.110). The regulation also states that a hotspot analysis must use assumptions that are consistent with the 
current regional conformity determination. 

EPA’s guidance (EPA-B-10-040, 3.3.7) further specifies that project-specific data be used when possible. 
Project-specific data refers to information related directly to the corridor and/or proposed project rather than 
default values from the MOVES model. 

Data sources and assumptions used in the PM10 hotspot analysis are included in the following sub-sections. 
The requirements related to the data item are summarized from the descriptions in EPA guidance (EPA-B-
10-040, 3.3.7). 

Traffic data 
Traffic data used in the PM10 hotspot analysis was sufficient to characterize each link in the project area. The 
primary link traffic data were obtained from the DRCOG model runs for the No-Action and Build Alternatives. 
The 2035 No-Action model is consistent with the model, network, and other assumptions used for the 
conformity determination of the regional transportation plan and transportation improvement program. 

The DRCOG regional travel demand model used for this PM10 hotspot analysis is the most recent version of 
Compass. The roadway networks in Compass include arterials, expressways, frontage roads, ramps, and 
freeways. Much of the collector street network in the region is also included. High-occupancy vehicle and 
high-occupancy tolled lanes are likewise included. Essentially, the only roads not included are local and 
residential streets and some collectors. 

Each link in the model’s roadway network includes basic roadway information such as distance, number of 
lanes, roadway type (e.g., collector street, freeway), area type (e.g., central business district, urban, 
suburban, rural), tolls, and others. For the 2035 alternative model runs, the model provides forecasts of 
traffic volumes, congested speeds, and other information useful for long-range transportation planning and 
NEPA studies. Congested speeds are average speeds estimated by the model based on the amount of 
traffic and congestion on the link. All of these data are available for each link in the network. 

Starts per hour and vehicle idling at the Pilot Travel Center 
In addition to on-road, link-based mobile sources (cars, trucks, etc.), the PM10 hotspot analysis includes an 
off-highway truck stop located at the northeast corner of I-70/46th Avenue and Vasquez Boulevard/ Steele 
Street. The Pilot Travel Center truck stop is a source of potentially significant PM10 emissions. It is modeled 
as an off-network link in MOVES and as an area source in AERMOD. Figure 5 shows an aerial view of the 
truck stop location. 
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Figure 5. Pilot Travel Center aerial view 

 

The Pilot Travel Center is proposed to be closed as part of the Partial Cover Lowered Alternative and 
Revised Viaduct Alternative, North Option because the land is needed to accommodate the alternatives’ 
footprints. Thus, it became important to understand the diesel truck idling activity at the truck stop during the 
winter months to support the analysis so the associated emissions could be subtracted from results for the 
appropriate alternatives. 

A review of aerial photos and initial informal surveys and interviews provided the following estimates of 
activity at the truck stop: 

 The truck stop has spaces for approximately 90 rigs to park overnight. 

 The truck stop parking lot was full at 5:00 a.m. during a typical weekday in January. 

 Very little movement occurred from 5:00 a.m. to 5:45 a.m. Two small activity peaks occurred between 
5:45 a.m. and 7:00 a.m. and between 7:30 a.m. and 8:45 a.m. 

 For winter months on a typical weekday, the number of trucks is 90 (lot 100% full). 

 Auxiliary power unit (APU) use is estimated at zero (0%). 

 Diesel engine idling is estimated at 100% if the average temperature is below 32 degrees Fahrenheit; 
and it is estimated at zero (0%) otherwise. 

 The minimum number of trucks in the parking lot during the winter weekday day is estimated to be 20. 
Based on driver input, their departure time depends on the location and timing of their shipment pickup 
or drop-off. 

 The use/vacancy curve is estimated as shown in Figure 6. This information was used to estimate the 
starts per hour. 
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Figure 6. Estimated trucks in Pilot Travel Center parking lot 

 

Appendix B contains more detail on the data collection, research, and results associated with the Pilot Travel 
Center to support the PM10 hotspot analysis. No other off-network emission sources were modeled in the 
PM10 hotspot analysis. 

Roadside dust emissions 
Dust from vehicle brakes, tires, and other mobile sources is a significant factor of particulate emissions within 
the project area. Roadside dust emissions are estimated to contribute up to 80 percent and 90 percent of the 
total daily PM10 emissions at the two hotspot locations. MOVES does not calculate PM emissions from road 
dust. To estimate road dust and sanding emissions for this analysis, emissions factors from the most recent 
PM10 maintenance SIP were compared with control factors currently achieved by CDOT. 
 
Emissions factors included in the SIP vary with road type and jurisdiction maintaining the road. However, 
within the project area, CDOT currently uses increased sweeping and sanding control measures to reduce 
roadside dust emissions beyond the factors in the SIP. Project alternatives were evaluated with and without 
this program. At the I-25 hotspot location, the location with the highest PM10 design values, the comparison 
of particulate matter concentrations with and without the program shows that the existing maintenance 
program reduces total roadway PM10 concentrations by as much as 60 percent (Table 6). While all 
alternatives were modeled with and without road dust maintenance factors, for the purposes of NEPA 
evaluation, the results of the PM10 analysis include maintenance program benefits and values to include the 
existing sweeping program for all alternatives. 
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Table 6. Total roadway PM10 concentration comparison at I-25 Hotspot location – 6th highest 
values (µg/m3) 

Without existing dust control program 

Alternative  2007 2008 2009 2010 2011 

No-Action 93 102 93 105 92 

Revised Viaduct (GP) 58 65 59 71 61 

Revised Viaduct (ML) 126 145 131 148 139 

Partial Cover Lowered, Basic Option (GP) 75 86 77 90 81 

Partial Cover Lowered, Basic Option (ML) 74 79 75 88 79 

Partial Cover Lowered, Modified Option (ML) 93 93 99 112 109 

Including existing dust control program 

Alternative 2007 2008 2009 2010 2011 

No-Action 35 36 32 39 33 

Revised Viaduct (GP) 47 51 45 57 49 

Revised Viaduct (ML) 69 73 70 68 73 

Partial Cover Lowered, Basic Option (GP) 54 58 56 60 60 

Partial Cover Lowered, Basic Option (ML) 33 35 33 38 35 

Partial Cover Lowered, Modified Option (ML) 66 65 73 78 80 

 

Vehicle type and age distribution 
The vehicle type and age distributions were obtained from the Colorado Department of Revenue and are 
consistent with those used in the most recent conformity determination for the Denver region. 

Temperature and humidity 
Temperature and humidity data used as inputs for the MOVES and AERMOD emission models were 
obtained from the Denver International Airport weather station and are consistent with the EPA’S guidance 
that meteorology data must be representative of the Denver region. Per EPA guidance, the same 
meteorology data were used in both the MOVES and AERMOD models. 

Other project-specific data 
To support the air quality dispersion modeling with AERMOD, the following project-specific data were 
obtained: 
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 Surface meteorological data from monitors that measure the atmosphere near the ground from the 
Denver International Airport weather station 

 Upper air data describing the vertical temperature profile of the atmosphere 

 Land use data describing surface characteristics near the surface meteorological monitors 

 Nearby population data from the U.S. Census 

 Information necessary for determining locations of air quality modeling receptors 

This information is not used in the regional conformity determination, so there is no consistency requirement 
for these data in that regard. However, the information was derived from local and/or national sources to 
represent local conditions. 

4.4.2. Analysis year/year of peak PM10 emissions 
Section 93.116(a) of the Conformity Rule requires that PM10 hotspot analyses consider the full time frame of 
an area’s transportation plan. The EPA’s quantitative PM hotspot guidance (EPA-420-B-13-053, November 
2013) expands on this requirement by stating that the analysis should include the year(s) within the 
transportation plan during which peak emissions from the project are expected. The rule also describes the 
factors that should be considered when selecting the year(s) of peak emissions, including changes in vehicle 
fleets, traffic volumes, speeds, and VMT, as well as expected trends in background concentrations. 

The analysis year of 2035 was selected through the Interagency Consultation process. However, the 
Interagency Consultation process also established the need to estimate the year of peak emissions through 
a comparison of emissions factors and VMT for several interim years. This analysis verified that 2035 is the 
year of peak emissions. 

The year of peak emissions was determined through an aggregate estimation of emissions for every five 
years from 2010 through 2035. The EPA’s MOVES model was run for each year to produce emissions 
factors in grams per mile. The emissions factors were multiplied by average weekday VMT for each year to 
produce an estimate of emissions for each interim year for comparison. 

Based on the requirements, the regional transportation plan’s horizon year of 2035 was modeled and an 
analysis was conducted to estimate emissions for 2010 and interim years of 2015, 2020, 2025, and 2030. 
Project completion is anticipated to occur after 2020. Three locations were reviewed in the year emissions 
analysis: (1) the air quality study area, (2) the I-70/I-25 PM10 hotspot area, and (3) the I-70/I-225 PM10 
hotspot area. 

Appendix C contains a detailed discussion of the input data, assumptions, and process for conducting the 
year of peak emissions analysis. 

For road dust and road sanding emissions, calculation of emissions is complicated by the fact that the 
emissions factors used in the SIP are regional conformity vary by area type, road type, and road ownership 
(i.e., which agency is responsible for maintaining the road). Since the goal of this analysis is simply to 
document the trend in emissions, one average road dust emissions rate was used for the entire project area 
(unlike the actual hotspot analysis, where link-specific emissions rates were used). This rate was calculated 
using the VMT and controlled sanding and road dust emissions estimates from Section 3.4 of the PM10 SIP 
Technical Support Document (TSD). Calendar year 2025 values were used (the last year of data in the 
TSD), and the resulting emissions rate is 0.616 grams per mile. 

The results of the emissions estimates are shown in Table 7, Figure 7, Figure 8, and Figure 9. As the table 
and charts indicate, PM10 emissions are highest in 2035 for the Study Area as a whole, as well as the I-70/I-
25 and I-70/I-225 hotspot areas. Thus the year of peak emissions was estimated to occur in 2035, and it can 
be assumed that the concentration results would be similar as well. 
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The consideration of background PM10 concentration trends further supports the use of 2035 as the year of 
peak emissions. In the CDPHE/APCD’s Colorado State Implementation Plan for PM10, Revised Technical 
Support Document (September 2005), Table 5.1-1 shows a summary of maintenance year model 
demonstrations in which the sixth highest modeled concentration increases steadily from 2001 through at 
least 2030. Table 3.1-1 of that document also shows a steadily increasing total PM10 emission inventory from 
2001 through 2025. In that 2005 document, the analysis does not include 2035, but the evidence is clear, the 
overall PM10 emission inventory is rising over time due to increases in almost all source types. Therefore, it is 
reasonable to conclude that the year 2035 is the year of peak emissions to model for the PM10 hotspot 
analysis. 

Table 7. PM10 emissions for peak year of emissions analysis (study area, pounds per weekday) 

Description 2010 2015 2020 2025 2030 2035 

Study Area 

Freeway 5,745 5,886 6,176 6,525 6,849 7,181

Non-freeway 5,215 5,885 6,488 7,028 7,505 7,903

Total 10,960 11,772 12,664 13,553 14,353 15,084

I-70/I-25 Hotspot Area 

Freeway 878 825 844 872 904 935

Non-freeway 276 296 308 316 327 335

Total 1,154 1,120 1,152 1,188 1,231 1,270

I-70/I-225 Hotspot Area 

Freeway 173 180 198 218 231 245

Non-freeway 170 187 198 207 217 225

Total 343 367 396 425 448 471
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Figure 7. PM10 emissions for peak year of emissions analysis (study area, pounds per weekday) 

 

Figure 8. PM10 emissions for peak year of emissions analysis (I-70/I-25 hotspot area, pounds per 
weekday) 

 

‐

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

16,000 

2010 2015 2020 2025 2030 2035

p
o

u
n

d
s 

p
e

r 
d

ay

Exhaust Brake wear Tire wear Road Dust/Sanding Total

‐

200 

400 

600 

800 

1,000 

1,200 

1,400 

2010 2015 2020 2025 2030 2035

p
o

u
n

d
s 

p
e

r 
d

ay

Exhaust Brake wear Tire wear Road Dust/Sanding Total



I-70 East Environmental Impact Statement
Air Quality Technical Report

 

 
August 2014 31
 

Figure 9. PM10 emissions for peak year of emissions analysis (I-70/I-225 hotspot area, pounds per 
weekday) 

 

4.4.3. Estimating on-road mobile vehicle PM10 emissions using MOVES 

MOVES input data and assumptions 
Section 4 of EPA’s guidance (EPA-420-B-13-053) describes the following steps for estimating on-road motor 
vehicle emissions for this analysis using the MOVES model: 

 Characterizing a project in terms of links 

 Determining the number of MOVES runs 

 Developing basic run specification inputs 

 Entering project details using the Project Data Manager 

 Generating emissions factors for use in air quality modeling 

This section identifies relevant data, sources, and assumptions used in the MOVES modeling for the PM10 
hotspot analysis. The intent of this discussion is not to educate about how the MOVES model works or how 
to run it. Instead, this discussion documents the assumptions used in running the MOVES model. 

Characterizing a project in terms of links 
As described previously, the link traffic data were obtained from the DRCOG Compass models for the No-
Action and Action alternatives. The guidance (EPA-420-B-13-053) state’s that the goal of defining a project’s 
links is “to accurately capture emissions where they occur.” The Compass model does this by accurately 
simulating the geospatial features of the roadway system in a common coordinate system. Additionally, the 
Pilot Travel Center is modeled as an off-network link at the location where the emissions occur in the 
network. 
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Determining the number of MOVES runs 
Traffic and meteorological conditions change by time of day, day of week, and month. The number of unique 
MOVES runs necessary to conduct the PM10 hotspot analysis is: 

Number of MOVES runs = (4 time of day periods) x (1 quarter) x (6 alternatives) = 24 runs 

Historical PM10 monitoring data indicate that PM10 violations are only expected to occur in the winter months 
in the project area; therefore, only the winter quarter was modeled. Traffic data were defined for the four 
weekday time periods in the Compass model: morning peak (AM), midday (MD), evening peak (PM), and 
overnight (ON). For this Supplemental Draft EIS, the following project alternatives were modeled with 
Compass: 

 2035 No-Action Alternative 

 2035 Revised Viaduct Alternative, General-Purpose (GP) Lanes Option 

 2035 Revised Viaduct Alternative, Managed Lanes (ML) Option 

 2035 Partial Cover Lowered (PCL) Alternative, Basic Option with GP Lanes 

 2035 PCL Alternative, Basic Option with Managed Lanes (ML) 

 2035 PCL Alternative, Modified Option with ML 

The General-Purpose Lanes Option was not modeled for the Partial Cover Lowered Alternative, Modified 
Option. The No-Action Alternative and Revised Viaduct Alternative both have options that shift I-70 south or 
north. These shifts have no impact on traffic circulation and are each considered a single alternative for the 
purpose of projecting traffic, congested speeds, and emissions for all of the alternatives. 

Developing basic run specification inputs 
MOVES requires a run specification that defines the place and time of the analysis, as well as the vehicle 
types, road types, fuel types, and the emission-producing processes and pollutants that will be included in 
the analysis (EPA-420-B-13-053). Appendix D contains detailed information about the run specifications for 
the MOVES model. 

Entering project details using the Project Data Manager 
After preparing the run specification, the next step is to create the appropriate input tables that describe the 
project in detail. Each MOVES run must have an accompanying set of input database tables that are 
imported into the model with the Project Data Manager. The following types of tables can be imported: 

 Meteorology 

 Age distribution 

 Fuel supply 

 Fuel formulation 

 Inspection and maintenance programs 

 Link source type 

 Links 

 Link drive schedule 

 Operating mode distribution 

 Off network 

The input database tables that contain this information are described in Appendix E. 
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Generating emissions factors 
The MOVES model provides results as either an emission total (if “Inventory” is selected) or an emissions 
factor (if “Emission Rates” is selected). AERMOD uses a grams/hour emissions factor for each hour of the 
day. For the hotspot analysis, the Inventory option was selected so MOVES produced output in the format 
needed by AERMOD. Aggregate PM emissions in units of grams/hour were then calculated by summing the 
appropriate pollutants over the roadway network links. 

4.4.4. Estimating emissions from road dust, construction, and additional 
sources 

As previously stated, re-entrained road dust kicked up into the air by passing vehicles was included in this 
PM10 hotspot analysis. Road dust is a significant component of PM10 emissions from mobile sources. The 
EPA requires road dust emissions to be included in all conformity analyses of PM10 emissions, including 
hotspot analyses (EPA-420-B-13-053-6.3.2). MOVES does not calculate PM emissions from road dust. To 
estimate road dust and sanding emissions for this analysis, the emissions factors from the most recent PM10 
conformity modeling were used. Each link was assigned an emissions factor based on road type, control 
program and maintaining agency. 

4.4.5. AERMOD air dispersion modeling of PM10 emissions 

Air quality model selection 
Through the Interagency Consultation process, it was determined that AERMOD was the most appropriate 
model to use in this PM10 hotspot analysis. The American Meteorological Society/EPA Regulatory Model 
(AERMOD) is EPA’s recommended near-field dispersion model for many regulatory applications. EPA 
recommended AERMOD in a November 9, 2005, final rule (40 CFR Part 51, Revision to the Guideline on Air 
Quality Models: Adoption of a Preferred General Purpose Dispersion Model and Other Revisions, Federal 
Register, Volume 70, No. 216) that amended EPA’s “Guideline on Air Quality Models” after more than 10 
years of development and peer review, which resulted in substantial improvements and enhancements. 
AERMOD includes options for modeling emissions from volume, area, and point sources, so it can model the 
impacts of the truck stop and the PCL Alternatives. 

Characterizing emission sources 

Physical characteristics and location 
Using spatial analysis in a geographic information systems (GIS) environment, the physical characteristics 
and location of the emission sources were translated into AERMOD’s input format. For this analysis, the 
highway and intersection links in MOVES were represented as Area Sources in AERMOD. 

Emission rates/emissions factors 
The magnitude of emissions within a given time period or location is a necessary component of dispersion 
modeling. MOVES-generated emission rates were utilized for AERMOD. Each MOVES link is represented 
by one or more sources in AERMOD. 

Temporal and seasonal assumptions 
The proper description of emissions by time of year, day of week, and hour of day is critical to the utility of air 
quality modeling. Air quality modeling for the 24-hour PM10 NAAQS in this circumstance only involves 
modeling one quarter of the year over the winter months for five years. For this PM10 hotspot analysis, an 
hourly emissions factor was generated for each alternative for use in AERMOD. 

Meteorological data inputs 
For this PM10 analysis, five years (2007-2011) of meteorological data were processed for application in the 
AERMOD model. These data were purchased from a private vendor and represent five consecutive years of 
the most recent representative meteorological data in the Denver air basin. Meteorological data for the winter 
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months for each year was used in this analysis. These data arrived already formatted for use in AERMOD, 
so there was no need to use AERMET—AERMOD’s meteorological pre-processor. 

In addition to surface characteristics, night-time dispersion in urban areas can be greater than in surrounding 
rural areas with similar surface characteristics as a result of the “urban heat island effect.” Because this PM10 
hotspot analysis falls within an urban area, the sources were treated as urban in AERMOD. 

Receptor placement 
Receptors are locations in the project area where the air quality model estimates future PM10 concentrations. 
Section 93.123(c)(1) of the Conformity Rule requires PM10 hotspot analyses to estimate air quality 
concentrations at “appropriate receptor locations in the area substantially affected by the project,” i.e., a 
location that is suitable for comparison to the relevant PM10 NAAQS. 

The appropriate design of the receptor network for this PM10 hotspot analysis was determined through the 
Interagency Consultation process. To be of sufficient resolution to capture the concentration gradients 
throughout the hotspot study area, a nested grid was designed. Receptors were placed at 25 meter intervals 
in the area between the roadway edge and 100 meters away. Between 100 and 500 meters from the road’s 
edge, a spacing of 100 meters was used. The Flagpole option in AERMOD was used to define a receptor 
height of 1.5 meters. This receptor placement extends out to a sufficient distance from sources to account for 
emissions that affect concentrations throughout the project area. Furthermore, the dense placement of 
receptors assures that concentrations near locations of interest, such as Swansea Elementary School, are 
evaluated. 

Typical receptor locations for the PM10 hotspot analyses are shown in Figure 10 and Figure 11 for the two 
hotspot locations (each specific alternative modeled has a slightly different receptor network based on 
differences in the right-of-way for that alternative). 
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Figure 10. Typical Receptor Locations for the PM10 Hotspot Analysis (I-70 at I-25) 
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Figure 11. Typical Receptor Locations for the PM10 Hotspot Analysis (I-70 at I-225) 

 

4.4.6. Background concentrations 
This hotspot analysis uses background PM10 concentrations from ambient monitoring data. Identifying an 
appropriate monitor to use for PM10 background concentrations was a key topic for air quality Interagency 
Consultation. A complicating factor is that there is no monitor that is upwind from the project area under most 
meteorological conditions that also captures the industrial contributions that the residents in the project area 
neighborhoods are concerned about. 

Denver’s Continuous Ambient Monitoring Program (CAMP) station and the Commerce City, Welby, and 
National Jewish Health Center sites are the closest monitors to the project area. The CAMP station is in the 
central business district and is not representative of land use anywhere else in the project corridor. The 
National Jewish Health site monitor does not record PM10 emissions. Each of the monitors are downwind of 
at least one major highway, which means they may not represent a true background value. 

After reviewing the locations of these three monitors on aerial photographs, the Commerce City site was 
selected as the background monitor since it best captures the industrial PM10 contributions in the project 
area and is a reasonable distance from the I-70 corridor (it may best reflect actual background 
concentrations excluding I-70 impacts). The selection of the Commerce City site was made by CDOT 
through the Interagency Consultation process that included FHWA, EPA, and APCD. 



I-70 East Environmental Impact Statement
Air Quality Technical Report

 

 
August 2014 37
 

The EPA’s guidance requires use of the highest PM10 value over a three-year period, excluding exceptional 
events, to represent background concentrations. For the Supplemental Draft EIS, the background 
concentrations were estimated using 2010 to 2012 data, resulting in a background PM10 value of 113 µg/m3. 

4.5. Methodology for criteria pollutants, mobile source air 
toxics, and greenhouse gases 

Emissions inventories of NAAQS criteria pollutants, MSATs, and GHGs were developed for the No-Action 
Alternative and the Build Alternatives. The inventories allow for the assessment of these pollutants and their 
potential impacts by alternative. The methodologies to prepare the inventories and assess impacts are 
common to each of these three categories of pollutants. The inventories were prepared for 2010 and 2035 
by the CDPHE/APCD using EPA’s MOVES2010b (MOVES) model and interpolated for each interim five-
year increment. 

4.5.1. Approach, models, and data 
EPA’s and FHWA’s guidance and reference documents cited previously were used to establish the overall 
approach, modeling input data, and other assumptions for preparing the emission inventories. The resulting 
inventories represent weekdays (24-hour period) for January and July in the respective analysis years. 

Overview of the modeling process 
Figure 12 shows the modeling process used for this analysis. 

Figure 12. Modeling process for the criteria pollutant, MSAT, and GHG analyses 

 

Traffic data—including traffic volumes, vehicle miles of travel, and travel speeds—from DRCOG’s Compass 
model simulate the activities that generate emissions from motor vehicles. For this Supplemental Draft EIS, 
the following project alternatives were modeled with Compass: 

 2035 No-Action Alternative 

 2035 Revised Viaduct Alternative, General-Purpose (GP) Lanes Option 
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 2035 Revised Viaduct Alternative, Managed Lanes (ML) Option 

 2035 Partial Cover Lowered (PCL) Alternative, Basic Option with GP Lanes 

 2035 PCL Alternative, Basic Option with Managed Lanes (ML) 

 2035 PCL Alternative, Modified Option with ML 

The General-Purpose Lanes Option was not modeled for the Partial Cover Lowered Alternative, Modified 
Option. The No-Action Alternative and Revised Viaduct Alternative both have options that shift I-70 south or 
north. These shifts have no impact on traffic circulation and are each considered a single alternative for the 
purpose of projecting traffic, congested speeds, and emissions for all of the alternatives.  

These alternatives have been modeled with sufficient detail for projecting traffic, congested speeds, and 
emissions for all of the alternatives. Local meteorological conditions, fuel specifications, and emissions 
control programs are input into the MOVES model, in addition to the travel model results. The MOVES model 
uses this information to estimate on-road mobile source (i.e., vehicle) emissions factors in units of grams per 
mile. The emissions factors are multiplied by the daily (24-hour weekday period) vehicle miles of travel for 
every roadway link in the study area based on the link’s roadway functional classification and estimated 
congested speed. The emission inventories are the sum of the link emissions. The resulting inventories 
represent weekdays (24-hour period) for January and July in the respective analysis years. 

Air quality model selection 
The latest version of EPA’s MOVES model, MOVES2010b, was selected through the Interagency 
Consultation process for use in preparing the criteria pollutant, MSAT, and GHG emissions inventories. 
MOVES allows for the use of project-specific, local data where it is available, and it has the capability of 
modeling pollutant-origination processes that estimate exhaust and evaporative emissions, as well as brake 
and tire wear emissions, from all types of on-road vehicles. 

Pollutants to analyze 
Analysis of NAAQS includes five criteria pollutants: CO, NO2, particulate matter (PM2.5, and PM10), SO2, and 
Ozone. The pollutant ozone is a regional issue that involves the interaction of various chemicals in the 
presence of sunlight, so it is addressed at the project level through its precursors—volatile organic 
compounds (VOC) and oxides of nitrogen (NOx). Because lead has been eliminated from on-road vehicle 
fuels, it is no longer a pollutant of concern from roadway emissions, so it is not included in the analysis of 
criteria pollutants. MSAT analyses cover the most recent list of seven priority MSATs in FHWA’s 2012 
guidance. The MOVES emissions factors for GHGs include adjustments for the most recent changes to the 
CAFE fuel economy standards. Identical travel and meteorological data were used for all pollutants. SO2 was 
analyzed because it is a pollutant of general air quality concern and contributes to the overall air shed of the 
project study area. SO2 is not considered a transportation-related criteria pollutant. 

Geographic area 
The emissions inventories are based on a large geographic project area that encompasses the corridor 
study area and surrounding neighborhoods. The study area was determined based on the area in which 
forecasted traffic volumes change significantly between the No-Action and the Build Alternatives. 

Analysis years 
As defined in the Air Quality Protocol developed through the Interagency Consultation process, the emission 
inventories were prepared for the 2010 base year and the regional transportation plan’s horizon year of 2035 
by CDPHE/APCD. To support the trends analysis, inventories were estimated for each intervening five-year 
increment: 2015, 2020, 2025, and 2030. 

The project is anticipated for completion between 2020 and 2025, so 2025 is the first analysis year to contain 
a Build Alternative condition. Therefore, the 2010, 2015, and 2020 inventories are common to all alternatives 
for a given pollutant, whereas the 2025, 2030, and 2035 inventories are alternative-specific. 
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Temporal and seasonal conditions 
The emission inventories for criteria pollutants, MSATs, and GHGs represent a January weekday (24-hour 
period) and a July weekday (24-hour period) in the respective analysis years. The use of weekdays is 
consistent with peak traffic conditions that occur in the morning and evening rush hours on weekdays. Both 
January and July are reported separately to indicate peaking characteristics of the various pollutants. 

Planning assumptions 
In preparing the emission inventories, the most recent planning assumptions consistent with the most recent 
conformity determination for the regional transportation plan and transportation improvement program were 
used by CDPHE/APCD. Many of these planning assumptions, such as existing and future households and 
employment, are built into the assumptions of the DRCOG Compass model. 

Traffic data 
The traffic data (e.g., vehicle miles of travel, congested speeds) for this analysis was obtained from the 2010 
base year Compass model and the 2035 DRCOG Compass model runs for the No-Action Alternative and 
Build Alternatives. The 2035 No-Action Alternative model is consistent with the model, network, and other 
assumptions used for the conformity determination of the regional transportation plan and transportation 
improvement program. The 2035 Build Alternatives were developed using the 2035 No-Action roadway 
network as a starting point. 

The roadway networks in Compass include arterials, expressways, frontage roads, ramps, and freeways. 
Much of the collector street network in the region is also included. High-occupancy vehicle and high-
occupancy tolled lanes are likewise included. Essentially, the only roads not included are local and 
residential streets and some collectors. 

Each link in the model’s roadway network includes basic roadway information, such as distance, number of 
lanes, roadway type (e.g., collector street, freeway), area type (e.g., central business district, urban, 
suburban, rural), tolls, and others. For the 2035 alternative model runs, the model provides forecasts of 
traffic volumes, congested speeds, and other information useful for long-range transportation planning and 
NEPA studies such as this. Congested speeds are average speeds estimated by the model based on the 
amount of traffic and congestion on the link. All of these data are available for each link in the network. 
These data were used to construct MOVES input files for average speed distribution and road type 
distribution. 

The daily vehicle miles of travel for each alternative are shown in Table 8. 

Table 8. Vehicle miles of travel (daily, study area) 

Vehicle Type 
2010 
Base 

2035  
No-Action 

2035 
Revised 

Viaduct GP 

2035 PCL 
GP 

2035 PCL 
ML 

Motorcycle 19,200 29,400 30,200 30,200 28,000

Passenger Car 3,517,600 5,320,600 5,554,400 5,550,700 5,409,200

Light Passenger Truck 2,460,800 3,725,500 3,888,800 3,886,200 3,781,400

Light Commercial Truck 822,100 1,244,600 1,299,200 1,298,300 1,263,300

Bus (intercity, transit, school) 11,700 19,300 19,500 19,600 17,900

Single-Unit Truck, Motor home 68,500 109,100 113,400 112,800 101,000

Combo Heavy Trucks 360,700 551,000 571,800 569,000 533,700

Total* 7,260,600 10,999,400 11,477,200 11,466,900 11,134,500
*Totals may vary due to rounding. 
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Travel distribution by vehicle type 
The percentage of vehicle miles of travel attributed to each vehicle type is also called VMT mix and is an 
important component of an air quality analysis for freeway alternatives. In reality, VMT mix is different for 
every segment of road in the study area; but, for analysis purposes, the VMT mix is assumed to be the same 
for all links in a given roadway functional classification for a given alternative. In preparing the emission 
inventories, alternative-specific VMT mixes were used in the MOVES model. The base VMT mix was 
developed by CDPHE/APCD using CDOT’s automated traffic recorder (ATR) data from the existing I-70 East 
corridor. The base VMT mix was used for the 2035 No-Action alternative. The No-Action VMT mix was 
adjusted for each Build Alternative to account for changes in heavy trucks reflected in the DRCOG Compass 
model runs. Table 9 shows the VMT mixes by alternative. 

Table 9. Freeway travel distribution by vehicle type (VMT mix) 

Vehicle Type 
2035 No-
Action 

2035 Revised 
Viaduct GP 

2035 PCL 
GP 

2035 PCL 
GP + ML 

Motorcycle 0.27% 0.26% 0.26% 0.25%

Passenger Car 48.37% 48.39% 48.41% 48.58%

Light Duty Personal Use Pickup 33.87% 33.88% 33.89% 33.96%

Light Duty Commercial Pickup 11.32% 11.32% 11.32% 11.35%

Bus 0.18% 0.17% 0.17% 0.16%

Single Unit Truck 0.99% 0.99% 0.98% 0.91%

Combo. Truck 5.01% 4.98% 4.96% 4.79%

Total 100.00% 100.00% 100.00% 100.00%
*Totals may vary due to rounding. 

The freeway VMT mix for the 2035 PCL GP + ML alternative is a weighted average of the managed lanes, 
which don’t include heavy trucks, and the general purpose lanes, which do. No VMT mix was prepared for 
the 2035 Revised Viaduct GP + ML alternative because the alternative was not modeled in Compass. The 
emission inventories for this alternative were estimated based on the results for the other alternatives. 

Vehicle type and age distributions 
The vehicle type and age distributions were obtained from the Colorado Department of Revenue and are 
consistent with those used in the most recent conformity determination for the Denver region. These 
distributions are used in the MOVES model and show the percent of vehicles by age (e.g., less than one 
year, one to two years, two to three years, etc.) for the following vehicle types: 

 Motorcycle  Refuse truck 

 Passenger car  Single-unit short-haul truck 

 Passenger truck  Single-unit long-haul truck 

 Light commercial truck  Motor home 

 Intercity bus  Combination short-haul truck 

 Transit bus  Combination long-haul truck 

 School bus  

The distributions are contained in Appendix B. The vehicle population data provided by CDPHE/APCD for 
2010 is also included in the appendix. 
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Temperature and humidity 
Temperature and humidity data used as input to the MOVES model were obtained from the Denver 
International Airport weather station and are shown in Table 10 by month and hour. 

Table 10. Temperature and humidity data 

Hour 
Temperature (F) Humidity (%) 

January July January July 

1 17.9 55.3 59.8 57.6 

2 17.2 51.9 60.0 59.9 

3 16.5 49.2 59.6 61.7 

4 15.8 47.2 59.8 64.1 

5 15.2 45.8 59.9 65.9 

6 14.8 44.1 59.6 67.1 

7 14.5 42.6 59.6 63.0 

8 14.3 43.8 59.5 55.3 

9 15.8 51.1 58.1 48.2 

10 22.9 62.9 52.2 42.2 

11 30.1 74.8 45.9 36.5 

12 36.0 85.1 41.4 32.1 

13 40.1 94.1 38.2 28.9 

14 42.3 99.0 37.0 27.2 

15 43.2 100.7 36.5 26.5 

16 42.5 101.2 37.5 26.7 

17 40.3 100.0 39.8 28.0 

18 34.3 96.6 45.4 29.8 

19 28.6 90.7 51.0 33.2 

20 25.7 83.1 54.3 37.8 

21 23.4 75.6 56.4 43.8 

22 21.9 69.0 57.7 48.1 

23 20.3 64.3 59.1 51.8 

24 19.1 59.7 59.7 54.8 

Fuel specifications 
The MOVES model requires parameters that represent the fuel specifications for a given area. The fuel 
specifications for this analysis were provided by CDPHE/APCD and are consistent with the most recent 
conformity determination for the region’s transportation plan and improvement program. They are contained 
in Appendix B. 

For the GHG inventory, a set of alternative vehicle fuel technology parameters were provided by FHWA to 
represent the most recent CAFÉ standards in place at the federal level. These alternative parameters, or 
correction factors, are only used for the GHG analysis and are contained in Appendix B. 
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Inspection and maintenance program 
The Denver region’s existing and anticipated future vehicle inspection and maintenance (IM) program 
parameters were provided by CDPHE/APCD for the MOVES model. The data are contained in Appendix B. 

4.5.2. MOVES modeling 
As previously discussed, emissions factors were generated using MOVES at the county scale. In MOVES, 
the County Scale is one of three options for running the model. It facilitates the use of local input data to 
develop emissions factors. It does not mean that county-level emissions totals are generated. Rather, the 
emissions factors from MOVES are multiplied by the VMT at the roadway link level based on the speed 
estimated for the link. This is done for all links in the air quality study area so that the resulting emissions 
inventories represent the on-road mobile source emissions generated in the study area. 

5. Existing Conditions 

5.1. Existing conditions—criteria pollutants 
This section addresses the existing conditions for the NAAQS criteria pollutants. 

5.1.1. Monitoring data/EPA air quality status 
Five air quality monitoring stations are located within or close to the study area, as shown in Figure 2. 
Denver’s CAMP station and the Commerce City, Welby, and National Jewish Health (NJH) sites are the 
closest monitors to the project area. CAMP is in the Central Business District and is not representative of 
land use anywhere else in the project corridor. The NJH monitor does not record emissions of interest to this 
analysis. Table 11 contains the air monitoring data for the monitoring sites with data relevant to this project. 
Exceedances of NAAQS emissions standards are highlighted in the table. It should be noted that a single 
exceedance does not necessarily trigger a nonattainment designation. Chapter 2 of this report identifies the 
specific exceedance criteria. Even though several of the NAAQSs have become stricter in recent years, 
historical pollutant concentrations from monitoring sites within and near the study area suggest that air 
quality has improved over time despite increasing road congestion, continued industrial activities, and the 
influence of weather patterns. 

As of December 2012, all areas in Colorado were in attainment of all NAAQS criteria pollutants except for 
ground-level ozone. Seven counties in the Denver metropolitan area and portions of two counties in the 
Colorado North Front Range are currently designated as nonattainment for exceeding the 1997 and 2008 8-
hour ozone standard. The region was originally designated under the 1-hour standard, which has since been 
replaced with an 8-hour standard in 1997 and updated in 2008.  

The Denver region was previously designated nonattainment for CO and PM10. The region was redesignated 
to attainment / maintenance status for CO by the EPA on December 14, 2001 (EPA, 2001), and for PM10 by 
the EPA on September 16, 2002 (EPA, 2002a). Denver is in attainment for both the 1997 and 2006 PM2.5 
standards. As shown in Table 11, there have not been any exceedances of the CO standard at any of the 
four monitoring stations in the study area since 1999. There has been one exceedance of the 1997 24-hour 
PM2.5 standard in 2001 at the CAMP station, but this was not enough to trigger a nonattainment designation 
for that pollutant. 
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Table 11. Pollutant monitoring data  

Pollutant 
Averaging 

Time 
Existing 
NAAQS 

Standard 
1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 

Auraria (AURA)—1300 Blake Street, 080310019 (Decommissioned in 2011) 

CO 
(ppm) 

8-Hour 
(2nd Max) 

9 ppm 
5.2 4.6 4 3.6 3.4 3.6 2.3 2.6 2.4 3 1.8 2.2 1.7 

 

(10 
mg/m3) 

1-Hour 
(2nd Max) 

35 ppm 
11.2 8.6 7 7.5 6.1 5.8 4.2 4.2 4.1 4.5 3.6 3.3 2.7 

 

(40 
mg/m3) 

Denver CAMP (Continuous Air Monitoring Program)—2105 Broadway Avenue, 080310002 

CO 
(ppm) 

8-Hour 
(2nd Max) 

9 ppm 
5 5.4 4.1 3.7 4.5 4.1 2.5 3.1 2.8 3.1 2.2 2.4 1.8 2 (10 

mg/m3) 

1-Hour 
(2nd Max) 

35 ppm 
12.1 12.8 9.3 7.4 14.9 8.7 4.3 4.6 5.9 7 6.8 4 3.1 4 (40 

mg/m3) 

Ozone 
(ppm) 

8-Hour 
(max) 

0.075 ppm 
No 

Data 
No 

Data 
No 

Data 
No 

Data 
No 

Data 
No 

Data 
0.06 0.071 0.064 0.062

No 
Data 

No 
Data 

No 
Data 

No 
Data 

PM10 

(µg/m3) 

Annual 
Mean 

Revoked 29.9 33.8 38.4 37.5 33.7 29.1 28.3 27.3 27.4 28.6 25.7 26.6 32.9 31.6 

24-Hour 
(2nd Max) 

150 µg/m3 49 57 75 75 61 53 57 51 55 56 42 52 80 103 

PM2.5 

(µg/m3) 

Annual 
Mean 

12 µg/m3 8.44 10.78 11.81 10.1 10.5 9.36 9.34 8.46 9.84 8.04 7.52 7.81 7.51 7.95 

24-Hour 
(2nd Max) 

65 µg/m3 29.2 36.6 68 41.1 33.4 40.2 36.2 31.4 53.6         
 

24-Hour 
(2nd Max) 

35 µg/m3                   30.3 25.7 25.3 28 32.2 
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Table 11. Pollutant monitoring data  

Pollutant 
Averaging 

Time 
Existing 
NAAQS 

Standard 
1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 

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 0.027 0.02 0.031 0.027 0.024 0.025

1-hour 0.100 ppm                       0.08 0.093 0.076

SO2 

(ppm) 

24-Hour 
(2nd Max) 

.14 ppm 0.013 0.017 0.026 0.023 0.013 0.011 0.009 0.009 0.011 0.01 0.005     
 

 1-Hour 
(2nd Max) 

0.075 ppm                       0.045 0.042 0.043

Commerce City/Alsop Elementary (COMM)—080010006 

PM10 

(µg/m3) 

Annual 
Mean 

Revoked 36.6 42.7 35.7 37.6 38.2 34.6 38.9 35 33.8 31.5 27.6 28.2 24.6 
29.5 

24-Hour 
(2nd Max) 

150 µg/m3 141 134 112 98 115 103 98 111 111 107 93 68 65 
86 

PM2.5 

(µg/m3) 

Annual 
Mean 

12 µg/m3 9.31 11.61 10.5 10.11 10.64 9.92 9.79 7.89 10.72 9.46 8.12 8.62 7.5 
8.6 

24-Hour 
(2nd Max) 

65 µg/m3 12.1 25.2 32.3 25.7 27.9 23.2 24 27.5 48.7         
 

24-Hour 
(2nd Max) 

35 µg/m3                   26.7 23.6 24.3 20 
28.7 

Welby (WBX)—3174 E. 78th Avenue, 080013001 

CO 
(ppm) 

8-Hour 
(2nd Max)  

9 ppm 

3.6 2.9 3.3 2.6 3 2.8 2.2 2.5 2.1 2.4 1.9 1.8 1.6 1.3 
(10 
mg/m3) 

1-Hour 
(2nd Max) 

35 ppm 

6 4.3 5.8 4.4 5.2 4 3.3 3.8 3 3.9 2.6 2.3 2.4 2.2 
(40 
mg/m3) 
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Table 11. Pollutant monitoring data  

Pollutant 
Averaging 

Time 
Existing 
NAAQS 

Standard 
1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 

Ozone 
(ppm) 

8-Hour 
(max) 

0.08 ppm 0.081 0.066 0.066 0.074 0.07 0.07 0.076 0.081 0.086         
 

8-Hour 
(max) 

0.075 ppm                   0.085 0.078 0.068 0.089 0.089

PM10 

(µg/m3) 

Annual 
Mean 

Revoked 22.1 24 27.9 24.6 23.6 29.5 32.3 27.8 29.9 25.5 23.7 26.3 28.4 22.8 

24-Hour 
(2nd Max) 

150 µg/m3 42 43 55 45 41 95 66 49 73 61 45 52 61 85 

NO2 

(ppm) 

Annual 
Mean 

0.053 ppm 
(100 
µg/m3) 

0.02 0.015 0.025 0.02 0.022 0.022 0.02 0.019 0.021 0.017 0.014 0.016 0.018 0.019

1-hour 0.100 ppm                       0.063 0.075 0.075

SO2 

(ppm) 

24-Hour 
(2nd Max) 

Revoked 
06/2010) 

0.011 0.009 0.012 0.01 0.009 0.009 0.008 0.006 0.005 0.006 0.005     
 

 1-Hour 
(2nd Max) 

0.075 ppm                       0.038 0.037 0.046

Note: Exceedances of the criteria pollutant standards are highlighted.
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5.1.2. Transportation conformity 
As discussed previously, regional and project-level conformity applies to transportation projects in air quality 
nonattainment and attainment/maintenance areas (Transportation Conformity Rule, 40 CFR 93). Project-
level conformity is conducted for projects that are funded and/or approved by FHWA or FTA and/or 
considered regionally significant (40 CFR 93.102). To pass regional conformity, the project must be included 
in a conforming RTP and TIP (40 CFR 93.115). Project level conformity also includes a hot-spot analysis in 
CO areas and for projects of air quality concern in PM areas. A project cannot create new, increase the 
frequency of, or exacerbate the severity of air quality violations (40 CFR 93.116). Furthermore, the design 
and concept for the proposed project must be adequately defined and must remain consistent with the 
project’s definition in the conforming RTP and TIP (40 CFR 93.115). 

If the project changes in concept or design during the planning process, or if it was not originally included in 
the RTP and TIP, the regional conformity analysis would need to be revisited before the project can proceed 
(40 CFR 93.107). This is the case with I-70 East. There are some elements of the alternatives included in the 
2035 Metro Vision Regional Transportation Plan (DRCOG, 2011), but, neither the No-Action Alternative nor 
the Current Alignment Alternative are fully included in the RTP. An amendment to the RTP will be necessary 
once a preferred alternative is selected and before FHWA issues the Record of Decision. 

5.1.3. Existing (2010) criteria pollutant emissions 
Emission inventories were developed in accordance with the procedures and assumptions presented in 
Chapter 4, Methodology, for the six NAAQS criteria pollutants. Emission inventories were calculated as 
estimates of the total daily pollutant emissions expected to be generated as a result of the implementation of 
each Build Alternative. The year 2010 is used to represent existing levels of emissions, as this year is 
consistent with the base year of the DRCOG regional travel demand model and the conformity determination 
for the regional transportation plan and improvement program. Existing emissions of criteria pollutants in the 
I-70 air quality study area are shown in Table 12. 

Table 12. Existing (2010) criteria pollutant emissions (tons per day) 

Pollutant January July 
CO 54.22 56.53 
NOx 15.95 15.25 
SO2 0.09 0.07 
VOC 3.46 3.51 
PM10 0.95 0.70 
PM2.5 0.77 0.54 

Note: CO and VOC emissions are higher in the summer because there are more cold starts in summer, and thus more 
cars traveling the (project area) highways while their catalytic converters are still warming up. 

5.2. Existing conditions—mobile source air toxics 
Controlling air toxic emissions became a national priority when Congress passed the Clean Air Act 
Amendments of 1990. The amendments mandated that the EPA regulate HAPs. EPA assessed HAPs in 
their latest rule on the Control of Hazardous Air Pollutants from Mobile Sources (Federal Register, Vol. 72, 
No. 37, page 8430, February 26, 2007). In addition, EPA identified seven compounds with significant 
contributions from mobile sources that are among the national and regional-scale cancer risk drivers. These 
are acrolein, benzene, 1,3 butadiene, diesel particulate matter plus diesel exhaust organic gases, 
formaldehyde, naphthalene, and polycyclic organic matter. 

FHWA recently released its revised interim guidance on when and how to analyze MSATs in the NEPA 
process for highways (Marchese, December 6, 2012). The guidance describes a tiered approach for MSAT 
analysis in NEPA projects: (1) no analysis necessary for projects with no potential MSAT effects; (2) a 
qualitative analysis for projects with low potential MSAT effects; and (3) a quantitative analysis to 
differentiate alternatives with higher potential MSAT effects. One of the criteria requiring a quantitative 
analysis is a project with design year traffic volumes in the range of 140,000 to 150,000 vehicles per day or 
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greater, which the I-70 East project exceeds by a wide margin in the 2035 design year. The quantitative 
approach is presented in Chapter 4, Methodology. It includes an emissions burden analysis that forecasts 
emissions trends over time to use as the basis for comparing the effects of the alternatives. 

5.2.1. Incomplete or unavailable MSAT information 
Although FHWA guidance recommends a quantitative analysis of MSATs, there are no national standards in 
place to regulate them. Knowledge of MSAT is progressing and research continues. FHWA has issued 
standard language that addresses incomplete or unavailable information related to MSATs. That language is 
repeated here for reference: 

Incomplete or Unavailable Information for Project-Specific MSAT Health Impacts Analysis 
 

In FHWA's view, information is incomplete or unavailable to credibly predict the project-specific 
health impacts due to changes in MSAT emissions associated with a proposed set of highway 
alternatives. The outcome of such an assessment, adverse or not, would be influenced more by the 
uncertainty introduced into the process through assumption and speculation rather than any genuine 
insight into the actual health impacts directly attributable to MSAT exposure associated with a 
proposed action. 

The U.S. Environmental Protection Agency (EPA) is responsible for protecting the public health and 
welfare from any known or anticipated effect of an air pollutant. They are the lead authority for 
administering the Clean Air Act and its amendments and have specific statutory obligations with 
respect to hazardous air pollutants and MSAT. The EPA is in the continual process of assessing 
human health effects, exposures, and risks posed by air pollutants. They maintain the Integrated 
Risk Information System (IRIS), which is "a compilation of electronic reports on specific substances 
found in the environment and their potential to cause human health effects" (EPA, 
http://www.epa.gov/iris/). Each report contains assessments of non-cancerous and cancerous effects 
for individual compounds and quantitative estimates of risk levels from lifetime oral and inhalation 
exposures with uncertainty spanning perhaps an order of magnitude. 

Other organizations are also active in the research and analyses of the human health effects of 
MSAT, including the Health Effects Institute (HEI). Two HEI studies are summarized in Appendix D of 
FHWA's Interim Guidance Update on Mobile source Air Toxic Analysis in NEPA Documents. Among 
the adverse health effects linked to MSAT compounds at high exposures are; cancer in humans in 
occupational settings; cancer in animals; and irritation to the respiratory tract, including the 
exacerbation of asthma. Less obvious is the adverse human health effects of MSAT compounds at 
current environmental concentrations (HEI, http://pubs.healtheffects.org/view.php?id=282) or in the 
future as vehicle emissions substantially decrease (HEI, 
http://pubs.healtheffects.org/view.php?id=306). 

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 encumbered by technical 
shortcomings or uncertain science that prevents a more complete differentiation of the MSAT health 
impacts among a set of project alternatives. These difficulties are magnified for lifetime (i.e., 70 year) 
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, since such information is unavailable.  

It is particularly difficult to reliably forecast 70-year lifetime MSAT concentrations and exposure near 
roadways; to determine the portion of time that people are actually exposed at a specific location; 
and to establish the extent attributable to a proposed action, especially given that some of the 
information needed is unavailable. 
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There are considerable uncertainties associated with the existing estimates of toxicity of the various 
MSAT, because of factors such as low-dose extrapolation and translation of occupational exposure 
data to the general population, a concern expressed by HEI 
(http://pubs.healtheffects.org/view.php?id=282 ). As a result, there is no national consensus on air 
dose-response values assumed to protect the public health and welfare for MSAT compounds, and 
in particular for diesel PM. The EPA (http://www.epa.gov/risk/basicinformation.htm#g ) and the HEI 
(http://pubs.healtheffects.org/getfile.php?u=395) have not established a basis for quantitative risk 
assessment of diesel PM in ambient settings. 

There is also the lack of a national consensus on an acceptable level of risk. The current context is 
the process used by the EPA as provided by the Clean Air Act to determine whether more stringent 
controls are required in order to provide an ample margin of safety to protect public health or to 
prevent an adverse environmental effect for industrial sources subject to the maximum achievable 
control technology standards, such as benzene emissions from refineries. The decision framework is 
a two-step process. The first step requires EPA to determine an "acceptable" level of risk due to 
emissions from a source, which is generally no greater than approximately 100 in a million. Additional 
factors are considered in the second step, the goal of which is to maximize the number of people with 
risks less than 1 in a million due to emissions from a source. The results of this statutory two-step 
process do not guarantee that cancer risks from exposure to air toxics are less than 1 in a million; in 
some cases, the residual risk determination could result in maximum individual cancer risks that are 
as high as approximately 100 in a million. In a June 2008 decision, the U.S. Court of Appeals for the 
District of Columbia Circuit upheld EPA's approach to addressing risk in its two step decision 
framework. Information is incomplete or unavailable to establish that even the largest of highway 
projects would result in levels of risk greater than deemed acceptable. 

Because of the limitations in the methodologies for forecasting health impacts described, any 
predicted difference in health impacts between alternatives is likely to be much smaller than the 
uncertainties associated with predicting 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, such as reducing traffic congestion, accident rates, and fatalities plus improved access for 
emergency response, that are better suited for quantitative analysis. 

5.2.2. Existing (2010) MSAT emissions 
Emission inventories were modeled in accordance with the procedures and assumptions presented in 
Chapter 4, Methodology. The year 2010 is used to represent existing levels of emissions as this year is 
consistent with the base year of the DRCOG regional travel demand model and the conformity determination 
for the regional transportation plan and improvement program. Existing MSAT emissions in the I-70 air 
quality study area are shown in Table 13. 

Table 13. Existing (2010) MSAT emissions (tons per day) 

Pollutant January July 

Benzene 0.069  0.096  

Formaldehyde 0.052  0.056  

1,3 Butadiene 0.010  0.012  

Acrolein 0.004  0.004  

Naphthalene 0.007  0.008  

Polycyclic organic matter 0.003  0.003  

Diesel particulate matter 0.395  0.398  
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5.2.3. National MSAT trends 
According to an FHWA analysis using EPA's MOVES2010b model, as shown in Figure 13, even if vehicle-
miles travelled (VMT) increase by 102 percent as assumed from 2010 to 2050, a combined reduction of 83 
percent in the total annual emissions for the priority MSAT is projected for the same time period (Marchese, 
2012).  

Figure 13. U.S. annual vehicle miles travelled vs. mobile source air toxics emissions, 2010 to 2050 
using EPA’s MOVES2010b model 

Source: http://www.fhwa.dot.gov/environment/air_quality/air_toxics/policy_and_guidance/aqintguidmem.cfm (Marchese, 
2012) 

Note: Trends for specific locations may be different, depending on locally derived information representing vehicle-miles 
travelled, vehicle speeds, vehicle mix, fuels, emission control programs, meteorology, and other factors. 
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5.2.4. MSAT research 
The following discussion is taken directly from the FHWA MSAT guidance (Marchese, 2012) and repeated 
here for reference as required by the guidance. 

Human epidemiology and animal toxicology experiments indicate that many chemicals or mixtures 
termed air toxics have the potential to impact human health. As toxicology, epidemiology and air 
contaminant measurement techniques have improved over the decades, scientists and regulators 
have increased their focus on the levels of each chemical or material in the air in an effort to link 
potential exposures with potential health effects. The EPA's list of 21 mobile source toxics represents 
their prioritization of these chemicals or materials for further study and evaluation. The EPA's 
strategy for evaluating air toxic compounds effects is focused on both national trends and local 
impacts. The FHWA has embarked on an air toxics research program with the intent of 
understanding the mobile source contribution and its impact on local and national air quality. Several 
of studies either initiated or supported by FHWA are described below1.  

Air toxics emissions from mobile sources have the potential to impact human health and often 
represent a regulatory agency concern. The FHWA has responded to this concern by developing an 
integrated research program to answer the most important transportation community questions 
related to air toxics, human health, and the NEPA process. To this end, FHWA has performed, 
funded or is currently managing several research projects. Many of these projects are based on an 
Air Toxics Research Workplan that provides a roadmap for agency research efforts2. These efforts 
include: 

The National Near Roadway MSAT Study 
The FHWA, in conjunction with the EPA and a consortium of State departments of transportation, 
studied the concentration and physical behavior of MSAT and mobile source PM 2.5 in Las Vegas, 
Nevada and Detroit, Michigan. The study criteria dictated that the study site be open to traffic and 
have 150,000 Annual Average Daily Traffic or more. These studies were intended to provide 
knowledge about the dispersion of MSAT emissions with the ultimate goal of enabling more informed 
transportation and environmental decisions at the project-level. These studies are unique in that the 
monitored data was collected for the entire year. The Las Vegas, NV report revealed there are a 
large number of influences in this urban setting and researchers must look beyond the roadway to 
find all the sources in the near road environment. Additionally, in Las Vegas, meteorology played a 
large role in the concentrations measured in the near road study area. More information is available 
at http://www.fhwa.dot.gov/environment/air_quality/air_toxics/research_and_analysis/mobile_source_ 
air_toxics/. 

Traffic-Related Air Pollution 

Going One Step Beyond: A Neighborhood Scale Air Toxics Assessment in North 
Denver (The Good Neighbor Project) 
In 2007, the Denver Department of Environmental Health (DDEH) issued a technical report entitled 
Going One Step Beyond: A Neighborhood Scale Air Toxics Assessment in North Denver (The Good 
Neighbor Project). This research project was funded by FHWA. In this study, DDEH conducted a 
neighborhood-scale air toxics assessment in North Denver, which includes a portion of the proposed 
I-70 East project area. Residents in this area have been very concerned about both existing health 
effects in their neighborhoods (from industrial activities, hazardous waste sites, and traffic) and 
potential health impacts from changes to I-70.  



I-70 East Environmental Impact Statement
Air Quality Technical Report

 

 
August 2014 51
 

The study was designed to compare modeled levels of the six priority MSATs identified in FHWA's 
2006 guidance with measurements at existing MSAT monitoring sites in the study area. MOBILE6.2 
emissions factors and the ISC3ST dispersion model were used (some limited testing of the 
CALPUFF model was also performed). Key findings include: 1) modeled mean annual concentrations 
from highways were well below estimated Integrated Risk Information System (IRIS) cancer and non-
cancer risk values for all six MSAT; 2) modeled concentrations dropped off sharply within 50 meters 
of roadways; 3) modeled MSAT concentrations tended to be higher along highways near the Denver 
Central Business District (CBD) than along the I-70 East corridor (in some cases, they were higher 
within the CBD itself, as were the monitored values); and 4) dispersion model results were generally 
lower than monitored concentrations but within a factor of two at all locations. 

Mobile Source Air Toxic Hotspot 
Given concerns about the possibility of MSAT exposure in the near road environment, The Health 
Effects Institute (HEI) dedicated a number of research efforts at trying to find a MSAT “hotspot.” In 
2011 three studies were published that tested this hypothesis. In general the authors confirm that 
while highways are a source of air toxics, they were unable to find that highways were the only 
source of these pollutants and determined that near road exposures were often no different or no 
higher than background or ambient levels of exposure, and hence no true hotspots were identified. 
These links provide additional information http://pubs.healtheffects.org/getfile.php?u=659 page 137, 
http://pubs.healtheffects.org/getfile.php?u=656 page 143, and 
http://pubs.healtheffects.org/getfile.php?u=617 page 87, where monitored on-road emissions were 
higher than emission levels monitored near road residences, but the issue of hotspot was not 
ultimately discussed. 

Traffic-Related Air Pollution: A Critical Review of the Literature on Emissions, 
Exposure, and Health Effects 
In January 2010, HEI released Special Report #17, investigating the health effects of traffic related 
air pollution. The goal of the research was to synthesize available information on the effects of traffic 
on health. Researchers looked at linkages between: (1) traffic emissions (at the tailpipe) with ambient 
air pollution in general, (2) concentrations of ambient pollutants with human exposure to pollutants 
from traffic, (3) exposure to pollutants from traffic with human-health effects and toxicologic data, and 
(4) toxicologic data with epidemiological associations. Challenges in making exposure assessments, 
such as quality and quantity of emissions data and models, were investigated, as was the 
appropriateness of the use of proximity as an exposure-assessment model. Overall, researchers felt 
that there was “sufficient” evidence for causality for the exacerbation of asthma. Evidence was 
“suggestive but not sufficient” for other health outcomes such as cardiovascular mortality and others. 
Study authors also note that past epidemiologic studies may not provide an appropriate assessment 
of future health associations as vehicle emissions are decreasing overtime. The report is available 
from HEI's website at http://www.healtheffects.org/. The FHWA provides financial support to HEI's 
research work. 

HEI Special Report #16 
In November 2007, the HEI published Special Report #16: Mobile-Source Air Toxics: A Critical 
Review of the Literature on Exposure and Health Effects. The purpose of this Report was to 
accomplish the following tasks: 

 Use information from the peer-reviewed literature to summarize the health effects of exposure to the 21 
MSATs defined by the EPA in 2001; 

 Critically analyze the literature for a subset of priority MSAT; and 
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 Identify and summarize key gaps in existing research and unresolved questions about the priority MSAT. 

The HEI chose to review literature for acetaldehyde, acrolein, benzene, 1,3 butadiene, formaldehyde, 
naphthalene, and polycyclic organic matter (POM). Diesel exhaust was included, but not reviewed in 
this study since it had been reviewed by HEI and EPA recently. In general, the Report concluded that 
the cancer health effects due to mobile sources are difficult to discern since the majority of 
quantitative assessments are derived from occupational cohorts with high concentration exposures 
and some cancer potency estimates are derived from animal models. The Report suggested that 
substantial improvements in analytical sensitively and specificity of biomarkers would provide better 
linkages between exposure and health effects. Noncancer endpoints were not a central focus of most 
research, and therefore require further investigation. Subpopulation susceptibility also requires 
additional evaluation. The study is available from HEI's website at http://www.healtheffects.org/.  

Kansas City PM Characterization Study (Kansas City Study) 
This study was initiated by EPA to conduct exhaust emissions testing on 480 light-duty, gasoline 
vehicles in the Kansas City Metropolitan Area (KCMA). Major goals of the study included 
characterizing PM emissions distributions of a sample of gasoline vehicles in Kansas City; 
characterizing gaseous and PM toxics exhaust emissions; and characterizing the fraction of high 
emitters in the fleet. In the process, sampling methodologies were evaluated. Overall, results from 
the study were used to populate databases for the MOVES emissions model. The FHWA was one of 
the research sponsors. This study is available on EPA's website at: 
http://www.epa.gov/otaq/emission-factors-research/420r08009.pdf 

Estimating the Transportation Contribution to Particulate Matter Pollution (Air Toxics 
Supersite Study) 

The purpose of this study was to improve understanding of the role of highway transportation 
sources in particulate matter (PM) pollution. In particular, it was important to examine uncertainties, 
such as the effects of the spatial and temporal distribution of travel patterns, consequences of vehicle 
fleet mix and fuel type, the contribution of vehicle speed and operating characteristics, and influences 
of geography and weather. The fundamental methodology of the study was to combine EPA 
research-grade air quality monitoring data in a representative sample of metropolitan areas with 
traffic data collected by State departments of transportation (DOTs) and local governments. 

Phase I of the study, the planning and data evaluation stage, assessed the characteristics of EPA's 
ambient PM monitoring initiatives and recruited State DOTs and local government to participate in 
the research. After evaluating and selecting potential metropolitan areas based on the quality of PM 
and traffic monitoring data, nine cities were selected to participate in Phase II. The goal of Phase II 
was to determine whether correlations could be observed between traffic on highway facilities and 
ambient PM concentrations. The Phase I report was published in September 2002. Phase II included 
the collection of traffic and air quality data and data analysis. Ultimately, six cities participated: New 
York City (Queens), Baltimore, Pittsburgh, Atlanta, Detroit and Los Angeles. 

In Phase II, air quality and traffic data were collected. The air quality data was obtained from EPA 
AIRS AQS system, Supersite personnel, and NARSTO data archive site. Traffic data included ITS 
(roadway surveillance), Coverage Counts (routine traffic monitoring) and Supplemental Counts 
(specifically for research project). Analyses resulted in the conclusion that only a weak correlation 
existed between PM2.5 concentrations and traffic activity for several of the sites. The existence of 
general trends indicates a relationship, which however is primarily unquantifiable. Limitations of the 
study include the assumption that traffic sources are close enough to ambient monitors to provide 
sufficiently strong source strength, that vehicle activity is an appropriate surrogate for mobile 
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emissions, and lack of knowledge of other factors such as non-traffic sources of PM and its 
precursors. A paper documenting the work of Phase II was presented at the 2004 Emissions 
Inventory Conference and is available at 
http://www.epa.gov/ttn/chief/conference/ei13/mobile/black.pdf. 

5.3. Existing conditions—greenhouse gases 
Emission inventories for greenhouse gases were prepared as specified in Chapter 4, Methodology. The daily 
GHG emission inventories were estimated by CDPHE/APCD to be 4,064 and 4,318 tons per weekday in 
January and July 2010, respectively. There are no specific requirements for conducting a GHG analysis for a 
NEPA project. However, the Air Quality Protocol developed through the Interagency Consultation process 
calls for the reporting of global, national, statewide, and regional emissions of GHGs to provide context for 
the study area emissions calculated for the I-70 alternatives. Much of the following discussions comes from 
FHWA’s standard GHG language for NEPA analyses, updated with project-specific information. 

Climate change is an important national and global concern. While the earth has gone through many natural 
changes in climate in its history, there is general agreement that the earth’s climate is currently changing at 
an accelerated rate and will continue to do so for the foreseeable future. Anthropogenic (human-caused) 
greenhouse gas emissions contribute to this rapid change. Carbon dioxide makes up the largest component 
of these GHG emissions. Other prominent transportation GHGs include methane and nitrous oxide. 

Many GHGs occur naturally. Water vapor is the most abundant GHG and makes up approximately two thirds 
of the natural greenhouse effect. However, the burning of fossil fuels and other human activities are adding 
to the concentration of GHGs in the atmosphere. Many GHGs remain in the atmosphere for time periods 
ranging from decades to centuries. GHGs trap heat in the earth’s atmosphere. Because atmospheric 
concentration of GHGs continues to climb, our planet will continue to experience climate-related phenomena. 
For example, warmer global temperatures can cause changes in precipitation and sea levels. 

To date, no national standards have been established regarding GHGs, nor has EPA established criteria or 
thresholds for ambient GHG emissions pursuant to its authority to establish motor vehicle emission 
standards for CO2 under the Clean Air Act. However, there is a considerable body of scientific literature 
addressing the sources of GHG emissions and their adverse effects on climate, including reports from the 
Intergovernmental Panel on Climate Change, the US National Academy of Sciences, and EPA and other 
Federal agencies. 

GHGs are different from other air pollutants evaluated in Federal environmental reviews because their 
impacts are not localized or regional due to their rapid dispersion into the global atmosphere, which is 
characteristic of these gases. The affected environment for CO2 and other GHG emissions is the entire 
planet. In addition, from a quantitative perspective, global climate change is the cumulative result of 
numerous and varied emissions sources (in terms of both absolute numbers and types), each of which 
makes a relatively small addition to global atmospheric GHG concentrations. In contrast to broad scale 
actions such as actions involving an entire industry sector or very large geographic areas, it is difficult to 
isolate and understand the GHG emissions impacts for a particular transportation project. Furthermore, 
presently there is no scientific methodology for attributing specific climatological changes to a particular 
transportation project’s emissions. 

Under NEPA, detailed environmental analysis should be focused on issues that are significant and 
meaningful to decision-making. FHWA has concluded, based on the nature of GHG emissions and the 
exceedingly small potential GHG impacts of the proposed action, as discussed below and shown in Table 
14, that the GHG emissions from the proposed action will not result in “reasonably foreseeable significant 
adverse impacts on the human environment” (40 CFR 1502.22(b)). The GHG emissions from the project 
Build Alternatives will be insignificant, and will not play a meaningful role in a determination of the 
environmentally preferable alternative or the selection of the preferred alternative. More detailed information 
on GHG emissions “is not essential to a reasoned choice among reasonable alternatives” (40 CFR 
1502.22(a)) or to making a decision in the best overall public interest based on a balanced consideration of 
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transportation, economic, social, and environmental needs and impacts ( 23 CFR 771.105(b)). For these 
reasons, a limited alternatives-level GHG analysis has been performed for this project based on emission 
inventories for each alternative for each 5 year increment between 2010 and 2035. This allows for a basic 
comparison of potential GHG emissions among alternatives. 

The context in which the emissions from the proposed project will occur, together with the expected GHG 
emissions contribution from the project, illustrate why the project’s GHG emissions will not be significant and 
will not be a substantial factor in the decision-making. The transportation sector is the second largest source 
of total GHG emissions in the U.S., behind electricity generation. The transportation sector was responsible 
for approximately 27 percent of all anthropogenic GHG emissions in the U.S. in 2010.1 The majority of 
transportation GHG emissions are the result of fossil fuel combustion. CO2 makes up the largest component 
of these GHG emissions. U.S. CO2 emissions from the consumption of energy accounted for about 18 
percent of worldwide energy consumption CO2 emissions in 2010.2. U.S. transportation CO2 emissions 
accounted for about 6 percent of worldwide CO2 emissions.3 

While the contribution of GHGs from transportation in the U.S. as a whole is a large component of U.S. GHG 
emissions, as the scale of analysis is reduced the GHG contributions become quite small. Using CO2 
because of its predominant role in GHG emissions, Table 14, below, presents the relationship between 
current and projected Colorado highway CO2 emissions and total global CO2 emissions, as well as 
information on the scale of the project relative to statewide travel activity. 

Based on emissions estimates from EPA’s Motor Vehicle Emissions Simulator (MOVES) model4, and global 
CO2 estimates and projections from the Energy Information Administration, CO2 emissions from motor 
vehicles in the entire state of Colorado contributed less than one tenth of one percent of global emissions in 
2010 (0.0813%). These emissions are projected to contribute an even smaller fraction (0.0612%) in 20405. 
Vehicle miles traveled (VMT) in the project study area represents 4.7% of total Colorado travel activity; and 
the project itself would increase statewide VMT by an estimated 0.0%. (Note that the project study area, as 
defined for the MSAT analysis, includes travel on many other roadways in addition to the proposed project.) 
As a result, based on the Build Alternative with the highest VMT6, FHWA estimates that the proposed project 
could result in a potential increase in global CO2 emissions in 2040 of 0.000047% (less than one ten-
thousandth of one percent). This very small change in global emissions is well within the range of uncertainty 
associated with future emissions estimates.7, 8  

                                                      
1 Calculated from data in U.S. Environmental Protection Agency, Inventory of Greenhouse Gas Emissions and Sinks, 
1990-2010. 
2 Calculated from data in U.S. Energy Information Administration International Energy Statistics, Total Carbon Dioxide 
Emissions from the Consumption of Energy, 
http://www.eia.gov/cfapps/ipdbproject/IEDIndex3.cfm?tid=90&pid=44&aid=8, accessed 2/25/13. 
3 Calculated from data in EIA figure 104: http://www.eia.gov/forecasts/archive/ieo10/emissions.html and EPA table ES-3: 
http://epa.gov/climatechange/emissions/downloads11/US-GHG-Inventory-2011-Executive-Summary.pdf 
4 http://www.epa.gov/otaq/models/moves/index.htm. EPA’s MOVES model can be used to estimate vehicle exhaust 
emissions of carbon dioxide (CO2) and other GHGs. CO2 is frequently used as an indicator of overall transportation GHG 
emissions because the quantity of these emissions is much larger than that of all other transportation GHGs combined, 
and because CO2 accounts for 90-95% of the overall climate impact from transportation sources. MOVES includes 
estimates of both emissions rates and VMT, and these were used to estimate the Colorado statewide highway emissions 
in Table 5-3. 
5 Colorado emissions represent a smaller share of global emissions in 2040 because global emissions increase at a 
faster rate. 
6 Selected to represent a “worst case” for purposes of this comparison; the Preferred Alternative may have a smaller 
contribution. 
7 For example, Figure 114 of the Energy Information Administration’s International Energy Outlook 2010 shows that 
future emissions projections can vary by almost 20%, depending on which scenario for future economic growth proves to 
be most accurate. 
8When an agency is evaluating reasonably foreseeable significant adverse effects on the human environment in an 
environmental impact statement and there is incomplete or unavailable information, the agency is required make clear 
that such information is lacking (40 CFR 1502.22). The methodologies for forecasting GHG emissions from 
transportation projects continue to evolve and the data provided should be considered in light of the constraints affecting 
the currently available methodologies. As previously stated, tools such as EPA’s MOVES model can be used to estimate 
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Table 14. Statewide and Project Emissions Potential, Relative to Global Totals 

 
Global CO2 

emissions, 
MMT9 

Colorado 
motor vehicle 

CO2 
emissions, 

MMT10 

Colorado motor 
vehicle 

emissions, % of 
global total 

Project study 
area VMT, % of 
statewide VMT 

Percent 
change in 
statewide 

VMT due to 
project 

Current 
Conditions 

(2010) 
29,670 24.1 0.0813% 4.7% (None) 

Future 
Projection 

(2040) 
45,500 27.9 0.0612% 4.7% 0.000047% 

Table notes: MMT = million metric tons. Global emissions estimates are from International Energy Outlook 2010, data for 
Figure 104, projected to 2040. Colorado emissions and statewide VMT estimates are from MOVES2010b. 

6. Description of Alternatives 
The I-70 East Supplemental Draft EIS examines potential effects to social, environmental, and economic 
resources resulting from proposed improvements to I-70 between I-25 and Tower Road. Consistent with 
federal regulations, the Supplemental Draft EIS fully evaluates potential effects that might result from the No-
Action Alternative and the Build Alternatives (Revised Viaduct Alternative and Partial Cover Lowered 
Alternative). The alternatives and options are presented in Table 15.  

For more detail on the alternatives and their options, see Attachment C, Alternative Analysis Technical 
Report. 

Table 15. Alternatives and Options 

Alternative 
Expansion 

Options 
Connectivity 

Options 
Operational 

Options 

No-Action  North 
 South 

N/A N/A 

B
ui

ld
 

A
lte

rn
at

iv
es

 

Revised Viaduct  North 
 South 

N/A  General-Purpose Lanes 
 Managed Lanes 

Partial Cover 
Lowered 

N/A  Basic 
 Modified 

 General-Purpose Lanes 
 Managed Lanes 

                                                                                                                                                                                
vehicle exhaust emissions of carbon dioxide (CO2) and other GHGs. However, only rudimentary information is available 
regarding the GHG emissions impacts of highway construction and maintenance. Estimation of GHG emissions from 
vehicle exhaust is subject to the same types of uncertainty affecting other types of air quality analysis, including 
imprecise information about current and future estimates of vehicle miles traveled, vehicle travel speeds, and the 
effectiveness of vehicle emissions control technology. Finally, there presently is no scientific methodology that can 
identify causal connections between individual source emissions and specific climate impacts at a particular location. 
9 These estimates are from the EIA’s International Energy Outlook 2010, and are considered the best-available 
projections of emissions from fossil fuel combustion. These totals do not include other sources of emissions, such as 
cement production, deforestation, or natural sources; however, reliable future projections for these emissions sources 
are not available. 
10 MOVES projections suggest that Colorado motor vehicle CO2 emissions may increase by 15.5% between 2010 and 
2040; more stringent fuel economy/GHG emissions standards will not be sufficient to offset projected growth in VMT. 
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No-Action Alternative 

The No-Action Alternative replaces the existing viaduct between Brighton Boulevard and Colorado Boulevard 
without adding any capacity; the remainder of the corridor will reflect current conditions and include existing, 
planned, and programmed roadway and transit improvements (such as FasTracks) in the study area. The 
No-Action Alternative is shown in Figure 14.  

Figure 14. No-Action Alternative 

 

Build Alternatives 

Build Alternatives add capacity to I-70 by constructing additional lane(s) or restriping between I-25 and 
Tower Road. 

Revised Viaduct Alternative. The Revised Viaduct Alternative is shown in Figure 15. This alternative 
replaces the existing I-70 viaduct between Brighton Boulevard and Colorado Boulevard, while adding two 
additional lanes in each direction in this area. It also adds capacity to the rest of the corridor. 

Figure 15. Revised Viaduct Alternative 
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Partial Cover Lowered Alternative. The Partial Cover Lowered Alternative is shown in Figure 16. This 
alternative removes the existing I-70 viaduct between Brighton Boulevard and Colorado Boulevard, lowering 
the highway below grade in this area, while adding two additional lanes in each direction. This alternative 
includes a cover over the highway between Clayton Street and Columbine Street. The alternative also adds 
capacity to the rest of the corridor. 

Figure 16. Partial Cover Lowered Alternative 

 

Alternative Options 

Expansion Options. Expansion Options, shown in Figure 15 and Figure 16 refer to moving the north edge 
of the highway north or the south edge of the highway south of the existing facility from Brighton Boulevard 
to Colorado Boulevard to accommodate the larger footprint resulting from standard width lanes, expanded 
shoulders, and construction phasing. These options apply to the No-Action Alternative and the Revised 
Viaduct Alternative. The Partial Cover Lowered Alternative does not include the Expansion Options because 
expansion of the highway can occur only on the north side due to engineering restrictions and the location of 
the UPRR rail yard to the south. 

Connectivity Options. Connectivity Options are shown in Figure 16 and apply only to the Partial Cover 
Lowered Alternative. They include different frontage road and highway cover combinations. The Basic 
Option includes a highway cover between Clayton Street and Columbine Street, with 46th Avenue operating 
as a one-way road on each side of the highway (westbound on the north side and eastbound on the south 
side). The Modified Option removes the Steele Street/Vasquez Boulevard interchange to include an 
additional cover in the vicinity of Steele Street. 46th Avenue is designed as a two-way street on both the 
north and south sides of the highway; however, it is discontinued between Clayton Street and Columbine 
Street on the north side to allow for a seamless connection between Swansea Elementary School and the 
cover. Vehicular north/south connectivity across the highway at Josephine Street will be eliminated and 
replaced with a bike/pedestrian bridge. Additional connectivity and intersection improvements are discussed 
in Chapter 3, Summary of Project Alternatives. 

Operational Options. Operational Options include two scenarios on how the additional capacity will be 
managed and operated. The General-Purpose Lanes Option will allow all vehicles to use all the lanes on the 
highway, while the Managed Lanes Option implements operational strategies (such as pricing) for the 
additional lanes that would be adjusted based on real-time traffic demand for vehicles that use these lanes. 
The additional lanes are separated with a four-foot buffer from the rest of the lanes under the Managed 
Lanes Option, and they have direct connections to I-225, I-270, and Peña Boulevard. Operational Options 
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apply to the Revised Viaduct Alternative and the Partial Cover Lowered Alternative, and they are shown in 
Figure 15 and Figure 16. 

7. Effects Analysis 
This chapter discusses the results of the air quality analysis and the effects of the alternatives on air quality. 
It is arranged in the following order of pollutant analyses: 

 CO hotspot analysis 

 PM10 hotspot analysis 

 Criteria pollutant emission inventories 

 MSAT emission inventories 

 GHG emission inventories 

7.1. CO hotspot analysis 

7.1.1. Modeled results/CO hotspot design values 
Table 16 and Figure 17 show the modeled 8-hour CO concentrations from CAL3QHC, the background CO 
concentrations provided by APCD, and the resulting total CO concentrations for each alternative for the 
morning and evening peak periods. According to Section 4.7.3 of the 1992 Guideline, total CO 
concentrations are calculated as the sum of the modeled intersection concentration and the background 
concentration attributable to other local emissions sources. Concentrations in the table are shown for the 
receptors with the highest levels inside the CO hotspot study area. Because not all of the alternatives were 
modeled with the DRCOG Compass model, it was necessary to estimate concentrations for some of the 
alternatives based on changes in traffic, speeds, and emissions relative to the alternatives that were 
modeled. 

The Denver region originally received a nonattainment designation because of CO levels in 1978, when it 
exceeded both the 1-hour and 8-hour NAAQS limits for CO. The trends through the 1980s and mid-1990s, 
however, primarily exceeded only the 8-hour standard. The last time Denver exceeded the 1-hour standard 
occurred prior to 1990, according to the Carbon Monoxide Maintenance Plan for the Denver Metropolitan 
Area (Colorado Air Quality Control Commission, December 15, 2005). Because of this, the 8-hour standard 
is used as the basis for the CO hotspot analysis. 

As the numbers in Table 16 indicate, the 8-hour design values resulting from the CO hotspot analysis are all 
well below the 8-hour NAAQS limit of 9.0 ppm. Since the CO hotspot analysis is a worst-case study, it is 
reasonable to conclude that the CO emissions at any intersection affected by the project would also be well 
below the NAAQS limit. These findings are consistent with the Denver Region’s CO maintenance plan, which 
concludes that the area “… has had a continuous downward trend in CO levels since 1992.” 

The fundamental differences among the alternatives occur in the viaduct section between Brighton 
Boulevard and Colorado Boulevard. The CO hotspot study area at I-70 and Colorado Boulevard is located 
near the eastern end of the viaduct section. Based on results from the DRCOG Compass models, traffic at 
the intersection is essentially the same for all Build Alternatives. The primary differences in the total CO 
concentrations among alternatives are caused by the intersection geometries. This is why the CO 
concentrations are higher for the PCL Alternative than the Revised Viaduct Alternative. The No-Action 
Alternative has the lowest concentrations of any of the alternatives in 2035; but again, the total CO 
concentrations for all of the alternatives are well below the 8-hour NAAQS standard for CO. 
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It is noteworthy to repeat that the CO hotspot analysis used a worst-case scenario in which the 2035 VMT 
activity was multiplied by MOVES emissions factors that represent the year 2010. With regard to Section 116 
of the Transportation Conformity Rule, based on the CO hotspot analysis and resulting total CO 
concentrations, the project will not cause new local violations of the NAAQS limits for CO, nor will it increase 
the severity or number of existing violations. Although these conformity tests are met through the quantitative 
analysis, the project must be included in the regional emissions analysis of a conforming transportation plan 
before a conformity determination can be made. 

Table 16. Results of the CO hotspot analysis, 8-hour CO concentrations (I-70 at Colorado 
Boulevard) 

Alternative 
Option 

Period 

General-Purpose Lanes Option Managed Lanes Option 

Modeled 
Concentration 

from 
CAL3QHC2 

(ppm) 

Total CO 
Concentration

(ppm)1 

Modeled 
Concentration 

from 
CAL3QHC2 

(ppm) 

Total CO 
Concentration

(ppm)1 

No-Action Alternative 

North Option 
AM 1.6 4.6 N/A N/A 

PM 1.6 4.6 N/A N/A 

South Option 
AM 1.8 4.8 N/A N/A 

PM 1.6 4.6 N/A N/A 

Revised Viaduct Alternative 

North Option 
AM 1.9 4.9 2.7 5.7 

PM 1.9 4.9 2.3 5.3 

South Option 
AM 2.1 5.1 2.1 5.1 

PM 1.9 4.9 1.9 4.9 

Partial Cover Lowered Alternative 

Basic Option 
AM 2.8 5.8 2.8 5.8 

PM 2.6 5.6 2.6 5.6 

Modified 
Option 

AM N/A N/A 1.8 4.8 

PM N/A N/A 1.3 4.3 
1A background concentration of 3.0 ppm was used to estimate total CO concentrations. 
2Traffic from this model run was used for both the North and South options. 
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7.1.3. CO concentrations in the covered section 
It is assumed that an emergency ventilation system will be part of the construction for the Partial Cover 
Lowered Alternative, operating primarily for smoke control if a fire were to break out in the covered section. 
The ventilation system also would be used in other emergencies, including incidents, accidents, and weather 
that could cause potentially high pollutant concentrations within the covered section. The ventilation system 
would be designed to operate automatically based on smoke and emissions sensors in the covered section. 

An analysis was conducted to evaluate the need for a ventilation system based on the CO levels that 
motorists and/or workers may be exposed to under conditions of slowed or stopped traffic. The air quality 
analysis is part of a larger study that considers fire-based ventilation needs for the covered section. The 
report, I-70 East Partial Cover Lowered Highway, Denver, Colorado—Covered and Depressed Sections 
Ventilated and Fire Life Safety Report (Atkins, February 2013), documents the process and assumptions 
used to evaluate the CO conditions in the covered section. The report is included as Appendix E. The 
analysis assumed that all lanes of traffic are under stand-still conditions at full congested capacity. Pollution 
concentrations were estimated for the eastbound bore, since it represents the worst case because of the 
road gradient. 

FHWA guidance, Revised Guidelines for the Control of Carbon Monoxide Levels in Tunnels (FHWA-HEV-30, 
March 31, 1989), establishes maximum CO levels in tunnels to protect the travelling public with an adequate 
margin of safety, as shown in Table 17. 

Table 17. Maximum carbon monoxide levels in tunnels 

Maximum CO Level 

(ppm) 

Exposure Time 

(minutes) 

Time-Based Exposure Limits 

(ppm-minutes) 

120 15 1,800 

65 30 1,950 

45 45 2,025 

35 60 2,100 
Source: Revised Guidelines for the Control of Carbon Monoxide Levels in Tunnels (FHWA-HEV-30, March 31, 1989) 

The maximum exposure limits and the exposure times in Table 17 were multiplied together to produce time-
based exposure limits in units of ppm-minutes, which are also shown in the table. The 1,800 ppm-minute 
exposure limit is the most stringent, so it was applied in this analysis. 

A MOVES-based analysis was used to produce the results shown in Table 18 for three pollutants. As the 
results indicate, there would be a need for a ventilation system based on the NO2 concentrations within 27 
minutes of stand-still conditions in the covered section. CO concentrations would warrant a ventilation 
system within 40 minutes of stopped traffic and NO concentrations within 60 minutes. Therefore, the NO2 
concentrations represent the worst case from an air quality perspective. In both cases, the time to reach the 
exposure limit is relatively short and would warrant the installation of a ventilation system regardless of fire 
safety needs. On the other hand, it would be a rare event to have full stand-still conditions for 40 minutes—or 
even for 27 minutes—within the 900-foot length of covered highway called for in the PCL Alternative. 

Table 18. Time to reach exposure limits 

Pollutant 
Exposure Limit 

(ppm-minutes) 

Time to Exposure Limit 

(minutes) 

CO 1,800 40 

NO 2251 60 

NO2 102 27 
1 Source: British Tunnelling Society guidance (Institute of Occupational Medicine, 2006) 
2 Source: Road Tunnels: Vehicle Emissions and Air Demand for Ventilation (PIARC, 2012)  
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7.2. PM10 hotspot analysis 

7.2.1. PM10 hotspot design values and conclusions 
EPA’s guidance (EPA-420-B-13-053) for calculating design values was applied for the PM10 hotspot 
analysis; and the design values estimated through the hotspot analysis were compared against the NAAQS 
for PM10. Compliance with the 24-hour PM10 NAAQS is based on the expected number of 24-hour 
exceedances of a particular level (currently 150 µg/m3), averaged over three consecutive years. Currently, 
the NAAQS is met when the expected number of exceedances is less than or equal to 1.0. The 24-hour 
PM10 design value is rounded to the nearest 10 µg/m3. For example, 155.511 rounds to 160, and 154.999 
rounds to 150. These rounding conventions were followed when calculating design values for the hotspot 
analysis. The contributions from the project, nearby sources, and background concentrations from other 
sources are combined to estimate 2035 emission concentrations (i.e., design values) at receptor locations in 
the two hotspot study areas. 

Design values 
According to EPA guidance (EPA-420-B-13-053), the 24-hour PM10 design value is calculated at each 
receptor by directly adding the sixth highest modeled 24-hour concentrations to the highest 24-hour 
background concentration recorded over the past three years of monitoring data. Table 19 and Table 20 
contain the hotspot analysis results for the I-70/I-225 and I-70/I-25 locations, respectively. The modeled 
project emissions concentrations include exhaust, brake wear, and tire wear emissions from on-road 
vehicles and re-entrained road dust kicked up into the air by passing vehicles. 

The fundamental differences among the alternatives occur in the viaduct section between Brighton 
Boulevard and Colorado Boulevard. As stated previously, the Pilot Travel Center is proposed to be closed as 
part of the Partial Cover Lowered Alternative and Revised Viaduct Alternative, North Option because the 
land is needed to accommodate the alternatives’ footprints. This is relevant to the I-70/I-25 hotspot analysis 
because of the contribution of concentrated diesel emissions generated by idling trucks at the truck stop, 
which is located in close proximity to the I-70/I-25 PM10 hotspot study area. However, since the truck stop is 
several miles away from the I-70/I-225 interchange, it was not included in the hotspot analysis for that 
location. In any case, the removal of the truck stop had a negligible impact on the emissions analysis at the  
I-25 hotspot location. 

Locations of receptors showing maximum PM10 concentration levels for vary throughout the I-25 PM10 
hotspot area depending on the alternative modeled (shown in Figure 18). Shown in Figure 19, the maximum 
receptor locations for PM10 are the same as the No Action Alternative within the I-225 PM10 hotspot area. 
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Figure 18. Receptors showing maximum PM10 concentrations within the I-25 Hotspot Study Area 
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Figure 19. Receptors showing maximum PM10 concentrations within the I-225 Hotspot Study Area 
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Table 19. Forecasted PM10 concentrations for the I-70/I-225 hotspot analysis (µg/m3) 

Alternative 

General Purpose Lanes2 Managed Lanes Option2 

Modeled 
Project 

Concentrati
on 

Project + 
Background 

Concentration1 

Design 
Value 

Modeled 
Project 

Concentrati
on 

Project + 
Background 

Concentration1 

Design 
Value 

No-Action 
Alternative 

32 145 140 N/A N/A N/A 

Revised 
Viaduct 
Alternative 

35 148 150 32 145 150 

Partial Cover 
Lowered 
Alternative, 
Basic Option 

37 150 150 38 151 150 

Partial Cover 
Lowered 
Alternative, 
Modified 
Option 

N/A N/A N/A 38* 151* 150* 

1A background concentration of 113 µg/m3 was used to estimate total 24-hour concentrations 
2All Alternatives with the General-Purpose Lanes Option were modeled in Compass. 
* The Partial Cover Lowered Alternative, Modified Option was not modeled for I-70/I-225 because it has the same traffic 
volume and configuration as the Basic Option at this location. 

Table 20. Forecasted PM10 concentrations for the I-70/I-25 hotspot analysis (µg/m3) 

Alternative 

General Purpose Lanes2 Managed Lanes Option2 
Modeled 
Project 

Concentrati
on 

Project + 
Background 

Concentration1 

Design 
Value 

Modeled 
Project 

Concentra
tion 

Project + 
Background 

Concentration1 

Design 
Value 

No-Action 
Alternative, 
North and 
South Options 

37 150 150 N/A N/A N/A 

Revised 
Viaduct 
Alternative, 
North and 
South Options 

57 170 170 68 181 180 

Partial Cover 
Lowered 
Alternative, 
Basic Option 

60 173 170 38 151 150 

Partial Cover 
Lowered 
Alternative, 
Modified 
Option 

N/A N/A N/A 82 195 200 

1A background concentration of 113 µg/m3 was used to estimate total 24-hour concentrations 
2All Alternatives with the General-Purpose Lanes Option were modeled in Compass. 
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Based on the numbers in Table 19 and Table 20, the results of the PM10 hotspot analysis demonstrate that 
the No-Action Alternative and the Partial Cover Lowered Alternative, Basic Option with Managed Lanes 
Option would be in compliance with the applicable 24-hour NAAQS standard for PM10. These design values 
are less than or equal to the 24-hour PM10 NAAQS of 150 μg/m3. The EPA’s guidance (EPA-420-B-13-053) 
states that “... if the design value in the build scenario is less than or equal to the relevant PM NAAQS at 
appropriate receptors, then the project meets conformity requirements.”  

The other alternatives examined in this analysis, if implemented, would not be in compliance with the 24-
hour NAAQS standard for PM10 at the I-25 hotspot location. This is primarily due to distance from the 
alternatives to receptors, lane configuration, cover location(s), and VMT differences between the 
alternatives. Again, this PM10 hotspot analysis was conducted to address community and agency concerns 
and not for transportation conformity purposes, but the stringent quantitative test required by the Conformity 
Rule provides assurances that neither the No-Action Alternative nor the Partial Cover Lowered Alternative, 
Basic Option with Managed Lanes Option would produce unhealthy PM10 concentrations at any location 
within the corridor. 

It is noteworthy to restate that the design values presented in Table 19 and Table 20 simulate worst-case 
conditions because they represent the highest PM10 concentrations at the highest traffic volume locations in 
the corridor and in the year of peak emissions (2035). Therefore, it can be assumed that the PM10 
concentrations would be lower than these values at every possible receptor location throughout the corridor, 
including all schools, parks, open spaces, and other places.  

Following completion of the PM hotspot modeling for all alternatives, FHWA and CDOT worked to investigate 
unexplained differences in VMT between the sets of links modeled for each alternative. The agencies found 
that the links modeled for each alternative were not selected consistently. Modeling for all alternatives 
includes the I-70 mainline links, major interchanges, and major crossing arterials. However, modeling for 
some alternatives include additional, smaller interchanges in the central portion of the project hotspot 
modeling area, while others do not include these interchanges; modeling for some of the alternatives 
included the lower-volume frontage roads, while others did not. 

Under the EPA guidance for PM hotspot analysis, concentrations are rounded to the nearest 10 micrograms 
per cubic meter. Modeled concentrations are driven largely by the high traffic volumes on I-70 itself, and due 
to this rounding convention, addition of the missing frontage roads and small interchanges to the modeling 
for the remaining alternatives would not be expected to result in a change to the total concentrations 
reported in Tables 19 and 20. 

However, CDOT will address these inconsistencies in revised modeling for the FEIS and the transportation 
conformity hotspot analysis, along with any other changes to the roadway links caused by revisions to the 
project between now and the FEIS. Finally, it should be noted that this VMT discrepancy does not affect the 
emissions inventories presented in the next section, as they were prepared independently of the hotspot 
analyses, and examined the entire project area. 

Sensitive receptors 
Sensitive receptors include locations where populations are most susceptible to the adverse effects of 
exposure to pollutants related to transportation activities. Sensitive receptors include locations in the vicinity 
of a roadway that are most likely to contain large concentrations of sensitive populations, such as hospitals, 
schools, child care facilities, and elder care facilities (EPA, 2013). Residential communities that are located 
in proximity to high-traffic freeways and roads also can be considered sensitive populations (California EPA, 
2005). 

Sensitive receptors within the study area consist of schools, homes, and recreational facilities within the 
Elyria and Swansea Neighborhoods. Swansea Elementary School is the most notable concern for pollutant 
exposure because of its youth population, proximity to the freeway, and frequency of outdoor activities. 

The PM10 hotspot analysis models the location at which PM10 emission concentrations are expected to be 
greatest. These locations were determined to be I-70/I-25 and I-70/I-225, as previously noted. As the results 
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demonstrate, the PM10 emissions concentrations for all of the No-Action and Partial Cover Lowered 
Alternative, Basic Option with Managed Lanes Option are below the NAAQS limits. 

Swansea Elementary School is located at Elizabeth Street between York Street and Vasquez 
Boulevard/Steele Street just north of I-70. It is within the I-70/I-25 PM10 hotspot study area, so modeled 
pollutant concentrations are available for ten receptors located on the school property. As shown in Table 21, 
all of the modeled concentrations at the school are below the 24-hour PM10 standard of 150 μg/m3 and, 
therefore, are all in compliance with the NAAQS. As a reminder, the NAAQS defines primary and secondary 
limits for PM10 based on human health and environment/property damage, respectively. In this case, the 
primary and secondary standards are both 150 μg/m3.  

Table 21.  Forecasted PM10 concentrations at Swansea Elementary School 

Receptor Number and 
Location 

Forecasted 2035 PM10 Concentrations (μg/m3)1 

No-Action 
Alternative 

Revised Viaduct 
Alternative2 

Partial Cover Lowered Alternative 

Basic Option3 Modified Option 

1. Playground 
southwest 

138 N/A 121 144 

2. School building 
southwest corner 

134 N/A 121 139 

3. Playground south 138 N/A 120 140 

4. School building 
south edge 

134 N/A 120 138 

5. Playground 
southeast 

138 N/A 120 135 

6. Playground 
northeast 

134 N/A 120 135 

7. Columbine St.--
School Bus Loading 
Zone 

131 136 132 148 

8. Columbine St. 
Between 46th and 
47th Ave. 

128 133 131 145 

9. Columbine St. and 
47th Ave. 

126 128 128 143 

10. Elizabeth St. 
Between 46th and 
47th—Unpaved 
Parking lot across 
from school.  

132 138 129 145 

1Concentrations include project concentrations by alternative plus a background concentration of 113 ug/m3 
2Values for the Revised Viaduct Alternative are not applicable because the receptor would be eliminated under this 
alternative 
3General-Purpose Lanes Option has a slightly higher concentration at receptors 2 and 4 of 121 

7.3. Criteria pollutant emission inventories 
The emission inventories for the criteria pollutants were developed based on the previously described 
process and input data. The emissions inventories are based on vehicle traffic for the roadway segments 
included in DRCOG’s Compass model and in the air quality study area shown in Figure 2. This includes all 
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roadway segments directly affected by the project, and additional roadway segments where traffic volumes 
would change as a result of the project alternatives. Because the analyses are designed to encompass the 
project study area, they also reflect traffic on some roadway segments that would not be affected by the 
project. 

As a result, the emissions totals reported in this section of the Supplemental Draft EIS should be interpreted 
as representing motor vehicle emissions projected to occur within the study area, including both the 
roadways that are affected by the project and those that are not. Since all the freeway segments and most of 
the major streets in the study area do experience traffic volume changes as a result of the project 
alternatives, the majority of the emissions reported in this section do occur on roadways affected by the 
project. Also note that the differences in emissions between alternatives reported in the various exhibits 
below are solely due to the project. 

The criteria pollutants are: 

 Ozone 

 Particulate matter 

 Carbon monoxide 

 Nitrogen oxides) 

 Sulfur dioxide 

 Lead 

Ozone formation requires a complex chemical reaction of other pollutants to occur. It is discussed herein 
based on the inventories of its two primary precursor pollutants: nitrogen oxides and volatile organic 
compounds. Lead has been completely phased out of motor vehicle fuels in the United States and is no 
longer a vehicle emission concern, so no inventories were prepared for that pollutant. 

The 2010, 2015, and 2020 emissions are the same for all alternatives for any given pollutant. Future Build 
conditions begin after opening day and are reflected in the 2025, 2030, and 2035 emissions in the table and 
exhibits in this section. 

It is worth noting that these emissions inventories do not include the effects of EPA’s recently finalized Tier 3 
emissions standards, which are projected to reduce emissions of individual criteria and hazardous air 
pollutants by as much as 10-56% (EPA, 2014).  

7.3.1. Particulate matter 
Table 22, Table 23, Figure 20, and Figure 21 show the values for the PM2.5 and PM10 emission inventories. 
From 2010 forward, both pollutants trend downward, due primarily to the cleaner standards for diesel 
engines, until about 2025 or 2030, when they trend higher as vehicular travel growth overtakes the 
technology-based emission reductions. Although there are minor differences in emissions among the No-
Action and Build Alternatives, there is no real discernible difference, since they are all very close in any given 
year. Therefore, the particulate matter emissions are not a discriminating factor in the selection of a preferred 
alternative.  
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Table 22. PM2.5 emission inventories (tons per day) 

Year No-Action 
Revised 

Viaduct—GP
Revised 

Viaduct—ML 
PCL—GP PCL—ML PCL—Mod 

 January 

2010           0.77            0.77           0.77           0.77           0.77            0.77 

2015           0.52            0.52           0.52           0.52           0.52            0.52 

2020           0.40            0.40           0.40           0.40           0.40            0.40 

2025           0.37            0.37           0.37           0.37           0.36            0.36 

2030           0.37            0.38           0.38           0.38           0.37            0.37 

2035           0.39            0.40           0.40           0.40           0.39            0.39 

 July 

2010        0.54         0.54        0.54        0.54        0.54         0.54 

2015        0.34         0.34        0.34        0.34        0.34         0.34 

2020        0.24         0.24        0.24        0.24        0.24         0.24 

2025        0.20         0.20        0.20        0.20        0.20         0.20 

2030        0.20         0.20        0.20        0.20        0.20         0.20 

2035        0.21         0.21        0.21        0.21        0.21         0.21 

Table 23. PM10 emission inventories (tons per day) 

Year No-Action 
Revised 

Viaduct—GP
Revised 

Viaduct—ML 
PCL—GP PCL—ML PCL—Mod 

 January 

2010           0.95            0.95           0.95           0.95           0.95            0.95 

2015           0.71            0.71           0.71           0.71           0.71            0.71 

2020           0.62            0.62           0.62           0.62           0.62            0.62 

2025           0.62            0.62           0.62           0.62           0.60            0.60 

2030           0.65            0.65           0.65           0.65           0.64            0.64 

2035           0.70            0.70           0.70           0.70           0.68            0.68 

 July 

2010        0.70         0.70        0.70        0.70        0.70         0.70 

2015        0.52         0.52        0.52        0.52        0.52         0.52 

2020        0.44         0.44        0.44        0.44        0.44         0.44 

2025        0.44         0.43        0.42        0.43        0.43         0.42 

2030        0.46         0.45        0.45        0.46        0.45         0.44 

2035        0.50         0.49        0.48        0.49        0.48         0.48 
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Figure 20. PM2.5 emission inventories (tons per day) 

 

Figure 21. PM10 emission inventories (tons per day) 
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7.3.2. Carbon monoxide 
Table 24 and Figure 22 show the CO emission inventories. In almost all cases, the January emissions are 
shown to be higher than July emissions because of differing fuel specifications. The July emissions trend 
down from 2010 to 2035 largely because of fuel economy standards and engine technology. However, the 
January emissions show a different trend, as they begin to increase after 2020. This is explained by an 
increasing affect of engine cold starts in the colder months. There are minor differences in emissions among 
the alternatives in any given year, and the No-Action and PCL—ML alternatives have slightly lower CO 
emissions than the General-Purpose Lanes Options, but the differences are small. Therefore, CO is not a 
discriminating factor in the selection of a preferred alternative. 

Table 24. CO emission inventories (tons per day) 

Year No-Action 
Revised 

Viaduct—GP 
Revised 

Viaduct—ML
PCL—GP PCL—ML PCL—Mod 

 January 

2010              54.2               54.2               54.2              54.2              54.2                54.2 

2015          47.2          47.2          47.2          47.2          47.2          47.2

2020              42.7               42.7               42.7             42.7             42.7                42.7 

2025              43.4               45.2             47.1              45.1              43.7                43.7 

2030              45.0               47.0               49.0              46.9              45.4                45.4 

2035              47.6               49.6               48.7              49.5              48.0                48.0 

 July 

2010          56.5           56.5          56.5          56.5          56.5           56.5 

2015          47.4           47.4          47.4          47.4          47.4           47.4 

2020          40.6           40.6          40.6          40.6          40.6           40.6 

2025          37.7           39.6          41.6          39.5          38.2           40.1 

2030          35.2           37.0          38.8          36.9          35.7           37.5 

2035          32.7           34.3          33.7          34.2          33.1           33.1 
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Figure 22. CO emission inventories (tons per day) 
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7.3.3. Sulfur dioxide 
Table 25 and Figure 23 show the SO2 emission inventories. In all years except 2035, the January emissions 
are higher than the July results. The July emissions display a slight upward trend from 2010 through 2035, 
whereas the January emissions peak in 2020, then begin a downward trend. There are minor differences in 
emissions among the alternatives in any given year, and the No-Action and PCL—ML alternatives have 
slightly lower SO2 emissions than the General-Purpose Lanes Options, but the differences are minimal, so 
SO2 is not a discriminating factor in the selection of a preferred alternative. 

Table 25. SO2 emission inventories (tons per day) 

Year No-Action 
Revised 

Viaduct—
GP 

Revised 
Viaduct—

ML 
PCL—GP PCL—ML PCL—Mod 

 January 

2010            181             181            181            181            181             181 

2015            187             187            187            187            187             187 

2020            181             181            181            181            181             181 

2025            175             179            179            179            174             174 

2030            166             170            170            170            165             165 

2035            159             163            163            163            159             159 

 July 

2010         145          145         145         145         145          145 

2015         156          156         156         156         156          156 

2020         156          156         156         156         156          156 

2025         157          161         165         161         157          160 

2030         158          162         166         162         158          161 

2035         163          167         163         166         162          162 
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Figure 23. SO2 emission inventories (tons per day) 
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7.3.4. Ozone 
Emission inventories for the ozone precursor emission nitrogen oxides are shown in Table 26 and Figure 24. 
The inventories for the other primary precursor, volatile organic compounds, are shown in Table 27 and 
Figure 25. Since ozone is formed in the presence of sunlight through a chemical reaction of these two 
precursors, it is only possible to report trends for the two precursor pollutants and infer what effect these may 
have on ozone levels. Emissions of both nitrogen oxides and volatile organic compounds trend downward 
from 2010 through 2035. Therefore, the on-road motor vehicle contribution to the ozone problem is 
decreasing over time, which would likely result in lower ozone levels, but that depends on the precursor 
emission trends from other sources. 

Table 26. NOx emission inventories (tons per day) 

Year No-Action 
Revised 

Viaduct—GP
Revised 

Viaduct—ML 
PCL—GP PCL—ML PCL—Mod 

 January 

2010           15.9            15.9           15.9           15.9           15.9            15.9 

2015           10.0            10.0           10.0           10.0           10.0            10.0 

2020             6.4              6.4             6.4             6.4             6.4              6.4 

2025             4.9              5.1             5.3             5.1             4.8              4.8 

2030             4.1              4.3             4.4             4.3             4.1              4.1 

2035             3.6              3.7             3.6             3.7             3.6              3.6 

 July 

2010        15.2         15.2        15.2        15.2        15.2         15.2 

2015          9.8           9.8          9.8          9.8          9.8           9.8 

2020          6.5           6.5          6.5          6.5          6.5           6.5 

2025          5.0           5.2          5.3          5.1          4.9           5.1 

2030          4.2           4.3          4.5          4.3          4.2           4.3 

2035          3.7           3.8          3.6          3.8          3.6           3.6 
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Figure 24. NOx emission inventories (tons per day) 

 

Table 27. VOC emission inventories (tons per day) 

Year No-Action 
Revised 

Viaduct—
GP 

Revised 
Viaduct—

ML 
PCL—GP PCL—ML PCL—Mod 

 January 

2010           3.46            3.46           3.46           3.46           3.46            3.46 

2015           2.28            2.28           2.28           2.28           2.28            2.28 

2020           1.65            1.65           1.65           1.65           1.65            1.65 

2025           1.43            1.44           1.44           1.44           1.41            1.41 

2030           1.20            1.21           1.21           1.21           1.18            1.18 

2035           1.04            1.05           1.05           1.05           1.02            1.02 

 July 

2010        3.51         3.51        3.51        3.51        3.51         3.51 

2015        2.35         2.35        2.35        2.35        2.35         2.35 

2020        1.72         1.72        1.72        1.72        1.72         1.72 

2025        1.50         1.51        1.52        1.51        1.47         1.48 

2030        1.26         1.26        1.27        1.26        1.23         1.24 

2035        1.08         1.09        1.07        1.09        1.06         1.06 
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Figure 25. VOC emission inventories (tons per day) 

 

7.4. Mobile source air toxics emission inventories 
The emission inventories for the MSAT pollutants were developed based on the previously described 
process and input data. Of the 21 MSATs, EPA has indicated that the majority of adverse health effects arise 
from seven pollutants, which FHWA has labeled as priority MSATs for NEPA studies. The pollutants are: 

 Benzene 

 Formaldehyde 

 Naphthalene 

 Diesel particulate matter (DPM)/diesel exhaust organic gases 

 Acrolein 

 1,3 butadiene 

 Polycyclic organic matter 

Based on FHWA’s analysis using EPA’s air quality models, DPM is the MSAT of the most concern.
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7.4.1. Benzene 
Table 28 and Figure 26 show the benzene emission inventories. July emissions are higher than January 
emissions in all cases because of benzene’s evaporative properties. In all cases, emissions are showing a 
downward trend from 2010 through 2035. There are no discernible differences in emissions among 
alternatives in any given year, so benzene is not a discriminating factor in the selection of a preferred 
alternative. 

Table 28. Benzene emission inventories (pounds per day) 

Year No-Action 
Revised 

Viaduct—
GP 

Revised 
Viaduct—

ML 
PCL—GP PCL—ML PCL—Mod 

 January 

2010       137.57        137.57       137.57       137.57       137.57        137.57 

2015       100.28        100.28       100.28       100.28       100.28        100.28 

2020          75.29           75.29          75.29          75.29          75.29           75.29 

2025          60.83           61.69          61.69          61.70          60.08           60.08 

2030          45.16           45.80          45.80          45.81          44.61           44.61 

2035          27.72           28.11          28.11          28.11          27.37           27.37 

 July 

2010     191.85      191.85     191.85     191.85     191.85      191.85 

2015     140.66      140.66     140.66     140.66     140.66      140.66 

2020     107.36      107.36     107.36     107.36     107.36      107.36 

2025       88.78        89.95       91.14       89.97       87.74        88.90 

2030       67.89        68.79       69.70       68.80       67.10        67.98 

2035       45.41        46.00       45.18       46.01       44.88        44.69 
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Figure 26. Benzene emission inventories (pounds per day) 

0

50

100

150

200

250

2
0

1
0

2
0

1
5

2
0

2
0

2
0

2
5

2
0

3
0

2
0

3
5
 N

o
 A

ct
io

n

2
0

2
5

2
0

3
0

2
0

3
5
 R

ev
. V

ia
. G

P

2
0

2
5

2
0

3
0

2
0

3
5
 R

ev
. V

ia
. M

L

2
0

2
5

2
0

3
0

2
0

3
5
 P

C
L 

G
P

2
0

2
5

2
0

3
0

2
0

3
5
 P

C
L 

M
L

2
0

2
5

2
0

3
0

2
0

3
5
 P

C
L 

M
o

d

Benzene Emission Inventories (pounds/day)

Benzene (Jan) Benzene (July)



I-70 East Environmental Impact Statement 
Air Quality Technical Report 

 

 
80 

 
August 2014

 

7.4.2. Formaldehyde 
Table 29 and Figure 27 show the formaldehyde emission inventories. July emissions are higher than 
January emissions in all cases because of formaldehyde’s evaporative properties. In all cases, emissions 
are showing a downward trend from 2010 through 2035. There are no discernible differences in emissions 
among alternatives in any given year, so formaldehyde is not a discriminating factor in the selection of a 
preferred alternative. 

Table 29. Formaldehyde emission inventories (pounds per day) 

Year No-Action 
Revised 

Viaduct—
GP 

Revised 
Viaduct—

ML 
PCL—GP PCL—ML PCL—Mod 

 January 

2010         104.72          104.72         104.72         104.72         104.72          104.72 

2015         69.81            69.81           69.81           69.81           69.81            69.81 

2020           45.41            45.41           45.41           45.41           45.41            45.41 

2025           35.77            35.99           35.99           35.95           34.56            34.56 

2030           30.44            30.63           30.63           30.59           29.41            29.41 

2035           26.23            26.40           26.40           26.37           25.35            25.35 

 July 

2010         111.51          111.51         111.51         111.51         111.51          111.51 

2015          75.24           75.24          75.24          75.24          75.24           75.24 

2020          49.90           49.90          49.90          49.90          49.90           49.90 

2025          39.84           40.14          40.45          40.10          38.61           38.91 

2030          34.02           34.29          34.55          34.25          32.98           33.23 

2035          29.29           29.52          28.18          29.49          28.39           28.12 
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Figure 27. Formaldehyde emission inventories (pounds per day) 
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7.4.3. 1,3 Butadiene 
Table 30 and Figure 28 show the 1,3 Butadiene emission inventories. July emissions are higher than 
January emissions in all cases because of 1,3 Butadiene’s evaporative properties. In all cases, emissions 
are showing a downward trend from 2010 through 2035. There are no discernible differences in emissions 
among alternatives in any given year, so 1,3 Butadiene is not a discriminating factor in the selection of a 
preferred alternative. 

Table 30. 1,3 Butadiene emission inventories (pounds per day) 

Year No-Action 
Revised 

Viaduct—
GP 

Revised 
Viaduct—

ML 
PCL—GP PCL—ML PCL—Mod 

 January 

2010             19.0              19.0             19.0             19.0             19.0              19.0 

2015             13.3              13.3             13.3             13.3             13.3              13.3 

2020               9.6                9.6               9.6               9.6               9.6                9.6 

2025               7.8                7.9               7.9               7.9               7.7                7.7 

2030               6.0                6.1               6.1               6.1               5.9                5.9 

2035               4.0                4.1               4.1               4.1               4.0                4.0 

 July 

2010            23.8             23.8            23.8            23.8            23.8             23.8 

2015            16.9             16.9            16.9            16.9            16.9             16.9 

2020            12.5             12.5            12.5            12.5            12.5             12.5 

2025            10.3             10.5            10.7            10.5            10.2             10.4 

2030              8.2               8.3              8.5              8.4              8.1               8.3 

2035              5.9               6.0              5.9              6.0              5.8               5.8 
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Figure 28. 1,3 Butadiene emission inventories (pounds per day) 
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7.4.4. Acrolein 
Table 31 and Figure 29 show the acrolein emission inventories. July emissions are slightly higher than 
January emissions in all cases because of acrolein’s evaporative properties. In all cases, emissions are 
showing a downward trend from 2010 through 2035. There are no discernible differences in emissions 
among alternatives in any given year, so acrolein is not a discriminating factor in the selection of a preferred 
alternative. 

Table 31. Acrolein emission inventories (pounds per day) 

Year No-Action 
Revised 

Viaduct—
GP 

Revised 
Viaduct—

ML 
PCL—GP 

PCL—
GP+ML 

PCL—Mod 

 January 

2010            7.27             7.27            7.27            7.27            7.27             7.27 

2015            4.49             4.49            4.49            4.49            4.49             4.49 

2020            2.57             2.57            2.57            2.57            2.57             2.57 

2025            1.82             1.84            1.84            1.83            1.76             1.76 

2030            1.50             1.51            1.51            1.51            1.45             1.45 

2035            1.28             1.29            1.29            1.29            1.24             1.24 

 July 

2010            7.40             7.40            7.40            7.40            7.40             7.40 

2015            4.62             4.62            4.62            4.62            4.62             4.62 

2020            2.68             2.68            2.68            2.68            2.68             2.68 

2025            1.92             1.93            1.94            1.93            1.86             1.87 

2030            1.57             1.58            1.59            1.58            1.52             1.53 

2035            1.33             1.34            1.27            1.33            1.28             1.27 

 



I-70 East Environmental Impact Statement
Air Quality Technical Report

 

 
August 2014 85
 

Figure 29. Acrolein emission inventories (pounds per day) 
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7.4.5. Naphthalene 
Table 32 and Figure 30 show the naphthalene emission inventories. July emissions are slightly higher than 
January emissions in all cases because of naphthalene‘s evaporative properties. In all cases, emissions are 
showing a downward trend from 2010 through 2035. There are no discernible differences in emissions 
among alternatives in any given year, so naphthalene is not a discriminating factor in the selection of a 
preferred alternative. 

Table 32. Naphthalene emission inventories (pounds per day) 

Year No-Action 
Revised 

Viaduct—
GP 

Revised 
Viaduct—

ML 
PCL—GP PCL—ML PCL—Mod 

 January 

2010         14.86          14.86         14.86         14.86         14.86          14.86 

2015           9.36            9.36           9.36           9.36           9.36            9.36 

2020           5.86            5.86           5.86           5.86           5.86            5.86 

2025           4.57            4.62           4.62           4.62           4.46            4.46 

2030           3.84            3.88           3.88           3.87           3.74            3.74 

2035           3.28            3.31           3.31           3.31           3.20            3.20 

 July 

2010         15.13          15.13         15.13         15.13         15.13          15.13 

2015           9.69            9.69           9.69           9.69           9.69            9.69 

2020           6.18            6.18           6.18           6.18           6.18            6.18 

2025           4.86            4.91           4.96           4.91           4.74            4.80 

2030           4.06            4.10           4.14           4.10           3.96            4.01 

2035           3.43            3.46           3.34           3.46           3.35            3.32 
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Figure 30. Naphthalene emission inventories (pounds per day) 
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7.4.6. Polycyclic organic matter 
Table 33 and Figure 31 show the Polycyclic Organic Matter (POM) emission inventories. January emissions 
are shown to be higher than July emissions in all cases. In all cases, emissions are showing a downward 
trend from 2010 through 2030, then go back up slightly in 2035. There are no discernible differences in 
emissions among alternatives in any given year, so POM is not a discriminating factor in the selection of a 
preferred alternative. 

Table 33. Polycyclic organic matter emission inventories (pounds per day) 

Year No-Action 
Revised 

Viaduct—
GP 

Revised 
Viaduct—

ML 
PCL—GP PCL—ML PCL—Mod 

 January 

2010            6.94             6.94            6.94            6.94            6.94             6.94 

2015            3.95             3.95            3.95            3.95            3.95             3.95 

2020            2.29             2.29            2.29            2.29            2.29             2.29 

2025            1.68             1.74            1.74            1.73            1.68             1.68 

2030            1.61             1.67            1.67            1.66            1.61             1.61 

2035            1.66             1.72            1.72            1.72            1.67             1.67 

 July 

2010            6.27             6.27            6.27            6.27            6.27             6.27 

2015            3.73             3.73            3.73            3.73            3.73             3.73 

2020            2.08             2.08            2.08            2.08            2.08             2.08 

2025            1.43             1.48            1.52            1.47            1.43             1.48 

2030            1.20             1.24            1.28            1.24            1.20             1.24 

2035            1.08             1.11            1.09            1.11            1.08             1.07 
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Figure 31. Polycyclic organic matter emission inventories (pounds per day) 
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7.4.7. Diesel particulate matter 
Table 34 and Figure 32 show the diesel particulate matter (DPM) emission inventories. January and July 
emissions are virtually the same in all cases. The emission trends are downward from 2010 through 2030, 
then increase slightly in 2035. There are no discernible differences in emissions among alternatives in any 
given year, so DPM is not a discriminating factor in the selection of a preferred alternative. 

Table 34. Diesel particulate matter emission inventories (pounds per day) 

Year No-Action 
Revised 

Viaduct—
GP 

Revised 
Viaduct—

ML 
PCL—GP PCL—ML PCL—Mod 

 January 

2010 790 790 790 790 790 790

2015 366 366 366 366 366 366

2020 130 130 130 130 130 130

2025 44 44 40 44 42 42

2030 36 36 34 36 36 36

2035 52 54 50 54 50 52

 July 

2010 796 796 796 796 796 796

2015 368 368 368 368 368 368

2020 130 130 130 130 130 130

2025 44 44 42 44 42 42

2030 36 38 34 38 36 34

2035 54 56 50 54 52 52
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Figure 32. Diesel particulate matter emission inventories (pounds per day) 
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7.5. Greenhouse gas emission inventories 
The greenhouse gas (i.e., atmospheric CO2) emission inventories are shown in Table 35 and Figure 33. 
Summer (July) emissions are greater than winter (January) in all years and alternatives because of the 
additional energy consumption related to air conditioning use. The two alternatives with general-purpose 
lanes that were modeled show almost identical GHG emissions, which would be expected because the 
freeway capacity is the same for both. The PCL Alternative with Managed Lanes Option results in lower 
GHG emissions than the modeled Build Alternatives with general-purpose lanes only. The Revised Viaduct 
Alternative with the Managed Lanes Option, although not modeled, is expected to have GHG emissions 
similar to the PCL Alternative with the Managed Lanes Option. 

Table 35. Greenhouse gas emission inventory (atmospheric CO2, tons per day) 

Year No-Action 
Revised 

Viaduct—
GP 

Revised 
Viaduct—

ML 
PCL—GP PCL—ML PCL—Mod 

 January 

2010           4,064            4,064           4,064           4,064           4,064            4,064 

2015           4,482            4,482           4,482           4,482           4,482            4,482 

2020           4,641            4,641           4,641           4,641           4,641            4,641 

2025           4,860            4,977           4,977           4,973           4,812            4,812 

2030           5,050            5,172           5,172           5,167           5,000            5,000 

2035           5,359            5,488           5,488           5,483           5,306            5,306 

 July 

2010           4,318            4,318           4,318           4,318           4,318            4,318 

2015           4,770            4,770           4,770           4,770           4,770            4,770 

2020           4,946            4,946           4,946           4,946           4,946            4,946 

2025           5,183            5,301           5,422           5,297           5,129            5,246 

2030           5,388            5,511           5,636           5,506           5,332            5,453 

2035           5,718            5,848           5,660           5,844           5,659            5,625 
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Figure 33. Greenhouse gas emission inventory (atmospheric CO2, tons per day) 

 

8. Reduction of air pollutant emissions 
associated with the project 

Motor vehicle emissions from the implementation of the No-Action and Build Alternatives in the study area 
have been evaluated. With the exception of PM for several of the project alternatives, the project is not 
expected to cause any new violations of any standard, increase frequency or severity of any existing 
violation, or delay timely attainment of the NAAQS. The modeled values for the No-Action Alternative and 
Partial Cover Lowered Alternative, Basic Option with Managed Lanes are below the NAAQS and suggest 
that there is no exceedance or impact from the project based on the standards. Therefore, for these two 
alternatives no specific mitigations are necessary for the project to proceed. If an alternative is chosen that 
requires mitigation, one or more of the potential emission reduction measures described below will be 
utilized to minimize impacts to air quality. In this case the specific mitigation measures chosen will be 
detailed in the Final EIS. Additionally, any transportation-related measures or voluntary baseline emission 
reduction strategies already included as part of CO or PM maintenance plans that relate to I-70 East, such 
as street sanding/sweeping activities, would need to continue to be implemented with any of the No-Action or 
Build Alternatives. During construction, dust emissions should be minimized by including techniques to 
control fugitive dust. 

Several ongoing and planned strategies are used in the Denver/North Front Range ozone nonattainment 
area to reduce precursor emissions of VOC and NOx including multi-modal transportation options, rideshare 
programs, vehicle emissions testing, and intersection improvements. Likewise, several strategies have been, 
and continue to be, implemented to maintain CO and PM10 attainment. 
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The following CO strategies are documented in the Carbon Monoxide Maintenance Plan for the Denver 
Metropolitan Area (APCD, 2005): 

 Federal tailpipe standards and regulations, including those for small engines and non-road mobile 
sources. 

 AQCC Regulation No. 4, covering residential wood burning control programs. The Maintenance plan 
makes no revisions to residential wood burning control programs. 

 AQCC Regulations No. 3, No. 6, and Common Provisions, covering industrial source control programs. 
The Common Provisions, and Parts A and B of Regulation No. 3, are already included in the approved 
SIP. Regulation No. 6, and Part C of Regulation No. 3, implement the federal standards of performance 
for new stationary sources and the federal operating permit program. The maintenance plan makes no 
revisions to these regulations. This reference to Regulation No. 6 and Part C of Regulation No. 3 shall 
not be construed to mean that these regulations are included in the SIP. 

 In accordance with state and federal regulations and policies, the state and federal nonattainment New 
Source Review requirements in effect for the Denver area reverted to the state and federal attainment 
Prevention of Significant Deterioration permitting requirements when EPA approved the redesignation 
request and maintenance plan. 

The following PM10 strategies are documented in the PM10 Maintenance Plan for the Denver Metropolitan 
Area (APCD, 2005): 

 Federal fuels and tailpipe standards and regulations. 

 AQCC Regulation No. 4, covering wood stoves, conventional fireplaces, and wood burning restrictions 
on high pollution days. 

 AQCC Regulation No. 16, covering street sanding and sweeping requirements. 

 Regulation of stationary sources of emissions via AQCC Regulations Nos. 1, 2, and 6. 

8.1. Reduction of global greenhouse gas emissions 
To help address the global issue of climate change, USDOT is committed to reducing GHG emissions from 
vehicles traveling on our nation’s highways. USDOT and EPA are working together to reduce these 
emissions by substantially improving vehicle efficiency and shifting toward lower carbon intensive fuels. The 
agencies have jointly established new, more stringent fuel economy and first ever GHG emissions standards 
for model year 2012-2025 cars and light trucks, with an ultimate fuel economy standard of 54.5 miles per 
gallon for cars and light trucks by model year 2025. Further, on September 15, 2011, the agencies jointly 
published the first ever fuel economy and GHG emissions standards for heavy-duty trucks and buses.11 
Increasing use of technological innovations that can improve fuel economy, such as gasoline- and diesel-
electric hybrid vehicles, will improve air quality and reduce CO2 emissions future years. 

Consistent with its view that broad-scale efforts hold the greatest promise for meaningfully addressing the 
global climate change problem, FHWA is engaged in developing strategies to reduce transportation’s 
contribution to GHGs—particularly CO2 emissions—and to assess the risks to transportation systems and 
services from climate change. In an effort to assist States and MPOs in performing GHG analyses, FHWA 
has developed a Handbook for Estimating Transportation GHG Emissions for Integration into the Planning 
Process. The Handbook presents methodologies reflecting good practices for the evaluation of GHG 
emissions at the transportation program level, and will demonstrate how such evaluation may be integrated 
into the transportation planning process. FHWA has also developed a tool for use at the statewide level to 
model a large number of GHG reduction scenarios and alternatives for use in transportation planning, 
climate action plans, scenario planning exercises, and in meeting state GHG reduction targets and goals. To 
assist states and MPOs in assessing climate change vulnerabilities to their transportation networks, FHWA 
                                                      
11 For more information on fuel economy proposals and standards, see the National Highway Traffic Safety 
Administration’s Corporate Average Fuel Economy website: http://www.nhtsa.gov/fuel-economy/.  
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has developed a draft vulnerability and risk assessment conceptual model and has piloted it in several 
locations. 

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 issued a Policy Directive on Air Quality in May 2009. This Policy 
Directive was developed with input from a number of agencies, including the State of Colorado's Department 
of Public Health and Environment, EPA, FHWA, the Federal Transit Administration, the Denver Regional 
Transportation District and the Denver Regional Air Quality Council. This Policy Directive and 
implementation document, the CDOT Air Quality Action Plan, address unregulated MSATs and GHGs 
produced from Colorado’s state highways, interstates, and construction activities. 

As a part of CDOT’s commitment to addressing MSATs and GHGs, some of CDOT’s program-wide activities 
include: 

 Developing truck routes/restrictions with the goal of limiting truck traffic in proximity to facilities, including 
schools, with sensitive receptor populations. 

 Continuing to research pavement durability opportunities with the goal of reducing the frequency of 
resurfacing and/or reconstruction projects. 

 Developing air quality educational materials, specific to transportation issues, for citizens, elected 
officials, and schools. 

 Offering outreach to communities to integrate land use and transportation decisions to reduce growth in 
VMT, such as smart growth techniques, buffer zones, transit-oriented development, walkable 
communities, access management plans, etc. 

 Committing to research additional concrete additives that would reduce the demand for cement. 

 Expanding Transportation Demand Management efforts statewide to better utilize the existing 
transportation mobility network. 

 Continuing to diversify the CDOT fleet by retrofitting diesel vehicles, specifying the types of vehicles and 
equipment contractors may use, purchasing low-emission vehicles, such as hybrids, and purchasing 
cleaner burning fuels through bidding incentives where feasible. Incentivizing is the likely vehicle for this. 

 Funding truck parking electrification (note: mostly via exploring external grant opportunities) 

 Researching additional ways to improve freight movement and efficiency statewide. 

 Incorporating ultra-low sulfur diesel for non-road equipment statewide. 

 Developing a low-VOC emitting tree landscaping specification and emissions absorptive roadside wall 
landscaping. 

Even though project-level mitigation measures will not have a substantial impact on global GHG emissions 
because of the exceedingly small amount of GHG emissions involved, the following measures during 
construction will have the effect of reducing GHG emissions. The above-identified activities are part of a 
program-wide effort by FHWA and CDOT to adopt practical means to avoid and minimize environmental 
impacts in accordance with 40 CFR 1505.2(c). 

8.2. Reduction of fugitive particle emissions during construction 
Potential measures for reducing emissions during construction are presented in this section. Construction-
related fugitive particle emissions will be minimized by implementing the following dust control practices in 
accordance with requirements in AQCC Regulation No. 1, Emission Control for Particulate Matter, Smoke, 
Carbon Monoxide, and Sulfur Oxides: 
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 Use water or wetting agent in solution to control dust at construction sites. 

 Use wind barriers and wind screens to prevent spreading of dust from the site. 

 Have a wheel wash station and/or crushed stone apron at egress/ingress areas to prevent dirt being 
tracked onto public streets. 

 Use vacuum-powered street sweepers to remove dirt tracked onto streets. 

 Cover all dump trucks leaving sites to prevent dirt and dust from spilling onto streets. 

 Cover, wet, compact, or use a chemical stabilization binding agent on all excavated materials. 

 Minimize disturbed areas particularly in winter. 

 Monitor for PM10, which will allow for the real-time modification or implementation of various dust control 
measures. 

Some or all of the measures below may also be implemented, as applicable and manageable, to further 
reduce construction emissions: 

 Prohibit unnecessary idling of construction equipment 

 Locate construction diesel engines as far away as possible from residential areas 

 Locate staging areas as far away as possible from residential uses 

 Require heavy construction equipment to use the cleanest available engines or be retrofitted with diesel 
particulate control technology 

 Use alternatives to diesel engines and/or diesel fuels such as: biodiesel, LNG or CNG, fuel cells, and 
electric engines 

 For wintertime construction, install engine pre-heater devices to eliminate unnecessary idling 

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

 Require construction vehicle engines to be properly tuned and maintained 

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

Additionally, for any road construction project, a written control plan must be submitted for approval by 
CDPHE. The control plan includes all available practical methods that are technologically feasible and 
economically reasonable to reduce, prevent, and control fugitive particulate emission from the source into 
the atmosphere. When a plan is approved, CDPHE may take enforcement action if the owner or operator 
fails to comply with the provisions of a plan.  
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From PM10 report: 

Several regulatory and guidance documents from federal agencies, such as the Environmental Protection 
Agency (EPA) and the Federal Highway Administration (FHWA), provide direction for conducting a PM10 
hotspot analysis for conformity and NEPA purposes. In addition, other documents are used in determining 
input data assumptions. These include: 

 Transportation Conformity Regulations (40 CFR §51.390 and §93), as amended 
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From Criteria Pollutants/MSAT/GHG report: 

Several regulatory and guidance documents from federal agencies, such as the Environmental Protection 
Agency (EPA) and the Federal Highway Administration (FHWA), provide direction for conducting criteria 
pollutant, MSAT, and GHG analysis for NEPA purposes. In addition, other documents are used in 
determining input data assumptions. These include: 

 Transportation Conformity Regulations (40 CFR §51.390 and §93), as amended 
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2012 

 EPA’s Using MOVES for Estimating State and Local Inventories of On-Road Greenhouse Gas 
Emissions and Energy Consumption (EPA-420-D-12-001, Public Draft, January 2012) 
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1. Introduction

This document describes the proposed air quality analysis approach for the I-70 East project.  The approach 
outlined in this document goes beyond federal requirements in several areas because of air quality concerns 
expressed during the public involvement process.  This protocol is specific to this project only—it does not 
represent a change to Colorado Department of Transportation (CDOT)/Federal Highway Administration 
(FHWA) standard practice for analysis of air quality impacts in the National Environmental Policy Act (NEPA) 
process, nor does it establish a precedent for future air quality analyses in Colorado.  

2. Background

The Draft Environmental Impact Statement (EIS) for the I-70 East project was released to the public in 
November 2008.  No public support was received on any of the proposed alternatives in the 2008 Draft EIS; 
therefore, CDOT and FHWA committed to selecting a preferred alternative by using a collaborative decision-
making process in partnership with corridor communities and stakeholders. As a result, CDOT formed the 
Preferred Alternative Collaborative Team (PACT) to arrive at a preferred alternative, but this process ended 
without consensus in August 2011.   

Since then, CDOT has identified a new alternative, the Partial Covered Lowered Alternative, which retains I-
70 on its current alignment, but lowers the highway between Brighton Boulevard and Colorado Boulevard 
(similar to portions of I-25 south of Broadway) with a 900-foot-long cover over the highway between 
Columbine Street and Clayton Street near Swansea Elementary School.  This new alternative as well as any 
changes to previously analyzed alternatives required the development of the Supplemental Draft EIS, 
scheduled to be released for public review in summer 2013.   

Traffic data from the DRCOG model is being used to conduct the air quality analysis for the Supplemental 
Draft EIS.  The air quality analysis will be updated with DynusT model results prior to the Final EIS.   
The interim DRCOG model data will come from the Compass and not the newer Focus regional travel 
demand model.  The Compass model is still the official model for use on project-level studies in the region.  
FTA has not approved the Focus model yet (for New Starts projects) and no consultants are able to run the 
Focus model at this time.  However, the traffic modeling for the project will use the updated socioeconomic 
forecasts produced by DRCOG in the fall of 2012. 

This document details each of the proposed approach elements, with project-level conformity addressed 
first, followed by elements of the NEPA analysis.  The U.S. Environmental Protection Agency’s (EPA) 
transportation conformity hotspot guidance documents

1
 for carbon monoxide (CO) and particulate matter

less than 10 micron size (PM10) identify many items for interagency consultation, which are reflected in the 
following sections.  For those items where the guidance provides some flexibility and defers to the 
interagency consultation process, the project team has proposed options and/or a preferred approach. 

1
 Transportation Conformity Guidance for Quantitative Hot-spot Analyses in PM2.5 and PM10 Nonattainment and 

Maintenance Areas (EPA-420-B-10-040, December 2010) 

Using MOVES in Project-Level Carbon Monoxide Analyses. (EPA-420-B-10-041, December 2010) 

Official Release of the MOVES2010a and EMFAC2007 Motor Vehicle Emissions Models for Transportation Conformity 
Hot-Spot Analyses and Availability of Modeling Guidance (Federal Register, Volume 75, No. 243, December 10, 2010) 
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3. Transportation Conformity

The Supplemental Draft EIS will include a discussion and preliminary analysis of transportation conformity.  
A formal draft project-level conformity determination will be included in the Final EIS, with the final conformity 
determination made in the Record of Decision. 

Project-level conformity applies to transportation projects in air quality nonattainment and 
attainment/maintenance areas.  Project-level conformity is conducted for projects that are funded and/or 
approved by FHWA or FTA and/or considered regionally significant.  To pass project-level conformity, the 
project must be included in a conforming RTP and TIP; and the project cannot create new, increase the 
frequency of, or exacerbate the severity of air quality violations.  Furthermore, the design and concept for the 
proposed project must be adequately defined and must remain consistent with the project’s definition in the 
conforming RTP and TIP.   

If the project changes in concept or design during the planning process, or if it was not originally included in 
the RTP and TIP, the regional conformity analysis would need to be revisited before the project can proceed. 
This is the case with the I-70 East Corridor.  There are some projects included in the 2035 RTP which is 
developed and maintained by DRCOG.  However, neither the No-Build nor any of the alternatives are fully 
included in the RTP.  An amendment to the RTP will be necessary once the preferred alternative is selected 
and prior to the issue of a Record of Decision by FHWA. 

The following projects related to the I-70 East Corridor are included in the 2035 RTP: 

 I-70 viaduct replacement (partial) from Brighton Boulevard to Colorado Boulevard

 I-70 widening from I-270 to Havana Street

 I-70 at Vasquez Boulevard interchange improvements

3.1. Carbon Monoxide 

The 2008 Draft EIS included CO hotspot modeling for four intersections.  The project team proposes to scale 
back the CO hotspot analysis for the Supplemental Draft EIS.  The team feels that this is justified because 
the CO modeling for the 2008 Draft EIS showed reasonably low values (approximately 5 to 6 parts per 
million [ppm] compared to a standard of 9 ppm) and MOVES CO emissions rates are lower than the 
MOBILE6.2 rates used in the 2008 Draft EIS. 

The 2008 Draft EIS found that the interchange at I-70 and Colorado Boulevard would have the highest CO 
concentrations in the project area.  Because the alternatives evaluated in the Supplemental Draft EIS are 
expected to have similar impacts on speeds and traffic volumes to those in the 2008 Draft EIS, the project 
team proposes to consider this location to represent the worst case within the project area and to model only 
this location for CO.  Due to more detailed DynusT mesoscopic simulation model now being applied in this 
analysis, however, there is a possibility that the worst-case location could change.  This will be monitored 
and a different location may be modeled if warranted. 

CDOT will conduct the CO hotspot analysis using CAL3QHC and MOVES.  Concentration estimates will be 
produced for all alternatives and options.  Background concentrations will be calculated using the procedure 
in 40 Code of Federal Regulations (CFR) §93.123(c) (transportation conformity rule) in consultation with the 
Air Pollution Control Division (APCD).  The conformity rule requires the analysis to cover the year of peak 
emissions.  In the 2008 Draft EIS, the year of peak emissions was 2030; however, the Draft EIS also 
indicated that concentrations would be highest in 2010. CDOT will address this uncertainty by comparing 
emissions factors and VMT for interim years 2015, 2020, 2025 and 2030 to see if they ―peak‖ prior to the 
design year.  The consideration of multiple years is appropriate given the project phasing. 
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CDOT will then model a worst-case emissions scenario using the highest peak period traffic volumes and 
lowest peak period temperatures and speeds.   The conformity rule requires modeling of locations that are or 
will be at level of service D or worse.  In the case of the I-70 project, this could be dozens of intersections.  
Because the project team is proposing to model only the worst-case location, the EPA Regional 
Administrator will need to approve this approach pursuant to 40 CFR §93.123(a)(1).  Similar approval was 
sought and received for the streamlined approach used for CO hotspot modeling for the T-Rex project. 

The following comments were received from EPA Region 8 on March 5, 2013: 

Region 8 consulted with our Office of Transportation and Air Quality (OTAQ) and we have agreed 
that this approach is acceptable, as was done for the Trex project, for CO hotspot modeling for the I-
70 East project.   

A letter was received from Shaun L. McGrath, EPA Region 8 Administrator, on June 12, 2013, formally 
agreeing to the above methodology. 

3.2. Particulate Matter (PM10) 
 
While the community and the reviewing agencies are concerned about the potential particulate matter 
impacts from the project, the regulatory definition of a ―project of air quality concern‖ in 40 CFR §93.123(b) 
centers on whether the project has a significant impact on diesel traffic volumes.  Because the project does 
not include transit-related elements and Denver is a PM10 maintenance area (e.g., the State Implementation 
Plan [SIP] does not identify ―areas of violation or possible violation‖), the following criteria from this section of 
the rule apply: 
 

b. PM10 and PM2.5 hot-spot analyses.  
i. The hot-spot demonstration required by §93.116 must be based on quantitative analysis methods 

for the following types of projects:  
(1) New highway projects that have a significant number of diesel vehicles and expanded 

highway projects that have a significant increase in the number of diesel vehicles;  
(2) Projects affecting intersections that are at Level-of-Service D, E, or F with a significant 

number of diesel vehicles or those that will change to Level-of-Service D, E, or F because of 
increased traffic volumes from a significant number of diesel vehicles related to the project.  

The project team believes that it can demonstrate that the project is not a ―project of air quality concern‖ 
pursuant to the conformity rule because there is no significant change in diesel truck traffic between the No-
Action Alternative and any of the Action alternatives.  The 2008 Draft EIS found very small changes in truck 
traffic under the alternatives, largely because there are no existing alternative routes for traffic to divert from 
and the same is expected from the updates with the Supplemental Draft EIS.  
 
The model results for the No-Action and two build alternatives indicate that the I-70 East Corridor is not a 
project of air quality concern.  Table 1 shows the commercial vehicle miles of travel (VMT) and vehicle hours 
of travel (VHT) for the three Compass model runs based on the project study area for air quality.  The study 
area is based on the impacts of different I-70 alternatives on the surrounding roadway network.    
 
The results in Table 1 indicate a very small increase (i.e., 1–3%) in commercial vehicle VMT in the study 
area between the No-Action and build alternatives.  Congested VHT decreases between the No-Action and 
build alternatives.  In some respects, VHT is the better measure because emissions are a function of speed.  
In either case, a small increase in VMT and a small decrease in VHT confirm that the I-70 East Corridor is 
not a project of air quality concern with regard to the PM10 analysis and transportation conformity 
requirements. 
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Table 1. Commercial Vehicle Miles and Hours of Travel (2035, study area) 

 

Measure No-Action 
Revised Viaduct – 
General Purpose 

Partial Cover 
Lowered - General 

Purpose 

Partial Cover 
Lowered – 

Managed Lanes 

Vehicle Miles 
of Travel 

(VMT) 

503,400 521,500 519,900 506,700 

Percent Difference 
from No-Action 4% 3% 1% 

Vehicle Hours 
of Travel 

(VHT) 

16,660 16,280 16,290 16,220 

Percent Difference 
from No-Action -2% -2% -3% 

 
 
Based on this information, it does not appear that a PM10 hotspot analysis will be required for conformity.  
Once the more detailed Dynus-T travel modeling results are available, the project team will reevaluate this 
conclusion and engage the Interagency Consultation group.  The group will either confirm that the project is 
not a ―project of air quality concern‖ for conformity purposes or discuss any necessary changes to the PM10 
hotspot modeling analysis being conducted for NEPA purposes (discussed below) in order for it to also meet 
applicable conformity requirements. 
 

4. NEPA Analysis 

4.1. National Ambient Air Quality Standards and Mobile Source 
Air Toxics Emissions Analysis 

 
As with the 2008 Draft EIS, the Supplemental Draft EIS will include an emissions inventory for National 
Ambient Air Quality Standards (NAAQS) pollutants/precursors and Mobile Source Air Toxics (MSAT) 
pollutants that will be developed using MOVES2010b’s County Scale option.  The MSATs analyzed will 
reflect the more recent list of priority MSATs in FHWA’s 2009 guidance.  The analysis will be conducted by 
APCD using traffic data provided by CDOT.   

Emission factors are generated at the County-Scale in MOVES and applied at the link level.  In MOVES, the 
County Scale is one of three options for running the model.  It facilitates the use of local input data to 
develop emissions factors.  It does not mean that county-level emissions totals will be generated. 

The 2008 Draft EIS included several analysis years (1990, 2001, 2010, 2020, and 2030) based on input 
received during the consultation process for the document.  This analysis was compromised by the fact that 
the 1990 vehicle miles of travel (VMT) came from a different source and estimates for the more recent years 
were suspect (while VMT grew by 20-30 percent each decade between 2001 and 2030, it appeared to 
―grow‖ by almost 100 percent between 1990 and 2001). 

For the supplemental DEIS, the problematic 1990 and 2001 analysis years will no longer be included so that 
the analysis for different years is based on the same source for travel data.  The revised analysis will use a 
base year of 2010 and a horizon year of 2035 consistent with other major projects. 
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4.2. PM10 Quantitative Hotspot Analysis 

General modeling approach 

 
Quantitative PM10 hotspot analysis will be conducted for NEPA purposes to address community/reviewing 
agency concerns about PM10 concentrations. CDOT plans to perform this analysis in-house using alternative-
specific traffic data provided by the consultant team.  CDOT proposes to use MOVES2010b at the Project 
scale for emissions analysis along with road dust/sanding emissions factors from the current PM10 
maintenance plan and the AERMOD dispersion model.  AERMOD was selected because 1) CDOT staff 
have considerable experience with running AERMOD, 2) AERMOD can model closure of the truck stop 
affected by some of the alternatives, and 3) AERMOD can model the outflow from the proposed decked 
portion of I-70.   

Season(s) to be modeled 

 
Because PM10 (and CO) violations have typically occurred in the winter and the maintenance plans for these 
pollutants address wintertime conditions, the project team proposes modeling only the winter season.  This 
will reduce the MOVES modeling workload by a factor of four while still modeling the ―worst-case‖ season for 
air quality in Denver. 
 

Location(s) to be modeled 

 
Because this project covers a large geographic area, the project team prefers to model a subset of the 
project with the highest likelihood of PM10 NAAQS violations.  The highest volume locations in the project 
area are associated with major interchanges.   The 2008 Draft EIS provided estimated traffic volumes for 
2030, as listed in Table 2. 

Table 2. 2030 Estimated Traffic Volumes 

Interchange 2030 Annual Average Daily Traffic 

I-70/I-25 ~400,000 

I-70/I-270 ~370,000 

I-70/I-225 ~350,000 

I-70/Peña Boulevard ~305,000 

 
The I-70/I-25 interchange is outside of the project limits but upwind of the project area under some met 
conditions.  Volumes at this interchange change slightly under some alternatives.  The I-70/I-270 and I-
70/Peña Boulevard interchanges have high traffic volumes but no nearby land uses with public access.   
Background concentrations are likely to be the same at all locations based on the proximity of the nearby 
PM10 monitors (the same background concentrations would likely be used for any locations along the 
corridor, as discussed in the following subsection).  Considering these factors, the project team proposes two 
modeling locations:  (1) from the Mousetrap east along I-70 to the Vasquez Boulevard/Steele Street 
interchange and (2) the area around the I-70/I-225 interchange.   
 
There are several build alternatives associated with the project, and some of these alternatives include 
―options‖ (e.g., managed lanes or no managed lanes).  The project team will produce concentration 
estimates for each alternative and option (including No-Action).   
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Emissions modeling 

 
Hotspot analysis for transportation conformity is required to address the ―years of peak emissions.‖  While 
this analysis is being conducted for NEPA purposes and not conformity, CDOT proposes to apply the same 
guideline.  For PM10, the project team proposes to model the design year (2035) based on the growth in 
PM10 emissions documented in the 2008 Draft EIS.   (CDOT will verify that the emissions trend using 
MOVES is the same as the trend calculated for the prior DEIS with MOBILE6.2.)  Prior to conducting 
modeling, the project team will evaluate emissions in multiple years due to project phasing—that is, compare 
emissions factors and VMT for interim years to see if they ―peak‖ prior to the design year (such that lower 
VMT in an interim year could still result in higher emissions).  If this turns out to be the case, then the project 
team will model whichever year results in the highest emissions. 
 
The project team will need to define which roadway links to model for each location.  Based on the examples 
in EPA’s particulate matter hotspot training materials, the team proposes to model freeway links, major 
arterial links, and associated connecting roads (ramps and frontage roads) that are affected by the project.   
 
Also, based on EPA’s guidance, the project team proposes to model daily emissions using four MOVES runs 
reflecting morning (AM) peak, midday, evening (PM) peak, and overnight.  At this point, it appears that traffic 
data from the DynusT model will be available for AM peak, PM peak, and daily, so the midday and overnight 
travel activity will need to be estimated using data for the three available time periods and the DRCOG 
model results.   
 
A major truck stop servicing the corridor will be closed under some of the alternatives.  It will be modeled as 
an off-network link in MOVES and modeled as an explicit source in AERMOD.  Activity data for the truck stop 
will be obtained from data collected by the project team either through peak hour counts or supplied by the 
business proprietor.  
 
Construction dust will not be included in the analysis because construction is not expected to last longer than 
5 years at any individual site.  
 
The following additional MOVES input assumptions will be used: 
 

 Link source type (vehicle mix).  To meet schedule demands, initial link data will be constructed 
from the Denver Regional Council of Governments (DRCOG) conformity model. Additional, higher-
accuracy traffic data from the DynusT model will be available later and incorporated into the analysis 
prior to the Final EIS.  CDOT will compare datasets and update links to reflect the DynusT model 
results where a statistically significant difference is demonstrated. 

 Non-travel-related inputs. CDOT is working with APCD to assemble non-travel-related inputs such 
as age distribution, fuels, Inspection/Maintenance (I/M), and meteorological inputs.  Under EPA’s 
particulate matter hotspot guidance, the meteorological inputs for the MOVES modeling need to be 
consistent with the AERMOD met inputs and the inputs used for the regional emissions analysis for 
conformity.  CDOT will develop temperature and humidity data for the four MOVES time periods by 
extracting and averaging the relevant hourly data from the AERMOD meteorological data set. 

Dispersion modeling 

 
AERMOD receptors will be located per the general guidelines for PM10 in EPA’s particulate matter hotspot 
guidance.  AERMOD will be used to auto-generate receptors for the PM hotspot analysis and any receptors 
that are in the right-of-way or on property where the general public does not have access will be removed. 

Identifying an appropriate monitor to use for PM10 background concentrations is a key topic for interagency 
consultation.  A complicating factor is that there is no monitor that is upwind from the project area under most 
meteorological conditions that also captures the industrial contributions that the project area neighborhoods 
are concerned about.  Denver’s Continuous Ambient Monitoring Program (CAMP) station and the Commerce 
City, Welby, and National Jewish Health (NJH) sites are the closest monitors to the project area.  CAMP is in 
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the Central Business District and is not representative of land use anywhere else in the project corridor.  It 
appears that the NJH monitor does not record PM10 emissions.  Each of the monitors is downwind of at 
least one major highway, which means they may not represent a true background value.  After reviewing the 
locations of these three monitors on aerial photographs, the project team proposes to use Commerce City as 
the background monitor as it best captures the industrial PM10 contributions in the project area and is a 
reasonable distance from the I-70 corridor (i.e., it may best reflect actual background concentrations, 
excluding I-70 impacts).  It also may be appropriate to use a different monitor or interpolate between these 
and/or another monitor.   

The following comments were received from EPA Region 8 on March 5, 2013: 

EPA would note that interpolating between monitors would require additional guidance from OTAQ 
and our Office of Air Quality Planning and Standards (OAQPS) and may require significant effort.  
Perhaps the best course would be, as noted above, to try to select a single monitor that would 
sufficiently represent the background concentrations for the project. 

EPA’s guidance requires use of the highest PM10 value over a 3-year period, excluding exceptional events, 
to represent background.  The project team proposes to determine the background concentration using 
2009-2011 data because calendar year 2012 data will not be complete and quality assured until the PM10 
hotspot analysis is already complete.  (According to EPA’s AirData site, annual statistics for 2012 are not 
final until May 1, 2013.)  The 2012 data can be reflected in revised design value calculations for the Final 
EIS. 

4.3. CO Hotspot modeling 
 
The CO hotspot analysis for conformity purposes will also serve as the analysis for NEPA.  While the 
conformity regulations only require analysis of a preferred alternative (and the No-Action Alternative if the 
preferred alternative violates the NAAQS), the CO hotspot analysis will include all of the alternatives for 
NEPA purposes. 

4.4. Evaluating CO Concentrations in the Covered Portion of I-70 
 

An emergency ventilation system is assumed as part of the Partial Cover Lowered alternatives.  The 
ventilation system is for emergency situations including incidents, accidents, and weather.  It would operate 
automatically based on emissions sensors in the tunnel.   

The project team wishes to evaluate the CO levels that motorists and/or workers may be exposed to with its 
natural ventilation design, particularly under conditions of slowed or stopped traffic due to snowstorms or 
traffic incidents.  FHWA guidance establishes maximum CO levels in tunnels to protect the travelling public 
with an adequate margin of safety (see Table 3). 

 

Table 3. Maximum Carbon Monoxide Levels in Tunnels 

Maximum CO Level (ppm) Peak-hour Exposure Time (minutes) 

120 15 

65 30 

45 45 

35 60 

Source:  Revised Guidelines for the Control of Carbon Monoxide Levels in Tunnels (FHWA-HEV-30, March 31, 1989) 
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The projected levels of CO will be analyzed using guidance from Chapter 13, Enclosed Vehicular Facilities 
from The American Society of Heating, Refrigerating and Air-Conditioning Engineers Applications Handbook 
(2011, pages 13.1-13.30). The covered portion of I-70 matches the American Society of Heating, 
Refrigerating, and Air-Conditioning Engineers guidance’s characterization of a bi-directional tunnel with 
natural or traffic-induced ventilation and these data points will be applied for the air quality analysis.  

As a side note, two Stapleton Airport Tunnels carried I-70 under one of the airport’s north-south runways and 
taxiways from the 1970’s to 1995.  The east tunnel was the shorter of the two and was built later than the 
longer tunnel.  The longer tunnel is estimated to be approximately 800 feet in length based on relationships 
using old aerial photography.  The length of the shorter tunnel is estimated at 250 feet with a 250 foot 
separation between the tunnels. 

 

 

Aerial photo of Stapleton Airport Tunnels     
Scale: 1 inch = 400 feet (approx.) 

4.5. Mobile Source Air Toxics  
 
FHWA recently revised the guidance for MSAT analyses in NEPA documentation.  The revisions reflect 
recent MSAT research and changes in methodology for conducting emissions analysis.  They incorporate 
the use of the latest version of MOVES (MOVES2010b) in MSAT analyses for NEPA studies.  To the extent 
possible, the Supplemental Draft EIS will address the recommendations of the guidance, but revisions may 
be needed for the Final EIS. 

As noted earlier, an MSAT emissions burden analysis similar to the analysis in the 2008 Draft EIS will be 
compiled by APCD using MOVES with CDOT providing traffic data.  The MSAT analysis will cover the newer 
list of seven priority MSATs in FHWA’s 2009 guidance.   

The project team will obtain and summarize MSAT monitoring data for the project area and, to the extent 
possible, report trends.  New data will not be collected.  FHWA will work with CDOT to develop updated 
language describing MSAT research conducted since the 2008 Draft EIS.  This will be based on FHWA’s 
updated MSAT guidance.   
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The Supplemental Draft EIS will include an expanded discussion of the findings of the Good Neighbor study 
in consultation with City and County of Denver Department of Environmental Health (DEH). DEH has 
committed to updating the Good Neighbor study to reflect updated emissions factors in MOVES. CDOT 
intends to provide DEH with recalculated MOVES emissions factors for the Good Neighbor project area that 
will replace those originally generated by MOBILE6.2, which is no longer supported by EPA.  

DEH will use these emissions factors in conjunction with their existing CALPUFF modeling platform to 
analyze trends in air quality.  CALPUFF is being used rather than AERMOD for the MSAT analysis because 
AERMOD is not supported for near-roadway applications of MSATs.  This will help the public see how 
emissions might change compared to the levels DEH modeled for their 2007 report (due to fleet turnover and 
use of MOVES). The full study will be posted on the I-70 East project website, along with CDOT addendums 
containing emissions comparisons and analysis of trends in air quality, if possible.   

The following comments were received from EPA Region 8 on March 5, 2013: 

Region 8 has conferred with OTAQ and we note that this statement (i.e., CALPUFF is being used 
rather than AERMOD for the MSAT analysis because AERMOD is not supported for near-roadway 
applications of MSATs) is not correct and does not comport with general practice among air quality 
modelers. AERMOD, CALINE3, CAL3QHC, and CAL3QCHR are all able to model MSAT 
concentrations. The modeling procedures outlined in the EPA guidance document, Transportation 
Conformity Guidance for Quantitative Hot-spot Analyses in PM2.5 and PM10 Nonattainment and 
Maintenance Areas, are applicable to MSATs, as specified in Section 1.5 of that document. We note 
also that AERMOD is able to model NO2 concentrations, as specified in Section 10 of EPA's Near-
road NO2 Monitoring Technical Assistance Document.  In conclusion, there is no technical reason 
why AERMOD could not be used to model MSATs or NO2 or why CALINE3, CAL3QHC, or 
CAL3QHCR could not be used to model MSATs. 

EPA has determined that the PM2.5 NAAQS are also protective of exposure to diesel particulate matter.  The 
Supplemental Draft EIS could cite this information and show the trend in PM2.5 concentrations as a way of 
addressing this particular MSAT. 

4.6. Greenhouse Gases 

An updated version of the FHWA standard language will be used with modifications by CDOT to reflect 
Colorado climate activities.  The table at the end will be replaced with greenhouse gas emissions by 
alternative calculated by APCD using the same travel data as the MSAT analysis.  The MOVES emission 
factors for GHGs including CO2 will include adjustments for the most recent changes to the CAFE fuel 
economy standards.  Global, national, statewide, and regional GHG emissions from the FHWA table and 
other sources as available will be included in the supplement to the DEIS to provide context. 

4.7. Construction Fugitive Dust 

The 2008 Draft EIS included a short discussion of construction fugitive dust impacts and a comparison of the 
volume of material moved for each construction alternative.  The project team proposes that this analysis 
should be updated in the Supplemental Draft EIS.  This is included for NEPA purposes, not conformity.  As 
noted previously, construction is not expected to last long enough for these emissions to be included in a 
conformity analysis.  Monitoring plans have not yet been prepared, but monitoring of PM10 emissions during 
construction is anticipated.
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Appendix C: MOVES Run Specifications 
for the CO Hotspot Analysis 

Run Specifications (“RunSpecs”) were developed for each MOVES run. The RunSpec consists of sets of 

input options that define data to be used in the analysis. The following data items are included in the 

RunSpec: 

Description 

The description panel was used to identify the project/alternative, pollutant, the time period, and the type 

of link being analyzed. 

Scale 

When using AERMOD, a grams/hour emission factor is needed. Therefore, “Inventory,” which produces 

results for PM-10 emissions on each link, was selected. Since CAL3QHC requires emission rates in terms 

of both grams per vehicle-mile for free-flow links and grams per hour for queue links, Inventory was 

selected as output for the screening analyses of intersections. 

Time Spans 

The Time Spans panel is used to define the specific time period covered in the MOVES run. The MOVES 

model processes one hour, of one day, of one month, of one year for each run. In other words, each 

MOVES run represents one specific hour. 

For the CO hotspot analysis, time aggregation was set to “hour,” which indicates no pre-aggregation. The 

“day” selection was set to “weekday”. The year, month, and hour was set to specifically describe the peak 

traffic scenario. For example, the run describing the morning peak traffic scenario was set to be: 2010, 

January, 8:00 a.m. to 8:59 a.m. This directs the model to simulate 8:00 a.m. to 9:00 a.m. for the morning 

peak period. For the evening peak period, 5:00 p.m. to 5:59 p.m. was used. 

Geographic Bounds 

The Geographic Bounds panel requires the user to define the specific county that will be modeled. Only a 

single county (or single custom domain) can be included in a MOVES run at the project level. For the CO 

hotspot analysis, Denver County was selected. The guidance (EPA-420-B-10-041) describes three 

options for modeling a project in more than one county. The first option was selected, which calls for the 

selection of the county in which the majority of the project is located if the county-specific data are the 

same for all counties in the project area. This project spans multiple counties (Denver, Adams, 

Arapahoe), although the majority of the project lies within Denver County. Furthermore, this option is 

appropriate because the Denver county-specific fuel and age distribution data are the same for all the 

counties in the Denver Metropolitan Area and, therefore, in the project area. 

Vehicles, Equipment, and Fuel Type 

The Vehicles/Equipment panel is used to specify the vehicle types that are included in the MOVES run. 

This project-level CO hotspot analysis includes all vehicle types that are expected to operate in the 

project area. This was accomplished by selecting all of the appropriate fuel and vehicle type combinations 

in the Vehicle/Equipment panel, which reflects the full range of vehicles that will operate in the project 

area. Gasoline and diesel fuel types were chosen. 

The following vehicles were selected: 



 Motorcycle 

 Passenger car 

 Passenger truck 

 Light commercial truck 

 Refuse vehicle 

 Motor home 

 School bus 

 Transit bus 

 Intercity bus 

 Single-unit long-haul truck 

 Single-unit short-haul truck 

 Combination long-haul truck 

 Combination short-haul truck 

Road Type 

The Road Type panel was used to define the types of roads that are included in the project. For this 

project, three road types were used: 

1) Urban Restricted Access—an urban highway that can be accessed only by an on-ramp 

2) Urban Unrestricted Access—all other urban roads (arterials, connectors, and local streets) 

3) Off Network—for the Pilot truck stop 

Rural road types were not selected as the project lies exclusively in an urban area. The road type 

designation determines the driving cycle used for the given roadway. This considers stop-and-go activity, 

acceleration, deceleration, cruising, idling, and other driving behavior. For this analysis, the default driving 

cycles were used. 

Pollutants and Processes 

The Pollutants and Processes panel was used to select both the types of pollutants and the emission 

processes that produce them. In completing this CO screening analysis of an intersection project using 

CAL3QHC, both free-flow and queue links were characterized. For this analysis, MOVES was used to 

calculate CO pollutant emissions for two separate processes: 

1) Running Exhaust 
2) Crankcase Running Exhaust 

Emission rates were post-processed from the MOVES output to calculate an aggregate emission factor 

containing both emission types (processes). 

Manage Input Databases 

This input panel was not utilized for this analysis. 

Strategies 

This input panel was not utilized for this analysis. 

Output 

This panel allows the user to specify how they would like the MOVES output to be formatted, including 

what data it should contain and in what units of measure. Under the General Output pathway, “grams” 

and “miles” were selected for the output units to provide emissions rates for air quality modeling. Also, 



“Distance Traveled” and “Population” were selected under the “Activity” heading to obtain vehicle volume 

information for each link in the output (i.e., to allow for the calculation of emissions rates in vehicle-grams 

per mile if desired). Under the “Output Emissions Detail” heading, the box labeled “Emission Process” 

was selected. This is necessary for post-processing the MOVES output as multiple emissions processes 

are being modeled and MOVES does not automatically calculate an aggregate emissions rate. 

Advanced Performance Features 

This input panel was not utilized for this analysis. 
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Appendix D: MOVES Input Data for the  
CO Hotspot Analysis 

The MOVES input database tables, sources, and assumptions that contain the project details are 
described in this appendix. These tables are imported into the MOVES model runs using the Project Data 
Manager. 

Meteorology 

Local meteorology data were used for the CO hotspot analysis. Temperature and humidity data used as 
input to the CO hotspot analysis were obtained from the Denver International Airport weather station and 
are consistent with the EPA’S guidance that meteorology data must be representative of the Denver 
region. The same meteorology data were used in both the MOVES and CAL3QHC models. Temperature 
and humidity data are contained in the Appendix D Supplement. 

Vehicle Type and Age Distribution 

Vehicle age distribution represents the percentage of vehicles by age for each calendar year (yearID) and 
vehicle type (sourceTypeID). The Age Distribution Importer was used to enter these data. The distribution 
of the vehicle age fractions must sum to 1.00 for each vehicle type and year. For this analysis, the latest 
available local age distribution assumptions from the CO State Implementation Plan were provided by 
APCD. The original source data are from the Colorado Department of Revenue and are consistent with 
those data used in the most recent conformity determination for the Denver region. The 2010 and 2035 
vehicle age distributions are contained in the Appendix D Supplement. 

Fuel Specifications 

The Fuel Supply Importer and Fuel Formulation Importer were used to enter the necessary information 
describing fuel type and fuel mix for each respective MOVES run. Per EPA guidance (EPA-420-B-10-041) 
in Section 2.4.3, the MOVES default fuel supply and formulation information were used for this project-
level CO analysis. The importers are used to import the default fuel template. 

Inspection and Maintenance 

This project falls within an area covered by an existing Inspection and Maintenance (I/M) program. As 
such, the MOVES Inspection and Maintenance Importer was used. The local I/M program input data were 
provided by APCD and are shown in the Appendix D Supplement. 

Link Source Type 

The Link Source Type Importer defines the fraction of the link traffic volume that is represented by each 
vehicle type (source type). For this analysis, project-specific commercial traffic data were provided for 
each link from the intersection traffic data associated with each modeled alternative. These project-
specific data were used in conjunction with the latest regional emissions analysis to develop a link source 
type by vehicle type for each link. 

Links 

The Links Importer was used to define the individual roadway links. All links modeled were defined with 
unique IDs. Information on each link’s length (in miles), traffic volume (units of vehicles per hour), average 
speed (miles per hour), and road grade (percent) were provided. The traffic data are from the DRCOG 
Compass model. 

Consistent with the 1992 Guideline, to produce emission rates for a CO screening analysis of an 
intersection, users performing such an analysis should calculate emissions based on average speeds. 



The average speed defined for each link is internally matched with a MOVES default drive cycle based on 
that average speed, road grade, and road type and is used to calculate emissions. 

The intersection free-flow links and queue link were defined as follows: 

 Free-Flow Links—an average free-flow speed and traffic volume was defined for each free-flow 
link that reflected conditions at peak traffic periods 

 Queue Links—queue links were assigned an average speed of zero, indicating entirely idle 
operation 

Describing Vehicle Activity 

MOVES determines vehicle emissions based on operating modes, which represent different types of 
vehicle activity: acceleration (at different rates), deceleration, idle, and cruise conditions. These operating 
conditions have distinct emission rates. MOVES handles these data in the form of a distribution of the 
time vehicles spend in different operating modes. This capability is central to the use of MOVES for 
hotspot analyses because it allows for the analysis of fine distinctions between vehicle behavior and 
emissions before and after construction of the project. For this analysis, the average speed and road type 
were provided through the Links input. Speeds are from the DRCOG Compass model. Using this 
approach, MOVES calculates emissions based on a default drive cycle for a given speed, grade, and 
road type. 
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MOVES Input Data Assumptions 

for the 

CO Hotspot Analysis 



Month ID Month Zone ID Hour

Temperature         

(degrees 

Fahrenheit)

Percent 

Relative 

Humidity

1 January 80310 1 31.55 55.09%

1 January 80310 2 31.81 53.22%

1 January 80310 3 32.74 55.05%

1 January 80310 4 32.00 55.87%

1 January 80310 5 32.16 56.73%

1 January 80310 6 31.84 55.40%

1 January 80310 7 30.40 53.67%

1 January 80310 8 30.90 51.54%

1 January 80310 9 33.76 45.89%

1 January 80310 10 36.48 42.44%

1 January 80310 11 38.97 40.44%

1 January 80310 12 40.34 38.81%

1 January 80310 13 41.29 36.62%

1 January 80310 14 41.93 38.00%

1 January 80310 15 41.92 41.46%

1 January 80310 16 39.38 39.67%

1 January 80310 17 38.44 44.63%

1 January 80310 18 37.67 50.58%

1 January 80310 19 36.26 46.81%

1 January 80310 20 34.63 50.79%

1 January 80310 21 33.31 51.30%

1 January 80310 22 32.32 50.67%

1 January 80310 23 31.80 52.08%

Temperature and Humidity



Vehcile Age Distribution - 2010

Motorcycle Passenger Car Passenger Truck

Light 

Commercial 

Truck

Intercity Bus

11 21 31 32 41

0 0.40% 2.04% 2.05% 1.90% 2.36%

1 1.94% 4.97% 4.36% 3.87% 0.67%

2 5.59% 4.43% 2.97% 3.06% 2.24%

3 6.87% 5.10% 6.04% 6.06% 6.29%

4 8.13% 5.51% 6.28% 6.27% 6.73%

5 7.09% 5.67% 6.08% 6.39% 12.68%

6 6.75% 5.72% 6.69% 6.66% 8.75%

7 5.58% 5.57% 7.00% 7.15% 5.95%

8 7.23% 5.83% 6.26% 6.45% 1.91%

9 5.96% 6.24% 6.70% 6.66% 1.80%

10 5.17% 5.98% 6.38% 6.50% 7.30%

11 4.35% 5.92% 6.18% 6.09% 27.61%

12 3.64% 5.10% 5.53% 5.59% 3.25%

13 2.74% 4.45% 4.41% 4.13% 5.39%

14 2.26% 4.10% 3.89% 3.99% 1.01%

15 2.02% 3.37% 2.95% 2.94% 0.11%

16 1.72% 3.24% 2.77% 2.84% 0.22%

17 1.38% 2.45% 2.32% 2.29% 0.45%

18 1.31% 2.13% 1.76% 1.73% 0.34%

19 1.03% 1.80% 1.27% 1.31% 0.56%

20 0.81% 1.57% 1.13% 1.11% 0.56%

21 0.79% 1.27% 0.94% 0.96% 0.11%

22 0.81% 0.88% 0.83% 0.89% 0.45%

23 0.70% 0.68% 0.68% 0.68% 0.00%

24 0.81% 0.54% 0.49% 0.49% 0.00%

25 1.24% 0.43% 0.45% 0.48% 0.67%

26 1.21% 0.32% 0.36% 0.39% 0.11%

27 0.96% 0.26% 0.30% 0.35% 0.22%

28 1.24% 0.16% 0.18% 0.19% 0.34%

29 1.76% 0.12% 0.14% 0.18% 0.22%

30+ 8.50% 4.14% 2.62% 2.40% 1.68%

Total 100.00% 100.00% 100.00% 100.00% 100.00%

Vehcile Age 

(relative to 

year)



Vehcile Age Distribution - 2010
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30+

Total

Vehcile Age 

(relative to 

year)

Transit Bus School Bus Refuse Truck
Single Unit Short-

haul Truck

Single Unit Long-

haul Truck

42 43 51 52 53

2.66% 2.80% 2.50% 1.18% 1.16%

0.89% 2.92% 1.88% 2.78% 2.32%

2.31% 4.83% 4.38% 6.04% 6.63%

5.68% 9.27% 3.75% 4.27% 3.32%

5.86% 7.84% 6.88% 9.27% 7.96%

13.14% 8.75% 6.88% 7.32% 7.13%

7.28% 5.41% 4.38% 7.37% 7.79%

5.68% 8.45% 4.38% 5.80% 4.98%

1.24% 4.74% 4.38% 4.44% 4.31%

2.13% 4.89% 4.38% 4.11% 6.14%

7.64% 5.17% 5.63% 4.91% 5.47%

27.53% 5.96% 11.25% 7.11% 8.13%

2.13% 3.34% 9.38% 6.45% 6.80%

5.51% 3.95% 4.38% 4.30% 4.81%

0.53% 3.89% 1.88% 3.25% 3.81%

1.07% 1.22% 4.38% 2.47% 1.00%

0.71% 2.22% 4.38% 3.66% 4.48%

1.07% 1.52% 3.13% 1.97% 1.33%

1.07% 1.31% 3.75% 1.82% 2.82%

0.89% 1.22% 0.63% 1.51% 1.49%

0.00% 1.09% 1.88% 1.71% 1.49%

0.71% 2.58% 0.63% 1.62% 1.16%

0.89% 1.12% 0.00% 1.08% 1.16%

0.36% 0.70% 0.00% 1.01% 0.66%

0.18% 0.73% 0.00% 0.95% 0.66%

0.18% 1.19% 1.25% 0.88% 0.33%

0.00% 0.33% 1.25% 0.73% 1.16%

0.00% 0.18% 0.63% 0.56% 0.66%

0.71% 0.18% 0.00% 0.26% 0.00%

0.36% 0.61% 0.63% 0.53% 0.50%

1.60% 1.58% 1.25% 0.67% 0.33%

100.00% 100.00% 100.00% 100.00% 100.00%



Vehcile Age Distribution - 2010
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30+

Total

Vehcile Age 

(relative to 

year)

Motor Home
Combination 

Short-haul Truck

Combination 

Long-haul Truck

54 61 62

1.33% 1.48% 1.46%

2.67% 2.75% 2.04%

5.94% 4.27% 2.51%

5.45% 4.07% 3.55%

8.85% 8.62% 7.87%

7.88% 5.99% 5.30%

5.45% 7.31% 6.47%

8.00% 4.87% 4.02%

5.70% 3.87% 5.48%

3.64% 3.63% 3.90%

3.76% 4.71% 5.77%

6.18% 7.86% 8.97%

6.42% 5.75% 7.40%

3.76% 4.15% 4.08%

3.03% 3.75% 4.37%

1.82% 3.31% 3.96%

3.52% 4.63% 4.20%

1.58% 2.91% 3.32%

1.70% 2.79% 3.32%

1.21% 1.76% 1.92%

2.79% 2.12% 1.28%

1.45% 1.68% 1.34%

0.00% 1.40% 1.40%

1.70% 0.88% 1.40%

1.70% 0.88% 0.82%

0.73% 1.24% 0.93%

0.85% 1.04% 1.11%

0.73% 0.56% 0.41%

0.48% 0.52% 0.17%

0.61% 0.12% 0.52%

1.09% 1.08% 0.70%

100.00% 100.00% 100.00%



Vehicle Age Distributions - 2035

Motorcycle Passenger Car Passenger Truck

Light 

Commercial 

Truck

Intercity Bus

11 21 31 32 41

0 0.40% 2.04% 2.05% 1.90% 2.36%

1 1.94% 4.97% 4.36% 3.87% 0.67%

2 5.59% 4.43% 2.97% 3.06% 2.24%

3 6.87% 5.10% 6.04% 6.06% 6.29%

4 8.13% 5.51% 6.28% 6.27% 6.73%

5 7.09% 5.67% 6.08% 6.39% 12.68%

6 6.75% 5.72% 6.69% 6.66% 8.75%

7 5.58% 5.57% 7.00% 7.15% 5.95%

8 7.23% 5.83% 6.26% 6.45% 1.91%

9 5.96% 6.24% 6.70% 6.66% 1.80%

10 5.17% 5.98% 6.38% 6.50% 7.30%

11 4.35% 5.92% 6.18% 6.09% 27.61%

12 3.64% 5.10% 5.53% 5.59% 3.25%

13 2.74% 4.45% 4.41% 4.13% 5.39%

14 2.26% 4.10% 3.89% 3.99% 1.01%

15 2.02% 3.37% 2.95% 2.94% 0.11%

16 1.72% 3.24% 2.77% 2.84% 0.22%

17 1.38% 2.45% 2.32% 2.29% 0.45%

18 1.31% 2.13% 1.76% 1.73% 0.34%

19 1.03% 1.80% 1.27% 1.31% 0.56%

20 0.81% 1.57% 1.13% 1.11% 0.56%

21 0.79% 1.27% 0.94% 0.96% 0.11%

22 0.81% 0.88% 0.83% 0.89% 0.45%

23 0.70% 0.68% 0.68% 0.68% 0.00%

24 0.81% 0.54% 0.49% 0.49% 0.00%

25 1.24% 0.43% 0.45% 0.48% 0.67%

26 1.21% 0.32% 0.36% 0.39% 0.11%

27 0.96% 0.26% 0.30% 0.35% 0.22%

28 1.24% 0.16% 0.18% 0.19% 0.34%

29 1.76% 0.12% 0.14% 0.18% 0.22%

30+ 8.50% 4.14% 2.62% 2.40% 1.68%

Total 100.00% 100.00% 100.00% 100.00% 100.00%

 ageID



Vehicle Age Distributions - 2035
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Total

 ageID
Transit Bus School Bus Refuse Truck

Single Unit 

Short-haul Truck

Single Unit Long-

haul Truck

42 43 51 52 53

2.66% 2.80% 2.50% 1.18% 1.16%

0.89% 2.92% 1.88% 2.78% 2.32%

2.31% 4.83% 4.38% 6.04% 6.63%

5.68% 9.27% 3.75% 4.27% 3.32%

5.86% 7.84% 6.88% 9.27% 7.96%

13.14% 8.75% 6.88% 7.32% 7.13%

7.28% 5.41% 4.38% 7.37% 7.79%

5.68% 8.45% 4.38% 5.80% 4.98%

1.24% 4.74% 4.38% 4.44% 4.31%

2.13% 4.89% 4.38% 4.11% 6.14%

7.64% 5.17% 5.63% 4.91% 5.47%

27.53% 5.96% 11.25% 7.11% 8.13%

2.13% 3.34% 9.38% 6.45% 6.80%

5.51% 3.95% 4.38% 4.30% 4.81%

0.53% 3.89% 1.88% 3.25% 3.81%

1.07% 1.22% 4.38% 2.47% 1.00%

0.71% 2.22% 4.38% 3.66% 4.48%

1.07% 1.52% 3.13% 1.97% 1.33%

1.07% 1.31% 3.75% 1.82% 2.82%

0.89% 1.22% 0.63% 1.51% 1.49%

0.00% 1.09% 1.88% 1.71% 1.49%

0.71% 2.58% 0.63% 1.62% 1.16%

0.89% 1.12% 0.00% 1.08% 1.16%

0.36% 0.70% 0.00% 1.01% 0.66%

0.18% 0.73% 0.00% 0.95% 0.66%

0.18% 1.19% 1.25% 0.88% 0.33%

0.00% 0.33% 1.25% 0.73% 1.16%

0.00% 0.18% 0.63% 0.56% 0.66%

0.71% 0.18% 0.00% 0.26% 0.00%

0.36% 0.61% 0.63% 0.53% 0.50%

1.60% 1.58% 1.25% 0.67% 0.33%

100.00% 100.00% 100.00% 100.00% 100.00%



Vehicle Age Distributions - 2035
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Total

 ageID
Motor Home

Combination 

Short-haul Truck

Combination 

Long-haul Truck

54 61 62

1.33% 1.48% 1.46%

2.67% 2.75% 2.04%

5.94% 4.27% 2.51%

5.45% 4.07% 3.55%

8.85% 8.62% 7.87%

7.88% 5.99% 5.30%

5.45% 7.31% 6.47%

8.00% 4.87% 4.02%

5.70% 3.87% 5.48%

3.64% 3.63% 3.90%

3.76% 4.71% 5.77%

6.18% 7.86% 8.97%

6.42% 5.75% 7.40%

3.76% 4.15% 4.08%

3.03% 3.75% 4.37%

1.82% 3.31% 3.96%

3.52% 4.63% 4.20%

1.58% 2.91% 3.32%

1.70% 2.79% 3.32%

1.21% 1.76% 1.92%

2.79% 2.12% 1.28%

1.45% 1.68% 1.34%

0.00% 1.40% 1.40%

1.70% 0.88% 1.40%

1.70% 0.88% 0.82%

0.73% 1.24% 0.93%

0.85% 1.04% 1.11%

0.73% 0.56% 0.41%

0.48% 0.52% 0.17%

0.61% 0.12% 0.52%

1.09% 1.08% 0.70%

100.00% 100.00% 100.00%



pol 

Process 

ID

state 

ID

county 

ID
year ID

source 

Type ID

fuel 

Type ID

IM 

Program 

ID

inspect 

Freq

test 

Standards 

ID

beg 

Model 

Year ID

end 

Model 

Year ID

use 

IMyn

compliance 

Factor

201 8 8031 2035 21 1 1 1 11 1968 1981 Y 93.12

201 8 8031 2035 21 1 6 2 33 1982 2033 Y 93.12

201 8 8031 2035 31 1 1 1 11 1968 1981 Y 93.12

201 8 8031 2035 31 1 6 2 33 1982 2033 Y 93.12

201 8 8031 2035 32 1 1 1 11 1968 1981 Y 93.12

201 8 8031 2035 32 1 6 2 33 1982 2033 Y 93.12

201 8 8031 2035 52 1 1 1 11 1968 1981 Y 93.12

201 8 8031 2035 52 1 6 2 33 1982 2033 Y 93.12

202 8 8031 2035 21 1 1 1 11 1968 1981 Y 93.12

202 8 8031 2035 21 1 6 2 33 1982 2033 Y 93.12

202 8 8031 2035 31 1 1 1 11 1968 1981 Y 93.12

202 8 8031 2035 31 1 6 2 33 1982 2033 Y 93.12

202 8 8031 2035 32 1 1 1 11 1968 1981 Y 93.12

202 8 8031 2035 32 1 6 2 33 1982 2033 Y 93.12

202 8 8031 2035 52 1 1 1 11 1968 1981 Y 93.12

202 8 8031 2035 52 1 6 2 33 1982 2033 Y 93.12

Inspection and Maintenance Program Parameters
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Attachment J – Appendix E 
Pilot Truck Stop Data for the PM10 
Hotspot Analysis 

  



 



Appendix E: Data Collection Results at 
Pilot Travel Center Truck Stop 

 
To support the air quality analysis of the I-70 alternatives, data collection at the Pilot Travel Center truck 
stop was conducted. The truck stop is located at the northeast corner of I-70/46

th
 Avenue and Vasquez 

Boulevard/Steele Street (see the aerial map below). There are two driveways providing access to the 
property: one on the west side of the property at Steele Street, and another on the south edge toward the 
east side of the property at 46

th
 Avenue. 

 

There is also a Wendy’s restaurant with a drive-through lane integrated into the truck stop. In addition, 
there are gas pump stations and a convenience store accessed by personal vehicles. 

The information to collect included: 

 Extended idling data, including the number of trucks parked overnight, diesel truck engine idling, on-
board auxiliary power unit use, and duration; this truck stop does not have station-provided power or 
heating/cooling 

 Basic data on truck arrivals and departures by time of day 

 Capacity of the truck stop to accommodate overnight parking and other site characteristics 

The data collection effort started with initially contacting the truck stop manager to introduce the project, 
explaining the need to obtain data, getting any data that may be available from the owner/manager, and 
requesting permission to collect additional data. Through several communications that moved up the 
company hierarchy, an attorney for Pilot finally explained that no cameras or interviewing were allowed on 
company property. 



During the initial contact with the truck stop manager—and with his approval (at the time)—short 
interviews were conducted with five truck drivers. Results of this informal survey follow: 

 All five of the drivers either had stayed at the truck stop the previous night or were staying that night. 
At least two had auxiliary power units (APU). 

 Of the five drivers, four appeared to be independent drivers and one appeared to be a corporate 
driver. 

 During the winter months (i.e., January), all five of the drivers indicated that they typically would not 
idle their engines for cab/sleeping comfort unless the temperature dropped below freezing, and only 
then because of fuel gelling issues. Generally, the drivers indicated that the temperature would need 
to be very cold (below 20 degrees) at night before using the engine for warmth. In addition, all drivers 
cited the expense of idling overnight due to fuel consumption. 

 APUs generally are not used in the winter because the fuel gelling issue trumps the warmth/comfort 
issue. APUs typically are used for cooling in the summer months depending on the temperature 
where the truck engine would not need to be running. As a side note, two of the drivers said they 
would typically idle their engines to mask the noise created by the APUs. Diesel truck engines idle at 
one speed, thus producing a steady, droning white noise. In contrast, APUs are load sensitive and 
change speeds frequently, which can be annoying to other drivers, especially those with their 
windows down. 

 The truck stop manager indicated that the parking lot was always full on Sunday nights through 
Wednesday nights. Thursday night tapered off somewhat, and Friday and Saturday nights typically 
saw low use. 

A follow-up effort involved stationing a person at the truck stop to visually observe the activities while not 
violating the company’s policies regarding interviews and photos. Results from that collection effort follow: 

 The truck stop has spaces for approximately 90 rigs to park overnight. 

 The truck stop parking lot was full at 5:00 a.m. 

 Very little movement occurred from 5:00 a.m. to 5:45 a.m. Two small activity peaks occurred between 
5:45 a.m. and 7:00 a.m. and between 7:30 a.m. and 8:45 a.m. 

 The minimum number of trucks in the parking lot during the day is estimated to be 20. Based on 
driver input, departure times depend on the location and timing of their shipment pickup or dropoff. 

 The use/vacancy curve is estimated as follows: 
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Trucks in Pilot Truck Stop Parking Lot 



 

Number of Trucks in the Parking Lot By Hour 
(90-space capacity) 

Start Time Trucks in the Parking Lot 

12:00 a.m. 90 

1:00 a.m. 90 

2:00 a.m. 90 

3:00 a.m. 90 

4:00 a.m. 90 

5:00 a.m. 88 

6:00 a.m. 82 

7:00 a.m. 55 

8:00 a.m. 31 

9:00 a.m. 24 

10:00 a.m. 20 

11:00 a.m. 20 

12:00 p.m. 20 

1:00 p.m. 20 

2:00 p.m. 20 

3:00 p.m. 20 

4:00 p.m. 30 

5:00 p.m. 45 

6:00 p.m. 53 

7:00 p.m. 73 

8:00 p.m. 83 

9:00 p.m. 89 

10:00 p.m. 90 

11:00 p.m. 90 

Summary 

 Extended idling data, including the number of trucks parked overnight, diesel truck engine idling, on-
board auxiliary power unit use, and duration: 

- For winter months on a typical weekday, the number of trucks is 90 (lot 100% full). APU use is 
estimated at zero (0%). Diesel engine idling is estimated at 100% if the average temperature is 
below 32 degrees Fahrenheit, and it is estimated at zero (0%) otherwise. 

 Basic data on truck arrivals and departures by time of day: 

- See chart above 

 Capacity of the truck stop to accommodate overnight parking and other site characteristics: 

- Truck stop capacity is estimated at 90 spaces for overnight big rig parking. 
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Year of Peak PM10 Emissions  



 



Appendix F: Year of Peak PM10 
Emissions Analysis 

 
Section 93.116(a) of the Transportation Conformity Rule (40 CFR 93) requires that PM10 hotspot analyses 
consider the full time frame of an area’s transportation plan. EPA’s quantitative PM10 hotspot guidance 
(EPA-420-B-10-040, December 2010) expands on this requirement by stating that the analysis should 
include the year(s) within the transportation plan during which peak emissions from the project are 
expected. The rule also describes the factors that should be considered when selecting the year(s) of 
peak emissions, including changes in vehicle fleets, traffic volumes, speeds, and vehicle miles of travel as 
well as expected trends in background concentrations. 

The analysis year of 2035 was selected through the Interagency Consultation process as required by 
Section 93.116(c)(1)(i) of the Conformity Rule. However, the Interagency Consultation process also 
established the need to estimate the year of peak emissions through a comparison of emission factors 
and VMT for several interim years to either verify 2035 or determine the estimated year of peak 
emissions. If the year of peak emissions is not 2035, then the analysis would be conducted for the 
estimated peak year. 

The year of peak emissions was determined through an aggregate estimation of emissions for every five 
years from 2010 through 2035. The EPA’s MOVES model was run for each year to produce emission 
factors in grams per mile. The emission factors were multiplied by average weekday VMT for each year to 
produce an estimate of emissions for each interim year for comparison. 

Based on the requirements, the regional transportation plan’s horizon year of 2035 was modeled; and an 
analysis was conducted to estimate emissions for 2010 and interim years of 2015, 2020, 2025, and 2030. 
Project completion is anticipated to occur after 2020. Three areas were reviewed in the year of emissions 
analysis: (1) the air quality study area, (2) the I-70/I-25 PM10 hotspot area, and (3) the I-70/I-225 PM10 
hotspot area. 

Vehicle Miles of Travel for Peak Year Analysis 

The sources of VMT and speeds used in the year of peak emissions analysis were the 2010, 2015, 2025, 
2030, and 2035 DRCOG Compass models. These are DRCOG’s official base models and are consistent 
with the most recent conformity determinations for the regional transportation plan and transportation 
improvement program. Since the I-70 corridor improvements are not currently included in the regional 
conformity analysis, the official base DRCOG models do not include them. Compass models coded with 
the I-70 Build Alternatives were not available for the years 2020, 2025, or 2030. 

To maintain an “apples-to-apples” comparison among analysis years, it was necessary to use the official 
base DRCOG models in the year of peak emissions analysis, which simulate No-Action conditions. Based 
on the results from PM10 hotspot analysis and also from APCD for the criteria pollutant emissions burden 
analysis, the PM10 emissions for all of the 2035 Build Alternatives are lower than the 2035 No-Action 
scenario. Therefore, it was assumed that the Build Alternatives would have lower PM10 emissions than 
the No-Action Alternative for the prior years as well, i.e., 2020, 2025, and 2030. After the year of peak 
emissions was established, the Compass models with the Build Alternatives were used in the hotspot 
analysis. 

The VMT figures from the DRCOG Compass models are shown in Table 1. The DRCOG model VMT 
represents a typical weekday with school in session. VMT for the years 2020 and 2030 was interpolated 
since Compass models were not available for these years. In addition, the interim year analysis utilizes 
VMT estimates by road type, speed bin, and time of day. These are shown in Tables 2, 3, and 4, 
respectively. Table 3 also includes the speed ranges associated with each speed bin. 



Table 1. Vehicle Miles of Travel (weekday) 
 

Description 2010 2015 2020 2025 2030 2035 

Study Area 

Freeway 3,620,000 3,922,000 4,198,000 4,484,000 4,714,000 4,950,000 

Non-freeway 3,287,000 3,873,000 4,283,000 4,718,000 5,008,000 5,307,000 

Total 6,907,000 7,795,000 8,481,000 9,202,000 9,722,000 10,257,000 

I-70/I-25 Hotspot Area 

Freeway 550,000 546,000 570,000 596,000 618,000 641,000 

Non-freeway 175,000 194,000 203,000 211,000 218,000 225,000 

Total 725,000 740,000 773,000 807,000 836,000 866,000 

I-70/I-225 Hotspot Area 

Freeway 109,000 121,000 136,000 151,000 160,000 170,000 

Non-freeway 113,000 128,000 136,000 144,000 150,000 156,000 

Total 222,000 249,000 272,000 295,000 310,000 326,000 

Source: DRCOG Compass base models 

 

Table 2. VMT Fractions by Road Type 

Road Type 2010 2015 2020 2025 2030 2035 

Freeway 52.41% 50.32% 49.50% 48.73% 48.49% 48.26% 

Non-Freeway 47.59% 49.68% 50.50% 51.27% 51.51% 51.74% 

Source: DRCOG Compass base models 

  



Table 3. VMT Fractions by Speed Bin 

Speed 
Bin 

Speed Range 2010 2015 2020 2025 2030 2035 

Freeways 

1 speed < 2.5 mph 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 

2 2.5 mph <= speed < 7.5 mph 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 

3 7.5 mph <= speed < 12.5 mph 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 

4 12.5 mph <= speed < 17.5 mph 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 

5 17.5 mph <= speed <22.5 mph 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 

6 22.5 mph <= speed < 27.5 mph 0.00% 0.00% 0.00% 0.00% 2.35% 4.71% 

7 27.5 mph <= speed < 32.5 mph 0.00% 0.00% 2.92% 5.85% 4.28% 2.71% 

8 32.5 mph <= speed < 37.5 mph 0.00% 5.24% 3.40% 1.55% 2.12% 2.68% 

9 37.5 mph <= speed < 42.5 mph 6.12% 0.97% 4.05% 7.12% 5.59% 4.05% 

10 42.5 mph <= speed < 47.5 mph 0.99% 5.41% 7.17% 8.93% 10.56% 12.19% 

11 47.5 mph <= speed < 52.5 mph 10.48% 15.62% 14.50% 13.38% 14.00% 14.63% 

12 52.5 mph <= speed < 57.5 mph 21.83% 11.99% 18.12% 24.25% 23.24% 22.22% 

13 57.5 mph <= speed < 62.5 mph 33.82% 40.80% 29.48% 18.17% 19.12% 20.06% 

14 62.5 mph <= speed < 67.5 mph 22.98% 16.23% 16.81% 17.39% 15.24% 13.09% 

15 67.5 mph <= speed < 72.5 mph 0.00% 2.99% 1.50% 0.00% 0.00% 0.00% 

16 72.5 mph <= speed 3.78% 0.74% 2.05% 3.36% 3.51% 3.65% 

Non-Freeways 

1 speed < 2.5 mph 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 

2 2.5 mph <= speed < 7.5 mph 0.03% 0.06% 0.05% 0.05% 0.05% 0.05% 

3 7.5 mph <= speed < 12.5 mph 0.42% 0.06% 0.24% 0.41% 0.55% 0.70% 

4 12.5 mph <= speed < 17.5 mph 6.82% 7.15% 7.59% 8.04% 8.63% 9.21% 

5 17.5 mph <= speed <22.5 mph 9.32% 9.10% 10.01% 10.91% 11.36% 11.82% 

6 22.5 mph <= speed < 27.5 mph 10.45% 9.90% 11.22% 12.54% 13.71% 14.88% 

7 27.5 mph <= speed < 32.5 mph 18.30% 15.68% 16.63% 17.59% 18.64% 19.69% 

8 32.5 mph <= speed < 37.5 mph 32.96% 35.64% 33.15% 30.67% 29.71% 28.75% 

9 37.5 mph <= speed < 42.5 mph 16.06% 16.12% 16.03% 15.94% 13.59% 11.24% 

10 42.5 mph <= speed < 47.5 mph 1.83% 1.56% 1.26% 0.95% 0.93% 0.91% 

11 47.5 mph <= speed < 52.5 mph 3.05% 2.38% 1.99% 1.60% 1.54% 1.49% 

12 52.5 mph <= speed < 57.5 mph 0.00% 0.62% 0.45% 0.29% 0.41% 0.53% 

13 57.5 mph <= speed < 62.5 mph 0.74% 1.73% 1.37% 1.01% 0.88% 0.75% 

14 62.5 mph <= speed < 67.5 mph 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 

15 67.5 mph <= speed < 72.5 mph 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 

16 72.5 mph <= speed 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 

Source: DRCOG Compass base models 



Table 4. VMT Fractions by Time of Day 

Hour VMT Fraction 

1 0.33% 

2 0.21% 

3 0.16% 

4 0.20% 

5 0.52% 

6 1.67% 

7 5.72% 

8 10.56% 

9 7.26% 

10 4.25% 

11 4.06% 

12 4.68% 

13 5.04% 

14 4.91% 

15 5.59% 

16 6.97% 

17 8.50% 

18 11.25% 

19 7.65% 

20 3.92% 

21 2.29% 

22 2.09% 

23 1.64% 

24 0.52% 

Source: DRCOG 

MOVES Modeling for the Year of Peak PM10 Emissions Analysis 

The methods used to conduct MOVES modeling are consistent with EPA guidance, including EPA’s 
Using MOVES to Prepare Emission Inventories in State Implementation Plans and Transportation 
Conformity: Technical Guidance for MOVES2010, 2010a and 2010b (EPA-420-B-12-028, April 2012) and 
the MOVES User Guide for MOVES2010b. These guidance documents were used as references for 
organizing input data, determining appropriate settings and parameters for operating the model, and 
evaluating output data. 

MOVES model run specification files were generated for each analysis year (2010, 2015, 2020, 2025, 
2030, and 2035) and at three spatial levels (I-25 hotspot, I-225 hotspot, and Study Area). All model runs 
were performed in the “emissions rate” mode and at the county level for Denver County (County code 
8031) for weekdays in January. 



Databases were constructed for the input data required for analysis in the model. DRCOG Compass 
model data were used for VMT and speed inputs. Inputs created for MOVES included those data that 
involve VMT and road facilities within the study area, such as VMT by road type, VMT by speed bin, VMT 
by time-of-day, etc. Meteorological, fuel specification, fleet makeup, and vehicle inspection and 
maintenance program input data also are used in MOVES. MOVES does not provide a PM10 emission 
benefit from inspection and maintenance (I/M) programs. As such, no I/M file was imported for the PM10 
analysis. 

Pollutants used in the PM10 year of peak emissions analysis are the same as those used for the PM10 
hotspot analysis: total exhaust, brake wear, and tire wear. Total exhaust includes tailpipe emissions for 
startup, extended idle, and running exhaust. When running the MOVES model in the emissions rate 
mode, the model reports emissions rates per distance (e.g., grams per mile) by month (January in this 
case), day (weekend or weekday), hour, road type, speed bin, and pollutant type. 

The emission factors obtained from MOVES were multiplied by the VMT by speed bin, road type, and 
hour, shown previously, to estimate the PM10 emission inventory for each five-year increment from 2010 
through 2035. The VMT by road type and speed bin was obtained from the 2010, 2015, 2025, and 2035 
base Compass models from DRCOG. The travel model data were interpolated to estimate VMT by speed 
bin and VMT by road type as needed by MOVES. The VMT by time of day was provided by DRCOG and 
is used for all model years. 

Emissions Results for the Year of Peak PM10 Emissions Analysis 

The results of the emissions estimates are shown in Table 5 and Figures 1, 2, and 3. As the table and 
charts indicate, PM10 emissions are highest in 2035 for the Study Area as a whole, as well as the I-70/I-25 
and I-70/I-225 hotspot areas. Thus the year of peak emissions was estimated to occur in 2035, and it can 
be assumed that the concentration results would be similar as well. 

For road dust and road sanding emissions, calculation of emissions is complicated by the fact that the 
emissions factors used in the SIP are regional conformity vary by area type, road type, and road 
ownership (i.e., which agency is responsible for maintaining the road).  Since the goal of this analysis is 
simply to document the trend in emissions, one average road dust emissions rate was used for the entire 
project area (unlike the actual hot-spot analysis, where link-specific emissions rates were used). This rate 
was calculated using the VMT and controlled sanding and road dust emissions estimates from Section 
3.4 of the PM10 SIP Technical Support Document (TSD). Calendar year 2025 values were used (the last 
year of data in the TSD), and the resulting emissions rate is 0.616 grams per mile. 

The consideration of background PM10 concentration trends further supports the use of 2035 as the year 
of peak emissions.  In the CDPHE/APCD’s Colorado State Implementation Plan for PM10, Revised 
Technical Support Document (September 2005), Table 5.1-1 shows a summary of maintenance year 
model demonstrations in which the sixth highest modeled concentration increases steadily from 2001 
through at least 2030. Table 3.1-1 of that document also shows a steadily increasing total PM10 emission 
inventory from 2001 through 2025. In that 2005 document, the analysis does not include 2035, but the 
evidence is clear—the overall PM10 emission inventory is rising over time due to increases in almost all 
source types. It is reasonable to conclude that the year 2035 is the year of peak emissions to model for 
the PM10 hotspot analysis. 
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Table 5. PM10 Emissions for Peak Year of Emissions Analysis (pounds per weekday) 
 

Description 2010 2015 2020 2025 2030 2035 

Study Area 

Freeway         5,745          5,886          6,176          6,525          6,849          7,181  

Non-freeway         5,215          5,885          6,488          7,028          7,505          7,903  

Total 10,960 11,772 12,664 13,553 14,353 15,084 

I-70/I-25 Hotspot Area 

Freeway 878 825 844 872 904 935 

Non-freeway 276 296 308 316 327 335 

Total             1,154            1,120            1,152            1,188            1,231              1,270  

I-70/I-225 Hotspot Area 

Freeway 173 180 198 218 231 245 

Non-freeway 170 187 198 207 217 225 

Total 343 367 396 425 448 471 

 
 

 

Figure 1. PM10 Emissions for Peak Year of Emissions Analysis 
(Study Area, pounds per weekday) 
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Figure 2. PM10 Emissions for Peak Year of Emissions Analysis 
(I-70/I-25 Hotspot Area, pounds per weekday) 

 
 

Figure 3. PM10 Emissions for Peak Year of Emissions Analysis 
(I-70/I-225 Hotspot Area, pounds per weekday) 
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Appendix G: MOVES Model Run 
Specifications for the PM10 Hotspot 
Analysis 

Run Specifications (“RunSpecs”) were developed for each MOVES run. The RunSpec consists of sets of 
input options that define data to be used in the analysis. The following data items are included in the 
RunSpec. 

Description 

The description panel was used to identify the project/alternative, pollutant, the time period, and the type 
of link being analyzed. 

Scale 

When using AERMOD, a grams/hour emission factor is needed. Therefore, “Inventory,” which produces 
results for PM10 emissions on each link, was selected. 

Time Spans 

The Time Spans panel is used to define the specific time period covered in the MOVES run. The MOVES 
model processes one hour, of one day, of one month, of one year for each run. In other words, each 
MOVES run represents one specific hour. Time aggregation was set to “hour,” which indicates no pre-
aggregation. The “day” selection was set to “weekday.” The year, month, and hour was set to specifically 
describe the peak traffic scenario. For example, the run describing the morning peak traffic scenario was 
set to be: 2010, January, 8:00 a.m. to 8:59 a.m. (both the start and end hours set to “8:00 a.m. to 8:59 
a.m.”). The MOVES model was used to calculate emissions rates for each of the four time periods for 
each of the alternatives. The hourly emissions rates derived for each time period were then extrapolated 
to represent all of the hours in that time period. For instance, the hourly morning peak traffic emissions 
rates calculated in the example above were used to represent emissions occurring from 6:00 a.m. to 9:00 
a.m. 

Geographic Bounds 

The Geographic Bounds panel allows the user to define the specific county that will be modeled. Only a 
single county (or single custom domain) can be included in a MOVES run at the project level. As this 
project spans multiple counties (Denver, Adams, Arapahoe), the option of selecting the county in which 
the majority of the project is located (Denver County) was utilized. This option is appropriate because the 
Denver county-specific fuel and age distribution data are the same for all the counties in the Denver 
Metropolitan Area, which represents all counties in the project area. 

Vehicles, Equipment, and Fuel Type 

The Vehicles/Equipment panel is used to specify the vehicle types that are included in the MOVES run. 
This PM10 hotspot analysis includes all vehicle types that are expected to operate in the project area. This 
was accomplished by selecting all of the appropriate fuel and vehicle type combinations in the 
Vehicle/Equipment panel, which reflects the full range of vehicles that will operate in the project area. 

  



The following vehicles were included: 

 Motorcycle 

 Passenger car 

 Passenger truck 

 Light commercial truck 

 Refuse vehicle 

 Motor home 

 School bus 

 Transit bus 

 Intercity bus 

 Single-unit long-haul truck 

 Single-unit short-haul truck 

 Combination long-haul truck 

 Combination short-haul truck 

Road Type 

The Road Type panel was used to define the types of roads that are included in the project. For this 
project, three road types were used: 

 Urban Restricted Access: an urban highway that can be accessed only by an on ramp 

 Urban Unrestricted Access: all other urban roads (arterials, connectors, and local streets) 

 Off Network: for the Pilot Travel Center 

The Road Type designation determines the driving cycle used for the given roadway. This considers stop-
and-go activity, acceleration, deceleration, cruising, idling, and other driving behavior. For this analysis, 
the default driving cycles were used. 

Pollutants and Processes 

The Pollutant and Processes panel was used to select both the types of pollutants and the emission 
processes that produce them. In completing this PM10 hotspot analysis, MOVES calculates emissions for 
four separate processes: 

 Running exhaust 

 Crankcase running exhaust 

 Brake wear 

 Tire wear 

The MOVES output is post-processed to calculate an aggregate emissions rate. 

Manage Input Databases 

This input panel was not utilized for this analysis. 

Strategies 

This input panel was not utilized for this analysis. 

Output 

This input panel allows the user to specify how they would like the MOVES output to be formatted, 
including what data it should contain and in what units of measure. Under the General Output pathway, 
“grams” and “miles” were selected for the output units to provide emissions rates for air quality modeling. 
Also, “Distance Traveled” and “Population” were selected under the “Activity” heading to obtain vehicle 
volume information for each link in the output (i.e., to allow for the calculation of emissions rates in 
vehicle-grams per mile if desired). Under the “Output Emissions Detail” heading, the box labeled 
“Emission Process” was selected. This is necessary for post-processing the MOVES output since multiple 



emissions processes are being modeled and MOVES does not automatically calculate an aggregate 
emissions rate. 

Advanced Performance Features 

This input panel was not utilized for this analysis. 
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Appendix H: Project Details/Input 
Database Tables 
The input database tables that contain the project details are described in this appendix. These tables are 
imported into the MOVES model runs using the Project Data Manager. 

Meteorology 
Local meteorology data were used for this analysis. Per MOVES guidance, within each period of the day 
of the quarter selected, temperatures were used that represent the five-year average within that time 
period. For example, the January morning peak periods correspond to 6:00 a.m. to 9:00 a.m. Thus, the 
average January temperature based on the meteorological record for those hours was used to estimate 
the average January morning peak period temperature for the MOVES runs. 
 

Age Distribution 
The Age Distribution Importer was used to enter data that provides the distribution of vehicle fractions by 
age for each calendar year (yearID) and vehicle type (sourceTypeID). The distribution of the vehicle age 
fractions (ageID) must sum to one (1.00) for each vehicle type and year. For this analysis, the latest 
available local age distribution assumptions from the SIP were used. This age distribution was provided 
by APCD. 

Fuel Supply and Formulation 
The Fuel Supply Importer and Fuel Formulation Importer were used to enter the necessary information 
describing fuel type and fuel mix for each respective MOVES run. Per EPA recommendation, the MOVES 
default fuel supply and formulation information were used for this analysis. 

Inspection and Maintenance 
MOVES does not provide a PM10 emission benefit from inspection/maintenance (I/M) programs. As such, 
no I/M file was imported for the PM10 analysis. 

Link Source Type 
The Link Source Type Importer defines the fraction of the link traffic volume that is represented by each 
vehicle type (source type). For this analysis, project-specific commercial traffic data were provided for 
each link from the DRCOG Compass model runs.  
 
Links 
The Links Importer was used to define the individual roadway links. All links modeled were defined with 
unique IDs. Information on each link’s length (in miles), traffic volume (units of vehicles per hour), average 
speed (miles per hour), and road grade (percent) were provided. To produce emission rates for a PM10 
hotspot analysis, users performing such an analysis should calculate emissions based on average 
speeds. The average speed defined for each link is internally matched with a MOVES default drive cycle 
based on that average speed, road grade, and road type and used to calculate emissions. 
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Describing Vehicle Activity 
MOVES determines vehicle emissions based on operating modes, which represent different types of 
vehicle activity such as acceleration (at different rates), deceleration, idle, and cruise conditions. These 
operating conditions have distinct emission rates. MOVES handles these data in the form of a distribution 
of the time vehicles spend in different operating modes. This capability is central to the use of MOVES for 
PM10 hotspot analysis because it allows for the analysis of fine distinctions between vehicle behavior and 
emissions before and after construction of the project. For this analysis, the average speed and road type 
were provided through the Links input. Using this approach, MOVES calculates emissions based on a 
default drive cycle for a given speed, grade, and road type. 

Off Network 
The Off-Network Importer is where information about the truck stop located at the northeast corner of I-
70/46th Avenue and Vasquez Boulevard/Steele Street was imported. 

 

 



 

 

Appendix H Supplement 

 

MOVES Input Data Assumptions 

for the 

       PM-10 Hotspot Analysis 



Month ID Month Zone ID Hour

Temperature         

(degrees 

Fahrenheit)

Percent 

Relative 

Humidity

1 January 80310 1 31.55 55.09%

1 January 80310 2 31.81 53.22%

1 January 80310 3 32.74 55.05%

1 January 80310 4 32.00 55.87%

1 January 80310 5 32.16 56.73%

1 January 80310 6 31.84 55.40%

1 January 80310 7 30.40 53.67%

1 January 80310 8 30.90 51.54%

1 January 80310 9 33.76 45.89%

1 January 80310 10 36.48 42.44%

1 January 80310 11 38.97 40.44%

1 January 80310 12 40.34 38.81%

1 January 80310 13 41.29 36.62%

1 January 80310 14 41.93 38.00%

1 January 80310 15 41.92 41.46%

1 January 80310 16 39.38 39.67%

1 January 80310 17 38.44 44.63%

1 January 80310 18 37.67 50.58%

1 January 80310 19 36.26 46.81%

1 January 80310 20 34.63 50.79%

1 January 80310 21 33.31 51.30%

1 January 80310 22 32.32 50.67%

1 January 80310 23 31.80 52.08%

Temperature and Humidity



Vehcile Age Distribution - 2010

Motorcycle Passenger Car Passenger Truck

Light 

Commercial 

Truck

Intercity Bus

11 21 31 32 41

0 0.40% 2.04% 2.05% 1.90% 2.36%

1 1.94% 4.97% 4.36% 3.87% 0.67%

2 5.59% 4.43% 2.97% 3.06% 2.24%

3 6.87% 5.10% 6.04% 6.06% 6.29%

4 8.13% 5.51% 6.28% 6.27% 6.73%

5 7.09% 5.67% 6.08% 6.39% 12.68%

6 6.75% 5.72% 6.69% 6.66% 8.75%

7 5.58% 5.57% 7.00% 7.15% 5.95%

8 7.23% 5.83% 6.26% 6.45% 1.91%

9 5.96% 6.24% 6.70% 6.66% 1.80%

10 5.17% 5.98% 6.38% 6.50% 7.30%

11 4.35% 5.92% 6.18% 6.09% 27.61%

12 3.64% 5.10% 5.53% 5.59% 3.25%

13 2.74% 4.45% 4.41% 4.13% 5.39%

14 2.26% 4.10% 3.89% 3.99% 1.01%

15 2.02% 3.37% 2.95% 2.94% 0.11%

16 1.72% 3.24% 2.77% 2.84% 0.22%

17 1.38% 2.45% 2.32% 2.29% 0.45%

18 1.31% 2.13% 1.76% 1.73% 0.34%

19 1.03% 1.80% 1.27% 1.31% 0.56%

20 0.81% 1.57% 1.13% 1.11% 0.56%

21 0.79% 1.27% 0.94% 0.96% 0.11%

22 0.81% 0.88% 0.83% 0.89% 0.45%

23 0.70% 0.68% 0.68% 0.68% 0.00%

24 0.81% 0.54% 0.49% 0.49% 0.00%

25 1.24% 0.43% 0.45% 0.48% 0.67%

26 1.21% 0.32% 0.36% 0.39% 0.11%

27 0.96% 0.26% 0.30% 0.35% 0.22%

28 1.24% 0.16% 0.18% 0.19% 0.34%

29 1.76% 0.12% 0.14% 0.18% 0.22%

30+ 8.50% 4.14% 2.62% 2.40% 1.68%

Total 100.00% 100.00% 100.00% 100.00% 100.00%

Vehcile Age 

(relative to 

year)



Vehcile Age Distribution - 2010
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26

27

28

29

30+

Total

Vehcile Age 

(relative to 

year)

Transit Bus School Bus Refuse Truck
Single Unit Short-

haul Truck

Single Unit Long-

haul Truck

42 43 51 52 53

2.66% 2.80% 2.50% 1.18% 1.16%

0.89% 2.92% 1.88% 2.78% 2.32%

2.31% 4.83% 4.38% 6.04% 6.63%

5.68% 9.27% 3.75% 4.27% 3.32%

5.86% 7.84% 6.88% 9.27% 7.96%

13.14% 8.75% 6.88% 7.32% 7.13%

7.28% 5.41% 4.38% 7.37% 7.79%

5.68% 8.45% 4.38% 5.80% 4.98%

1.24% 4.74% 4.38% 4.44% 4.31%

2.13% 4.89% 4.38% 4.11% 6.14%

7.64% 5.17% 5.63% 4.91% 5.47%

27.53% 5.96% 11.25% 7.11% 8.13%

2.13% 3.34% 9.38% 6.45% 6.80%

5.51% 3.95% 4.38% 4.30% 4.81%

0.53% 3.89% 1.88% 3.25% 3.81%

1.07% 1.22% 4.38% 2.47% 1.00%

0.71% 2.22% 4.38% 3.66% 4.48%

1.07% 1.52% 3.13% 1.97% 1.33%

1.07% 1.31% 3.75% 1.82% 2.82%

0.89% 1.22% 0.63% 1.51% 1.49%

0.00% 1.09% 1.88% 1.71% 1.49%

0.71% 2.58% 0.63% 1.62% 1.16%

0.89% 1.12% 0.00% 1.08% 1.16%

0.36% 0.70% 0.00% 1.01% 0.66%

0.18% 0.73% 0.00% 0.95% 0.66%

0.18% 1.19% 1.25% 0.88% 0.33%

0.00% 0.33% 1.25% 0.73% 1.16%

0.00% 0.18% 0.63% 0.56% 0.66%

0.71% 0.18% 0.00% 0.26% 0.00%

0.36% 0.61% 0.63% 0.53% 0.50%

1.60% 1.58% 1.25% 0.67% 0.33%

100.00% 100.00% 100.00% 100.00% 100.00%



Vehcile Age Distribution - 2010
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30+

Total

Vehcile Age 

(relative to 

year)

Motor Home
Combination 

Short-haul Truck

Combination 

Long-haul Truck

54 61 62

1.33% 1.48% 1.46%

2.67% 2.75% 2.04%

5.94% 4.27% 2.51%

5.45% 4.07% 3.55%

8.85% 8.62% 7.87%

7.88% 5.99% 5.30%

5.45% 7.31% 6.47%

8.00% 4.87% 4.02%

5.70% 3.87% 5.48%

3.64% 3.63% 3.90%

3.76% 4.71% 5.77%

6.18% 7.86% 8.97%

6.42% 5.75% 7.40%

3.76% 4.15% 4.08%

3.03% 3.75% 4.37%

1.82% 3.31% 3.96%

3.52% 4.63% 4.20%

1.58% 2.91% 3.32%

1.70% 2.79% 3.32%

1.21% 1.76% 1.92%

2.79% 2.12% 1.28%

1.45% 1.68% 1.34%

0.00% 1.40% 1.40%

1.70% 0.88% 1.40%

1.70% 0.88% 0.82%

0.73% 1.24% 0.93%

0.85% 1.04% 1.11%

0.73% 0.56% 0.41%

0.48% 0.52% 0.17%

0.61% 0.12% 0.52%

1.09% 1.08% 0.70%

100.00% 100.00% 100.00%



Vehicle Age Distributions - 2035

Motorcycle Passenger Car Passenger Truck

Light 

Commercial 

Truck

Intercity Bus

11 21 31 32 41

0 0.40% 2.04% 2.05% 1.90% 2.36%

1 1.94% 4.97% 4.36% 3.87% 0.67%

2 5.59% 4.43% 2.97% 3.06% 2.24%

3 6.87% 5.10% 6.04% 6.06% 6.29%

4 8.13% 5.51% 6.28% 6.27% 6.73%

5 7.09% 5.67% 6.08% 6.39% 12.68%

6 6.75% 5.72% 6.69% 6.66% 8.75%

7 5.58% 5.57% 7.00% 7.15% 5.95%

8 7.23% 5.83% 6.26% 6.45% 1.91%

9 5.96% 6.24% 6.70% 6.66% 1.80%

10 5.17% 5.98% 6.38% 6.50% 7.30%

11 4.35% 5.92% 6.18% 6.09% 27.61%

12 3.64% 5.10% 5.53% 5.59% 3.25%

13 2.74% 4.45% 4.41% 4.13% 5.39%

14 2.26% 4.10% 3.89% 3.99% 1.01%

15 2.02% 3.37% 2.95% 2.94% 0.11%

16 1.72% 3.24% 2.77% 2.84% 0.22%

17 1.38% 2.45% 2.32% 2.29% 0.45%

18 1.31% 2.13% 1.76% 1.73% 0.34%

19 1.03% 1.80% 1.27% 1.31% 0.56%

20 0.81% 1.57% 1.13% 1.11% 0.56%

21 0.79% 1.27% 0.94% 0.96% 0.11%

22 0.81% 0.88% 0.83% 0.89% 0.45%

23 0.70% 0.68% 0.68% 0.68% 0.00%

24 0.81% 0.54% 0.49% 0.49% 0.00%

25 1.24% 0.43% 0.45% 0.48% 0.67%

26 1.21% 0.32% 0.36% 0.39% 0.11%

27 0.96% 0.26% 0.30% 0.35% 0.22%

28 1.24% 0.16% 0.18% 0.19% 0.34%

29 1.76% 0.12% 0.14% 0.18% 0.22%

30+ 8.50% 4.14% 2.62% 2.40% 1.68%

Total 100.00% 100.00% 100.00% 100.00% 100.00%

 ageID
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Total

 ageID
Transit Bus School Bus Refuse Truck

Single Unit 

Short-haul Truck

Single Unit Long-

haul Truck

42 43 51 52 53

2.66% 2.80% 2.50% 1.18% 1.16%

0.89% 2.92% 1.88% 2.78% 2.32%

2.31% 4.83% 4.38% 6.04% 6.63%

5.68% 9.27% 3.75% 4.27% 3.32%

5.86% 7.84% 6.88% 9.27% 7.96%

13.14% 8.75% 6.88% 7.32% 7.13%

7.28% 5.41% 4.38% 7.37% 7.79%

5.68% 8.45% 4.38% 5.80% 4.98%

1.24% 4.74% 4.38% 4.44% 4.31%

2.13% 4.89% 4.38% 4.11% 6.14%

7.64% 5.17% 5.63% 4.91% 5.47%

27.53% 5.96% 11.25% 7.11% 8.13%

2.13% 3.34% 9.38% 6.45% 6.80%

5.51% 3.95% 4.38% 4.30% 4.81%

0.53% 3.89% 1.88% 3.25% 3.81%

1.07% 1.22% 4.38% 2.47% 1.00%

0.71% 2.22% 4.38% 3.66% 4.48%

1.07% 1.52% 3.13% 1.97% 1.33%

1.07% 1.31% 3.75% 1.82% 2.82%

0.89% 1.22% 0.63% 1.51% 1.49%

0.00% 1.09% 1.88% 1.71% 1.49%

0.71% 2.58% 0.63% 1.62% 1.16%

0.89% 1.12% 0.00% 1.08% 1.16%

0.36% 0.70% 0.00% 1.01% 0.66%

0.18% 0.73% 0.00% 0.95% 0.66%

0.18% 1.19% 1.25% 0.88% 0.33%

0.00% 0.33% 1.25% 0.73% 1.16%

0.00% 0.18% 0.63% 0.56% 0.66%

0.71% 0.18% 0.00% 0.26% 0.00%

0.36% 0.61% 0.63% 0.53% 0.50%

1.60% 1.58% 1.25% 0.67% 0.33%

100.00% 100.00% 100.00% 100.00% 100.00%
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Total

 ageID
Motor Home

Combination 

Short-haul Truck

Combination 

Long-haul Truck

54 61 62

1.33% 1.48% 1.46%

2.67% 2.75% 2.04%

5.94% 4.27% 2.51%

5.45% 4.07% 3.55%

8.85% 8.62% 7.87%

7.88% 5.99% 5.30%

5.45% 7.31% 6.47%

8.00% 4.87% 4.02%

5.70% 3.87% 5.48%

3.64% 3.63% 3.90%

3.76% 4.71% 5.77%

6.18% 7.86% 8.97%

6.42% 5.75% 7.40%

3.76% 4.15% 4.08%

3.03% 3.75% 4.37%

1.82% 3.31% 3.96%

3.52% 4.63% 4.20%

1.58% 2.91% 3.32%

1.70% 2.79% 3.32%

1.21% 1.76% 1.92%

2.79% 2.12% 1.28%

1.45% 1.68% 1.34%

0.00% 1.40% 1.40%

1.70% 0.88% 1.40%

1.70% 0.88% 0.82%

0.73% 1.24% 0.93%

0.85% 1.04% 1.11%

0.73% 0.56% 0.41%

0.48% 0.52% 0.17%

0.61% 0.12% 0.52%

1.09% 1.08% 0.70%

100.00% 100.00% 100.00%



pol 

Process 

ID

state 

ID

county 

ID
year ID

source 

Type ID

fuel 

Type ID

IM 

Program 

ID

inspect 

Freq

test 

Standards 

ID

beg 

Model 

Year ID

end 

Model 

Year ID

use 

IMyn

compliance 

Factor

201 8 8031 2035 21 1 1 1 11 1968 1981 Y 93.12

201 8 8031 2035 21 1 6 2 33 1982 2033 Y 93.12

201 8 8031 2035 31 1 1 1 11 1968 1981 Y 93.12

201 8 8031 2035 31 1 6 2 33 1982 2033 Y 93.12

201 8 8031 2035 32 1 1 1 11 1968 1981 Y 93.12

201 8 8031 2035 32 1 6 2 33 1982 2033 Y 93.12

201 8 8031 2035 52 1 1 1 11 1968 1981 Y 93.12

201 8 8031 2035 52 1 6 2 33 1982 2033 Y 93.12

202 8 8031 2035 21 1 1 1 11 1968 1981 Y 93.12

202 8 8031 2035 21 1 6 2 33 1982 2033 Y 93.12

202 8 8031 2035 31 1 1 1 11 1968 1981 Y 93.12

202 8 8031 2035 31 1 6 2 33 1982 2033 Y 93.12

202 8 8031 2035 32 1 1 1 11 1968 1981 Y 93.12

202 8 8031 2035 32 1 6 2 33 1982 2033 Y 93.12

202 8 8031 2035 52 1 1 1 11 1968 1981 Y 93.12

202 8 8031 2035 52 1 6 2 33 1982 2033 Y 93.12

Inspection and Maintenance Program Parameters
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Attachment J – Appendix I 
Input Data Assumptions for Emission 
Inventories 



 



Month ID Month Zone ID Hour

Temperature         

(degrees 

Fahrenheit)

Percent 

Relative 

Humidity

1 January 80310 1 31.55 55.09%

1 January 80310 2 31.81 53.22%

1 January 80310 3 32.74 55.05%

1 January 80310 4 32.00 55.87%

1 January 80310 5 32.16 56.73%

1 January 80310 6 31.84 55.40%

1 January 80310 7 30.40 53.67%

1 January 80310 8 30.90 51.54%

1 January 80310 9 33.76 45.89%

1 January 80310 10 36.48 42.44%

1 January 80310 11 38.97 40.44%

1 January 80310 12 40.34 38.81%

1 January 80310 13 41.29 36.62%

1 January 80310 14 41.93 38.00%

1 January 80310 15 41.92 41.46%

1 January 80310 16 39.38 39.67%

1 January 80310 17 38.44 44.63%

1 January 80310 18 37.67 50.58%

1 January 80310 19 36.26 46.81%

1 January 80310 20 34.63 50.79%

1 January 80310 21 33.31 51.30%

1 January 80310 22 32.32 50.67%

1 January 80310 23 31.80 52.08%

Temperature and Humidity



Vehcile Age Distribution - 2010

Motorcycle Passenger Car Passenger Truck

Light 

Commercial 

Truck

Intercity Bus

11 21 31 32 41

0 0.40% 2.04% 2.05% 1.90% 2.36%

1 1.94% 4.97% 4.36% 3.87% 0.67%

2 5.59% 4.43% 2.97% 3.06% 2.24%

3 6.87% 5.10% 6.04% 6.06% 6.29%

4 8.13% 5.51% 6.28% 6.27% 6.73%

5 7.09% 5.67% 6.08% 6.39% 12.68%

6 6.75% 5.72% 6.69% 6.66% 8.75%

7 5.58% 5.57% 7.00% 7.15% 5.95%

8 7.23% 5.83% 6.26% 6.45% 1.91%

9 5.96% 6.24% 6.70% 6.66% 1.80%

10 5.17% 5.98% 6.38% 6.50% 7.30%

11 4.35% 5.92% 6.18% 6.09% 27.61%

12 3.64% 5.10% 5.53% 5.59% 3.25%

13 2.74% 4.45% 4.41% 4.13% 5.39%

14 2.26% 4.10% 3.89% 3.99% 1.01%

15 2.02% 3.37% 2.95% 2.94% 0.11%

16 1.72% 3.24% 2.77% 2.84% 0.22%

17 1.38% 2.45% 2.32% 2.29% 0.45%

18 1.31% 2.13% 1.76% 1.73% 0.34%

19 1.03% 1.80% 1.27% 1.31% 0.56%

20 0.81% 1.57% 1.13% 1.11% 0.56%

21 0.79% 1.27% 0.94% 0.96% 0.11%

22 0.81% 0.88% 0.83% 0.89% 0.45%

23 0.70% 0.68% 0.68% 0.68% 0.00%

24 0.81% 0.54% 0.49% 0.49% 0.00%

25 1.24% 0.43% 0.45% 0.48% 0.67%

26 1.21% 0.32% 0.36% 0.39% 0.11%

27 0.96% 0.26% 0.30% 0.35% 0.22%

28 1.24% 0.16% 0.18% 0.19% 0.34%

29 1.76% 0.12% 0.14% 0.18% 0.22%

30+ 8.50% 4.14% 2.62% 2.40% 1.68%

Total 100.00% 100.00% 100.00% 100.00% 100.00%

Vehcile Age 

(relative to 

year)



Vehcile Age Distribution - 2010
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Total

Vehcile Age 

(relative to 

year)

Transit Bus School Bus Refuse Truck
Single Unit Short-

haul Truck

Single Unit Long-

haul Truck

42 43 51 52 53

2.66% 2.80% 2.50% 1.18% 1.16%

0.89% 2.92% 1.88% 2.78% 2.32%

2.31% 4.83% 4.38% 6.04% 6.63%

5.68% 9.27% 3.75% 4.27% 3.32%

5.86% 7.84% 6.88% 9.27% 7.96%

13.14% 8.75% 6.88% 7.32% 7.13%

7.28% 5.41% 4.38% 7.37% 7.79%

5.68% 8.45% 4.38% 5.80% 4.98%

1.24% 4.74% 4.38% 4.44% 4.31%

2.13% 4.89% 4.38% 4.11% 6.14%

7.64% 5.17% 5.63% 4.91% 5.47%

27.53% 5.96% 11.25% 7.11% 8.13%

2.13% 3.34% 9.38% 6.45% 6.80%

5.51% 3.95% 4.38% 4.30% 4.81%

0.53% 3.89% 1.88% 3.25% 3.81%

1.07% 1.22% 4.38% 2.47% 1.00%

0.71% 2.22% 4.38% 3.66% 4.48%

1.07% 1.52% 3.13% 1.97% 1.33%

1.07% 1.31% 3.75% 1.82% 2.82%

0.89% 1.22% 0.63% 1.51% 1.49%

0.00% 1.09% 1.88% 1.71% 1.49%

0.71% 2.58% 0.63% 1.62% 1.16%

0.89% 1.12% 0.00% 1.08% 1.16%

0.36% 0.70% 0.00% 1.01% 0.66%

0.18% 0.73% 0.00% 0.95% 0.66%

0.18% 1.19% 1.25% 0.88% 0.33%

0.00% 0.33% 1.25% 0.73% 1.16%

0.00% 0.18% 0.63% 0.56% 0.66%

0.71% 0.18% 0.00% 0.26% 0.00%

0.36% 0.61% 0.63% 0.53% 0.50%

1.60% 1.58% 1.25% 0.67% 0.33%

100.00% 100.00% 100.00% 100.00% 100.00%
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Total

Vehcile Age 

(relative to 

year)

Motor Home
Combination 

Short-haul Truck

Combination 

Long-haul Truck

54 61 62

1.33% 1.48% 1.46%

2.67% 2.75% 2.04%

5.94% 4.27% 2.51%

5.45% 4.07% 3.55%

8.85% 8.62% 7.87%

7.88% 5.99% 5.30%

5.45% 7.31% 6.47%

8.00% 4.87% 4.02%

5.70% 3.87% 5.48%

3.64% 3.63% 3.90%

3.76% 4.71% 5.77%

6.18% 7.86% 8.97%

6.42% 5.75% 7.40%

3.76% 4.15% 4.08%

3.03% 3.75% 4.37%

1.82% 3.31% 3.96%

3.52% 4.63% 4.20%

1.58% 2.91% 3.32%

1.70% 2.79% 3.32%

1.21% 1.76% 1.92%

2.79% 2.12% 1.28%

1.45% 1.68% 1.34%

0.00% 1.40% 1.40%

1.70% 0.88% 1.40%

1.70% 0.88% 0.82%

0.73% 1.24% 0.93%

0.85% 1.04% 1.11%

0.73% 0.56% 0.41%

0.48% 0.52% 0.17%

0.61% 0.12% 0.52%

1.09% 1.08% 0.70%

100.00% 100.00% 100.00%



Vehicle Age Distributions - 2035

Motorcycle Passenger Car Passenger Truck

Light 

Commercial 

Truck

Intercity Bus

11 21 31 32 41

0 0.40% 2.04% 2.05% 1.90% 2.36%

1 1.94% 4.97% 4.36% 3.87% 0.67%

2 5.59% 4.43% 2.97% 3.06% 2.24%

3 6.87% 5.10% 6.04% 6.06% 6.29%

4 8.13% 5.51% 6.28% 6.27% 6.73%

5 7.09% 5.67% 6.08% 6.39% 12.68%

6 6.75% 5.72% 6.69% 6.66% 8.75%

7 5.58% 5.57% 7.00% 7.15% 5.95%

8 7.23% 5.83% 6.26% 6.45% 1.91%

9 5.96% 6.24% 6.70% 6.66% 1.80%

10 5.17% 5.98% 6.38% 6.50% 7.30%

11 4.35% 5.92% 6.18% 6.09% 27.61%

12 3.64% 5.10% 5.53% 5.59% 3.25%

13 2.74% 4.45% 4.41% 4.13% 5.39%

14 2.26% 4.10% 3.89% 3.99% 1.01%

15 2.02% 3.37% 2.95% 2.94% 0.11%

16 1.72% 3.24% 2.77% 2.84% 0.22%

17 1.38% 2.45% 2.32% 2.29% 0.45%

18 1.31% 2.13% 1.76% 1.73% 0.34%

19 1.03% 1.80% 1.27% 1.31% 0.56%

20 0.81% 1.57% 1.13% 1.11% 0.56%

21 0.79% 1.27% 0.94% 0.96% 0.11%

22 0.81% 0.88% 0.83% 0.89% 0.45%

23 0.70% 0.68% 0.68% 0.68% 0.00%

24 0.81% 0.54% 0.49% 0.49% 0.00%

25 1.24% 0.43% 0.45% 0.48% 0.67%

26 1.21% 0.32% 0.36% 0.39% 0.11%

27 0.96% 0.26% 0.30% 0.35% 0.22%

28 1.24% 0.16% 0.18% 0.19% 0.34%

29 1.76% 0.12% 0.14% 0.18% 0.22%

30+ 8.50% 4.14% 2.62% 2.40% 1.68%

Total 100.00% 100.00% 100.00% 100.00% 100.00%

 ageID
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Total

 ageID
Transit Bus School Bus Refuse Truck

Single Unit 

Short-haul Truck

Single Unit Long-

haul Truck

42 43 51 52 53

2.66% 2.80% 2.50% 1.18% 1.16%

0.89% 2.92% 1.88% 2.78% 2.32%

2.31% 4.83% 4.38% 6.04% 6.63%

5.68% 9.27% 3.75% 4.27% 3.32%

5.86% 7.84% 6.88% 9.27% 7.96%

13.14% 8.75% 6.88% 7.32% 7.13%

7.28% 5.41% 4.38% 7.37% 7.79%

5.68% 8.45% 4.38% 5.80% 4.98%

1.24% 4.74% 4.38% 4.44% 4.31%

2.13% 4.89% 4.38% 4.11% 6.14%

7.64% 5.17% 5.63% 4.91% 5.47%

27.53% 5.96% 11.25% 7.11% 8.13%

2.13% 3.34% 9.38% 6.45% 6.80%

5.51% 3.95% 4.38% 4.30% 4.81%

0.53% 3.89% 1.88% 3.25% 3.81%

1.07% 1.22% 4.38% 2.47% 1.00%

0.71% 2.22% 4.38% 3.66% 4.48%

1.07% 1.52% 3.13% 1.97% 1.33%

1.07% 1.31% 3.75% 1.82% 2.82%

0.89% 1.22% 0.63% 1.51% 1.49%

0.00% 1.09% 1.88% 1.71% 1.49%

0.71% 2.58% 0.63% 1.62% 1.16%

0.89% 1.12% 0.00% 1.08% 1.16%

0.36% 0.70% 0.00% 1.01% 0.66%

0.18% 0.73% 0.00% 0.95% 0.66%

0.18% 1.19% 1.25% 0.88% 0.33%

0.00% 0.33% 1.25% 0.73% 1.16%

0.00% 0.18% 0.63% 0.56% 0.66%

0.71% 0.18% 0.00% 0.26% 0.00%

0.36% 0.61% 0.63% 0.53% 0.50%

1.60% 1.58% 1.25% 0.67% 0.33%

100.00% 100.00% 100.00% 100.00% 100.00%
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 ageID
Motor Home

Combination 

Short-haul Truck

Combination 

Long-haul Truck

54 61 62

1.33% 1.48% 1.46%

2.67% 2.75% 2.04%

5.94% 4.27% 2.51%

5.45% 4.07% 3.55%

8.85% 8.62% 7.87%

7.88% 5.99% 5.30%

5.45% 7.31% 6.47%

8.00% 4.87% 4.02%

5.70% 3.87% 5.48%

3.64% 3.63% 3.90%

3.76% 4.71% 5.77%

6.18% 7.86% 8.97%

6.42% 5.75% 7.40%

3.76% 4.15% 4.08%

3.03% 3.75% 4.37%

1.82% 3.31% 3.96%

3.52% 4.63% 4.20%

1.58% 2.91% 3.32%

1.70% 2.79% 3.32%

1.21% 1.76% 1.92%

2.79% 2.12% 1.28%

1.45% 1.68% 1.34%

0.00% 1.40% 1.40%

1.70% 0.88% 1.40%

1.70% 0.88% 0.82%

0.73% 1.24% 0.93%

0.85% 1.04% 1.11%

0.73% 0.56% 0.41%

0.48% 0.52% 0.17%

0.61% 0.12% 0.52%

1.09% 1.08% 0.70%

100.00% 100.00% 100.00%



pol 

Process 

ID

state 

ID

county 

ID
year ID

source 

Type ID

fuel 

Type ID

IM 

Program 

ID

inspect 

Freq

test 

Standards 

ID

beg 

Model 

Year ID

end 

Model 

Year ID

use 

IMyn

compliance 

Factor

201 8 8031 2035 21 1 1 1 11 1968 1981 Y 93.12

201 8 8031 2035 21 1 6 2 33 1982 2033 Y 93.12

201 8 8031 2035 31 1 1 1 11 1968 1981 Y 93.12

201 8 8031 2035 31 1 6 2 33 1982 2033 Y 93.12

201 8 8031 2035 32 1 1 1 11 1968 1981 Y 93.12

201 8 8031 2035 32 1 6 2 33 1982 2033 Y 93.12

201 8 8031 2035 52 1 1 1 11 1968 1981 Y 93.12

201 8 8031 2035 52 1 6 2 33 1982 2033 Y 93.12

202 8 8031 2035 21 1 1 1 11 1968 1981 Y 93.12

202 8 8031 2035 21 1 6 2 33 1982 2033 Y 93.12

202 8 8031 2035 31 1 1 1 11 1968 1981 Y 93.12

202 8 8031 2035 31 1 6 2 33 1982 2033 Y 93.12

202 8 8031 2035 32 1 1 1 11 1968 1981 Y 93.12

202 8 8031 2035 32 1 6 2 33 1982 2033 Y 93.12

202 8 8031 2035 52 1 1 1 11 1968 1981 Y 93.12

202 8 8031 2035 52 1 6 2 33 1982 2033 Y 93.12

Inspection and Maintenance Program Parameters



Hour Road Type
Average Speed 

Bin

VMT 

Distribution 

(all vehicle 

types)

00:00-23:59 Freeway 1

00:00-23:59 Freeway 2                             -   

00:00-23:59 Freeway 3                             -   

00:00-23:59 Freeway 4                             -   

00:00-23:59 Freeway 5                             -   

00:00-23:59 Freeway 6                             -   

00:00-23:59 Freeway 7                             -   

00:00-23:59 Freeway 8                             -   

00:00-23:59 Freeway 9                    0.0612 

00:00-23:59 Freeway 10                    0.0099 

00:00-23:59 Freeway 11                    0.1048 

00:00-23:59 Freeway 12                    0.2183 

00:00-23:59 Freeway 13                    0.3382 

00:00-23:59 Freeway 14                    0.2298 

00:00-23:59 Freeway 15                             -   

00:00-23:59 Freeway 16                    0.0378 

00:00-23:59 Non-freeway 1                             -   

00:00-23:59 Non-freeway 2                    0.0003 

00:00-23:59 Non-freeway 3                    0.0042 

00:00-23:59 Non-freeway 4                    0.0682 

00:00-23:59 Non-freeway 5                    0.0932 

00:00-23:59 Non-freeway 6                    0.1045 

00:00-23:59 Non-freeway 7                    0.1830 

00:00-23:59 Non-freeway 8                    0.3296 

00:00-23:59 Non-freeway 9                    0.1606 

00:00-23:59 Non-freeway 10                    0.0183 

00:00-23:59 Non-freeway 11                    0.0305 

00:00-23:59 Non-freeway 12                             -   

00:00-23:59 Non-freeway 13                    0.0074 

00:00-23:59 Non-freeway 14                             -   

00:00-23:59 Non-freeway 15                             -   

00:00-23:59 Non-freeway 16                             -   

Speed Bin Distribution - Study Area - 2010



Hour Road Type
Average Speed 

Bin

VMT 

Distribution 

(all vehicle 

types)

00:00-23:59 Freeway 1                               -   

00:00-23:59 Freeway 2                               -   

00:00-23:59 Freeway 3                               -   

00:00-23:59 Freeway 4                               -   

00:00-23:59 Freeway 5                               -   

00:00-23:59 Freeway 6                               -   

00:00-23:59 Freeway 7                               -   

00:00-23:59 Freeway 8                       0.0524 

00:00-23:59 Freeway 9                       0.0097 

00:00-23:59 Freeway 10                       0.0541 

00:00-23:59 Freeway 11                       0.1562 

00:00-23:59 Freeway 12                       0.1199 

00:00-23:59 Freeway 13                       0.4080 

00:00-23:59 Freeway 14                       0.1623 

00:00-23:59 Freeway 15                       0.0299 

00:00-23:59 Freeway 16                       0.0074 

00:00-23:59 Non-freeway 1                               -   

00:00-23:59 Non-freeway 2                       0.0006 

00:00-23:59 Non-freeway 3                       0.0006 

00:00-23:59 Non-freeway 4                       0.0715 

00:00-23:59 Non-freeway 5                       0.0910 

00:00-23:59 Non-freeway 6                       0.0990 

00:00-23:59 Non-freeway 7                       0.1568 

00:00-23:59 Non-freeway 8                       0.3564 

00:00-23:59 Non-freeway 9                       0.1612 

00:00-23:59 Non-freeway 10                       0.0156 

00:00-23:59 Non-freeway 11                       0.0238 

00:00-23:59 Non-freeway 12                       0.0062 

00:00-23:59 Non-freeway 13                       0.0173 

00:00-23:59 Non-freeway 14                               -   

00:00-23:59 Non-freeway 15                               -   

00:00-23:59 Non-freeway 16                               -   

Speed Bin Distribution - Study Area - 2015



Hour Road Type
Average Speed 

Bin

VMT Distribution 

(all vehicle types)

00:00-23:59 Freeway 1                                  -   

00:00-23:59 Freeway 2                                  -   

00:00-23:59 Freeway 3                                  -   

00:00-23:59 Freeway 4                                  -   

00:00-23:59 Freeway 5                                  -   

00:00-23:59 Freeway 6                                  -   

00:00-23:59 Freeway 7                         0.0292 

00:00-23:59 Freeway 8                         0.0340 

00:00-23:59 Freeway 9                         0.0405 

00:00-23:59 Freeway 10                         0.0717 

00:00-23:59 Freeway 11                         0.1450 

00:00-23:59 Freeway 12                         0.1812 

00:00-23:59 Freeway 13                         0.2948 

00:00-23:59 Freeway 14                         0.1681 

00:00-23:59 Freeway 15                         0.0150 

00:00-23:59 Freeway 16                         0.0205 

00:00-23:59 Non-freeway 1                                  -   

00:00-23:59 Non-freeway 2                         0.0005 

00:00-23:59 Non-freeway 3                         0.0024 

00:00-23:59 Non-freeway 4                         0.0759 

00:00-23:59 Non-freeway 5                         0.1001 

00:00-23:59 Non-freeway 6                         0.1122 

00:00-23:59 Non-freeway 7                         0.1663 

00:00-23:59 Non-freeway 8                         0.3315 

00:00-23:59 Non-freeway 9                         0.1603 

00:00-23:59 Non-freeway 10                         0.0126 

00:00-23:59 Non-freeway 11                         0.0199 

00:00-23:59 Non-freeway 12                         0.0045 

00:00-23:59 Non-freeway 13                         0.0137 

00:00-23:59 Non-freeway 14                                  -   

00:00-23:59 Non-freeway 15                                  -   

00:00-23:59 Non-freeway 16                                  -   

Speed Bin Distribution - Study Area - 2020



Hour Road Type
Average Speed 

Bin

VMT Distribution 

(all vehicle types)

00:00-23:59 Freeway 1                                 -   

00:00-23:59 Freeway 2                                 -   

00:00-23:59 Freeway 3                                 -   

00:00-23:59 Freeway 4                                 -   

00:00-23:59 Freeway 5                                 -   

00:00-23:59 Freeway 6                                 -   

00:00-23:59 Freeway 7                        0.0585 

00:00-23:59 Freeway 8                        0.0155 

00:00-23:59 Freeway 9                        0.0712 

00:00-23:59 Freeway 10                        0.0893 

00:00-23:59 Freeway 11                        0.1338 

00:00-23:59 Freeway 12                        0.2425 

00:00-23:59 Freeway 13                        0.1817 

00:00-23:59 Freeway 14                        0.1739 

00:00-23:59 Freeway 15                                 -   

00:00-23:59 Freeway 16                        0.0336 

00:00-23:59 Non-freeway 1                                 -   

00:00-23:59 Non-freeway 2                        0.0005 

00:00-23:59 Non-freeway 3                        0.0041 

00:00-23:59 Non-freeway 4                        0.0804 

00:00-23:59 Non-freeway 5                        0.1091 

00:00-23:59 Non-freeway 6                        0.1254 

00:00-23:59 Non-freeway 7                        0.1759 

00:00-23:59 Non-freeway 8                        0.3067 

00:00-23:59 Non-freeway 9                        0.1594 

00:00-23:59 Non-freeway 10                        0.0095 

00:00-23:59 Non-freeway 11                        0.0160 

00:00-23:59 Non-freeway 12                        0.0029 

00:00-23:59 Non-freeway 13                        0.0101 

00:00-23:59 Non-freeway 14                                 -   

00:00-23:59 Non-freeway 15                                 -   

00:00-23:59 Non-freeway 16                                 -   

Speed Bin Distribution - Study Area - 2025



Hour Road Type
Average Speed 

Bin

VMT Distribution 

(all vehicle types)

00:00-23:59 Freeway 1 -   

00:00-23:59 Freeway 2 -   

00:00-23:59 Freeway 3 -   

00:00-23:59 Freeway 4 -   

00:00-23:59 Freeway 5 -   

00:00-23:59 Freeway 6 0.0235 

00:00-23:59 Freeway 7 0.0428 

00:00-23:59 Freeway 8 0.0212 

00:00-23:59 Freeway 9 0.0559 

00:00-23:59 Freeway 10 0.1056 

00:00-23:59 Freeway 11 0.1400 

00:00-23:59 Freeway 12 0.2324 

00:00-23:59 Freeway 13 0.1912 

00:00-23:59 Freeway 14 0.1524 

00:00-23:59 Freeway 15 -   

00:00-23:59 Freeway 16 0.0351 

00:00-23:59 Non-freeway 1 -   

00:00-23:59 Non-freeway 2 0.0005 

00:00-23:59 Non-freeway 3 0.0055 

00:00-23:59 Non-freeway 4 0.0863 

00:00-23:59 Non-freeway 5 0.1136 

00:00-23:59 Non-freeway 6 0.1371 

00:00-23:59 Non-freeway 7 0.1864 

00:00-23:59 Non-freeway 8 0.2971 

00:00-23:59 Non-freeway 9 0.1359 

00:00-23:59 Non-freeway 10 0.0093 

00:00-23:59 Non-freeway 11 0.0154 

00:00-23:59 Non-freeway 12 0.0041 

00:00-23:59 Non-freeway 13 0.0088 

00:00-23:59 Non-freeway 14 -   

00:00-23:59 Non-freeway 15 -   

00:00-23:59 Non-freeway 16 -   

Speed Bin Distribution - Study Area - 2030



Hour Road Type
Average Speed 

Bin

VMT 

Distribution 

(all vehicle 

types)

00:00-23:59 Freeway 1 -   

00:00-23:59 Freeway 2 -   

00:00-23:59 Freeway 3 -   

00:00-23:59 Freeway 4 -   

00:00-23:59 Freeway 5 -   

00:00-23:59 Freeway 6 0.0471 

00:00-23:59 Freeway 7 0.0271 

00:00-23:59 Freeway 8 0.0268 

00:00-23:59 Freeway 9 0.0405 

00:00-23:59 Freeway 10 0.1219 

00:00-23:59 Freeway 11 0.1463 

00:00-23:59 Freeway 12 0.2222 

00:00-23:59 Freeway 13 0.2006 

00:00-23:59 Freeway 14 0.1309 

00:00-23:59 Freeway 15 -   

00:00-23:59 Freeway 16 0.0365 

00:00-23:59 Non-freeway 1 -   

00:00-23:59 Non-freeway 2 0.0005 

00:00-23:59 Non-freeway 3 0.0070 

00:00-23:59 Non-freeway 4 0.0921 

00:00-23:59 Non-freeway 5 0.1182 

00:00-23:59 Non-freeway 6 0.1488 

00:00-23:59 Non-freeway 7 0.1969 

00:00-23:59 Non-freeway 8 0.2875 

00:00-23:59 Non-freeway 9 0.1124 

00:00-23:59 Non-freeway 10 0.0091 

00:00-23:59 Non-freeway 11 0.0149 

00:00-23:59 Non-freeway 12 0.0053 

00:00-23:59 Non-freeway 13 0.0075 

00:00-23:59 Non-freeway 14 -   

00:00-23:59 Non-freeway 15 -   

00:00-23:59 Non-freeway 16 -   

Speed Bin Distribution - Study Area - 2035
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Air Pollution Health Effects Literature Review 

Additional studies considering human health effects were reviewed during the documentation of health 
conditions for the study area. Some of the reports summarized below have been brought to the attention of 
FHWA by members of the public.  FHWA’s listing of these studies does not infer any endorsement, nor 
does it include any conclusions regarding the accuracy or applicability of these studies. 

Good Neighbor Study (City and County of Denver Department of Environmental Health 
2014) 

The SDEIS includes an expanded discussion of the findings of the Good Neighbor study in 
consultation with the City and County of Denver Department of Environmental Health (DEH). 
DEH has recalculated the emissions using current air pollution modeling standards for evaluating 
MSATs.  

America’s Children and the Environment (EPA 2013) 

In January of 2013, the EPA published the third edition of a report on health conditions for 
American children. This report notes progress made in reducing air pollution through increased 
regulatory control of particulate matter, sulfur dioxide, and nitrogen dioxide. These pollutants are 
known to aggravate asthma and are associated with other respiratory symptoms. The EPA report, 
however, notes the correlation between poor health conditions for children living near busy 
roadways. 

Status of Research on Potential Mitigation Concepts to Reduce Exposure to Nearby 
Traffic Pollution (Air Resources Board of California Environmental Protection 2012) 

In the Status of Research on Potential Mitigation Concepts to Reduce Exposure to nearby Traffic 

Pollution, the Air Resources Board of California Environmental Protection reports that 
populations living within 500 feet of busy roadways are highly prone to pollutants associated 
with vehicular traffic. They also reported that among residents living nearby to roadways, 
children are more vulnerable to adverse health effects of traffic emissions because they tend to 
spend a larger amount of time outside and have higher breathing rates per unit of body mass 
relative to adults.  
Urban air toxics concentration in Denver, May 2002 through April 2003. (CDPHE 2006) 

In this 2006 report, CDPHE linked occurrences of cancer to airborne pollutants exhibited at air 
monitoring stations near I-70 East in May 2002 to April 2003. Although none of the pollutants 
and the pollutant concentrations were unique to Denver, total cancer risks were found to range 
from 100 to 200 excess cancers per 1 million people. This range slightly exceeds the U.S. 
Environmental Protection Agency’s proposed “acceptable” health risk for carcinogens. The 
report also concluded that there were little to no known non-cancer health risks associated with 
the pollutants exhibited in the area. 



Air Quality in Southern California – Time for a Paradigm Shift (Winer 2004) 

Arthur M. Winer, an Environmental Health Professor at UCLA’s School of Public Health, has 
done extensive research on the subject of near-roadway air pollution. He has reported that poor 
health conditions exist in close proximity to heavy traffic corridors, especially at locations were 
the traffic make-up consists of diesel fuel vehicles. Pollution from these vehicles has been linked 
with declines in lung function and increased respiratory symptoms. 
 

Cancer in North Denver: 1998-2000 (CDPHE 2002) 

The primary focus of Cancer in North Denver: 1998-2000 was to analyze cancer rates in North 
Denver 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 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, 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, either considering all cancer types together or for individual types of 
cancer.  

 
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 (CDPHE 2003) 

These two reports, covering the periods 1979 through 1996 and 1997 though 2000, 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 in Adams County north of 56th Avenue, Stapleton, and Montbello.  

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. 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.  

 



Analysis of Diagnosed Verses Expected Cancer Cases in Residents of the Vasquez 
Boulevard/I-70 Superfund Site Study Area (CDPHE 2003) 

The Analysis of Diagnosed verses Expected Cancer Cases in Residents of the Vasquez 

Boulevard/I-70 Superfund Site Study Area investigated cancer occurrence for neighborhoods in 
the Vasquez Boulevard/I-70 Superfund Site in north-central Denver. 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.  

CDPHE found an elevated incidence of cancer for the study area. 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 notes that many or most of 
the lung and laryngeal cancers reported from these neighborhoods are likely related to smoking. 
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.  





AUGUST 2014

I-70 EAST 
SUPPLEMENTAL DRAFT ENVIRONMENTAL IMPACT STATEMENT 
AND SECTION 4(F) EVALUATION

TRAFFIC NOISE
TECHNICAL REPORT 
ATTACHMENT K





I-70 East Environmental Impact Statement
Traffic Noise Technical Report

 

 
August 2014  i 
 

Table of contents 

Chapters Page 
1.  Introduction .......................................................................................................................................... 1 
1.1.  Project Limits .......................................................................................................................................... 1 
1.2.  Project Background ................................................................................................................................ 1 

2.  Resource Definition ............................................................................................................................. 2 

3.  Applicable Laws, Regulations, and Guidance for Traffic Noise Analysis ...................................... 2 
3.1.  National Environmental Policy Act ......................................................................................................... 2 
3.2.  Council on Environmental Quality Regulations ...................................................................................... 3 
3.3.  Procedures for Abatement of Highway Traffic Noise and Construction Noise ...................................... 3 
3.4.  FHWA Measurement of Highway-Related Noise ................................................................................... 3 
3.5.  CDOT Noise Analysis and Abatement Guidelines ................................................................................. 3 

4.  Existing Conditions ............................................................................................................................. 3 
4.1.  Methodology ........................................................................................................................................... 3 

5.  Description of Alternatives ................................................................................................................. 8 

6.  Effects Analysis ................................................................................................................................. 11 
6.1.  Methodology ......................................................................................................................................... 11 
6.2.  Mitigation .............................................................................................................................................. 13 
6.3.  Alternative Effects and Proposed Mitigation ........................................................................................ 15 
6.4.  Construction Noise ............................................................................................................................... 70 
6.5.  Local Agency Coordination .................................................................................................................. 71 

7.  References .......................................................................................................................................... 72 
 

Figures 
Figure 1.  Project Area ................................................................................................................................ 1 
Figure 2.  Noise Monitoring Locations and Noise-Sensitive Areas ............................................................ 5 
Figure 3.  No-Action Alternative .................................................................................................................. 9 
Figure 4.  Revised Viaduct Alternative ........................................................................................................ 9 
Figure 5.  Partial Cover Lowered Alternative ............................................................................................ 10 
Figure 6.  Lane Representations in TNM .................................................................................................. 12 
Figure 7.  Globeville Noise Impacts: Existing ........................................................................................... 16 
Figure 8.  Globeville Noise Impacts: No-Action Alternative ...................................................................... 17 
Figure 9.  Globeville Noise Impacts: Build Alternatives, General-Purpose Lanes Option ........................ 18 
Figure 10.  Globeville Mitigation Analysis: Build Alternatives, General-Purpose Lanes Option ................. 19 
Figure 11.  Globeville Noise Impacts: Build Alternatives, Managed Lanes Option .................................... 20 
Figure 12.  Globeville Mitigation Analysis: Build Alternative, Managed Lanes Option ............................... 21 
Figure 13.  Elyria and Swansea Noise Impacts: Existing ........................................................................... 24 
Figure 14.  Elyria and Swansea Noise Impacts: No-Action Alternative, North Option ............................... 26 
Figure 15.  Elyria and Swansea Mitigation Analysis: No-Action Alternative, North Option ........................ 28 
Figure 16.  Elyria and Swansea Noise Impacts: No-Action Alternative, South Option ............................... 30 
Figure 17.  Elyria and Swansea Mitigation Analysis: No-Action Alternative, South Option ........................ 32 
Figure 18.  Elyria and Swansea Noise Impacts: Revised Viaduct Alternative, North Option ..................... 34 
Figure 19.  Elyria and Swansea Mitigation Analysis: Revised Viaduct Alternative, North Option .............. 36 
Figure 20.  Elyria and Swansea Noise Impacts: Revised Viaduct Alternative, South Option .................... 38 
Figure 21.  Elyria and Swansea Mitigation: Revised Viaduct Alternative, South Option ............................ 40 
Figure 22.  Elyria and Swansea Noise Impacts: Partial Covered Lowered Alternative, Basic Option ....... 42 



I-70 East Environmental Impact Statement 
Traffic Noise Technical Report 

 

 
ii  August 2014 
 

Figure 23.  Elyria and Swansea Mitigation: Partial Covered Lowered Alternative, Basic Option ............... 44 
Figure 24.  Elyria and Swansea Noise Impacts: Partial Covered Lowered Alternative, Modified Option .. 46 
Figure 25.  Elyria and Swansea Mitigation Analysis: Partial Covered Lowered Alternative, Modified 

Option ....................................................................................................................................... 48 
Figure 26.  Northfield Stapleton Noise Impacts: Existing Conditions and No-Action Alternative ............... 49 
Figure 27.  Peoria Street Noise Impacts: Existing Conditions and No-Action Alternative .......................... 51 
Figure 28.  Montbello Noise Impacts: Existing Conditions and No-Action Alternative ............................... 52 
Figure 29.  Peoria Street Noise Impacts: Build Alternatives ....................................................................... 53 
Figure 30.  Peoria Street Mitigation Analysis: Build Alternative, General Purpose Lanes Option .............. 55 
Figure 31.  Peoria Street Mitigation Analysis: Build Alternative, Managed Lanes Option .......................... 56 
Figure 32.  Montbello Noise Impacts: Build Alternative, General-Purpose Lanes Option .......................... 57 
Figure 33.  Montbello Noise Impacts: Build Alternative, Managed Lanes Option ...................................... 58 
Figure 34.  Montbello Mitigation Analysis: Build Alternative, General-Purpose Lanes Option ................... 60 
Figure 35.  Montbello Mitigation Analysis: Build Alternative, Managed Lanes Option ............................... 61 
Figure 37.  Aurora Noise Impacts: Build Alternative, General-Purpose Lanes Option ............................... 63 
Figure 38.  Aurora Noise Impacts: Build Alternative, Managed Lanes Option ........................................... 63 
Figure 39.  Aurora Mitigation Analysis: Build Alternative, General-Purpose Lanes Option ........................ 66 
Figure 40.  Aurora Mitigation Analysis: Build Alternative, Managed Lanes Option .................................... 66 

Tables 
Table 1.  CDOT Noise Abatement Criteria ............................................................................................... 4 
Table 2.  Study Area Model Validation Counts and Noise Readings ....................................................... 7 
Table 3.  Maximum Modeled Traffic Volumes for Worst Noise Hour ....................................................... 8 
Table 4.  Alternatives and Options ........................................................................................................... 8 
Table 5.  Globeville Noise Impacts and Mitigation Summary ................................................................. 22 
Table 6.  Existing Noise Conditions in Elyria and Swansea ................................................................... 23 
Table 7.  Elyria and Swansea Noise Impacts and Mitigation: No Action Alternative, North Option ....... 27 
Table 8.  Elyria and Swansea Noise Impacts and Mitigation: No-Action Alternative, South Option ...... 31 
Table 9.  Elyria and Swansea Noise Impacts and Mitigation: Revised Viaduct Alternative, North  

Option ...................................................................................................................................... 35 
Table 10.  Elyria and Swansea Noise Impacts and Mitigation Results: Revised Viaduct Alternative, 

South Option ............................................................................................................................ 39 
Table 11.  Elyria and Swansea Noise Impacts and Mitigation Analysis: Partial Cover Lowered 

Alternative, Basic Option ......................................................................................................... 43 
Table 12.  Elyria and Swansea Noise Impacts and Mitigation: Partial Cover Lowered Alternative, 

Modified Option ....................................................................................................................... 47 
Table 13.  Noise Impacts: Northfield Stapleton ........................................................................................ 50 
Table 14.  Peoria Street Noise Impacts and Mitigation Summary ............................................................ 54 
Table 15.  Montbello Noise Impacts and Mitigation Summary ................................................................. 59 
Table 16.  Aurora Noise Impacts and Mitigation Summary ...................................................................... 65 
Table 17.  Noise Wall Mitigation Summary by Neighborhood .................................................................. 68 
 

Appendices 
Appendix A Data and Monitoring Results 
Appendix B CDOT Noise Abatement Forms 
Appendix C Time History Graphs for 24-hour Noise Readings from 2003 
Appendix D Field Notes and Readings  



I-70 East Environmental Impact Statement
Traffic Noise Technical Report

 

 
August 2014  iii 
 

List of acronyms 
CDOT Colorado Department of Transportation 

CEQ Council on Environmental Equality 

CFR Code of Federal Regulations 

dB Decibels 

dBA A-weighted decibel levels 

Denver City and County of Denver 

EIS Environmental Impact Statement 

FHWA Federal Highway Administration 

FTA Federal Transit Administration 

Leq Equivalent sound level 

LOS Level of service 

mph Miles per hour 

NAC Noise Abatement Criteria 

NEPA National Environmental Policy Act 

PACT Preferred Alternative Collaborative Team 

RTD Regional Transportation District 

TNM Traffic Noise Model 

  



I-70 East Environmental Impact Statement 
Traffic Noise Technical Report 

 

 
iv  August 2014 
 

 

 

 

 

 

 

 

 

 

This page intentionally left blank. 



I-70 East Environmental Impact Statement
Traffic Noise Technical Report

 

 
August 2014  1 
 

1. Introduction 
The I-70 East Environmental Impact Statement (EIS) is a joint effort between the Federal Highway 
Administration (FHWA) and the Colorado Department of Transportation (CDOT). The intent of the EIS is to 
identify potential highway improvements along I-70 in the Denver metropolitan area between I-25 and Tower 
Road and to assess their potential effects on the human and natural environment.  

1.1. Project Limits 
As shown on Figure 1, the project limits extend along I-70 between I-25 and Tower Road. The project area 
covers portions of Denver, Commerce City, Aurora, and Adams County. This area includes the 
neighborhoods of Globeville, Elyria and Swansea, Northeast Park Hill, Stapleton, Montbello, and Gateway. 
The portion of Aurora in the project area is referred to as the Aurora Neighborhood in this report. Each 
resource has a specific study area based on the resource.  

Figure 1. Project Area 

 

1.2. Project Background 
Analysis of I-70 began in June 2003 as part of the I-70 East Corridor EIS, a joint effort conducted by CDOT, 
FHWA, the Regional Transportation District (RTD), the Federal Transit Administration (FTA), and the City 
and County of Denver (Denver). In June 2006, CDOT and RTD determined that the highway and transit 
elements of the I-70 East Corridor EIS process serve different travel markets, are located in different 
corridors, and have different funding sources. Therefore, the highway and transit components of the analysis 
were separated. After the project separation, the alternatives that made it through the screening process by 
addressing the purpose and need of the project were fully evaluated in the Draft EIS, published in November 
of 2008. With the release of the 2008 Draft EIS, the public and agencies had an opportunity to review and 
comment on it. Public hearings were held to present the information and encourage formal comments. Due 
to the complexity of the project and the extensive amount of public comments received during the formal 
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comment period, the project team decided to form the Preferred Alternative Collaborative Team (PACT) as 
part of a collaborative process with project stakeholders to recommend a preferred alternative. Through this 
collaborative process, additional analysis was performed, which resulted in the elimination of two previous 
alternatives and the addition of a new alternative. 

Because more than four years has passed since the 2008 Draft EIS was published, many federal and state 
regulations and requirements have changed. Additional analysis and public involvement efforts were 
performed to determine the validity of the alternatives that were considered reasonable alternatives in the 
2008 Draft EIS. Based on the public comments, the additional analysis, and the PACT collaborative process, 
the project team determined that the Realignment Alternatives were no longer reasonable. Consequently, a 
new alternative option was designed to address the public concerns and incorporate their comments. Due to 
the changes in the alternatives, outdated census data, and new federal and state laws and regulations, the 
analysis in the 2008 Draft EIS was revisited and a Supplemental Draft EIS was written. 

This report discusses traffic noise as it relates to the I-70 East EIS, including existing conditions in the 
corridor, resource effect analysis, and mitigation measures. 

2. Resource Definition 
Noise is generally defined as unwanted or undesirable sound. Noise typically affects humans in three 
different ways: noise intensity or level, noise frequency, and noise 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 on the dB scale. A 3-dB 
change in sound level generally represents a barely noticeable change in noise level, whereas a 10-dB 
change would 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 approximately 20 Hertz to 17,000 Hertz. Because human sensitivity to sound 
varies from person to person, the A-weighting system is commonly used when measuring noise to provide a 
value that represents human response. 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). Leq represents a steady sound level over a 
specified time period (typically 60 minutes). Leq(h) is the hourly equivalent noise level; the equivalent 
steady-state sound level that contains the same amount of acoustic energy as the time-varying sound level 
over a one-hour period. 

3. Applicable Laws, Regulations, and 
Guidance for Traffic Noise Analysis 

This section discusses applicable laws, regulations, and guidance as they pertain to the analysis of traffic 
noise in this EIS. 

3.1. National Environmental Policy Act 
The National Environmental Policy Act (NEPA) of 1969, as amended (42 United States Code §4321 et seq., 
Public Law 91-190, 83 Stat. 852), mandates that transportation decisions involving federal funds and 
approvals consider social, economic, and environmental factors in the decision-making process. NEPA also 
requires that agencies making such decisions consult with other agencies, involve the public, disclose 
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information, investigate the environmental effects of a reasonable range of alternatives, and prepare a 
detailed statement of the environmental effects of the alternatives. 

3.2. Council on Environmental Quality Regulations 
Council on Environmental Quality (CEQ) Regulations Part 1502, “Environmental Impact Statement” (40 
Code of Federal Regulations [CFR] §1502.14) requires that an EIS be prepared when a proposed action is 
projected to have a significant impact on the quality of the human environment. Under the Council on 
Environmental Quality regulations, EIS documents must provide full and fair discussion of significant 
environmental impacts and inform decision makers and the public about project alternatives. 

3.3. Procedures for Abatement of Highway Traffic Noise and 
Construction Noise 

Title 23 CFR §772 codifies procedures for considering noise studies in NEPA federal-aid processes and 
establishes requirements for transferring traffic noise information to local planning agencies to assist in their 
land use planning activities. This ruling was most recently updated July 13, 2010. 

3.4. FHWA Measurement of Highway-Related Noise 
FHWA’s Measurement of Highway-Related Noise (1996) is intended to provide a uniform guidance 
reference for highway noise practitioners and researchers, addressing measurement and analysis 
instrumentation, site selection, measurement procedures, data reduction, and analysis techniques. 

3.5. CDOT Noise Analysis and Abatement Guidelines 
The CDOT Noise Analysis and Abatement Guidelines (2013) implements the FHWA noise regulation for 
CDOT projects. It provides guidance on conducting traffic noise studies, analyzing abatement options, 
investigating construction noise levels, and coordinating noise levels with local land use planning officials. 

4. Existing Conditions 
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 commercial/industrial uses near 
Colorado Boulevard. Continuing east, residential and commercial developments begin to appear east of  
I-225. Major new developments have been built and are ongoing in the Stapleton Redevelopment Area 
between Quebec Street and Havana Street. Retail shops have been constructed north of the I-70 and I-270 
interchange. The plan for the area also includes the development of office buildings to the north and the 
south of I-70. The Gateway area north of I-70 and east of Peña Boulevard has mostly commercial 
development. 

4.1. Methodology 
The existing conditions noise analysis was performed in accordance with the requirements of 23 CFR §772, 
“Procedures for Abatement of Highway Traffic Noise and Construction Noise,” using methodology 
established by CDOT in their Noise Analysis and Abatement Guidelines. Predicted noise levels were 
produced using the FHWA-mandated software Traffic Noise Model (TNM) version 2.5. All measured and 
predicted noise levels are expressed in dBA using A-weighting. The hourly equivalent noise levels are 
defined as the equivalent steady-state sound level that, in a given hourly period, contains the same acoustic 
energy as the time-varying sound for the same hourly period. 
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Noise from traffic emanates from four primary sources: tire/road interface, engines, aerodynamics, and 
exhaust stacks. The dBA weighted numbers are used to determine the effect upon potential noise-sensitive 
sites. Each of these is considered in the TNM 2.5 model. 

4.1.1. Identification of Noise-Sensitive Sites 
Noise-sensitive sites are defined as any location where traffic noise may be adverse to the function and 
outdoor enjoyment of the property. 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 Table 1, the NAC vary according to the land use activity 
category. Special consideration of adverse traffic noise on indoor functions is called out under properties that 
are listed under NAC D in Table 1. Noise abatement measures must be considered when either of the 
following is true:  

 Predicted traffic noise levels meet or exceed the NAC. 

 A substantial noise increase of 10 dBA over existing conditions is predicted. 

Table 1. CDOT Noise Abatement Criteria 

Activity Category Leq(h), dBA 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) 
Residential. 

C 
66 

(Exterior) 

Active sport areas, amphitheatres, auditoriums, campgrounds, 
cemeteries, day care centers, hospitals, libraries, medical facilities, 
parks, picnic areas, places of worship, playgrounds, public meeting 
rooms, public or nonprofit institutional structures, radio studios, 
recording studios, recreational areas, Section 4(f) sites, schools, 
television studios, trails, and trail crossings. 

D 
51 

(Interior) 

Auditoriums, day care centers, hospitals, libraries, medical facilities, 
places of worship, public meeting rooms, public or nonprofit 
institutional structures, radio studios, recording studios, schools, and 
television studios. 

E 
71 

(Exterior) 
Hotels, motels, offices, restaurants/bars, and other developed lands, 
properties or activities not included in A-D or F. 

F — 

Agriculture, airports, bus yards, emergency services, industrial, 
logging, maintenance facilities, manufacturing, mining, rail yards, retail 
facilities, shipyards, utilities (water resources, water treatment, 
electrical), and warehousing. 

G — Undeveloped lands that are not permitted for development. 
Source: CDOT 2013 

With the current build-out of the area surrounding the highway, no new development is expected. Some 
Land Use E areas that were close to I-70 were included in the noise analysis if noise levels may be of 
concern to the property, such as in areas of frequent outdoor use, at hotels, or restaurant waiting areas. 
Noise-sensitive areas and noise monitoring locations are shown in Figure 2. 
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Figure 2. Noise Monitoring Locations and Noise-Sensitive Areas 

 

4.1.2. Noise Monitoring 
To validate the computer noise model (see Section 4.1.3, TNM Model Validation), field measurements were 
taken within the project area following procedures documented in FHWA’s Highway Traffic Noise: Analysis 
and Abatement Guidance. Field measurements were obtained using Larson Davis 812 and Larson Davis 
712 Sound Level Meters. Meters, microphones, and calibrators are calibrated to factory settings at Larson 
Davis’s Utah lab annually. Noise monitors were calibrated daily before measurements were collected using a 
Larson Davis sound-level calibrator. Monitoring events generally lasted 10 minutes. 

No 24-hour noise readings were conducted. If 24-hour noise information was needed for the corridor, the 
data from 2003 were referenced as it was assumed that daily traffic patterns have remained consistent since 
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the original data collection efforts were made. Time history graphs for the 24-hour noise measurements have 
been included in Appendix C. 

The following two observations can be made: 

 Existing noise levels at these 24-hour locations exceed 66 dBA for most of the 24-hour period 

 Early morning rush hour noise levels are higher than evening rush hour, but their duration is shorter 

Data collection efforts focused on noise-sensitive dwelling units within NAC B and NAC C land uses. No 
interior readings were taken. Within the project area, there are four neighborhoods that have these land uses 
within 500 feet of I-70: Globeville, Elyria and Swansea, Montbello, and a group of homes in Aurora east of 
Chambers Road and south of I-70. In each neighborhood, two to four readings were taken perpendicular to 
one similar location on I-70. Noise monitoring was not performed immediately adjacent to major arterials, 
such as Washington Street or Colorado Boulevard. 

The noise measurements were taken at 20 locations up to 500 feet from the edge of pavement of I-70 and 
the on and off ramps. The locations included areas of frequent outdoor human use. The closest readings 
occurred at 50 feet and/or 100 feet from the highway edge of pavement and were used to validate the 
model. Additional data collection occurred approximately 250 feet and/or 500 feet from the same edge of 
pavement, which was used for general noise monitoring and to determine additional features such as 
buildings, terrain, or barriers to add into the noise model. 

4.1.3. TNM Model Validation 
Site selections for the field validation measurements were conducted in the vicinity of noise-sensitive sites, 
where safe access to monitoring sites existed, where a representative sampling of free-flow traffic could be 
obtained, and where roadway geometry remained relatively constant. 

For the model validation, two 10-minute counts were collected at each site. Traffic counts were performed 
with hand-held counters at the time of monitoring, which were used to validate the existing conditions model 
in TNM. Vehicle types were separated into three categories: cars, medium trucks, and heavy trucks. Vehicle 
speeds were estimated and recorded during the noise measurements to ensure proper model validation. 
Data collection occurred mid-day when drivers on I-70 are driving at or near free-flow speeds. 

Model validation data was collected within 200 feet of the highway or ramp edge of pavement. The noise 
monitoring occurred at nine sites adjacent to I-70. Validation occurs when measured noise levels are within 3 
dBA of the modeled value. An additional 11 noise measurements were taken at potential identified sensitive 
dwelling units, including those within NAC Category B, C, and E land uses (23 CFR §772) located up to 500 
feet from the edge of pavement. These readings were used to ensure proper model validation, but were 
used for information only and traffic counts were not collected at all locations. Table 2 summarizes the model 
validation counts and the additional noise readings collected within the study area. Details of the field 
measurements taken in September and October of 2012 can be found in Appendix D. 

The noise model considers hard and soft propagation surfaces, terrain, existing noise walls, and limited 
shielding effects from other buildings. Hard and soft propagation surfaces refer to land cover types, such as 
grass (soft surface) or pavement (hard surface). Noise waves reflect or bounce easier over hard surfaces, 
allowing noise waves to travel farther. Soft surfaces diffract or break up noise waves, making the wave 
dissipate sooner and not travel as far. The dwelling units in the model reflect these effects. 
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Table 2. Study Area Model Validation Counts and Noise Readings 

Calibration 
Site 

Number 

Description/ 
Neighborhood 

Location from 
Edge of I-70 

(feet) 

Noise 
Reading

(dBA) 

TNM 
Validation 

Result (dBA) 
Difference

1 Grant St. South of I-70 100 64 63 -1 

2 Grant St. South of I-70 325 61 Monitoring Only 

3 Pennsylvania St. North of I-70 75 62 59 -3 

4 Pennsylvania St. North of I-70 125 59 60 1 

5 Pennsylvania St. South of I-70 300 53 Monitoring Only 

6 Pennsylvania St. South of I-70 400 56 Monitoring Only 

7 Park by train tracks >500; Ambient 57 Monitoring Only 

8 Vine St. and 46th Ave. 200 65 66 1 

9 Vine St. and 47th Ave. >500; Ambient 58 Monitoring Only 

10 Elizabeth St. and 47th Ave. 125 57 60 3 

11 Elizabeth St. and 46th Ave. 200 64 64 0 

12 Elizabeth St. and 46th Ave. >500; Ambient 63 Monitoring Only 

13 Clayton St. and 45th Ave. 425 62 Monitoring Only 

14 Old Elyria School >500; Ambient 58 Monitoring Only 

15 DIA Self Storage 225 61 64 3 

16 Montbello Neighborhood >500; Ambient 51 Monitoring Only 

17 Sable Ridge Residences >500; Ambient 57 Monitoring Only 

18 Kalispell St. acreage homes 50 75 74 -1 

19 Kalispell St. acreage homes 100 73 71 -2 

20 Kalispell St. acreage homes 475 60 Monitoring Only 

At the start of the validation process, validation sites were selected throughout the corridor by reviewing 
project aerials. Multiple sites were chosen to represent the entire project area. Successful validation of sites 
in different neighborhoods with different roadway geometry, traffic conditions, terrain lines, and shielding 
(buildings and other impediments to the propagation of noise) provided high confidence in the TNM model 
results and subsequent decisions made in the remaining portions of the noise study. 

4.1.4. Existing Conditions Worst Noise Hour 
Based on CDOT’s Noise Analysis and Abatement Guidelines, 66 dBA was used as the approach noise level 
in the analysis of the existing conditions in the study area (see Table 1). 

Noise studies typically use loudest noise conditions in determining the dBA, which is the hour with the 
highest volume of traffic traveling at the fastest, congestion-free speeds. For roadway links that experience a 
Level of Service (LOS) rating of LOS D, LOS E, or LOS F during the peak hours of the day, the “loudest 
volume” as recommended in Exhibit 4 of the CDOT Noise Analysis and Abatement Guidelines was 
referenced, which is summarized in the “maximum vehicles per hour per lane” column of Table 3. Per Table 
3, all roadways within the project limits were divided into three categories that are consistent with CDOT’s 
guidelines. For the I-70 noise analysis, one speed limit (55 miles per hour [mph]) was assumed for all of I-70, 
one speed limit was modeled for all ramps (45 mph), and one speed limit was modeled for all frontage roads, 
collector streets, and arterials (40 mph), depending on the number of lanes. Daily and hourly volumes, as 
well as truck percentages, were collected in September 2012. 
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Traffic volumes on local streets were not considered in the model because the low speeds of the roadways 
and the low traffic volumes do not contribute significantly to the overall noise level experienced by the 
dwelling units. 

Table 3. Maximum Modeled Traffic Volumes for Worst Noise Hour 

Roadway Type 
Facility Type 
(per CDOT 
Guidelines) 

Speed 

(mph) 

Maximum 
Vehicles per 

Hour 
per Lane 

Truck Percentage 
(total: medium/heavy)

Highway (I-70) Freeway 55 2,000 (20: 85/15) 

Ramps 
Non-freeway 
multiple lane 

45 2,100 (20: 75/25) 

Multi-lane frontage 
roads, arterials, and 
collectors 

Non-freeway 
multiple lane 

40 2,200 (15: 85/15) 

 

5. Description of Alternatives 
The I-70 East Supplemental Draft EIS examines potential effects to social, environmental, and economic 
resources resulting from proposed improvements to I-70 between I-25 and Tower Road. Consistent with 
federal regulations, the Supplemental Draft EIS fully evaluates potential effects that might result from the No-
Action Alternative and the Build Alternatives (Revised Viaduct Alternative and Partial Cover Lowered 
Alternative). The alternatives and options are presented in Table 4. 

For more detail on the alternatives and their options, see the I-70 East Supplemental Draft EIS Alternative 
Analysis Technical Report. 

Table 4. Alternatives and Options 

Alternative Expansion Options Connectivity Options Operational Options 

No-Action  
 North 

 South 
N/A N/A 

B
ui

ld
 

A
lte

rn
at

iv
es

 Revised Viaduct  
 North  

 South 
N/A 

 General-Purpose Lanes 

 Managed Lanes 

Partial Cover 
Lowered  

N/A 
 Basic 

 Modified 

 General-Purpose Lanes 

 Managed Lanes 

 

The No-Action Alternative replaces the existing viaduct between Brighton Boulevard and Colorado 
Boulevard without adding any capacity; the remainder of the corridor will reflect current conditions and 
include existing, planned, and programmed roadway and transit improvements (such as FasTracks) in the 
study area. The No-Action Alternative is shown in Figure 3.   
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Figure 3. No-Action Alternative 

 

Build Alternatives 
Build Alternatives add capacity to I-70 by constructing additional lane(s) or restriping between I-25 and 
Tower Road. 

Revised Viaduct Alternative. The Revised Viaduct Alternative is shown in Figure 4. This alternative 
replaces the existing I-70 viaduct between Brighton Boulevard and Colorado Boulevard. It adds two 
additional lanes in each direction from Brighton Boulevard to Tower Road. It also adds capacity from I-25 to 
Brighton Boulevard. 

Figure 4. Revised Viaduct Alternative 

 

Partial Cover Lowered Alternative. The Partial Cover Lowered Alternative is shown in Figure 5. This 
alternative removes the existing I-70 viaduct between Brighton Boulevard and Colorado Boulevard, lowering 
the highway below grade in this area, while adding two additional lanes in each direction from Brighton 
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Boulevard to Tower Road. This alternative includes a cover over the highway between Clayton Street and 
Columbine Street. The alternative also adds capacity from I-25 to Brighton Boulevard. 

Figure 5. Partial Cover Lowered Alternative 

 

Alternative Options 

Expansion Options 
Expansion Options, shown in Figure 3 and Figure 4, refer to moving the north edge of the highway north or 
the south edge of the highway south of the existing facility from Brighton Boulevard to Colorado Boulevard to 
accommodate the larger footprint resulting from standard width lanes, expanded shoulders, and construction 
phasing. These options apply to the No-Action Alternative and the Revised Viaduct Alternative. The Partial 
Cover Lowered Alternative does not include the Expansion Options because expansion of the highway can 
occur only on the north side due to engineering restrictions and the location of the UPRR rail yard to the 
south at Brighton Boulevard. 

Connectivity Options 
Connectivity Options are shown in Figure 5 and apply only to the Partial Cover Lowered Alternative. They 
include different frontage road and highway cover combinations. The Basic Option includes a highway cover 
between Clayton Street and Columbine Street, with 46th Avenue operating as a one-way road on each side 
of the highway (westbound on the north side and eastbound on the south side). The Modified Option 
removes the Steele Street/Vasquez Boulevard interchange to allow for an additional cover in the vicinity of 
Steele Street. 46th Avenue is designed as a two-way street on both the north and south sides of the 
highway; however, it is discontinued between Clayton Street and Columbine Street on the north side to allow 
for a seamless connection between Swansea Elementary School and the cover. Vehicular north/south 
connectivity across the highway at Josephine Street will be eliminated and replaced with a bike/pedestrian 
bridge. Additional connectivity and intersection improvements are discussed in the Supplemental Draft EIS 
(Chapter 3, Summary of Project Alternatives). 

Operational Options 
Operational Options include two scenarios on how the additional capacity will be managed and operated. 
The General-Purpose Lanes Option will allow all vehicles to use all the lanes on the highway, while the 
Managed Lanes Option implements operational strategies (such as pricing) for the additional lanes that 
would be adjusted based on real-time traffic demand for vehicles that use these lanes. The additional lanes 
are separated with a four-foot buffer from the rest of the lanes under the Managed Lanes Option, and they 
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have direct connections to I-225, I-270, and Peña Boulevard. Operational Options apply to the Revised 
Viaduct Alternative and the Partial Cover Lowered Alternative, and they are shown in Figure 4 and Figure 5. 

6. Effects Analysis 
The effect analysis presents the results of traffic noise effects from implementation of project alternatives 
and discusses mitigation measures to minimize adverse effects. The effect assessment for the I-70 East 
Supplemental Draft EIS compares the No-Action and Build Alternatives to the existing conditions. 

6.1. Methodology 
The assessment of noise effects from traffic operations is based on a comparison of existing and projected 
future noise exposure for noise-sensitive land use categories. At the start of the traffic noise study, several 
methodologies were proposed. The methodologies were approved by the project team with an 
understanding that some flexibility should be built in for special issues that surfaced. The following 
subsections describe the methodologies followed for the noise effects analysis. 

6.1.1. Noise Model 
FHWA’s TNM 2.5 was used for all traffic noise modeling. This software is required for all noise analysis, per 
the ruling in 23 CFR §772. TNM calculates traffic noise levels based on input for the loudest hour traffic 
volumes, operating speeds, and surrounding environmental characteristics. This information then is used to 
determine which dwelling units meet or exceed the established noise criteria. 

6.1.2. Shielding 
Shielding was assigned to receptors as needed on the corridor by using building rows in TNM. This was 
determined based on noise readings collected during data collection and from the model output. 

6.1.3. Placement of Receptors 
The receptor location was placed in the middle of the property closest to the noise source, unless there was 
an apparent area of frequent outdoor human use. In locations with multiple dwelling units grouped together 
(such as a densely populated residential neighborhood), dwelling units were grouped together to represent 
up to five dwelling units rather than modeling every property on the corridor. 

All receptors with an NAC Category B, C, or E land use within 500 feet of the highway edge of pavement 
(existing or proposed) were included in the model. After a base model was developed with the entire project 
area roadway network, individual neighborhood TNM models for Globeville, Elyria and Swansea, and 
Montbello/Aurora were developed for each alternative and option. Additional dwelling units were modeled 
within the commercial, industrial, or business park areas. 

6.1.4. Traffic and Speed 
As discussed previously, monitoring was conducted during time periods having the worst-case noise 
conditions. The same is true for modeling. Worst-case conditions on the I-70 mainline were at volumes 
determined using the information from Exhibit 4 of CDOT’s Noise Analysis and Abatement Guidelines. Table 
3: Existing Conditions Worst Noise Hour, in Section 4.1.4, provides the volume, speed, and truck percentage 
assumptions for the traffic noise modeling. 

6.1.5. Input Data 
Accurate vertical and horizontal data for roadways, receptors, existing noise walls, existing berms, and 
jersey barriers were needed for noise modeling. Microstation, geographic information system, and field 
reviews were used to provide accurate vertical/horizontal data for all features. 
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6.1.6. Number of Lanes in TNM Model 
In cases where there are multiple lanes of travel, up to three lanes having the same traffic characteristics 
may be combined in the model as one lane of travel per direction. Currently, I-70 east has three or four lanes 
in each direction. One lane was used to represent up to three lanes in TNM and two lanes were used to 
represent four-lane configurations. Two lanes were used to represent the five-lane and six-lane 
configurations. Figure 6 depicts the number and placement of representative lanes in TNM. 

Two-lane ramps and frontage roads were modeled as one lane in TNM. The lane was modeled down the 
center of both lanes for a two-lane section or in the center of the lane for a one-lane section. 

For a two-lane cross street with one lane in each direction, each direction of travel was modeled separately 
in TNM and was modeled at the center of the lane. 

Figure 6. Lane Representations in TNM 

 
Three lane 

 
Four lane 

 
Five lane 

 
Six lane 

6.1.7. Future Modeling Year 
The noise modeling was analyzed with the same 2035 future conditions year as the 2008 Draft EIS; 
however, much of the future conditions analysis analyzes the peak hour, whereas the noise analysis 
analyzed the loudest hour. In some cases, such as on the ramps and some arterials, the loudest hour may 
have occurred during a peak hour, but in most cases the loudest hour occurred mid-day and was analyzed 
at the LOS D threshold on the roadway as identified in CDOT’s Noise Analysis and Abatement Guidelines. 
Existing, no-action, and future build scenarios all used either the loudest hour volumes or the highest 
projected volumes, whichever resulted in the worst-case conditions for the noise analysis. 



I-70 East Environmental Impact Statement
Traffic Noise Technical Report

 

 
August 2014  13 
 

6.1.8. Apartments/Hotels/Condos 
Noise-sensitive structures with multiple floors having areas of frequent human outdoor use were modeled. 
The noise analysis included all floors both above and below the grade of the existing roadway. Pool areas 
and playgrounds associated with these land uses also were included in the analysis.  

6.1.9. Rounding 
Noise values were rounded to the nearest whole number when reporting existing and future noise volumes, 
per Section 4.6 of the CDOT Noise Analysis and Abatement Guidelines. For cost-benefit calculations, all 
values were calculated to one tenth of a decimal point, as reported in TNM. 

6.2. Mitigation 
The evaluation of alternative effects is organized by neighborhood sections and focuses on specific noise-
sensitive NAC B, NAC C, and NAC E dwelling units. The noise-sensitive areas were analyzed for their 
existing noise levels, the 2035 No-Action noise levels, and for the noise levels for each of the build options. 
Mitigation is only considered for areas that have impacted dwelling units. Dwelling units are considered 
impacted if the noise level exceeds the NAC thresholds outlined in Table 1 or if the dwelling unit experiences 
a substantial increase in noise (at least a 10-dBA increase over existing noise levels). While there are 
multiple options that can be used to mitigate noise impacts, the most common is the addition of noise walls, 
which were used in each alternative/options mitigation analysis. 

To determine whether noise walls may be both feasible and reasonable, the decibel decrease due to a noise 
wall must be compared against the scenario of building the highway without the noise wall, so both 
scenarios of “no wall” and “with a wall” were analyzed for each option that required construction or 
expansion of roadway capacity. A detailed description of how abatement is determined to be feasible and 
reasonable will follow in Section 6.2.1. Impacts to residential, special land use, and noise-sensitive 
commercial properties associated with each alternative were evaluated by neighborhood. 

The discussions in the following subsections include figures that show the receptors modeled in TNM based 
on their NAC designation. Each modeled receptor represents between one and five dwelling units and the 
figure summarizes whether the modeled noise levels are below their respective NAC criteria (shown in blue) 
or exceed the threshold (shown in orange). Tables showing the TNM predicted noise level for the loudest 
hour can be found for each option and each model run created in Appendix A. 

6.2.1. Mitigation Strategies 
Abatement measures considered include traffic system management techniques, alignment modifications, 
property acquisition, land use controls, and noise walls. 

Traffic System Management 
Traffic system management techniques that limit motor vehicle speeds and reduce traffic volumes can be 
used to abate traffic noise. However, I-70 will remain a major thoroughfare supporting intrastate and 
interstate commerce, and speed limits will not be reduced. 

Alignment Modifications 
Alignment modification involves orienting and/or sighting the roadway at sufficient distances from the noise-
sensitive areas so as to minimize traffic noise. Alignment modifications were not considered to be 
reasonable alternatives. 

Property Acquisition 
Property acquisition programs to provide noise buffer zones are not feasible due to the limited availability 
and high cost of vacant land in proximity to noise-sensitive sites. 
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Land Use Controls 
The land uses adjacent to I-70 are well established along the corridor. Land use controls could be used to 
minimize future noise-sensitive development. Local planning officials should use the noise contour 
information and development site plans to minimize the effects of traffic noise on proposed land uses that 
would be considered noise sensitive. This especially applies to the development in the Stapleton area or 
along areas of the build options that could redevelop. 

Noise Walls 
Noise walls reduce noise levels by blocking the sound path between a roadway and a noise-sensitive site. 
They are considered only if they are found to be feasible and reasonable. CDOT has developed the Noise 
Abatement Determination form, included in Appendix B, to ensure consistent evaluation of noise abatement 
statewide. 

For a noise wall to be recommended for inclusion or advancement in the project area, it must be both 
feasible and reasonable. 

To be considered feasible, a wall: 

1. Must cause at least a 5-dBA reduction for at least one impacted dwelling unit 

2. Must not reduce safety, such as reducing sight distance 

3. Must be possible to construct with reliable and common engineering practices 

If a wall does not meet these criteria, it cannot be considered feasible. 

To be considered reasonable, noise mitigation: 

1. Should create an insertion loss (the difference in noise levels after mitigation and before mitigation) of 7 
dBA or greater for at least one dwelling unit 

2. Must meet financial standards for cost effectiveness. One criterion is the cost-benefit index. A cost-
benefit value of more than $6,800 per dwelling unit, per decibel reduction, is considered unreasonable. A 
hypothetical example of this calculation is a 1,000-foot long, 10-foot high barrier that provides protection 
for a development of 16 homes. A 5-dBA benefit was experienced by six receptors, and a 7-dBA 
reduction was experienced by 10 receptors. The cost calculation for this would be as follows: 

 Barrier cost = 1,000-foot long x 10-foot high x $45 per square foot = $450,000 ($45 is a unit cost 
specified in CDOT guidance for computing the cost-benefit factor only and does not necessarily 
represent all of the costs that are incurred when constructing a noise wall) 

 dB per benefitted dwelling units = (6 receptors x 5 dBA reduction) + (10 receptors x 7 dBA reduction) 
= 100 total dBA of reduction 

 Results in a cost-benefit index of $4,500 per decibel reduction per benefitted dwelling unit, which 
would be considered economically reasonable 

 Wherever noise abatement is warranted and determined feasible, other factors, such as community 
desires, adjacent land uses, land use stability, development existence, safety considerations, 
drainage issues, utility conflicts, maintenance requirements, vegetation/environmental effects, 
access, and construction will be considered. 

3. Must be desired by the benefitted community. Benefited receptors, defined as any property containing a 
noise-sensitive receptor that receives at least a 5-dBA reduction, participate in an initial and final 
Benefitted Receptor Preference Survey. The initial survey will be conducted when mitigation is 
determined for the Preferred Alternative as a part of the Final EIS. The benefitted receptor’s desires will 
not be included in the reasonableness analysis in this Supplemental Draft EIS. The final survey is 
required prior to construction. 
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It should be noted that the $6,800 threshold in and of itself will not eliminate a location from consideration, 
since there are other reasonableness factors that are taken into account. The CDOT guidelines provide a 
form for determining if a noise wall is reasonable and feasible, which is provided in Appendix B. 

If a wall does not meet both feasible and reasonable criteria, it cannot be recommended for advancement. 
However, per CDOT guidelines, if an existing barrier must be removed to build a proposed project, then that 
barrier must be replaced. If a barrier is not determined to be both feasible and reasonable, but would be 
replacing an existing barrier that must be removed, then the barrier that maximizes the feasible and 
reasonable benefits to the impacted dwelling units will be recommended for advancement. 

An analysis of a potential noise wall was performed for each location along I-70 that warranted mitigation 
based on impacts and a feasible and reasonable analysis. The recommendations will be carried forward and 
analyzed in more detail in the Final EIS. The preliminary noise walls described are based upon preliminary 
design, and if conditions substantially change during final design, the mitigation measures are subject to 
change or might not be provided. A final decision of the installation of mitigation measures will be made upon 
completion of the project’s final design and the public involvement process. The viewpoints of the impacted 
residents and property owners should be a major consideration in determining the reasonableness of 
mitigating the highway traffic noise, through the use of the initial benefitted receptor survey and the final 
benefitted receptor survey. The will and desires of the public should be an important factor in dealing with 
the overall problems of highway traffic noise. At the final design stage, noise wall locations will undergo a 
noise abatement re-evaluation. 

6.3. Alternative Effects and Proposed Mitigation 
At impacted locations along the corridor that may benefit from noise mitigation, a feasible and reasonable 
analysis was conducted. All the proposed noise walls were modeled within the CDOT right of way. If a noise 
wall was found to be feasible and reasonable, then the height and length were identified for each proposed 
alternative and option. A detailed design of the recommended noise walls, including aesthetics, materials, 
and precise sighting, was not performed at this level but will be performed for the selected Preferred 
Alternative in the Final EIS. 

Per CDOT guidelines, the maximum wall height considered to be feasible was 20 feet. CDOT has 
determined that for Colorado terrain and weather conditions, including common high wind events, 20 feet is 
the maximum allowable height without compromising structural integrity under typical construction design 
specifications. It is a general rule that the minimum height considered is 8 feet, although this is not specified 
directly in the CDOT guidelines. 

6.3.1. Globeville Neighborhood 
The Globeville Neighborhood is located both north and south of I-70 and spans between I-25 and 
Washington Street. This portion of I-70 has been reconstructed in recent years and includes existing noise 
walls along I-70 and I-25. Existing I-70 noise walls vary in height from 8 feet to 12 feet and extend along both 
sides of I-70 from the I-25 junction along the raised interstate and I-25 interchange ramps to the Washington 
Street interchange. There is also a 10-foot wall along the median from the beginning of raised interstate near 
Lincoln Street to Washington Street (see Figure 7). Within the study limits 500 feet from the edge of travel, 
residential properties are the primary land use, but there is also a church and several businesses located to 
the north of I-70, as well as some commercial properties along 45th Avenue south of I-70. 

Existing 
Figure 7 shows the receptors modeled in TNM and summarizes whether the existing noise levels are below 
the NAC criteria (shown in blue) or exceed the threshold (shown in orange). Within 500 feet of the existing 
roadway there are 130 dwelling units in Globeville north of I-70 and 102 identified dwelling units in Globeville 
south of I-70.  

The existing noise walls are very effective at blocking highway traffic noise. Only three dwelling units (one 
modeled receptor) exceed their NAC B threshold, and by only 0.3 dBA during the loudest hour. These 
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dwelling units exceed the NAC threshold because they are near the edge of the existing noise wall, which is 
located within 150 feet of Washington Street and receives noise from the arterial road. 

Figure 7. Globeville Noise Impacts: Existing 

 

No-Action Alternative 
The No-Action Alternative does not propose any construction adjacent to the Globeville Neighborhood. It is 
provided for a comparison to the Build Alternative noise levels. The existing noise walls would remain in 
place, and the analysis of the No-Action Alternative was conducted with the walls included. 

For the 2035 No-Action Alternative, there are anticipated to be significantly higher interstate, ramp, and 
arterial roadway traffic volumes because of surrounding area growth. The TNM model was run using the 
same lane configuration and modeled points as the existing model, but with the projected 2035 loudest hour 
volumes. 

For the No-Action Alternative, noise levels are anticipated to range from 60.6 dBA to 69.4 dBA, which is an 
increase of 2.1 dBA to 3.1 dBA over the existing noise levels. Of the 130 dwelling units in Globeville north of 
I-70, 13 (seven modeled receptors, see Figure 8) are anticipated to exceed their respective NAC thresholds 
and of the 102 dwelling units south of I-70 in the Globeville Neighborhood, 15 (seven modeled receptors, 
see Figure 8) are anticipated to exceed their respective NAC thresholds. The No-Action Alternative does not 
propose changes in this area, so existing noise walls remain as adequate noise mitigation because they are 
functional and in good condition. 
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Figure 8. Globeville Noise Impacts: No-Action Alternative 

 

Build Alternative, General-Purpose Option 
The future build options being analyzed for the Build Alternative, General-Purpose Option do not include 
construction on I-70 or the ramps adjacent to Globeville. No changes in striping are proposed compared to 
the existing lane configuration. The 2035 Build Alternative, General-Purpose Option volumes are proposed 
to be significantly higher than existing traffic and higher than that for the No-Action Alternative due to 
background growth in the area as a result of the added capacity to the east. 

Of the 232 dwelling units in Globeville, 48 (13 north of I-70 and 35 south of I-70; 22 modeled receptors) 
would exceed their respective NAC thresholds (Figure 9). Of these 48 impacted dwelling units, none would 
experience substantial increases in noise. Noise levels under the General-Purpose Lanes Option would 
range from 60.7 dBA to 69.6 dBA north of I-70, which is an increase of 2.2 dBA to 3.3 dBA from existing 
noise levels. Noise levels would range from 62.1 dBA to 69.6 dBA south of I-70, which is an increase of 3.1 
dBA to 5.1 dBA over the existing noise levels. 
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Figure 9. Globeville Noise Impacts: Build Alternatives, General-Purpose Lanes Option 

 

While there is no construction or striping change adjacent to Globeville in the Build Alternative, mitigation 
was considered to determine if taller noise walls, as compared to the existing walls, are a possibility in this 
area to block the additional traffic noise predicted for the future. In doing the analysis for this neighborhood, 
the existing 10-foot walls were included in the “No Wall” scenario that is used to find the insertion loss. The 
“Wall” condition looked at constructing 12-, 14-, 16-, 18-, and 20-foot walls, which were analyzed as a wall 
complex in the location of the existing walls, with the exception of the existing wall along the median (Figure 
10). The noise walls shown are based upon preliminary design and are subject to change. 

From this initial review, additional noise mitigation does appear to be feasible along the south side of I-70, 
but not along the north side of I-70. Noise walls do not appear to be reasonable along the north or south side 
of I-70 (see Figure 10). For more information on the abatement determination, see the associated CDOT 
Noise Abatement forms included in Appendix B. 



I-70 East Environmental Impact Statement
Traffic Noise Technical Report

 

 
August 2014  19 
 

Figure 10. Globeville Mitigation Analysis: Build Alternatives, General-Purpose Lanes Option 

 

Build Alternative, Managed Lanes Option 
For the Build Alternative, Managed Lanes Option, there is one additional eastbound lane proposed to be 
added on the inside of the existing eastbound lanes by restriping the roadway. No construction is proposed 
adjacent to the Globeville Neighborhood. 

The 2035 build volumes for the Managed Lanes Option are similar to the General-Purpose Lanes Option 
because the loudest hour is being analyzed, which typically exceeds the peak hour for all of the options. The 
CDOT thresholds for loudest hour often are used. The Managed Lanes Option will undergo mitigation 
analysis to determine whether modifications to existing noise walls to block the additional traffic noise 
predicted for the future are feasible and reasonable (see Figure 11). 

For the Managed Lanes Option, the impacts from the Build Alternative are greater than for the No-Action 
Alternative and the Build Alternative, General-Purpose Lanes Option because there is added capacity on  
I-70 adjacent to Globeville. Noise levels are anticipated to range from 60.7 dBA to 69.9 dBA north of I-70, 
which is a 2.2 dBA to 3.6 dBA increase over the existing noise levels. Noise levels would range from 62.3 
dBA to 69.1 dBA south of I-70, which is an increase of 3.3 dBA to 4.6 dBA over existing noise levels. Of the 
232 dwelling units in Globeville, 49 (16 north of I-70 and 33 south of I-70, 23 modeled receptors, see Figure 
11) are anticipated to exceed their respective NAC thresholds. None of the Globeville dwelling units 
experience a 10 dBA or greater increase over existing noise levels for the Managed Lanes Option. 
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Figure 11. Globeville Noise Impacts: Build Alternatives, Managed Lanes Option 

 

The restriping to accommodate the eastbound managed lane does not affect the existing noise walls in 
Globeville. In doing the mitigation analysis for this neighborhood, the existing 10-foot walls were included in 
the “No Wall” scenario that is used to find the insertion loss. The “Wall” condition looked at constructing 12-, 
14-, 16-, 18-, and 20-foot walls, which were analyzed as a wall complex in the location of the existing walls 
with the exception of the existing wall along the median (see Figure 12). The noise walls shown are based 
upon preliminary design and are subject to change. 

From this initial review, additional noise mitigation does appear to be feasible along the south side of I-70, 
but not along the north side of I-70. Noise walls do not appear to be reasonable along the north or south side 
of I-70 (see Figure 12). For more information on the abatement determination, see the associated CDOT 
Noise Abatement forms included in Appendix B. 
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Figure 12. Globeville Mitigation Analysis: Build Alternative, Managed Lanes Option 
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Table 5. Globeville Noise Impacts and Mitigation Summary 

Impacts/Mitigation 

Globeville North of I-70 Globeville South of I-70 

Existing 
No-Action
Alternative 

Build Alternatives 

Existing 
No-Action
Alternative 

Build Alternatives 

General-
Purpose 

Lanes Option 

Managed 
Lanes 
Option 

General-
Purpose 

Lanes Option 

Managed 
Lanes 
Option 

Noise Impacts 

Number of Dwelling Units 130 130 130 130 102 102 102 102 

Number of Relative  
Impacts (≥NAC) 

3 13 13 16 0 15 35 33 

Number of Substantial  
Impacts (≥10 dBA) 

N/A 0 0 0 N/A 0 0 0 

Leq(h) (dBA) Min 58.5 60.6 60.7 60.7 59.0 61.4 62.1 62.3 

Leq(h) (dBA) Max 66.3 69.4 69.6 69.9 64.5 68.6 69.6 69.1 

Mitigation Criteria 

Number of Receivers  
with ≥7-dBA reduction 

N/A N/A 

0 0 

N/A N/A 

0 0 

Number of Receivers  
with ≥5-dBA reduction 

0 0 12 17 

Optimal Proposed  
Wall Height (feet) 

12 12 20 20 

Length of Wall (feet) 3,370 3,370 2,540 2,540 

Cost of Wall $1,817,320 $1,817,320 $2,285,150 $2,285,150 

dBA Benefit of Receivers  
with ≥5-dBA reduction 

0 0 66 94 

Cost-Benefit Index $0 $0 $34,890 $24,230 

Is the Wall Feasible? 

N/A N/A 

No No 

N/A N/A 

Yes Yes 

Is the Wall Reasonable? No No No No 

Is the Wall 
Recommended 
for Advancement? 

No No No No 
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6.3.2. Elyria and Swansea Neighborhood 
The western part of this neighborhood area is Elyria, which lies between Brighton Boulevard and York 
Street. South of I-70, this neighborhood is mostly industrial NAC F land use. Since the NAC F category 
doesn’t have a designated NAC threshold, per CDOT guidelines, Elyria south of I-70 was not included in the 
analysis. North of I-70, most parcels are residential and there is also a school and a library located within the 
project area. A 10-foot noise wall exists along the westbound ramps and highway approaching Brighton 
Boulevard in Elryia. The noise walls were included in the existing conditions model. The noise walls block 
some traffic noise for the western part of the neighborhood. However, many dwelling units between Race 
Street and York Street currently experience noise levels above the NAC threshold. 

The eastern portion of the neighborhood is Swansea, which begins to the west at York Street and ends to 
the east at Madison Street. The majority of the noise-sensitive dwelling units in this area are residential 
homes. Swansea Elementary School and several NAC C dwelling units also are located north of I-70, and 
there is a park to the south of I-70. There also are some commercial NAC E properties south of I-70. Instead 
of noise walls, safety barriers are in place in this area along the north and south edge of the I-70 viaduct that 
spans from York Street to Clayton Street. These barriers were added to the I-70 viaduct as a safety measure 
rather than for noise mitigation. They are not made of sufficiently dense material, not of sufficient length to 
shield all of the dwelling units, do not block noise from the on and off ramps, and are not tall enough to block 
the tops of trucks from view, which makes them less effective for blocking noise. 

Existing 
Figure 13 shows the receptors modeled in TNM and summarizes whether the existing noise levels are below 
the NAC threshold or exceed the threshold. Each modeled receptor represents one to five dwelling units. 
There are 155 dwelling units in the Elyria area, which were modeled as 73 representative points in TNM. 

In Swansea, most of the dwelling units are NAC B or NAC C and have a threshold of 66 dBA to consider 
noise abatement. Within the study limits between York Street and Madison Street, there are 322 dwelling 
units, which were modeled as 162 representative points in TNM. 

In Elyria, there is an existing noise wall along the westbound off ramp from I-70 to Brighton Boulevard and 
on the I-70 mainline west of the Brighton Boulevard exit. There is also a wall along 46th Avenue from 
Brighton Boulevard to High Street that blocks arterial street noise from the neighborhood. The effectiveness 
of the walls is shown in the model results. Of 155 dwelling units within Elyria, 27 (12 modeled receptors, see 
Figure 13) currently exceed their respective NAC thresholds. Existing noise levels range from 58.9 dBA to 
71.2 dBA. 

For Swansea, there are existing safety barriers on the edge of the I-70 viaduct that span from York Street to 
Clayton Street both north and south of I-70. The noise levels for the receptors range from 57.2 dBA to 71.4 
dBA on either side of I-70. There are currently 23 impacted NAC B and C dwelling units north of I-70 (12 
modeled receptors) and 23 impacted NAC B and C dwelling units south of I-70 (13 modeled receptors). The 
representative points modeled in TNM are summarized in Table 6 and shown in Figure 13. 

Table 6. Existing Noise Conditions in Elyria and Swansea 

 
Elyria 

Swansea 
North of I-70 

Swansea 
South of I-70 

Number of Dwelling Units 155 154 168 

Number of Relative Impacts (≥NAC) 27 23 23 

Number of Substantial Impacts (≥10 dBA) N/A N/A N/A 

Leq(h) (dBA) Min 58.9 57.2 57.2 

Leq(h) (dBA) Max 71.2 71.4 71.1 
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Figure 13. Elyria and Swansea Noise Impacts: Existing 

 

Because the existing noise walls in the Elyria neighborhood are limited, new noise walls are recommended 
for each alternative where they currently exist, and in other areas where they are deemed to be feasible and 
reasonable, as required by CDOT. Noise walls were placed along the edges of mainline I-70, and along on 
and off ramps. Noise walls were not placed along the neighborhood side of frontage roads because the 
neighborhood roads would require frequent gaps in the noise walls and would make them less effective. The 
existing walls are analyzed as if they are new walls to optimize the wall locations and heights for each 
alternative. The analysis follows. 
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No-Action Alternative, North Option 
The No-Action Alternative replaces the existing viaduct between Brighton Boulevard and Colorado 
Boulevard without adding any capacity. Typically, the No-Action Alternative noise levels on a project are 
used as a baseline for analysis of the Build Alternatives. However, the No-Action Alternative presents a 
unique situation for the I-70 corridor because it will construct a new roadway due to the poor condition of the 
existing viaduct. Because the No-Action Alternative has construction impacts, it will be analyzed with and 
without noise walls to determine where noise mitigation may be feasible and reasonable. 

The TNM model was run initially for the No-Action Alternative, North Option with the projected 2035 volumes 
for no walls. Due to the construction of the new roadway, the existing noise walls along I-70 and the I-70 off 
ramp will need to be demolished. The noise wall along 46th Avenue will remain in place for the No-Action 
Alternative, North and South Options. The No-Action Alternative does not add capacity to I-70, but the 
volumes do increase significantly due to background growth in the region. The 2035 projected peak hour 
traffic volume often is over capacity, so many of the highway segments and some ramps were modeled 
using the CDOT loudest hour threshold. As preliminarily designed, no jersey barriers or noise walls were 
included in the base condition. 

There is a different number of dwelling units and impacts between the North and South options because the 
design varies and there are different property takes for each option, which do not count as impacted dwelling 
units. 

For the No-Action Alternative, North Option, of the 136 dwelling units modeled for this option in Elyria, 90 (38 
modeled receptors) will exceed the NAC threshold if no walls are constructed. The noise levels would range 
from 64.2 dBA to 71.8 dBA, which is 2.6 dBA lower to 9.1 dBA greater than the existing noise range. Of the 
90 impacted dwelling units, none experience a substantial increase in noise (see Figure 14). 

In Swansea, the noise levels range from 61.1 dBA to 74.7 dBA, which is 3.1 dBA lower to 9.9 dBA greater 
than the existing noise levels. Of the 297 dwelling units modeled for this option, 229 (87 north of I-70 and 
142 south of I-70, 109 modeled receptors, see Figure 14) are anticipated to exceed their respective NAC 
thresholds. Three of the 229 impacted dwelling units in Swansea would experience a substantial noise 
increase. 
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Figure 14. Elyria and Swansea Noise Impacts: No-Action Alternative, North Option 

 

Based on the analysis performed for the No-Action Alternative, North Option, noise walls are recommended 
adjacent to the highway on the viaduct. The total length of the noise wall is proposed to be 2,660 feet in 
Elyria, 4,010 feet north of I-70 in Swansea, and 5,010 feet south of I-70 in Swansea. The wall was assumed 
to be located at the edge of pavement of the proposed roadway, which was on-structure over the proposed 
viaduct (see Figure 15). TNM analyzed wall heights of 10 feet, 12 feet, 14 feet, 16 feet, and 18 feet. Based 
on the results of the analysis, 12-foot walls in all three areas are feasible and achieve the reasonable 
criterion of a 7-dBA design reduction goal with the optimal cost-benefit index. Figure 15 shows the location of 
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the wall modeled in TNM to obtain the optimal cost-benefit ratio and Table 7 shows how much the receptors 
will benefit from the wall. The noise walls shown are based upon preliminary design and are subject to 
change. 

Table 7. Elyria and Swansea Noise Impacts and Mitigation: No Action Alternative, North 
Option 

 
Elyria 

Swansea 
North of I-70 

Swansea 
South of I-70 

Noise Impacts 

Number of Dwelling Units 136 130 167 

Number of Relative Impacts (≥NAC) 90 87 142 

Number of Substantial Impacts (≥10 dBA) 0 0 3 

Leq(h) (dBA) Min 64.2 61.1 63.2 

Leq(h) (dBA) Max 71.8 71.0 74.7 

Mitigation Criteria 

Number of Receivers with ≥7-dBA reduction 70 66 90 

Number of Receivers with ≥5-dBA reduction 97 91 119 

Optimal Proposed Wall Height (feet) 12 12 12 

Length of Wall (feet) 2,660 4,010 5,010 

Cost of Wall $1,436,400 $2,165,400 $2,705,400 

dBA Benefit of Receivers  
with ≥5-dBA reduction 

704 689 961 

Cost-Benefit Index $2,050 $3,150 $2,820 

Is the Wall Feasible? Yes Yes Yes 

Is the Wall Reasonable? Yes Yes Yes 

Is the Wall Recommended for Advancement? Yes Yes Yes 
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Figure 15. Elyria and Swansea Mitigation Analysis: No-Action Alternative, North Option 
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No-Action Alternative, South Option 
Similar to the No-Action Alternative, North Option, the No-Action Alternative, South Option was analyzed 
with and without noise walls to determine where noise mitigation is feasible and reasonable. 

The TNM model was run initially for the No-Action Alternative, South Option with the projected 2035 volumes 
for no walls. The No-Action Alternative, South Option used the same peak-hour traffic volumes as the No-
Action Alternative, North Option. The existing I-70 walls were not included in the analysis. 

For the No-Action Alternative, South Option, significant impacts are anticipated to the NAC B dwelling units if 
no walls are constructed. This is due to higher traffic volumes traveling along I-70 in 2035 and no walls in the 
base scenario. There is a different number of dwelling units and impacts between the North and South 
options because the design varies and there are different property takes for each option, which do not count 
as impacted dwelling units. 

In Elyria, noise levels are predicted to range from 64.0 dBA to 73.3 dBA, which is 0.2 dBA lower to 7.7 dBA 
greater than the existing Elyria range. Of the 123 dwelling units in Elyria modeled for this option, 87 (36 
modeled receptors) are anticipated to exceed their respective NAC thresholds. None of the 87 impacted 
dwelling units would experience a substantial increase in noise. 

In Swansea, noise levels are predicted to range from 60.2 dBA to 72.1 dBA, which ranges from 2.0 dBA 
lower to 10.1 dBA greater than existing Swansea noise levels. Of the 277 dwelling units modeled for this 
option, 217 (84 north of I-70 and 133 south of I-70, 103 modeled receptors) are anticipated to exceed their 
respective NAC thresholds. In addition, 11 of the 217 impacted dwelling units also would experience a 
substantial noise increase (see Figure 16). 
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Figure 16. Elyria and Swansea Noise Impacts: No-Action Alternative, South Option 

 

Based on the analysis performed for the No-Action Alternative, South Option, the total length of the noise 
wall is proposed to be 2,550 feet in Elyria, 4,130 feet north of I-70 in Swansea, and 5,280 feet south of I-70 
in Swansea. The wall was assumed to be located at the edge of pavement of the proposed roadway, which 
was on-structure over the proposed viaduct. TNM analyzed wall heights of 10 feet, 12 feet, 14 feet, 16 feet, 
and 18 feet. Per TNM analysis, 12-foot walls in all three areas are feasible and achieve the 7-dBA design 
reduction goal with the optimal cost-benefit index, making them reasonable as well. Figure 17 shows the 
location of the wall modeled in TNM to obtain the optimal cost-benefit ratio and Table 8 shows how much the 
receptors will benefit from the wall. The noise walls shown are based upon preliminary design and are 
subject to change. 
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Table 8. Elyria and Swansea Noise Impacts and Mitigation: No-Action Alternative, South 
Option 

 
Elyria 

Swansea 
North of I-70 

Swansea 
South of I-70 

Noise Impacts 

Number of Dwelling Units 123 132 145 

Number of Relative Impacts (≥NAC) 87 84 133 

Number of Substantial Impacts (≥10 dBA) 0 0 11 

Leq(h) (dBA) Min 64.0 60.2 64.8 

Leq(h) (dBA) Max 73.3 71.2 72.1 

Mitigation Criteria 

Number of Receivers with ≥7-dBA 
reduction 

49 61 48 

Number of Receivers with ≥5-dBA 
reduction 

86 88 102 

Optimal Proposed Wall Height (feet) 12 12 12 

Length of Wall (feet) 2,550 4,130 5,280 

Cost of Wall $1,377,000 $2,230,200 $2,851,200 

dBA Benefit of Receivers  
with ≥5-dBA reduction 

611 681 720 

Cost-Benefit Index $2,260 $3,280 $3,960 

Is the Wall Feasible? Yes Yes Yes 

Is the Wall Reasonable? Yes Yes Yes 

Is the Wall Recommended for 
Advancement? 

Yes Yes Yes 
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Figure 17. Elyria and Swansea Mitigation Analysis: No-Action Alternative, South Option 
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Revised Viaduct Alternative, North Option 
The Revised Viaduct Alternative replaces the existing I-70 viaduct between Brighton Boulevard and 
Colorado Boulevard. The Revised Viaduct Alternative, North Option was initially modeled in TNM without 
any walls as a worst-case scenario, which will be used as a baseline for the noise wall feasible/reasonable 
analysis. This alternative will include two additional travel lanes per direction, with a continuous acceleration 
and deceleration lane between Brighton Boulevard and Steele Street. In this model, no jersey barriers or 
noise walls were included. In the segment adjacent to the Elyria and Swansea Neighborhood, the highway 
and some of the ramps were modeled using the CDOT loudest hour threshold because, during the 2035 
peak hour, the highway is anticipated to be at more than capacity. 

There is a different number of dwelling units and impacts between the North and South options because the 
design varies and there are different property takes for each option, which do not count as impacted dwelling 
units. 

Of the 133 dwelling units modeled for this option, 126 dwelling units (58 modeled receptors) within Elyria 
would exceed their respective NAC thresholds under the Revised Viaduct Alternative, North Option (see 
Figure 18), and eight of the 126 impacted dwelling units also would experience a substantial increase in 
noise. The noise levels in Elyria would range from 64.9 dBA to 72.2 dBA, which is approximately 0.3 dBA to 
12.1 dBA higher than the existing noise range in Elyria. 

Of the 306 dwelling units in Swansea modeled for this option, 267 (121 north of I-70 and 146 south of I-70, 
132 modeled receptors) would exceed their respective NAC thresholds with the Revised Viaduct Alternative, 
North Option, and 33 of the 267 impacted dwelling units also would experience a substantial increase in 
noise. The noise levels in Swansea would range from 61.8 dBA to 77.4 dBA, which is approximately 5.7 dBA 
lower to 17.0 dBA greater than existing noise levels in Swansea. 
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Figure 18. Elyria and Swansea Noise Impacts: Revised Viaduct Alternative, North Option 

 

Based on the analysis performed for the Revised Viaduct Alternative, North Option, the total length of the 
noise wall is proposed to be 2,570 feet in Elyria, 3,520 feet north of I-70 in Swansea, and 4,250 feet south of 
I-70 in Swansea. TNM analyzed wall heights of 10 feet, 12 feet, 14 feet, 16 feet, and 18 feet. Per the TNM 
analysis, 10-foot walls to the north of I-70 in Elyria and Swansea and 12-foot walls to the south of I-70 in 
Swansea are feasible and achieve the 7-dBA design reduction goal with the optimal cost-benefit index under 
$6,800, making them reasonable as well. Figure 19 shows the location of the wall modeled in TNM to obtain 
the optimal cost-benefit ratio, and Table 9 shows how much the receptors will benefit from the wall. The 
noise walls shown are based upon preliminary design and are subject to change. 
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Table 9. Elyria and Swansea Noise Impacts and Mitigation: Revised Viaduct Alternative, North 
Option 

 
Elyria 

Swansea 
North of I-70 

Swansea 
South of I-70 

Noise Impacts 

Number of Dwelling Units 133 139 167 

Number of Relative Impacts (≥NAC) 126 121 146 

Number of Substantial Impacts (≥10 
dBA) 

8 7 26 

Leq(h) (dBA) Min 64.9 63.0 61.8 

Leq(h) (dBA) Max 72.2 76.6 77.4 

Mitigation Criteria 

Number of Receivers with ≥7-dBA 
reduction 

53 48 41 

Number of Receivers with ≥5-dBA 
reduction 

98 101 93 

Optimal Proposed Wall Height (feet) 10 10 12 

Length of Wall (feet) 2,570 3,520 4,250 

Cost of Wall $1,156,500 $1,584,000 $2,295,000 

dBA Benefit of Receivers  
with ≥5-dBA reduction 

680 672 634 

Cost-Benefit Index $1,700 $2,360 $3,630 

Is the Wall Feasible? Yes Yes Yes 

Is the Wall Reasonable? Yes Yes Yes 

Is the Wall Recommended for 
Advancement? 

Yes Yes Yes 
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Figure 19. Elyria and Swansea Mitigation Analysis: Revised Viaduct Alternative, North Option 



I-70 East Environmental Impact Statement
Traffic Noise Technical Report

 

 
August 2014  37 
 

Revised Viaduct Alternative, South Option 
The Revised Viaduct Alternative replaces the existing I-70 viaduct between Brighton Boulevard and 
Colorado Boulevard. The Revised Viaduct Alternative, South Option was initially modeled in TNM without 
any walls as a worst-case scenario. There are two additional proposed travel lanes per direction with a 
continuous acceleration and deceleration lane between Brighton Boulevard and Steele Street. In this model, 
no jersey barriers or noise walls were included. Many highway segments and some ramps were modeled 
using the CDOT loudest hour threshold, because the highway is anticipated to be running at greater than 
capacity during the 2035 peak hour. 

There is a different number of dwelling units and impacts between the North and South options because the 
design varies and there are different property takes for each option, which do not count as impacted dwelling 
units. 

With the Revised Viaduct Alternative, South Option, 123 of the 129 dwelling units (56 modeled receptors) 
modeled for this option in Elyria would exceed their respective NAC thresholds, and six of the 101 impacted 
dwelling units also would experience a substantial increase in noise (Figure 20). The noise levels in Elyria 
would range from 65.6 dBA to 72.5 dBA within the project limits for this option, which is approximately 0.9 
dBA to 12.1 dBA greater than the existing noise range in Elyria. 

Of the 287 dwelling units in Swansea modeled for this option, 255 dwelling units (126 north of I-70 and 129 
south of I-70, 126 modeled receptors) would exceed their respective NAC thresholds with the Revised 
Viaduct Alternative, South Option. Of the 255 impacted dwelling units, 37 also experience a substantial 
increase in noise. The noise levels in Swansea range from 61.3 dBA to 73.9 dBA, which is approximately 2.9 
dBA lower to 13.6 dBA greater than the existing noise levels in Swansea. 
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Figure 20. Elyria and Swansea Noise Impacts: Revised Viaduct Alternative, South Option 

 

Based on the analysis performed for the Revised Viaduct Alternative, South Option, the total length of the 
noise wall is proposed to be 3,050 feet in Elyria, 3,790 feet north of I-70 in Swansea, and 4,320 feet south of 
I-70 in Swansea. 

The wall was assumed to be located at the edge of pavement of the proposed roadway, which was on-
structure over the proposed viaduct. TNM analyzed wall heights of 10 feet, 12 feet, and 14 feet. Per TNM 
analysis, 10-foot walls along the north side of I-70 in Elyria and Swansea and 12-foot walls on the south side 
of I-70 in Swansea are feasible and achieve the 7-dBA design reduction goal with the optimal cost-benefit 
index under $6,800, making them reasonable as well. Figure 21 shows the location of the wall modeled in 
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TNM to obtain the optimal cost-benefit ratio and Table 10 shows how much the receptors will benefit from 
the wall. The noise walls shown are based upon preliminary design and are subject to change. 

Table 10. Elyria and Swansea Noise Impacts and Mitigation Results: Revised Viaduct 
Alternative, South Option 

 
Elyria 

Swansea 
North of I-70 

Swansea 
South of I-70 

Noise Impacts 

Number of Dwelling Units 129 150 137 

Number of Relative Impacts (≥NAC) 123 126 129 

Number of Substantial Impacts (≥10 dBA) 6 0 37 

Leq(h) (dBA) Min 65.6 62.0 61.3 

Leq(h) (dBA) Max 72.5 72.4 73.9 

Mitigation Criteria 

Number of Receivers with ≥7-dBA 
reduction 

55 52 29 

Number of Receivers with ≥5-dBA 
reduction 

103 108 83 

Optimal Proposed Wall Height (feet) 10 10 12 

Length of Wall (feet) 3,050 3,790 4,320 

Cost of Wall $1,372,500 $1,705,500 $2,332,800 

dBA Benefit of Receivers  
with ≥5-dBA reduction 

735 725 550 

Cost-Benefit Index $1,870 $2,360 $4,240 

Is the Wall Feasible? Yes Yes Yes 

Is the Wall Reasonable? Yes Yes Yes 

Is the Wall Recommended for 
Advancement? 

Yes Yes Yes 
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Figure 21. Elyria and Swansea Mitigation: Revised Viaduct Alternative, South Option 
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Partial Cover Lowered Alternative, Basic Option 
The Partial Cover Lowered Alternative removes the existing I-70 viaduct between Brighton Boulevard and 
Colorado Boulevard, lowering the highway below ground level in this area, while adding two additional lanes 
in each direction. This alternative incorporates highway covers, roadway alignments, and interchange 
configurations that are different for each option. This alternative also adds capacity to the rest of the corridor. 
There is a different number of dwelling units and impacts between the Basic and Modified options because 
the design varies and there are different property takes for each option, which do not count as impacted 
dwelling units. All retaining walls were included in the TNM model, but no jersey barriers or noise walls were 
analyzed initially. The Partial Cover Lowered Alternative, Basic Option has a highway cover between Clayton 
Street and Columbine Street, with 46th Avenue operating as a one-way road on each side of the highway 
(westbound on the north side and eastbound on the south side) adjacent to the I-70 mainline. The remainder 
of the lowered highway is exposed. 

Of the 127 dwelling units in Elyria, 81 dwelling units (36 modeled receptors) are anticipated to exceed the 
NAC threshold with the Partial Cover Lowered Alternative, Basic Option, which has the cover between 
Columbine Street and Clayton Street (see Figure 22). Of these 81 impacted dwelling units, 19 also would 
experience a substantial increase in noise. The noise levels in Elyria would range from 61.2 dBA to 76.1 
dBA, which is 0.1 dBA lower to 15.4 dBA greater than existing noise levels. 

In the Partial Cover Lowered Alternative, Basic Option in Swansea, of the 319 dwelling units, 63 dwelling 
units (28 north of I-70 and 35 south of I-70, 36 modeled receptors) would exceed their respective NAC 
thresholds with the highway cover between Columbine Street and Clayton Street (see Figure 22). Of these 
63 impacted dwelling units, none would experience a substantial increase in noise. The noise levels in 
Swansea would range from 53.7 dBA to 75.0 dBA, which is 8.0 dBA lower to 8.6 dBA greater than existing 
noise levels. 

While the maximum noise levels are similar to the Revised Viaduct Alternative, this is due typically to the 
impacted dwelling units being located near ramps and arterial streets. Unlike the Revised Viaduct 
Alternative, however, the impacts are experienced only by the first several rows of dwelling units. The 
representative points modeled in TNM are summarized in Figure 22. 
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Figure 22. Elyria and Swansea Noise Impacts: Partial Covered Lowered Alternative, Basic 
Option 

 

Walls along 46th Avenue were placed on the side of the street adjacent to the I-70 mainline. The walls were 
assumed to be located at the edge of pavement of the proposed roadway. Based on the mitigation analysis 
performed, the total length of the noise wall complex is proposed to be approximately 1,500 feet in Elyria, 
1,630 feet in Swansea north of I-70, and 1,920 feet in Swansea south of I-70. 
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TNM analyzed wall heights of 8, 10, 12, 14, 16, 18, and 20 feet. The walls were found to be feasible in all 
three areas, however, only the walls in Elyria and Swansea north of I-70 were found to be reasonable. The 
walls were not found to be reasonable south of I-70 in Swansea because the cover in between Clayton 
Street and Columbine Street provides sufficient noise reduction for the surrounding dwelling units. 
Descriptions of the locations and heights of the noise walls that were determined to obtain the best cost-
benefit index in each area are shown below. 

1. 18 foot wall; westbound along 46th Avenue from the UPRR tracks to the Brighton Boulevard off ramp 

2. 19 foot wall; westbound along 46th Avenue from Clayton Street to Milwaukee Street 

3. 20 foot wall; westbound along the Steele Street westbound on ramp 

4. 19 foot wall; eastbound along 46th Avenue from Clayton Street to Milwaukee Street 

5. 18 foot wall; eastbound along the Steele Street eastbound off ramp 

6. 16 foot wall; eastbound along the Steele Street eastbound on ramp 

Figure 23 shows the location of the walls modeled in TNM to obtain the optimal cost-benefit ratio and Table 
11 shows how much the receivers will benefit from the wall. 

Table 11. Elyria and Swansea Noise Impacts and Mitigation Analysis: Partial Cover Lowered 
Alternative, Basic Option 

 
Elyria 

Swansea 
North of I-70 

Swansea 
South of I-70 

Impacts 

Number of Dwelling Units 127 151 168 

Number of Relative Impacts (≥NAC) 81 28 35 

Number of Substantial Impacts (≥10 dBA) 19 0 0 

Leq(h) (dBA) Min 61.2 53.7 56.8 

Leq(h) (dBA) Max 76.1 72.3 75.0 

Mitigation Criteria 

Number of Receivers with ≥7-dBA reduction 18 12 3 

Number of Receivers with ≥5-dBA reduction 57 48 24 

Optimal Proposed Wall Height (feet) 18 19, 20 16, 18, 19 

Length of Wall (feet) 1,500 1,630 1,920 

Cost of Wall $1,218,240 $1,437,700 $1,519,900 

dBA Benefit of Receivers  
with ≥5-dBA reduction 

387 309 138 

Cost-Benefit Index $3,150 $4,650 $11,010 

Is the Wall Feasible? Yes Yes Yes 

Is the Wall Reasonable? Yes No No 

Is the Wall Recommended for 
Advancement? 

Yes No No 
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Figure 23. Elyria and Swansea Mitigation: Partial Covered Lowered Alternative, Basic Option 
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Partial Cover Lowered Alternative, Modified Option 
The Partial Cover Lowered Alternative removes the existing I-70 viaduct between Brighton Boulevard and 
Colorado Boulevard, lowering the highway below ground level in this area, while adding two additional lanes 
in each direction. This alternative incorporates highway covers, roadway alignments, and interchange 
configurations that are different for each option. This alternative also adds capacity to the rest of the corridor. 
There is a different number of dwelling units and impacts between the Basic and Modified options because 
the design varies and there are different property takes for each option, which do not count as impacted 
dwelling units. All retaining walls were included in the TNM model, but no jersey barriers or noise walls were 
analyzed initially. The Partial Cover Lowered Alternative, Modified Option has a highway cover between 
Clayton Street and Columbine Street, and also removes the Steele Street/Vasquez Boulevard interchange to 
include an additional cover in that area that extends from approximately 210 feet west to 580 feet east of the 
overpass area. The 46th Avenue frontage road will be designed as a two-way street on both the north and 
south sides of the highway. However, it would be removed between Clayton Street and Columbine Street on 
the north side to allow for a seamless connection between Swansea Elementary School and the I-70 cover. 
Vehicular north/south connectivity across the highway at Josephine Street will be eliminated and replaced 
with a bicycle/pedestrian bridge. The remainder of the lowered highway is exposed. 

Of the 125 dwelling units in Elyria, 84 dwelling units (39 modeled receptors) are anticipated to exceed their 
respective NAC thresholds with the Partial Cover Lowered Alternative, Modified Option, which has two 
highway covers. Of these 84 impacted dwelling units, 14 also would experience a substantial increase in 
noise. The noise levels in Elyria would range from 61.4 dBA to 75.7 dBA, which is 0.3 dBA to 14.8 dBA 
greater than the existing noise levels. 

In Swansea, of the 294 dwelling units, 52 dwelling units (20 north of I-70 and 32 south of I-70, 25 modeled 
receptors) would exceed their respective NAC thresholds with the Partial Cover Lowered Alternative, 
Modified Option, which has two covers. None of the 52 impacted dwelling units would experience a 
substantial noise increase. The noise levels for the Partial Cover Lowered Alternative, Modified Option range 
from 52.4 dBA to 74.6 dBA, which is 8.4 dBA lower to 7.4 dBA greater than existing noise levels. 

While the maximum noise levels are similar to the Revised Viaduct Alternative, this is due typically to the 
impacted dwelling units being located near ramps and arterial streets. Unlike the Revised Viaduct 
Alternative, however, the impacts are only experienced by the first several rows of dwelling units. The 
representative points modeled in TNM are summarized in Figure 24. 
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Figure 24. Elyria and Swansea Noise Impacts: Partial Covered Lowered Alternative, Modified 
Option 

 

Walls along 46th Avenue were placed on the side of the street adjacent to the I-70 mainline. The walls were 
assumed to be located at the edge of pavement of the proposed roadway. Based on the mitigation analysis 
performed, the total length of the noise wall complex is proposed to be approximately 1,530 feet in Elyria, 
2,870 feet along the north side of I-70 in Swansea, and approximately 3,480 feet along the south side of I-70 
in Swansea. 
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TNM analyzed wall heights of 8, 10, 12, 14, 16, 18, and 20 feet. The walls were found to not be feasible or 
reasonable in the Swansea area north or south of I-70. In contrast, in Elyria north of I-70, walls were found to 
be feasible and reasonable. The walls were not found to be reasonable in either area of Swansea because 
the two covers in the area provide enough noise reduction to the surrounding dwelling units. 

Descriptions of the locations and heights of the noise walls that were determined to obtain the best cost-
benefit index in each area are shown below. 

1. 19 foot wall; westbound along 46th Avenue from the UPRR tracks to the Brighton Boulevard off ramp 

2. 11 foot wall; westbound along the Steele Street to 46th Avenue westbound connection 

Figure 25 shows the location of the walls modeled in TNM to obtain the optimal cost-benefit ratio and Table 
12 shows how much the receivers will benefit from the wall. 

Table 12. Elyria and Swansea Noise Impacts and Mitigation: Partial Cover Lowered Alternative, 
Modified Option 

 
Elyria 

Swansea 
North of I-70 

Swansea 
South of I-70 

Impacts 

Number of Dwelling Units 125 130 164 

Number of Relative Impacts (≥NAC) 84 20 32 

Number of Substantial Impacts (≥10 dBA) 14 0 0 

Leq(h) (dBA) Min 61.4 52.4 56.7 

Leq(h) (dBA) Max 75.7 72.8 74.6 

Mitigation Criteria 

Number of Receivers with ≥7-dBA 
reduction 

27 2 0 

Number of Receivers with ≥5-dBA 
reduction 

55 7 0 

Optimal Proposed Wall Height (feet) 19 11 8 

Length of Wall (feet) 1,530 1,150 3,480 

Cost of Wall $1,306,440 $566,280 $1,252,080 

dBA Benefit of Receivers  
with ≥5-dBA reduction 

384 44 0 

Cost-Benefit Index $3,400 $12,930 $0 

Is the Wall Feasible? Yes No No 

Is the Wall Reasonable? Yes No No 

Is the Wall Recommended for 
Advancement? 

Yes No No 
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Figure 25. Elyria and Swansea Mitigation Analysis: Partial Covered Lowered Alternative, 
Modified Option 
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6.3.3. Northfield Stapleton Commercial Area 
In Northfield Stapleton, there are three hotels near Quebec Street and three restaurants in the shopping area 
within the study limits of 500 feet within the edge of travel. All of these dwelling units are NAC E, and must 
experience noise levels of 71 dBA or above to be considered for abatement. Typically, NAC E land uses do 
not wish for mitigation because of conflicts with commercial visibility and roadway access. However, due to 
surrounding area growth, and because some of the proposed future alignments result in major changes to 
this area, future traffic volumes are anticipated to be substantially higher. In addition to the three hotels near 
Quebec Street, a hotel is located by the Havana Street interchange. At the time of the analysis this hotel did 
not have an outdoor use therefore a noise analysis was not required at this location. However, an analysis 
was performed to identify any possible impacts to future outdoor uses. The analysis showed that there will 
be no impact to this property with any of the alternatives. 

Existing 
According to the model, none of the dwelling units in this area experience levels of traffic noise that exceed 
the NAC. The existing noise levels range from 59.0 dBA to 64.9 dBA, which is well below the 71-dBA 
threshold. The representative points modeled in TNM are summarized in Figure 26. 

Figure 26. Northfield Stapleton Noise Impacts: Existing Conditions and No-Action Alternative 
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No-Action Alternative 
For the 2035 No-Action Alternative, there will be no changes to the lane configuration on I-70 adjacent to the 
NAC E land uses near Quebec Street or in the Northfield Stapleton commercial area. However, due to 
growth in the surrounding area, there are anticipated to be significantly higher traffic volumes. The location 
and number of lanes are the same for the No-Action Alternative, North and South Options through this 
segment of I-70. The roadway configurations are proposed to remain the same as the existing condition, so 
the TNM model used for the existing noise condition was modified to include the 2035 traffic volumes and 
used to estimate future noise levels. 

For the No-Action Alternative, the predicted noise levels would range from 61.8 dBA to 66.3 dBA, which 
does not exceed the NAC E criteria of 71 dBA for any of the six dwelling units. In addition, none of the six 
dwelling units experience a substantial noise increase. The changes from the existing conditions to the No-
Action Alternative with regard to noise levels will be between 1.4 dBA and 2.8 dBA. Because no impacts will 
occur under the No-Action Alternative, Figure 26 is representative of the No-Action Alternative as well. 

Build Alternatives 
All of the Build Alternatives east of Quebec Street have the same roadway footprint for the general-purpose 
lanes. The peak-hour volumes vary slightly, but to simulate worst-case noise levels, the highest of the traffic 
volume options was analyzed and only one model was created for the general-purpose lanes in this section. 

None of the dwelling units in this area exceed the NAC threshold under the Build Alternatives, either with 
general-purpose lanes or with managed lanes. The noise levels at the modeled dwelling units in the 
General-Purpose Lanes Option would range from 62.4 dBA to 69.4 dBA, which is an increase of 3.4 dBA to 
4.5 dBA greater than existing noise levels. In contrast, the noise levels for the Managed Lanes Option are 
slightly higher, ranging from 62.7 dBA to 69.9 dBA, which is 3.7 dBA to 5.0 dBA greater than existing noise 
levels. For both options, none of the six dwelling units exceed their respective NAC thresholds or experience 
a substantial increase. 

Based on this information, no additional study will be performed to analyze noise walls in this section. 
Because no impacts will occur for the Build Alternatives, the impacts remain the same as Figure 26 and are 
shown in Table 13. 

Table 13. Noise Impacts: Northfield Stapleton 

Alternative/ 
Option 

Predicted Noise 
Range (dBA) 

Number of 
Dwelling 

Units 

Number of 
Dwelling Units 

that Exceed 
NAC Threshold 

Number of 
Dwelling Units 

with a Substantial 
Noise Increase Min Max 

Existing 59.0 64.9 6 0 0 

No-Action 61.8 66.3 6 0 0 

Build Alternatives 

General-
Purpose 
Lanes Option 

62.4 69.4 6 0 0 

Managed 
Lanes  
Option 

62.7 69.9 6 0 0 

 

6.3.4. Montbello Neighborhood 
The area north of I-70 near Peoria Street includes hotels, which are NAC E with an impact threshold of 71 
dBA, and a Montessori school, which is NAC C with an impact threshold of 66 dBA. The hotel on the 
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northeast corner of the I-70 and Peoria Street interchange has an outdoor pool area. The two-story hotel at 
the northwest corner of the I-70 and Peoria Street interchange is an extended-stay hotel with patios or 
balconies in each room. There are 98 dwelling units represented by 12 receptors in the model (at six 
locations, there are two receptors with different heights to represent the two stories). 

The Montbello Neighborhood is located northeast of the I-70/I-225 interchange and just west of Chambers 
Road. The land use in this area is mostly residential, with some commercial areas immediately to the north 
of I-70 and commercial and industrial uses to the south. There is an existing noise wall, 10 feet in height, 
along a ramp on the north side of I-70. The existing noise wall is very effective at blocking traffic noise for 
this neighborhood. Under the Build Alternatives, the existing noise wall will be demolished based on the 
proposed roadway construction limits. 

Existing 
Near Peoria Street, the existing NAC C dwelling unit experiences a 61 dBA noise level. At the hotels, the 
loudest hour noise levels range from 60.6 dBA to 68.7 dBA, which do not exceed the NAC E threshold of 71 
dBA. The modeled receptors are shown in Figure 27. 

The existing noise wall along the northernmost ramp of I-70 to Chambers Road and the existing buildings 
near the highway assist in blocking the traffic noise to the NAC B dwelling units. None of the dwelling units in 
the Montbello Neighborhood experience noise levels that exceed the NAC. The existing noise limits range 
from 57.3 dBA to 63.9 dBA for the NAC B receptors. The modeled receptors and resulting noise levels are 
shown in Figure 28. 

Figure 27. Peoria Street Noise Impacts: Existing Conditions and No-Action Alternative 
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Figure 28. Montbello Noise Impacts: Existing Conditions and No-Action Alternative 

 

No-Action Alternatives 
For the 2035 No-Action Alternative, there will be no changes to the lane configuration on I-70 adjacent to the 
Montbello Neighborhood. Due to surrounding area growth, significantly higher volumes on the highway are 
anticipated. The TNM model was run using the same lane configuration and receptors as the existing model, 
but with the projected 2035 volumes. The No-Action Alternative, North and South Options were modeled as 
one option in this section because the impacted section of I-70 is several miles away from the dwelling units 
in this area. 

For the No-Action Alternative, none of the modeled receptors near Peoria Street are anticipated to exceed 
the NAC threshold. The increase in volumes on the corridor will result in the noise levels to range from 61.5 
dBA to 70.8 dBA, an increase of noise levels from 0.8 dBA to 2.1 dBA over existing noise levels, which is not 
considered a significant noise increase. Because no impacts will occur under the No-Action Alternative, 
North and South Options, the impacts remain the same as Figure 27. 

In the Montbello Neighborhood, none of the modeled NAC B receptors are anticipated to be impacted due to 
the higher volumes of traffic that will travel along I-70 in the 2035 No-Action Alternative. Noise levels in the 
Montbello Neighborhood are expected to range from 58.7 dBA to 65.4 dBA, an increase in noise levels of 
1.4 dBA to 1.5 dBA greater than existing noise levels, which is not considered a significant noise increase. 
Because no impacts will occur under the No-Action Alternative, North and South Options, the impacts 
remain the same as Figure 28. 

Build Alternatives 
All of the Build Alternative Options (General-Purpose Lanes Option and Managed Lanes Option) east of 
Quebec Street have the same roadway footprint in this area. Two additional through-lanes of travel are 
proposed on I-70 for both Build Alternatives in this area. The peak-hour volumes vary slightly, but to simulate 
worst-case noise levels, the highest levels for the alternatives were analyzed. 
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Noise levels in the Peoria Street area would range from 62.7 dBA to 71.7 dBA for the General-Purpose 
Lanes Option, which is 2.1 dBA to 3.0 dBA greater than existing noise levels. In contrast, noise levels for the 
Managed Lanes Option would be slightly lower, from 62.7 dBA to 71.1 dBA, which is 2.1 dBA to 2.4 dBA 
greater than existing noise levels. Of the 100 dwelling units, one dwelling unit would exceed its NAC 
threshold in both options and one of the 100 dwelling units would experience a substantial increase in noise 
levels. The results of the Build Alternatives are shown in Figure 29. 

Figure 29. Peoria Street Noise Impacts: Build Alternatives 

 

Along Peoria Street, one dwelling unit, the hotel pool area east of Peoria Street, will exceed the NAC E 
threshold, so a noise wall analysis was performed for this area. A 270-foot long noise wall was modeled near 
the impacted dwelling unit, but was found to be neither feasible nor reasonable. One impacted property 
typically makes noise walls cost prohibitive to construct, and commercial areas often prefer visibility from the 
highway, which would be altered if noise walls were to be constructed. As a part of the FEIS process, the 
business owner will be surveyed on whether or not a noise wall is desired. Additionally, to provide the 7 dBA 
reduction to a single dwelling unit, the wall can be no more than 1,058 square feet. At eight feet tall, such a 
wall would be just over 100 feet in length. To be effective, the wall would have to be built right next to the 
noise sensitive area, which in this case would be off of CDOT right-of-way. Therefore, no additional analysis 
was performed for this option as a part of this SDEIS. 

Table 14 summarizes mitigation measures for the Peoria Street area. Figure 30 and Figure 31 show the 
location of the noise wall modeled in TNM for the Peoria Street area to obtain the design goal and the 
optimal cost-benefit index. The noise walls shown are based upon preliminary design and are subject to 
change.  
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Table 14. Peoria Street Noise Impacts and Mitigation Summary 

Peoria Results Existing 
No-Action
Alternative

Build Alternatives 

General-
Purpose 

Lanes Option 

Managed 
Lanes 
Option 

Noise Impacts 

Number of Dwelling Units 100 100 100 100 

Number of Relative Impacts (≥NAC) 0 1 1 1 

Number of Substantial Impacts (≥10 dBA) 0 0 0 0 

Leq(h) (dBA) Min 60.6 61.5 62.7 62.7 

Leq(h) (dBA) Max 68.7 70.8 71.7 71.1 

Mitigation Criteria 

Number of Receivers with ≥7-dBA reduction 

N/A N/A 

0 0 

Number of Receivers with ≥5-dBA reduction 0 0 

Optimal Proposed Wall Height (feet) 18 20 

Length of Wall (feet) 270 270 

Cost of Wall $215,460 $239,400 

dBA Benefit of Receivers  
with ≥5-dBA reduction 

8 7 

Cost-Benefit Index $27,980 $34,200 

Is the Wall Feasible? 

N/A N/A 

No No 

Is the Wall Reasonable? No No 

Is the Wall Recommended for Advancement? No No 
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Figure 30. Peoria Street Mitigation Analysis: Build Alternative, General Purpose Lanes Option 
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Figure 31. Peoria Street Mitigation Analysis: Build Alternative, Managed Lanes Option 
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Based on the construction limits of the proposed roadway, the existing noise wall along I-70 that blocks 
noise to the Montbello Neighborhood would be demolished. Because of this, an analysis was completed to 
determine how the Build Alternatives would affect noise if the existing noise wall were removed. Figure 32 
shows that 43 (17 modeled receptors) of the 112 dwelling units would exceed the NAC threshold under the 
General-Purpose Lanes Option, but none of the 43 impacted dwelling units would experience a substantial 
noise increase. Noise levels would range from 61.4 dBA to 70.5 dBA, which is 4.1 dBA to 6.6 dBA greater 
than existing noise levels. 

Figure 32. Montbello Noise Impacts: Build Alternative, General-Purpose Lanes Option 
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Under the Managed Lanes Option, 52 (21 modeled receptors) of the 112 dwelling units would exceed the 
NAC threshold, and none of the 52 impacted dwelling units would experience a substantial noise increase. 
The noise level range would be slightly less under this option, ranging from 60.0 dBA to 70.3 dBA, which is 
2.7 dBA to 6.4 dBA greater than existing noise levels (see Figure 33). 

Figure 33. Montbello Noise Impacts: Build Alternative, Managed Lanes Option 

 

For both the General-Purpose Lanes and Managed Lanes Options, a 3,200-foot-long wall was modeled for 
the Montbello area. The wall was found to be feasible at 20 feet in height, but was not found to be 
reasonable as it exceeded the $6,800 cost-benefit index in both options. However, because the existing 
noise wall along I-70 would be demolished during construction of the Build Alternative, a new wall has to be 
constructed to maintain a noise wall for the impacted dwelling units, per CDOT noise guidelines. Since a 20-
foot wall maximized the cost-benefit index in both options, this is the height of the wall that will be 
recommended to replace the existing noise wall. 

Table 15 summarizes mitigation measures for the Montbello Neighborhood impacts. Figure 34 and Figure 35 
show the location of the wall modeled in TNM to obtain the design goal and the optimal cost-benefit index. 
They also show how much the dwelling units would benefit from the wall. Although the cost-benefit index is 
above CDOT’s threshold, the wall would replace an existing wall and is within a reasonable cost of CDOT’s 
threshold.  
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Table 15. Montbello Noise Impacts and Mitigation Summary 

Montbello Results Existing 
No-Action 
Alternative

Build Alternatives 

General 
Purpose Lanes 

Option 

Managed 
Lanes Option 

Noise Impacts 

Number of Dwelling Units 112 112 112 112 

Number of Relative Impacts (≥NAC) 0 0 43 52 

Number of Substantial Impacts (≥10 dBA) 0 0 0 0 

Leq(h) (dBA) Min 57.3 58.7 61.4 60.0 

Leq(h) (dBA) Max 63.9 65.4 70.5 70.3 

Mitigation Criteria 

Number of Receivers with ≥7-dBA reduction 

N/A N/A 

22 22 

Number of Receivers with ≥5-dBA reduction 56 56 

Optimal Proposed Wall Height (feet) 20 20 

Length of Wall (feet) 3,200 3,200 

Cost of Wall $2,879,980 $2,879,980 

dBA Benefit of Receivers  
with ≥5-dBA reduction 

385 384 

Cost-Benefit Index $7,480 $7,500 

Is the Wall Feasible? 

N/A N/A 

Yes Yes 

Is the Wall Reasonable? No No 

Is the Wall Recommended for Advancement? Yes* Yes* 
*Per CDOT regulations, these noise walls must be built as replacements for the removal of existing noise walls. 
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Figure 34. Montbello Mitigation Analysis: Build Alternative, General-Purpose Lanes Option 
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Figure 35. Montbello Mitigation Analysis: Build Alternative, Managed Lanes Option 

 

6.3.5. Aurora Neighborhood 
East of Chambers Road and south of I-70, there is a large-lot residential neighborhood within the study 
limits. There are seven homes within the study limits in this neighborhood that were analyzed to determine 
the noise impacts of the surrounding roadways. Currently, there is no noise mitigation in place between the 
existing road and the homes. 

Existing 
The existing impacts for the NAC B dwelling units in this neighborhood extend approximately 450 feet from 
the edge of the highway. Because there are no noise walls along this segment of I-70, the dwelling units 
closest to the interstate experience noise levels ranging from 61.2 dBA to as loud as 69.9 dBA. The 
representative points modeled in TNM are summarized in Figure 36. 
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Figure 36. Aurora Noise Impacts: Existing Conditions and No-Action Alternative 

 

No-Action Alternative, North and South Options 
For the 2035 No-Action Alternative, there will be no changes to the lane configuration on I-70 adjacent to the 
Aurora Neighborhood. Due to surrounding area growth, significantly higher volumes on the highway are 
anticipated. The TNM model was run using the same lane configuration and receptors as the existing model, 
but with the projected 2035 volumes. Based on the increase in traffic in 2035, the noise levels are 
anticipated to increase to a range from 62.3 dBA to 70.4 dBA, which is an increase of 0.5 dBA to 1.1 dBA 
over existing noise levels in the neighborhood. The dwelling units impacted under the No-Action Alternative 
are the same as the existing impacts shown in Figure 36. 

Build Alternatives 
All of the Build Alternative Options (General-Purpose Lanes Option and Managed Lanes Option) east of 
Quebec Street have the same roadway footprint in this area. Two additional through-lanes of travel are 
proposed on I-70 for both Build Alternatives in this area. The peak-hour volumes vary slightly, but to simulate 
worst-case noise levels, the highest levels for the alternatives were analyzed. 

The noise levels for the dwelling units range from 62.6 dBA to 70.4 dBA with the General-Purpose Lanes 
Option, which is 0.5 dBA to 1.4 dBA higher than existing conditions. Three of the seven dwelling units would 
exceed their respective NAC thresholds, but none would experience a substantial noise increase. The 
results of the Build Alternative, General-Purpose Lanes Option noise levels for the Aurora homes are shown 
in Figure 37 

The noise levels for the dwelling units increase slightly, to a range of 62.6 dBA to 71.4 dBA with the 
Managed Lanes Option, which is 1.4 dBA to 1.5 dBA higher than existing conditions. Four of the dwelling 
units would exceed their respective NAC thresholds, but none would experience a substantial noise 
increase. The results of the Build Alternative, Managed Lanes Option noise levels for the Aurora homes are 
shown in Figure 38. 
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Figure 37. Aurora Noise Impacts: Build Alternative, General-Purpose Lanes Option 

 

Figure 38. Aurora Noise Impacts: Build Alternative, Managed Lanes Option 
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For the Build Alternatives, an 1,800-foot-long noise wall along the Peña Boulevard off ramp and mainline of 
I-70 for the single-family homes south of I-70 in Aurora was evaluated for heights ranging from 8 feet to 20 
feet and compared to noise levels without the noise wall in place. The noise walls shown are based upon 
preliminary design and are subject to change. 

For the General-Purpose Lanes Option, an 18-foot noise wall was determined to be feasible, and achieves 
the 7-dBA design reduction goal. The noise wall would provide a benefit of at least 5 dBA to only three 
residences at a cost-benefit index of nearly $75,000 per dBA reduction per benefitted dwelling unit. From this 
initial review, noise mitigation is not reasonable for providing mitigation to a small number of dwelling units. 
Figure 39 shows the location of the wall modeled in TNM for the General Purpose Lanes Option in Aurora to 
obtain the design goal and the optimal cost-benefit index. The figure also shows how much the dwelling units 
would benefit from the modeled wall. 

For the Managed Lanes Option, a 20-foot wall was determined to be feasible and achieves the 7-dBA design 
reduction goal. The noise wall would provide a benefit of at least 5 dBA to only two residences at a cost-
benefit index of nearly $125,000 per dBA reduction per benefitted dwelling unit. From this initial review, noise 
mitigation is not reasonable for providing mitigation to a small number of dwelling units. Figure 40 shows the 
location of the wall modeled in TNM for the Managed Lanes Option in Aurora to obtain the design goal and 
the optimal cost-benefit index. The figure also shows how much the dwelling units would benefit from the 
modeled wall. 

Based on this information, noise mitigation does appear to be feasible, but is not reasonable the cost is 
much greater than CDOT’s desired cost-benefit index. Table 16 summarizes the impacts and mitigation 
measures for the Aurora Neighborhood.  



I-70 East Environmental Impact Statement
Traffic Noise Technical Report

 

 
August 2014  65 
 

Table 16. Aurora Noise Impacts and Mitigation Summary 

 
Existing 

No-Action 
Alternative 

Build Alternatives 

General-
Purpose 

Lanes 
Option 

Managed 
Lanes 
Option 

Noise Impacts 

Number of Dwelling Units 7 7 7 7 

Number of Relative Impacts (≥NAC) 4 4 3 4 

Number of Substantial Impacts (≥10 dBA) 0 0 0 0 

Leq(h) (dBA) Min 61.2 62.3 62.6 62.6 

Leq(h) (dBA) Max 69.9 70.4 70.4 71.4 

Mitigation Criteria 

Number of Receivers with ≥7-dBA reduction 

N/A N/A 

1 1 

Number of Receivers with ≥5-dBA reduction 3 2 

Optimal Proposed Wall Height (feet) 18 20 

Length of Wall (feet) 1,800 1,800 

Cost of Wall  $1,455,570 $1,617,300 

dBA Benefit of Receivers  
with ≥5-dBA reduction 

 20 13  

Cost-Benefit Index  $73,890 $121,600  

Is the Wall Feasible? 

N/A N/A 

Yes Yes 

Is the Wall Reasonable? No No 

Is the Wall Recommended for Advancement? No No 
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Figure 39. Aurora Mitigation Analysis: Build Alternative, General-Purpose Lanes Option 

 

Figure 40. Aurora Mitigation Analysis: Build Alternative, Managed Lanes Option 
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6.3.6. Mitigation Summary 
Noise walls were considered for NAC B and NAC C dwelling units within the study limits if the 2035 noise 
levels exceeded their respective NAC thresholds or if the 2035 noise levels were 10 dBA higher than existing 
noise levels. In several neighborhoods, installation of a noise wall will meet the feasibility requirement, as 
well as the design goal and cost-benefit ratio reasonableness criteria established by CDOT for a noise wall. 

The remaining reasonableness criterion necessary before noise abatement can be built is a survey of the 
owners and residents who benefit from a 5-dBA or greater reduction from the recommended abatement 
measures. This survey, called the Benefitted Receptor Noise Survey, will be conducted prior to the ROD. 

As part of this Supplemental Draft EIS, wall tapers and different wall heights on one continuous wall length 
were not analyzed, with the exception of the Partial Cover Lowered Alternative. This more in-depth analysis 
will be conducted for all sections where walls are considered feasible and reasonable in the Final EIS. 
Additionally, a final abatement determination will be made about wall design for the Final EIS. 

Table 17 summarizes the analysis of the noise walls for each neighborhood, including the optimal wall height 
and the cost-benefit index, based on the analysis performed. 
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Table 17. Noise Wall Mitigation Summary by Neighborhood 

Alternative Option 

Optimal 

Proposed 

Wall Height  

(feet) 

Length 

of Wall 

(feet) 

Cost 

of Wall 

dBA Benefit 

of Receivers 

with ≥5-dBA 
reduction 

Cost 

Benefit 

Index 

Is the 

Wall 

Feasible?

Is the 

Wall 

Reasonable?

Is the Wall 

Recommended 

for Advancement? 

Globeville North of I-70 

Build  
Alternatives 

General-Purpose  
Lanes Option 

12 3,370 $1,817,320 0 $0 No No No 

Managed Lanes  
Option 

12 3,370 $1,817,320 0 $0 No No No 

Globeville South of I-70 

Build  
Alternatives 

General-Purpose  
Lanes Option 

20 2,540 $2,285,150 66 $34,890 Yes No No 

Managed Lanes  
Option 

20 2,540 $2,285,150 94 $24,230 Yes No No 

Elyria 

No-Action  
Alternative 

North Option 12 2,660 $1,436,400 704 $2,050 Yes Yes Yes 

South Option 12 2,550 $1,377,000 611 $2,260 Yes Yes Yes 

Revised Viaduct  
Alternative 

North Option 10 2,570 $1,156,500 680 $1,700 Yes Yes Yes 

South Option 10 3,050 $1,372,500 735 $1,870 Yes Yes Yes 

Partial Cover  
Lowered Alternative 

Basic Option 18 1,500 $1,218,240 387 $3,150 Yes Yes Yes 

Modified Option 19 1,530 $1,306,440 384 $3,400 Yes Yes Yes 

Swansea North of I-70 

No-Action  
Alternative 

North Option 12 4,010 $2,165,400 689 $3,150 Yes Yes Yes 

South Option 12 4,130 $2,230,200 681 $3,280 Yes Yes Yes 

Revised Viaduct  
Alternative 

North Option 10 3,520 $1,584,000 672 $2,360 Yes Yes Yes 

South Option 10 3,790 $1,705,500 725 $2,360 Yes Yes Yes 

Partial Cover  
Lowered Alternative 

Basic Option 19, 20 1,630 $1,437,700 309 $4,650 Yes Yes Yes 

Modified Option 11 1,150 $566,280 44 $12,930 No No No 
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Alternative Option 

Optimal 

Proposed 

Wall Height  

(feet) 

Length 

of Wall 

(feet) 

Cost 

of Wall 

dBA Benefit 

of Receivers 

with ≥5-dBA 
reduction 

Cost 

Benefit 

Index 

Is the 

Wall 

Feasible?

Is the 

Wall 

Reasonable?

Is the Wall 

Recommended 

for Advancement? 

Swansea South of I-70 

No-Action  
Alternative 

North Option 12 5,010 $2,705,400 961 $2,820 Yes Yes Yes 

South Option 12 5,280 $2,851,200 720 $3,960 Yes Yes Yes 

Revised Viaduct  
Alternative 

North Option 12 4,250 $2,295,000 634 $3,630 Yes Yes Yes 

South Option 12 4,320 $2,332,800 550 $4,240 Yes Yes Yes 

Partial Cover  
Lowered Alternative 

Basic Option 16, 18, 19 1,920 $1,519,900 138 $11,010 Yes No No 

Modified Option 8 3,480 $1,252,080 0 $0 No No No 

Peoria 

Build  
Alternatives 

General-Purpose  
Lanes Option 

18 270 $215,460 8 $27,980 No No No 

Managed Lanes  
Option 

20 270 $239,400 7 $34,200 No No No 

Montbello 

Build  
Alternatives 

General-Purpose  
Lanes Option 

20 3,200 $2,879,980 385 $7,480 Yes No Yes* 

Managed Lanes  
Option 

20 3,200 $2,879,980 384 $7,500 Yes No Yes* 

Aurora 

Build  
Alternatives 

General-Purpose  
Lanes Option 

18 1,800 $1,455,570 20 $73,890 No No No 

Managed Lanes  
Option 

20 1,800 $1,617,300 13 $121,600 No No No 

*Per CDOT regulations, these noise walls must be built as replacements for the removal of existing noise walls. 
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6.4. Construction Noise 
Construction noise will present the potential for short-term impacts to those receptors located along the 
corridor and along designated construction access routes. It is anticipated that a portion of the construction 
will occur at night to minimize traffic disruption. Vibrations can occur from general construction equipment 
use near sensitive receptors, particularly pile driving for substructure elements from compaction equipment. 
The primary source of construction noise is expected to be diesel-powered equipment, such as trucks and 
earth moving equipment, and construction activities such as demolition hammers on trackhoes, rubble load 
outs, and tailgate and bucket bang. Pile driving and demolition are expected to be the loudest construction 
operations. Piles would be required at most major bridge installations. Bridge and road demolition also would 
be required at many locations. 

This project will abide by the appropriate city codes as they pertain to construction noise. If noise levels 
during construction are expected to exceed the limits from the city codes, the contractor must obtain the 
necessary ordinance variance. 

According to the Building Division of the Development Services Office, the unincorporated sections of 
Adams County do not have a noise ordinance pertaining to construction. 

6.4.1. Construction Mitigation 
Construction noise impacts to local businesses will be presented to the public as part of the public 
involvement program that will occur after completion of the Final EIS and Record of Decision. Public 
suggestions will be incorporated into the mitigation plan, where appropriate. Prior to construction, all 
germane ordinance variations and permissions must be acquired. By contract agreement, each construction 
contractor will be required to submit a work plan outlining work schedules and intended mitigation measures 
prior to initiating construction. Construction noise mitigation measures can be found in the FHWA’s Highway 
Construction Noise Handbook (2006). Heavy vibration construction activities that occur within approximately 
50 feet of existing structures would require special care to prevent structural damage. Details of these 
provisions would be determined during final design and before construction begins. 

In the vicinity of the elementary school in Swansea, construction noise should be mitigated to the maximum 
extent possible during school hours. If possible, construction should take place during times when school is 
not in session. If this is not possible, high construction noise activities should take place during non-school 
hours. Temporary noise shielding also could be used around the school playground and other outdoor areas 
of frequent use. 

The effective control of highway construction noise can be achieved by considering the following: 

 Alternative design options 

 Mitigation at the source 

 Mitigation along the path 

 Mitigation at the dwelling unit 

The following best management practices (BMPs) will be required by the contractor, as applicable: 

 Construct permanent sound barriers prior to roadway construction, where possible from a construction 
staging standpoint 

 Use noise blankets on equipment and quiet-use generators 

 Minimize construction duration in residential areas as much as possible 

 Minimize night-time activities in residential areas as much as possible 
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 Reroute truck traffic away from residential streets where possible 

 Combine noisy operations to occur in the same time period 

 Use alternative construction methods in sensitive areas, such as sonic or vibratory pile driving 

 Conduct pile driving and other high-noise activities during day-time construction, where possible 

Additional BMPs for consideration include: 

 Avoiding areas of work near noise sensitive receptor locations, or minimizing work in these areas where 
people or the environment is noise sensitive. 

 Eliminating slamming of truck beds, truck tailgates, and equipment buckets 

 Idling equipment motors when the equipment is not in immediate use 

 Minimizing back up distances for trucks and other equipment 

 Scheduling trucks appropriately to minimize long queuing lines 

 Installing noise shielding when in close proximity to residences 

Contractors also will consider maintaining contact with the public through a 24-hour telephone contact line 
for questions and concerns and by providing schedules of planned construction activities. 

For more information on construction noise issues, see FHWA’s Highway Construction Noise Handbook 
(2006). 

6.5. Local Agency Coordination 
Local government officials can promote compatibility between land development and highways by ensuring 
that NAC B and NAC C type development is restricted or limited within the projected areas affected by traffic 
noise. Noise contours will be provided to local officials as a part of the Final EIS after a preferred alternative 
has been selected. These contours can be used to establish compatible development of currently 
undeveloped parcels or compatible redevelopment in areas where land use changes. NAC E sites should 
use this information to situate outdoor use areas associated with office buildings and commercial centers 
away from the roadway. 
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Globeville Receivers North of I-70 

Receiver 
Number 

NAC 
Category 

Receivers 
Modeled 

Results (dB(A)) 

Existing 
2035
No

Action 

2035
General 
Purpose 

2035 Managed Lanes 

10 ft 
Walls

12 ft 
Walls

14 ft 
Walls

16 ft 
Walls

18 ft 
Walls

20 ft 
Walls

1 B 2 63.9 65.8 65.8 65.4 64.6 64 63.4 63.1 62.7 

2 B 2 63.4 65.4 65.4 64.5 63.6 63 62.5 62.2 61.8 

3 B 2 62.5 64.4 64.4 63.2 62.2 61.7 61.4 61 60.6 

4 B 3 59.9 62.1 62.1 62 61.3 60.6 60.2 59.9 59.7 

5 B 2 60.5 62.8 62.7 62.5 61.2 60.8 60.3 59.9 59.6 

6 B 2 61.1 63.6 63.6 63.2 61.9 61.4 61 60.6 60.3 

7 B 2 58.8 61.2 61.2 60.7 59.6 59.3 59.1 58.8 58.5 

8 B 3 59.8 62 62 61.9 61.2 60.4 60 59.7 59.4 

9 B 3 60.1 62.4 62.4 62.4 61.4 60.7 60.3 59.9 59.6 

10 B 2 60.6 62.9 62.9 62.9 61.5 61 60.7 60.3 59.9 

11 B 3 61 63.7 63.7 63.6 62.3 61.8 61.3 60.9 60.6 

12 B 3 60.9 63.7 63.7 63.6 62.4 61.8 61.4 61.1 60.8 

13 B 2 58.6 60.9 60.9 61.1 59.8 58.8 58.2 57.9 57.6 

14 B 3 58.5 61.1 61 61.3 59.8 58.8 58.3 57.8 57.5 

15 B 2 59 62.1 62.2 62.4 60.6 59.9 59.4 58.9 58.5 

16 B 3 59.8 62.5 62.9 63.1 61.5 60.8 60.3 59.8 59.4 

17 B 1 60 63.3 63.3 63.5 62.4 61.8 61.3 60.8 60.3 

18 B 2 60.2 63.1 63.1 63.3 62.8 62.2 61.8 61.3 60.8 

19 B 2 59.2 61.6 61.6 61.8 60.2 59.3 58.7 58.3 57.9 

20 B 3 59.6 62.3 62.2 62.5 60.8 59.9 59.3 58.9 58.5 

21 B 3 60 63.2 63.1 63.4 61.7 61.1 60.5 60 59.5 

22 B 2 61.2 65.1 65.1 65.3 64.6 63.9 63.4 62.8 62.4 

23 B 1 58.9 60.6 60.7 61 59.4 58.4 57.8 57.4 57.1 

24 B 3 60 61.9 61.9 62.3 60.3 59.5 58.9 58.4 58.1 

25 B 3 61.1 63.5 63.5 63.9 61.6 60.8 60.3 59.9 59.5 

26 B 3 61.8 64.8 64.7 65 62.9 62.2 61.5 61.1 60.6 

27 B 2 62 65.8 65.9 66.1 65.2 64.6 64 63.5 63 

28 B 2 60.2 62 62 62.4 60.6 59.7 59.1 58.6 58.2 

29 B 2 61.6 63.7 63.8 64.1 62 61.2 60.6 60.1 59.7 

30 B 2 62.6 65.2 65.3 65.6 63.5 62.7 62 61.4 61 

31 B 1 62.5 66.4 66.5 66.7 65.8 65.1 64.4 63.8 63.3 

32 B 2 58.5 60.6 60.7 61 59.5 58.5 57.9 57.5 57.2 

33 B 2 60.8 62.4 62.5 62.8 61.2 60.2 59.6 59.1 58.8 

34 B 1 62.3 64.4 64.5 64.8 63 62.2 61.5 61.1 60.6 

35 B 1 63.4 66.2 66.2 66.5 64.6 63.7 62.9 62.4 62 

36 B 2 63.6 66.9 67.1 67.3 66.1 65.3 64.6 63.9 63.4 

37 B 2 59.7 61.2 61.2 61.5 60.3 59.2 58.7 58.3 57.9 

38 B 3 60.8 62.4 62.5 62.8 61.3 60.3 59.8 59.4 59 

39 B 2 61.3 63.2 63.3 63.6 62 61.1 60.6 60.2 59.8 



Globeville Receivers North of I-70 

Receiver 
Number 

NAC 
Category 

Receivers 
Modeled 

Results (dB(A)) 

Existing 
2035
No

Action 

2035
General 
Purpose 

2035 Managed Lanes 

10 ft 
Walls

12 ft 
Walls

14 ft 
Walls

16 ft 
Walls

18 ft 
Walls

20 ft 
Walls

40 B 2 62.7 65.3 65.4 65.6 64 63.2 62.5 61.9 61.6 

41 B 4 63.2 66.4 66.4 66.6 65.7 65 64.3 63.7 63.2 

42 B 3 58.6 61.1 61.2 61.4 59.8 59.2 58.8 58.5 58.2 

43 B 3 60 62.9 62.9 63.1 61.7 61.2 60.9 60.6 60.4 

44 B 3 60.7 63.6 63.7 63.9 62.6 62 61.7 61.4 61.1 

45 B 2 61.6 64.4 64.6 64.7 63.6 63 62.5 61.9 61.5 

46 B 3 61.5 64.3 64.4 64.6 63.8 63.1 62.5 61.9 61.4 

47 B 2 58.7 61.1 61.2 61.4 59.8 59.2 58.7 58.3 58 

48 B 2 60.1 62.8 62.8 63 61.4 60.8 60.3 60 59.6 

49 B 2 61.2 63.9 64 64.2 63 62.4 61.9 61.6 61.2 

50 B 3 62.2 65.3 65.4 65.5 64.1 63.4 62.7 62.2 61.6 

51 B 1 60.1 62.7 62.9 63.2 62.5 62.2 62.1 61.9 61.8 

52 B 2 60.5 63.3 63.4 63.7 62.9 62.6 62.4 62.3 62.1 

53 B 2 62.1 64.6 64.8 65 64.1 63.8 63.6 63.4 63.2 

54 C 1 63 65.8 65.9 66.1 65 64.5 64.1 63.5 62.6 

55 B 2 60.8 63.5 63.6 63.9 63.2 62.9 62.7 62.6 62.4 

56 B 2 61.4 64 64.2 64.4 63.7 63.4 63.2 63 62.8 

57 C 1 63.3 66.1 66.2 66.5 65.5 64.1 63.3 62.6 62.1 

58 C 1 63.4 66.6 66.9 67.1 66.8 66.7 66.6 66.6 66.5 

59 B 3 66.3 69.4 69.6 69.9 69.5 69.3 68.9 68.8 68.6 



Globeville Receivers South of I-70 

Receiver 
Number 

NAC 
Category 

Receivers 
Modeled 

Results (dB(A)) 

Existing 
2035
No

Action 

2035
General 
Purpose 

2035 Managed Lanes 

10 ft 
Walls

12 ft 
Walls

14 ft 
Walls

16 ft 
Walls

18 ft 
Walls

20 ft 
Walls

60 B 3 61.6 63.8 64.1 64.2 64.1 64 64 64 63.9 

61 B 3 61.5 63.7 63.9 64.1 63.9 63.8 63.8 63.7 63.7 

62 B 2 60 62.9 63.2 63.3 62.7 62.2 61.7 61.3 61.1 

63 B 3 59.9 62.2 62.6 62.7 62.1 61.7 61.4 61.2 61.2 

64 B 2 59.6 62.5 62.9 63 62.3 61.8 61.3 61 60.7 

65 B 3 59.9 62.6 62.9 63.1 62.1 61.7 61.2 60.9 60.6 

66 B 3 59.9 62.3 62.6 62.8 61.9 61.5 61.1 60.8 60.7 

67 C 1 59.8 62.2 62.5 62.7 61.8 61.5 61.2 61 61 

68 B 2 59.3 62.4 63.1 63.1 62.4 61.8 61.3 60.9 60.5 

69 B 2 59.6 62.4 63.3 63.3 62.1 61.4 60.9 60.5 60.1 

70 B 2 59.5 62.1 62.9 63 61.3 60.6 60 59.7 59.3 

71 B 2 59 61.4 62.1 62.3 60.6 59.7 59.2 58.8 58.5 

72 B 2 59.9 63.5 64.4 64.3 63.4 62.8 62.6 62.1 61.6 

73 B 2 60.2 63.1 63.9 64 62.2 61.5 61 60.6 60.2 

74 B 3 59.7 62.1 62.9 63 61.3 60.5 60 59.6 59.3 

75 B 1 59.3 61.6 62.3 62.4 60.9 60.2 59.6 59.3 59.1 

76 B 2 61.2 65.1 66.2 65.9 65 64.4 63.7 63.2 62.6 

77 B 2 61.5 64.8 65.9 65.7 63.6 62.9 62.3 61.6 61 

78 B 2 61.2 63.8 65 64.8 62.9 61.8 61.1 60.4 59.8 

79 B 3 60.9 63.2 64.1 64.2 62.4 61.3 60.5 60 59.6 

80 B 3 62 65.5 66.6 66.4 64.3 63.6 63 62.4 61.8 

81 B 2 61.6 64.4 65.6 65.5 63.3 62.3 61.6 61 60.4 

82 B 3 60.8 63.3 64.3 64.4 62.4 61.3 60.6 59.9 59.5 

83 B 1 60.2 62.5 63.2 63.4 62 60.7 60 59.5 59.1 

84 B 2 63.9 67.4 68.5 68.1 65.8 64.9 64.1 63.3 62.7 

85 B 2 62.7 65.8 66.8 66.6 64.6 62.9 62 61.1 60.4 

86 B 3 60.8 63.3 64.3 64.1 63 61 60.2 59.6 59.1 

87 E 1 60.3 62.5 63.6 63.4 62.5 60.5 59.8 59.3 58.9 

88 B 2 64.5 68.6 69.6 69.1 67.1 66.1 65.2 64.5 63.9 

89 B 3 63.1 66.1 67.1 66.9 65 63.3 62.3 61.5 60.8 

90 B 3 61.8 64.5 65.5 65.3 64.2 61.9 61 60.3 59.6 

91 B 1 60.7 63.1 64.2 63.9 63 60.8 59.9 59.3 58.8 

92 E 1 60.1 62.3 63.4 63.2 62.4 60.3 59.5 58.9 58.5 

93 B 2 62.8 66 67.2 66.7 65.6 65 64.3 63.7 63.3 

94 B 2 62.8 65.8 66.7 66.3 64.5 63.7 62.9 62.2 61.7 

95 B 3 62 64.6 65.5 65 63.8 62.7 62.1 61.6 61.1 

96 E 1 61.3 63.7 64.5 64.2 63.3 62.2 61.7 61.3 61.1 

97 B 1 61 63.3 64.1 63.9 63.4 62.4 62 61.7 61.6 

98 B 3 63.2 65.9 66.8 66.5 65 64.1 63.4 62.7 62.2 



Globeville Receivers South of I-70 

Receiver 
Number 

NAC 
Category 

Receivers 
Modeled 

Results (dB(A)) 

Existing 
2035
No

Action 

2035
General 
Purpose 

2035 Managed Lanes 

10 ft 
Walls

12 ft 
Walls

14 ft 
Walls

16 ft 
Walls

18 ft 
Walls

20 ft 
Walls

99 B 2 62.9 65.7 66.6 66.1 64.5 63.4 62.6 61.8 61.2 

100 B 2 61.6 64.2 65.1 64.7 63.4 62.4 61.7 61.2 60.8 

101 B 1 60.3 62.5 63.3 63 62.2 61.1 60.6 60.2 60 

102 B 1 64.3 66.2 66.8 66.5 65.5 64.7 64 63.5 63 

103 B 2 63.8 66.7 67.4 67.1 66 65.2 64.4 63.6 63.1 

104 B 3 63 65.9 66.5 66.3 65.4 64.9 64.5 64.1 63.7 

105 E 1 62.3 65 65.5 65.5 65 64.5 64.3 64.1 64 

106 B 3 63.7 66.1 66.6 66.4 65.2 64.3 63.5 62.8 62.2 

107 B 3 62.9 65.8 66.4 66.3 65.3 64.7 64.1 63.7 63.3 



Elyria-Swansea Receivers North of I-70 

Receiver 
Number 

NAC 
Category 

Receivers 
Modeled 

Results (dB(A)) 

Existing 

2035 No Action North 

No
Walls

10 ft 
Walls

12 ft 
Walls

14 ft 
Walls

16 ft 
Walls

18 ft 
Walls

108 B 2 62.9 66.7 65.3 65.2 65.1 65.1 65 

109 B 2 64.9 69.2 67.3 67.2 67.2 67.1 67.1 

110 B 2 60.8 65.1 62.4 62 61.9 61.8 61.8 

111 B 1 61 65.5 63.1 62.8 62.7 62.7 62.6 

112 B 2 61.7 66.3 63.5 63.3 63.2 63.1 63.1 

113 B 3 62.3 67.4 64.3 64.1 64 63.9 63.9 

114 B 2 60 65 62.5 62.4 62.3 62.2 62.1 

115 B 2 59.1 64.2 59.9 59.3 59 58.8 58.7 

116 B 2 59.7 65.5 61 60.5 60.3 60.1 60 

117 B 2 60 66.6 61.9 61.4 61.2 61 60.9 

118 B 2 60.1 67.4 62.6 62.2 62 61.8 61.7 

119 B 1 60.1 68.4 63.7 63.5 63.3 63.2 63.1 

120 B 2 59.7 68.2 64.6 64.6 64.5 64.4 64.3 

121 B 2 58.9 65 60.1 59.6 59.3 59.1 58.9 

122 B 3 59.8 66.5 61.6 61.1 60.9 60.7 60.6 

123 B 2 59.8 68 63.6 63.3 63.2 63 62.9 

124 B 2 59.6 68.7 66.7 66.7 66.6 66.6 66.5 

125 B 2 60 65.9 59.4 58.7 58.1 57.8 57.5 

126 B 4 60.9 67.5 61 60.4 60 59.7 59.5 

127 B 4 61.7 68 62.5 62.2 61.9 61.8 61.6 

128 B 2 62.5 68.2 65.8 65.7 65.6 65.5 65.5 

129 B 4 60.2 66.3 59.8 59 58.5 58.2 58 

130 B 2 61.1 67.6 61 60.4 60 59.7 59.5 

131 B 3 61.4 67.7 61.9 61.6 61.3 61.1 60.9 

132 B 4 63.7 67.7 63.3 63.1 62.9 62.8 62.7 

133 B 2 62.4 66 58.5 57.6 56.9 56.5 56 

134 B 2 63.7 66.9 59.2 58.3 57.7 57.3 56.9 

135 B 4 65.5 67.1 60 59.3 58.8 58.4 58 

136 B 3 66.8 67.8 60.7 60.2 59.7 59.3 59 

137 B 3 67.7 #N/A #N/A #N/A #N/A #N/A #N/A 

138 B 2 62.2 65.5 58.2 57.3 56.7 56.1 55.7 

139 B 3 63.8 66.6 59 58.1 57.5 57.1 56.7 

140 B 3 65.9 66.9 59.9 59.2 58.7 58.3 57.9 

141 B 2 67.5 66.9 60.3 59.8 59.4 59.1 58.8 

142 C 1 63.1 65.5 58.3 57.2 56.5 56 55.5 

143 B 1 65.1 66 58.7 57.6 56.7 56.2 55.8 

144 B 2 66.7 66 59 58.1 57.5 57 56.5 

145 B 2 67.6 65 59 58.5 58 57.6 57.2 

146 B 2 63.3 64.9 58.2 57.3 56.6 56 55.6 



Elyria-Swansea Receivers North of I-70 

Receiver 
Number 

NAC 
Category 

Receivers 
Modeled 

Results (dB(A)) 

Existing 

2035 No Action North 

No
Walls

10 ft 
Walls

12 ft 
Walls

14 ft 
Walls

16 ft 
Walls

18 ft 
Walls

147 B 4 65.4 66.2 58.9 57.7 57 56.5 56 

148 B 4 66.2 65.5 59 58 57.5 57 56.5 

149 B 3 64 65.6 59.5 58.3 57.7 57.2 56.8 

150 B 3 65.1 66.1 59.7 58.7 58 57.4 57 

151 B 2 68.9 66.9 59.4 58.6 58.1 57.6 57.2 

152 B 2 71.2 #N/A #N/A #N/A #N/A #N/A #N/A 

153 B 3 68 70 64.7 64 63.7 63.5 63.3 

154 B 2 70.2 71.6 64 63.6 63.3 63.1 62.9 

155 B 1 66.9 70.3 67.5 67.3 67.1 67.1 67 

156 B 1 68.3 71.8 69.2 69 68.9 68.8 68.8 

157 B 3 62.1 66.5 62.3 61.5 61.5 61.4 61.2 

158 B 2 62.8 67.5 62.7 62.1 62.1 62 61.8 

159 B 2 63.7 68.4 63.4 62.8 62.8 62.6 62.4 

160 B 3 64.4 69.1 63.8 63.2 63.2 63 62.9 

161 B 1 66.7 71 66.9 66.5 66.5 66.3 66.2 

162 B 3 61.9 66.4 61.5 60.7 60.7 60.6 60.4 

163 B 3 62.6 67.3 62.2 61.6 61.6 61.4 61.2 

164 B 3 63.5 68.2 63 62.4 62.4 62.2 62 

165 B 2 59.7 65.9 61.8 61.3 61.3 61.2 61 

166 B 3 60 66.3 62 61.4 61.4 61.3 61.2 

167 B 1 60.7 67.3 62.2 61.7 61.7 61.5 61.4 

168 B 2 62.4 68.8 63 62.4 62.4 62.2 62 

169 B 3 63.6 69.4 63.3 62.9 62.6 62.4 62.2 

170 B 2 67.7 #N/A #N/A #N/A #N/A #N/A #N/A 

171 B 2 59.4 65.8 59.9 58.4 58.4 58 57.6 

172 B 2 59.9 66.3 59.2 58 58 57.6 57.3 

173 B 3 61 67.6 60 58.8 58.8 58.4 58.1 

174 B 3 62.5 68.9 61.2 60 60 59.7 59.4 

175 B 3 63 69.4 62 61.1 61.1 60.8 60.5 

176 B 2 66.6 #N/A #N/A #N/A #N/A #N/A #N/A 

177 C 1 64.1 69.2 61.4 60.2 60.2 59.8 59.4 

178 E 1 65.3 68.8 61.2 59.9 59.9 59.4 59 

179 B 2 61.2 66.4 58.3 55.8 55.8 55.1 54.5 

180 B 2 62.8 67.8 59.5 57 57 56.2 55.6 

181 B 1 64.4 68.9 60.8 59.3 58.4 57.8 57.2 

182 B 2 61.9 66 58.3 55.8 55.8 55.1 54.5 

183 B 2 63.5 67.2 59.5 57 57 56.3 55.7 

184 B 2 65.4 68.6 60.9 59.2 58.3 57.6 57.1 

185 B 2 67.6 68 60.9 59.3 59.3 58.8 58.4 

186 B 2 69.3 #N/A #N/A #N/A #N/A #N/A #N/A 

187 B 2 63.1 65.8 59.2 57.2 57.2 56.9 56.5 

188 B 2 64.8 66.5 59.4 57.8 56.9 56.4 56 



Elyria-Swansea Receivers North of I-70 

Receiver 
Number 

NAC 
Category 

Receivers 
Modeled 

Results (dB(A)) 

Existing 

2035 No Action North 

No
Walls

10 ft 
Walls

12 ft 
Walls

14 ft 
Walls

16 ft 
Walls

18 ft 
Walls

189 B 2 66.8 67.8 61.1 59.1 58.4 57.9 57.4 

190 B 2 69.1 68.4 61.6 60 60 59.5 59.1 

191 B 2 71.4 68.3 62.7 61.8 61.8 61.5 61.2 

192 B 1 62.7 64.7 57.8 55.7 55.7 55.2 54.8 

193 B 2 63.9 65.8 58.8 56.5 56.5 56 55.6 

194 B 2 65.8 67.2 60.3 58.4 57.6 57.1 56.8 

195 B 2 68.2 68.5 61.7 59.4 59.4 58.9 58.6 

196 B 2 70.8 69 62.1 61 61 60.7 60.5 

197 B 2 61.5 64.2 58.3 57 57 56.8 56.6 

198 B 2 62.9 65.2 59.3 58 58 57.8 57.7 

199 B 2 64.6 66.3 60.9 59.9 59.6 59.4 59.3 

200 B 2 65.7 67.3 62.1 61.1 61.1 61 60.8 

201 B 2 68.9 68.8 64 63.5 63.5 63.4 63.3 

202 B 2 61.5 64.1 58.3 56.9 56.9 56.7 56.6 

203 B 2 63 65.2 59.3 57.9 57.9 57.7 57.5 

204 B 2 64.7 66.3 60.8 59.7 59.4 59.2 59.1 

205 B 2 67.7 68.3 63.8 63.2 63.2 63.1 63 

206 B 2 59.4 61.6 59.3 58.6 58.6 58.5 58.4 

207 B 2 62.6 64.5 60.9 60.2 60.2 60.1 60.1 

208 B 2 64.2 65.1 61.4 60.5 60.3 60.2 60.1 

209 B 2 65.2 65.7 61.8 60.9 60.9 60.8 60.6 

210 B 2 58.9 62.2 59.7 59.1 59.1 59 59 

211 B 2 61 63.8 61.6 61 61 60.9 60.9 

212 B 3 63.6 65.8 62.7 62.2 62.2 62.1 62.1 

213 B 2 58 61.1 58 57.2 57.2 57.1 57 

214 B 2 59 62.2 59.1 58.4 58.4 58.3 58.2 

215 B 2 60.7 64.1 61.3 60.6 60.6 60.5 60.4 

216 B 2 64.9 68.2 66.1 65.8 65.8 65.7 65.7 

217 B 2 59.5 63.7 62.6 62.4 62.4 62.4 62.4 

218 B 2 62 66.4 65.6 65.4 65.4 65.4 65.4 

219 B 2 65.5 69.8 69.2 69.1 69.1 69.1 69.1 



Elyria-Swansea Receivers North of I-70 

Receiver 
Number 

NAC 
Category 

Receivers 
Modeled 

Results (dB(A)) 

Existing 

2035 No Action South 

No
Walls

10 ft 
Walls

12 ft 
Walls

14 ft 
Walls

16 ft 
Walls

18 ft 
Walls

108 B 2 62.9 66.7 65.4 65.2 65.2 65.2 65.1 

109 B 2 64.9 68.9 67.6 67.5 67.4 67.4 67.4 

110 B 2 60.8 65 62.5 62.2 62.1 62 61.9 

111 B 1 61 65.5 63.1 62.8 62.7 62.7 62.6 

112 B 2 61.7 66.2 63.9 63.6 63.5 63.5 63.4 

113 B 3 62.3 66.9 64.7 64.5 64.4 64.3 64.2 

114 B 2 60 64.5 62.7 62.6 62.6 62.6 62.5 

115 B 2 59.1 64 60.1 59.3 59.1 59 58.9 

116 B 2 59.7 65.1 61.2 60.6 60.4 60.3 60.2 

117 B 2 60 66.1 61.8 61.2 61 60.9 60.8 

118 B 2 60.1 66.9 62.2 61.8 61.6 61.5 61.4 

119 B 1 60.1 67.8 63.1 62.8 62.6 62.5 62.4 

120 B 2 59.7 66.1 63.4 63.3 63.2 63.2 63.1 

121 B 2 58.9 64.7 60.3 59.7 59.4 59.3 59.2 

122 B 3 59.8 65.9 61.4 60.8 60.6 60.5 60.4 

123 B 2 59.8 67.4 63 62.7 62.5 62.4 62.4 

124 B 2 59.6 66.9 64.5 64.3 64.3 64.2 64.2 

125 B 2 60 65 59.1 58 57.6 57.4 57.1 

126 B 4 60.9 66.4 60.4 59.6 59.3 59.1 58.9 

127 B 4 61.7 67.5 62.2 61.5 61.2 61.1 60.9 

128 B 2 62.5 68 64 63.7 63.5 63.4 63.3 

129 B 4 60.2 65.2 59.2 58.3 57.9 57.6 57.4 

130 B 2 61.1 66.5 60.5 59.6 59.3 59.1 59 

131 B 3 61.4 66.9 61.7 61 60.8 60.6 60.4 

132 B 4 63.7 68.5 63.6 63.2 63 62.9 62.7 

133 B 2 62.4 65.1 58.4 57.3 56.6 56.1 55.8 

134 B 2 63.7 66.1 59.3 58.1 57.6 57.2 56.8 

135 B 4 65.5 67.3 60.8 59.6 59.2 58.8 58.5 

136 B 3 66.8 68.6 61.6 61 60.5 60.2 60 

137 B 3 67.7 68.5 62.3 61.9 61.6 61.4 61.2 

138 B 2 62.2 64.7 58.4 56.9 56.3 55.8 55.5 

139 B 3 63.8 65.8 59.1 57.9 57.3 56.9 56.6 

140 B 3 65.9 67 60.5 59.5 59.1 58.7 58.4 

141 B 2 67.5 67.8 61.4 60.8 60.5 60.2 60 

142 C 1 63.1 65.2 59 57.4 56.5 56 55.6 

143 B 1 65.1 66.1 59.2 57.9 57.1 56.5 56.1 

144 B 2 66.7 67.2 59.9 58.8 58 57.4 57 

145 B 2 67.6 67.4 60.7 59.7 58.9 58.4 58.1 

146 B 2 63.3 64.5 58.5 57 56.2 55.7 55.3 



Elyria-Swansea Receivers North of I-70 

Receiver 
Number 

NAC 
Category 

Receivers 
Modeled 

Results (dB(A)) 

Existing 

2035 No Action South 

No
Walls

10 ft 
Walls

12 ft 
Walls

14 ft 
Walls

16 ft 
Walls

18 ft 
Walls

147 B 4 65.4 66.2 59.2 58 57.2 56.7 56.3 

148 B 4 66.2 66.6 59.5 58.3 57.7 57.3 56.9 

149 B 3 64 66.3 60.1 58.5 57.6 57 56.6 

150 B 3 65.1 66.9 60.5 58.9 57.9 57.2 56.8 

151 B 2 68.9 69.1 62.1 61.1 60.2 59.6 59.2 

152 B 2 71.2 73.3 61.8 61 60.4 60.1 59.8 

153 B 3 68 69 64.6 64 63.7 63.5 63.4 

154 B 2 70.2 71 66 65.2 64.9 64.6 64.2 

155 B 1 66.9 69.7 67.4 67.2 67 67 66.9 

156 B 1 68.3 71.1 69.1 68.9 68.8 68.8 68.7 

157 B 3 62.1 66 62.1 61.5 61.3 61.1 61 

158 B 2 62.8 66.7 62.7 62.1 61.8 61.7 61.6 

159 B 2 63.7 67.4 63.1 62.6 62.4 62.2 62.1 

160 B 3 64.4 68 63.4 63 62.8 62.6 62.5 

161 B 1 66.7 70.6 66.4 66.2 66 65.9 65.8 

162 B 3 61.9 65.9 61.4 60.6 60.4 60.2 60.1 

163 B 3 62.6 66.6 62.1 61.4 61.1 60.9 60.8 

164 B 3 63.5 67 62.5 62.1 61.8 61.6 61.5 

165 B 2 59.7 65.2 61.7 61.2 61 61 60.9 

166 B 3 60 65.7 62 61.4 61.3 61.2 61.1 

167 B 1 60.7 66.3 62.4 61.7 61.5 61.4 61.2 

168 B 2 62.4 67.7 62.9 62.5 62.3 62.1 62 

169 B 3 63.6 68.6 63.5 63.1 62.8 62.6 62.5 

170 B 2 67.7 71.2 68.3 68.2 68.1 68 68 

171 B 2 59.4 64.6 59.3 58.2 57.8 57.5 57.2 

172 B 2 59.9 65.3 59.4 58.1 57.6 57.3 57.1 

173 B 3 61 66.3 59.7 59 58.5 58.2 57.9 

174 B 3 62.5 67.5 60.8 60.2 59.8 59.4 59.1 

175 B 3 63 68.3 61.9 61.4 61 60.7 60.5 

176 B 2 66.6 70 66.8 66.7 66.6 66.5 66.4 

177 C 1 64.1 69.1 62.8 62.3 61.9 61.6 61.4 

178 E 1 65.3 68.7 62.2 61.6 61.2 60.8 60.6 

179 B 2 61.2 65.8 58.2 56.5 55.7 55 54.5 

180 B 2 62.8 67.1 59.2 58 57.2 56.6 56.2 

181 B 1 64.4 68.2 60.5 59.5 58.8 58.3 57.9 

182 B 2 61.9 65.6 58.2 56.5 55.7 55.1 54.7 

183 B 2 63.5 66.9 59.1 57.9 57.1 56.6 56.2 

184 B 2 65.4 68.1 60.4 59.4 58.8 58.3 57.9 

185 B 2 67.6 69.1 61.5 60.7 60.2 59.8 59.5 

186 B 2 69.3 69.6 64.5 64.2 64 63.8 63.7 

187 B 2 63.1 64.9 57.6 55.9 55.1 54.5 54.2 

188 B 2 64.8 66.8 58.8 57.2 56.6 56.1 55.8 



Elyria-Swansea Receivers North of I-70 

Receiver 
Number 

NAC 
Category 

Receivers 
Modeled 

Results (dB(A)) 

Existing 

2035 No Action South 

No
Walls

10 ft 
Walls

12 ft 
Walls

14 ft 
Walls

16 ft 
Walls

18 ft 
Walls

189 B 2 66.8 67.6 60.2 58.8 58.2 57.7 57.4 

190 B 2 69.1 68.7 61.5 60.3 59.7 59.3 59 

191 B 2 71.4 69.4 63.5 63.1 62.7 62.5 62.3 

192 B 1 62.7 64.4 58 56.3 55.4 55 54.6 

193 B 2 63.9 65.9 58 56.5 55.7 55.2 54.8 

194 B 2 65.8 66.7 59.4 57.8 57.1 56.6 56.2 

195 B 2 68.2 68.2 60.9 59.5 58.9 58.5 58.2 

196 B 2 70.8 68.9 62.3 61.7 61.3 61 60.8 

197 B 2 61.5 63.1 57.8 56 55.1 54.4 54 

198 B 2 62.9 66.3 57.6 55.8 55.1 54.6 54.3 

199 B 2 64.6 67.6 58.7 56.7 56.1 55.6 55.3 

200 B 2 65.7 66.1 59.5 57.5 57.1 56.7 56.6 

201 B 2 68.9 66.9 60.7 59.8 59.4 59.1 58.9 

202 B 2 61.5 63.1 57.8 56 54.9 54.4 54 

203 B 2 63 65.7 57.8 55.9 55.1 54.6 54.3 

204 B 2 64.7 67.7 58.9 56.7 56.1 55.6 55.3 

205 B 2 67.7 67.3 60.8 58.7 58.1 57.7 57.3 

206 B 2 59.4 61.5 59 58.2 57.9 57.8 57.7 

207 B 2 62.6 64.1 59.9 58.5 58 57.7 57.6 

208 B 2 64.2 66.4 59.8 58.2 57.7 57.4 57.2 

209 B 2 65.2 66.7 60.7 58.4 57.9 57.6 57.4 

210 B 2 58.9 61.4 59.4 58.8 58.6 58.5 58.5 

211 B 2 61 63.1 61.1 60.5 60.3 60.2 60.1 

212 B 3 63.6 65.3 61.7 60.6 60.3 60.1 60 

213 B 2 58 60.2 57.7 57 56.8 56.7 56.6 

214 B 2 59 61.5 59.2 58.5 58.2 58.1 58 

215 B 2 60.7 63.2 60.7 60 59.7 59.5 59.4 

216 B 2 64.9 67.3 65.5 65 64.8 64.8 64.7 

217 B 2 59.5 63.5 62.7 62.6 62.5 62.5 62.5 

218 B 2 62 66.2 65.5 65.4 65.4 65.4 65.3 

219 B 2 65.5 69.5 69.1 69.1 69 69 69 



Elyria-Swansea Receivers North of I-70 

Receiver 
Number 

NAC 
Category 

Receivers 
Modeled 

Results (dB(A)) 

Existing 

2035 Revised Viaduct North 

No
Walls

10 ft 
Walls

12 ft 
Walls

14 ft 
Walls

16 ft 
Walls

18 ft 
Walls

108 B 2 62.9 67.7 65.7 65.5 65.4 65.4 65.3 

109 B 2 64.9 70.6 68.2 68.1 68 68 67.9 

110 B 2 60.8 66.7 63.3 62.8 62.6 62.5 62.4 

111 B 1 61 67.2 63.8 63.5 63.3 63.2 63.1 

112 B 2 61.7 68.2 64.6 64.4 64.3 64.2 64.1 

113 B 3 62.3 69.6 66 65.8 65.7 65.6 65.5 

114 B 2 60 70.9 68.4 68.2 68.2 68.1 68 

115 B 2 59.1 66.1 61.5 60.7 60.4 60.2 60 

116 B 2 59.7 67.5 62.6 62.1 61.8 61.7 61.5 

117 B 2 60 69.1 63.8 63.3 63 62.8 62.7 

118 B 2 60.1 70 65.3 64.9 64.7 64.5 64.4 

119 B 1 60.1 72.2 68.5 68.3 68.2 68.1 68 

120 B 2 59.7 #N/A #N/A #N/A #N/A #N/A #N/A 

121 B 2 58.9 67.2 61.8 61.2 61 60.7 60.5 

122 B 3 59.8 68.8 63.4 62.9 62.7 62.4 62.3 

123 B 2 59.8 71.5 66.7 66.5 66.4 66.3 66.2 

124 B 2 59.6 #N/A #N/A #N/A #N/A #N/A #N/A 

125 B 2 60 67.8 60.8 59.6 59.1 58.7 58.4 

126 B 4 60.9 70.2 61.9 61 60.7 60.4 60.1 

127 B 4 61.7 69.8 64.2 63.8 63.6 63.4 63.3 

128 B 2 62.5 #N/A #N/A #N/A #N/A #N/A #N/A 

129 B 4 60.2 68.5 60.9 59.9 59.4 59.1 58.8 

130 B 2 61.1 69.4 61.8 61.2 60.8 60.5 60.3 

131 B 3 61.4 69.4 63.6 63.2 63 62.8 62.6 

132 B 4 63.7 #N/A #N/A #N/A #N/A #N/A #N/A 

133 B 2 62.4 67.2 60 59 58.4 58 57.6 

134 B 2 63.7 67.8 60.6 59.9 59.5 59 58.7 

135 B 4 65.5 68.3 61.8 61.2 60.9 60.5 60.2 

136 B 3 66.8 #N/A #N/A #N/A #N/A #N/A #N/A 

137 B 3 67.7 #N/A #N/A #N/A #N/A #N/A #N/A 

138 B 2 62.2 66.7 60 58.9 58.3 57.9 57.5 

139 B 3 63.8 67.6 60.6 60 59.5 59.1 58.7 

140 B 3 65.9 68.4 61.9 61.4 61 60.7 60.4 

141 B 2 67.5 #N/A #N/A #N/A #N/A #N/A #N/A 

142 C 1 63.1 67.2 60.2 59.1 58.5 58.1 57.6 

143 B 1 65.1 67.9 60.6 60 59.4 59 58.6 

144 B 2 66.7 68.6 61.3 60.8 60.4 60 59.7 

145 B 2 67.6 67.9 61.8 61.5 61.2 61 60.8 

146 B 2 63.3 66.7 59.8 59 58.5 58 57.6 



Elyria-Swansea Receivers North of I-70 

Receiver 
Number 

NAC 
Category 

Receivers 
Modeled 

Results (dB(A)) 

Existing 

2035 Revised Viaduct North 

No
Walls

10 ft 
Walls

12 ft 
Walls

14 ft 
Walls

16 ft 
Walls

18 ft 
Walls

147 B 4 65.4 68 60.8 60.2 59.7 59.2 58.8 

148 B 4 66.2 68.4 61.2 60.7 60.4 60 59.7 

149 B 3 64 69 61.6 60.3 59.7 59.1 58.7 

150 B 3 65.1 69.4 61.5 60.7 60 59.5 59 

151 B 2 68.9 69.6 63.1 62.7 62.4 62.2 62 

152 B 2 71.2 #N/A #N/A #N/A #N/A #N/A #N/A 

153 B 3 68 70.7 65 64.6 64.3 64.1 63.9 

154 B 2 70.2 70.8 65.4 65.2 65 64.9 64.8 

155 B 1 66.9 71.3 67.1 66.9 66.7 66.6 66.5 

156 B 1 68.3 72.1 68.5 68.3 68.2 68.1 68 

157 B 3 62.1 68.5 62.8 62.3 61.9 61.7 61.5 

158 B 2 62.8 69.5 63.5 63 62.7 62.4 62.2 

159 B 2 63.7 70.3 64.1 63.7 63.3 63.1 62.9 

160 B 3 64.4 70.2 64.7 64.3 64 63.7 63.5 

161 B 1 66.7 70.9 67.1 67 66.8 66.7 66.6 

162 B 3 61.9 68.5 62.6 62 61.7 61.4 61.2 

163 B 3 62.6 69.5 63.4 62.8 62.5 62.2 62 

164 B 3 63.5 69.8 64.1 63.7 63.3 63.1 62.9 

165 B 2 59.7 68.1 63 62.5 62.3 62.1 62 

166 B 3 60 68.7 63.2 62.7 62.5 62.3 62.1 

167 B 1 60.7 69.4 63.5 63.1 62.8 62.6 62.4 

168 B 2 62.4 70.6 64.4 64 63.7 63.4 63.2 

169 B 3 63.6 70.9 65.1 64.7 64.5 64.2 64.1 

170 B 2 67.7 #N/A #N/A #N/A #N/A #N/A #N/A 

171 B 2 59.4 68.8 62.3 61.1 60.6 60 59.6 

172 B 2 59.9 68.9 61.4 60.7 60.1 59.7 59.4 

173 B 3 61 69.8 62.2 61.5 61 60.6 60.2 

174 B 3 62.5 70.3 63.4 62.8 62.4 62 61.7 

175 B 3 63 70.4 64.3 63.9 63.6 63.3 63 

176 B 2 66.6 #N/A #N/A #N/A #N/A #N/A #N/A 

177 C 1 64.1 71.4 64.7 64.5 64.3 64.2 64 

178 E 1 65.3 #N/A #N/A #N/A #N/A #N/A #N/A 

179 B 2 61.2 69.1 61.4 60.1 59.3 58.7 58.2 

180 B 2 62.8 70.2 62.4 61.3 60.5 60 59.5 

181 B 1 64.4 70.7 63.1 62.3 61.8 61.3 60.9 

182 B 2 61.9 68.9 61.4 60.1 59.3 58.7 58.2 

183 B 2 63.5 70 62.3 61.1 60.4 59.9 59.4 

184 B 2 65.4 70.7 63.2 62.5 61.9 61.5 61.1 

185 B 2 67.6 71.6 64.3 64 63.7 63.4 63.1 

186 B 2 69.3 #N/A #N/A #N/A #N/A #N/A #N/A 

187 B 2 63.1 68.2 61.5 60.3 59.8 59.5 59.2 

188 B 2 64.8 68.6 61.6 60.4 59.9 59.5 59.3 



Elyria-Swansea Receivers North of I-70 

Receiver 
Number 

NAC 
Category 

Receivers 
Modeled 

Results (dB(A)) 

Existing 

2035 Revised Viaduct North 

No
Walls

10 ft 
Walls

12 ft 
Walls

14 ft 
Walls

16 ft 
Walls

18 ft 
Walls

189 B 2 66.8 69.8 62.8 62.2 61.7 61.4 61.2 

190 B 2 69.1 70.8 63.9 63.6 63.3 63 62.8 

191 B 2 71.4 #N/A #N/A #N/A #N/A #N/A #N/A 

192 B 1 62.7 66.9 59.9 58.5 58 57.6 57.4 

193 B 2 63.9 67.7 60.6 59.5 58.9 58.6 58.3 

194 B 2 65.8 68.8 61.4 60.7 60.2 59.9 59.6 

195 B 2 68.2 70 62.8 62.4 62 61.8 61.7 

196 B 2 70.8 #N/A #N/A #N/A #N/A #N/A #N/A 

197 B 2 61.5 65.9 60.5 59.6 59.4 59.2 59 

198 B 2 62.9 67 61.1 60.4 60.1 59.9 59.7 

199 B 2 64.6 68.2 61.7 61.3 61 60.8 60.6 

200 B 2 65.7 67.8 61.8 61.4 61.2 61.1 60.9 

201 B 2 68.9 #N/A #N/A #N/A #N/A #N/A #N/A 

202 B 2 61.5 66 60.4 59.4 59.1 58.9 58.8 

203 B 2 63 67.3 61.1 60.4 60.1 59.9 59.8 

204 B 2 64.7 68.6 61.8 61.4 61.1 60.9 60.7 

205 B 2 67.7 71.5 64.1 63.8 63.6 63.3 63.2 

206 B 2 59.4 64 61.4 61.1 61 60.9 60.8 

207 B 2 62.6 66.4 63.4 63.2 63 62.9 62.8 

208 B 2 64.2 67.1 64.9 64.7 64.5 64.5 64.4 

209 B 2 65.2 68.8 67.3 67.3 67.3 67.2 67.2 

210 B 2 58.9 63.7 60.9 60.6 60.5 60.5 60.4 

211 B 2 61 65.4 62.9 62.7 62.6 62.5 62.4 

212 B 3 63.6 67.3 64.7 64.5 64.4 64.3 64.3 

213 B 2 58 63 59.4 58.9 58.8 58.7 58.6 

214 B 2 59 64.2 60.7 60.2 60 59.9 59.8 

215 B 2 60.7 65.5 62.2 61.9 61.8 61.7 61.6 

216 B 2 64.9 68.7 66.6 66.5 66.4 66.4 66.3 

217 B 2 59.5 64.5 63 62.8 62.7 62.7 62.7 

218 B 2 62 66.2 64.9 64.7 64.7 64.6 64.6 

219 B 2 65.5 67.9 66.7 66.7 66.6 66.6 66.6 



Elyria-Swansea Receivers North of I-70 

Receiver 
Number 

NAC 
Category 

Receivers 
Modeled 

Results (dB(A)) 

Existing 

2035 Revised Viaduct South 

No
Walls

10 ft 
Walls

12 ft 
Walls

14 ft 
Walls

108 B 2 62.9 67.4 66.1 65.9 65.8 

109 B 2 64.9 70.3 68.6 68.5 68.4 

110 B 2 60.8 66.2 63.8 63.5 63.3 

111 B 1 61 66.9 64.3 64.1 64 

112 B 2 61.7 67.7 65.1 64.9 64.7 

113 B 3 62.3 69 66 65.6 65.4 

114 B 2 60 70.7 65.7 64.9 64.5 

115 B 2 59.1 65.6 61.6 61 60.7 

116 B 2 59.7 66.7 62.1 61.6 61.1 

117 B 2 60 68 62.6 61.5 60.8 

118 B 2 60.1 69.2 63.2 61.7 61 

119 B 1 60.1 70.8 64 62.3 61.6 

120 B 2 59.7 #N/A #N/A #N/A #N/A 

121 B 2 58.9 66.3 61.3 60.5 60 

122 B 3 59.8 67.8 62.4 61.3 60.5 

123 B 2 59.8 70.4 63.6 61.9 61.2 

124 B 2 59.6 #N/A #N/A #N/A #N/A 

125 B 2 60 66.4 60.1 59 58.2 

126 B 4 60.9 68 61.2 59.8 59.1 

127 B 4 61.7 70.7 62 60.9 60.2 

128 B 2 62.5 #N/A #N/A #N/A #N/A 

129 B 4 60.2 66.9 60.4 59.2 58.6 

130 B 2 61.1 68.1 61.5 60.1 59.4 

131 B 3 61.4 70.6 61.6 60.5 59.8 

132 B 4 63.7 #N/A #N/A #N/A #N/A 

133 B 2 62.4 67.5 60.2 58.9 58.2 

134 B 2 63.7 68.7 60.8 59.6 59 

135 B 4 65.5 70.4 61.4 60.8 60.3 

136 B 3 66.8 70.6 62.5 62 61.7 

137 B 3 67.7 #N/A #N/A #N/A #N/A 

138 B 2 62.2 66.8 60 58.7 58 

139 B 3 63.8 68.5 60.6 59.5 58.9 

140 B 3 65.9 70.3 61.3 60.7 60.2 

141 B 2 67.5 69.2 62.5 62.1 61.9 

142 C 1 63.1 67.6 60.6 59.2 58.6 

143 B 1 65.1 68.5 61 59.8 59.1 

144 B 2 66.7 69.8 61.9 61.1 60.5 

145 B 2 67.6 69.8 62.9 62.3 61.9 

146 B 2 63.3 67 60 58.7 58.1 



Elyria-Swansea Receivers North of I-70 

Receiver 
Number 

NAC 
Category 

Receivers 
Modeled 

Results (dB(A)) 

Existing 

2035 Revised Viaduct South 

No
Walls

10 ft 
Walls

12 ft 
Walls

14 ft 
Walls

147 B 4 65.4 68.8 61 59.9 59.3 

148 B 4 66.2 69.1 61.4 60.7 60.1 

149 B 3 64 68.9 61.9 60.6 59.8 

150 B 3 65.1 69.6 62.4 61.2 60.4 

151 B 2 68.9 71.5 64.3 63.7 63.2 

152 B 2 71.2 72.1 65.5 65.1 64.7 

153 B 3 68 71.5 65.1 64.5 64 

154 B 2 70.2 71.9 65.9 65.4 65.1 

155 B 1 66.9 71.6 66.9 66.5 66.3 

156 B 1 68.3 72.5 68.5 68.3 68.1 

157 B 3 62.1 67.5 61.3 60.4 60 

158 B 2 62.8 68.5 62.5 61.7 61.3 

159 B 2 63.7 69.5 63.3 62.7 62.3 

160 B 3 64.4 70.3 64 63.4 63.1 

161 B 1 66.7 72.1 66.8 66.4 66.2 

162 B 3 61.9 67.6 61.2 60.3 59.8 

163 B 3 62.6 68.5 62.3 61.4 61 

164 B 3 63.5 69.2 63 62.4 62.1 

165 B 2 59.7 67.1 61.5 60.7 60.3 

166 B 3 60 67.8 62.1 61.3 61 

167 B 1 60.7 68.9 63 62.3 61.9 

168 B 2 62.4 70.4 64 63.4 63 

169 B 3 63.6 71.4 64.7 64.1 63.8 

170 B 2 67.7 71.6 67.1 66.8 66.6 

171 B 2 59.4 67.4 61.2 60.2 59.7 

172 B 2 59.9 68.2 60.9 59.8 59.2 

173 B 3 61 69.4 61.6 60.7 60.2 

174 B 3 62.5 70.4 62.7 61.8 61.3 

175 B 3 63 70.9 63.5 62.8 62.2 

176 B 2 66.6 71.1 64.9 64.4 64.1 

177 C 1 64.1 72 64 63.2 62.6 

178 E 1 65.3 72 63.8 63 62.4 

179 B 2 61.2 68.5 61.3 59.8 59 

180 B 2 62.8 69.9 62.3 60.8 60.1 

181 B 1 64.4 71.1 63.3 62 61.2 

182 B 2 61.9 68.2 61.1 59.6 58.9 

183 B 2 63.5 69.5 62.2 60.7 59.9 

184 B 2 65.4 70.8 63.3 61.9 61.2 

185 B 2 67.6 71.7 63.6 62.8 62.2 

186 B 2 69.3 71.6 63.9 63.4 63 

187 B 2 63.1 67.5 61 59.6 59.1 

188 B 2 64.8 68.9 62.1 60.8 60.3 



Elyria-Swansea Receivers North of I-70 

Receiver 
Number 

NAC 
Category 

Receivers 
Modeled 

Results (dB(A)) 

Existing 

2035 Revised Viaduct South 

No
Walls

10 ft 
Walls

12 ft 
Walls

14 ft 
Walls

189 B 2 66.8 70.4 63.1 62.1 61.6 

190 B 2 69.1 71.6 64.2 63.5 63.1 

191 B 2 71.4 71.9 65.2 64.8 64.5 

192 B 1 62.7 67 60.6 59.2 58.6 

193 B 2 63.9 68 61.4 60 59.5 

194 B 2 65.8 69.5 62.2 61.2 60.7 

195 B 2 68.2 71 63.5 62.9 62.5 

196 B 2 70.8 72.4 64.9 64.5 64.2 

197 B 2 61.5 66.1 61.3 60.3 60 

198 B 2 62.9 67.4 62.1 61.1 60.8 

199 B 2 64.6 69.1 62.6 62 61.7 

200 B 2 65.7 70 63.1 62.5 62.1 

201 B 2 68.9 72.4 65.2 64.7 64.4 

202 B 2 61.5 66 61.1 60.1 59.8 

203 B 2 63 67.4 62 61 60.7 

204 B 2 64.7 69.2 62.7 62 61.7 

205 B 2 67.7 72.2 64.2 63.6 63.2 

206 B 2 59.4 63.4 61 60.7 60.6 

207 B 2 62.6 66 63.3 62.9 62.7 

208 B 2 64.2 67.3 64.6 64.4 64.2 

209 B 2 65.2 68.5 66.1 66 66 

210 B 2 58.9 63.4 61 60.5 60.4 

211 B 2 61 65 62.6 62.3 62.2 

212 B 3 63.6 67 64.3 64 63.9 

213 B 2 58 62.6 59.4 58.8 58.7 

214 B 2 59 63.6 60.6 60 59.9 

215 B 2 60.7 65.3 62.2 61.7 61.5 

216 B 2 64.9 68.2 66 65.8 65.7 

217 B 2 59.5 63.8 62.3 62.1 62.1 

218 B 2 62 65.9 64.7 64.5 64.5 

219 B 2 65.5 68.5 67.6 67.5 67.5 



Elyria-Swansea Receivers North of I-70 

Receiver 
Number 

NAC 
Category 

Receivers 
Modeled 

Results (dB(A)) 

Existing 

2035 Partial Cover Lowered – Basic Option 

No
Walls

8 ft 
Walls

10 ft 
Walls

12 ft 
Walls

14 ft 
Walls

16 ft 
Walls

18 ft 
Walls

20 ft 
Walls

1
B

2 60.7 76.1 71.1 69.1 67.9 67 66.4 65.8 65.2 

2 B 3 62.4 75.6 72.8 71.2 69.5 68.5 67.6 66.7 66.1 

3 B 3 63.6 74.8 73.1 71.9 69.9 68.3 67.2 66.2 65.4 

4 B 2 60.9 71.6 68.7 66.8 65.6 64.6 64 63.6 63.1 

5 B 2 61.4 74.6 71.3 70.1 68.2 66.8 65.8 65.1 64.4 

6 B 4 65.4 73.6 71.7 70.5 69.2 68.1 67.4 66.9 66 

7 B 2 62.2 70.1 69 68.3 66.6 65.5 64.6 64.3 63.8 

8 B 4 61.6 71.6 69.9 68.8 66.9 65.4 64.4 63.5 62.8 

9 B 3 65.7 73.3 71.7 70.6 69.2 68 67.2 66.4 65.8 

10 B 4 67 72.1 70.8 70.3 69.8 69.1 68.3 67.6 66.9 

11 B 3 62.1 72.1 69.6 68.4 67 66 65.5 65.1 65.1 

12 B 3 66.4 70.1 68.4 67.8 67.3 66.8 66.5 66.2 65.9 

13 B 1 65.2 69.8 68.9 67 65.9 65.3 64.9 64.7 64.2 

14 B 2 63 71.4 69.9 68.6 67.2 65.8 64.6 63.7 63 

15 B 2 64.2 68.8 66.8 66.1 65.3 64.3 63.5 63 62.5 

16 B 2 66.2 71 70.6 70.4 69.6 69.2 68.9 68.7 68.6 

17 B 3 61.4 69.5 68.4 67.7 66.7 65.6 64.4 63.6 63 

18 B 1 61.9 69.5 67.4 66.6 65.5 64.5 63.7 63.1 62.7 

19 E 1 63.9 68.6 68.4 68.2 67.3 66.3 65.9 65.6 65.4 

20 B 3 62.6 68.7 68.2 67.9 67.2 66.4 65.4 64.9 64.3 

21 B 3 65.3 68 66.3 65 64.2 63.4 62.6 61.9 61.4 

22 B 2 65.4 69.9 68.3 67.9 67.5 67.3 67 66.8 66.6 

23 B 1 61.5 68.8 67.6 66.9 65.8 64.5 63.3 62.4 61.5 

24 B 4 62.2 68.6 67.1 66.1 65 63.9 62.9 62 61.2 

25 B 3 63.9 67.6 65.9 65.1 64.2 63.3 62.5 62.1 61.6 

26 E 2 65.9 70.2 70.1 70 69.7 69.3 69.1 68.8 68.7 

27 B 2 63 65.9 63.7 63 62.3 61.5 60.8 60.3 60 

28 B 2 64.7 68.4 67 66.6 66.2 65.9 65.5 65.2 65 

29 B 2 61 67.6 66.8 66.2 65.3 64.3 63.3 62.2 61.4 

30 B 2 62.1 66.8 67.1 67.1 67 66.7 66.1 65.6 65.4 

31 B 2 61.2 67 65.1 64.6 63.8 62.9 62.2 61.7 61.3 

32 B 1 64.3 66.4 64.9 64.7 64.4 64.2 63.9 63.7 63.5 

33 C 1 63.8 65.2 63.4 62.7 62 61.4 60.9 60.6 60.2 

34 B 2 61.8 67.2 67.1 66.9 66.6 66.1 65.4 64.8 64.3 

35 E 1 62.5 67.1 67.2 67.2 67.1 67 66.5 66 65.6 

36 B 3 63.7 64.6 62.4 61.9 61.2 60.5 60.1 59.6 59.4 

37 B 1 60.7 67.3 66.4 66 65.5 65 64.7 64.3 64.2 

38 B 2 62.8 65.4 63.6 63 62.4 61.6 61 60.7 60.2 



Elyria-Swansea Receivers North of I-70 

Receiver 
Number 

NAC 
Category 

Receivers 
Modeled 

Results (dB(A)) 

Existing 

2035 Partial Cover Lowered – Basic Option 

No
Walls

8 ft 
Walls

10 ft 
Walls

12 ft 
Walls

14 ft 
Walls

16 ft 
Walls

18 ft 
Walls

20 ft 
Walls

39 B 3 63.4 64.3 63.1 62.9 62.7 62.4 62.1 61.9 61.7 

40 B 1 63.4 65.3 64 63.7 63.5 63.2 62.9 62.6 62.5 

41 E 1 61 65.8 66.2 66.2 66.2 66.1 65.8 65.3 65.1 

42 B 1 62 64.1 61.9 61.3 60.6 59.9 59.4 59.1 58.8 

43 B 1 65.4 69.3 69.3 69.2 69.1 68.9 68.7 68.5 68.4 

44 B 1 60.4 66.1 65.3 64.9 64.4 63.8 63.1 62.4 61.9 

45 B 2 61.1 66.1 64.4 63.8 62.8 62 61.1 60.2 59.4 

46 B 2 60.6 65 63.5 63 62.2 61.2 60.4 59.7 59 

47 E 1 62.1 62.8 61.1 60.9 60.6 60.4 60.1 59.9 59.8 

48 B 2 61 65.7 65.8 65.8 65.7 65.6 65.6 65.4 65.1 

49 B 2 64.2 68.8 68.9 68.9 68.8 68.8 68.7 68.6 68.5 

50 B 1 59.6 65.4 64.7 64.5 64.1 63.7 63 62.6 62.1 

51 B 2 60.8 63.7 62.3 61.6 61 60.4 59.8 59.2 58.7 

52 B 2 61.2 63.2 61.5 61 60.5 59.9 59.3 58.9 58.4 

53 B 2 61.6 62.9 61 60.5 60 59.5 59.1 58.8 58.3 

54 B 2 61.8 62.2 60.5 59.9 59.3 58.9 58.6 58.1 57.8 

55 B 2 61.8 61.7 60.6 60.4 60 59.7 59.4 59.1 59 

56 B 1 61.7 62 60.3 60.1 59.8 59.4 59.2 59.1 58.9 

57 B 1 60.5 65.3 65 65 64.9 64.8 64.6 64.3 63.9 

58 B 1 59.7 64.7 63.5 63.1 62.6 62 61.5 61 60.5 

59 B 2 61.9 62.4 60.8 60.5 60.2 60 59.7 59.6 59.4 

60 B 2 60 64.3 62.8 62.2 61.6 61 60.5 60 59.7 

61 B 2 61.1 61.2 59.6 59.4 59 58.7 58.4 58.2 58.1 

62 B 1 64.2 67.9 68 67.9 67.9 67.8 67.8 67.7 67.7 

63 B 2 61.3 61.6 60 59.8 59.6 59.4 59.2 59.1 59 

64 C 1 58.8 64.1 63.3 63.1 62.8 62.4 62 61.6 61 

65 B 3 63.7 72.3 71.5 71.4 71.3 71.3 71.2 71.2 71.1 

66 B 2 65.6 72.2 71.4 71.3 71.2 71.2 71.1 71.1 71.1 

67 C 1 63.9 71.2 71.1 71.1 71.1 71 71 71 71 

68 B 2 67.5 71 70.8 70.8 70.8 70.8 70.7 70.7 70.7 

69 B 2 68.7 71.7 69.9 69.7 69.5 69.4 69.4 69.3 69.3 

70 B 2 68.7 71 69.9 69.7 69.6 69.5 69.4 69.4 69.3 

71 B 2 68.3 71.7 70.7 70.6 70.5 70.4 70.3 70.3 70.2 

72 B 2 68.1 70.9 68.6 68.3 68.1 68 67.9 67.8 67.8 

73 B 1 65.4 68.5 67.9 67.8 67.7 67.7 67.6 67.6 67.5 

74 C 1 63.5 67.5 67.3 67.3 67.3 67.3 67.2 67.2 67.2 

75 B 3 63.2 66.5 65.7 65.6 65.5 65.4 65.4 65.3 65.2 

76 B 3 66.6 67.9 67.2 67.1 67 66.9 66.8 66.8 66.7 

77 B 2 67 67.8 62.8 61.5 60.6 60 59.5 59.2 58.9 

78 B 2 65.9 65.5 64.8 64.7 64.6 64.6 64.5 64.4 64.3 

79 B 2 64.7 65 64.4 64.4 64.4 64.4 64.4 64.3 64.3 

80 B 2 64.7 64.5 63.7 63.6 63.5 63.4 63.3 63.2 63.2 



Elyria-Swansea Receivers North of I-70 

Receiver 
Number 

NAC 
Category 

Receivers 
Modeled 

Results (dB(A)) 

Existing 

2035 Partial Cover Lowered – Basic Option 

No
Walls

8 ft 
Walls

10 ft 
Walls

12 ft 
Walls

14 ft 
Walls

16 ft 
Walls

18 ft 
Walls

20 ft 
Walls

81 B 2 65.7 64.3 63.7 63.6 63.6 63.5 63.5 63.5 63.5 

82 B 2 66.6 66.1 63.2 62.9 62.5 62.3 62.2 62.1 62 

83 B 2 66.7 65.2 63 62.8 62.6 62.4 62.3 62.2 62.1 

84 B 2 66.4 65.2 64.1 64 63.9 63.8 63.6 63.6 63.5 

85 B 3 61.7 63 62 61.9 61.8 61.7 61.6 61.5 61.4 

86 B 2 65.7 65.1 64 63.9 63.8 63.7 63.6 63.6 63.4 

87 B 2 66 65.3 61.3 60.7 60.2 60 59.8 59.6 59.5 

88 B 2 65.1 64.1 63.2 63.1 63.1 63 62.9 62.8 62.6 

89 C 1 57.7 53.7 53.1 53 52.9 52.9 52.8 52.8 52.7 

90 B 3 63.7 61.5 60.4 60.3 60.2 60.1 60 60 59.9 

91 B 2 65.4 64.8 61 59.9 59 58.4 57.9 57.5 57.1 

92 B 2 64 61.3 59.4 59.3 59.3 59.2 59.2 59.1 59.1 

93 B 2 65.1 63.3 62.1 61.9 61.8 61.7 61.5 61.4 61.3 

94 B 2 64.8 62.6 60.6 60.5 60.3 60.2 60.2 60.1 60 

95 B 2 65.1 63.2 59.6 59.3 58.7 58.4 58.2 58 57.8 

96 B 2 65 61.6 59.1 58.9 58.6 58.4 58.3 58.2 58.1 

97 B 2 62.8 59.5 58.4 58.4 58.3 58.3 58.2 58.2 58.2 

98 B 3 64.5 63.1 62.1 62 62 61.8 61.7 61.5 61.3 

99 B 2 60.2 60.6 59.1 59 58.9 58.8 58.8 58.7 58.7 

100 B 2 64.5 62.7 58.6 58.2 57.5 57.2 57 56.7 56.5 

101 B 3 63 59.9 58.7 58.6 58.5 58.4 58.3 58.3 58.2 

102 B 3 64.5 62 60.6 60.4 60.2 60.1 60 59.8 59.6 

103 C 1 60.9 57.5 55.8 55.7 55.6 55.6 55.5 55.5 55.4 

104 B 3 63.8 62.5 59.5 58.9 57.8 57.3 56.8 56.4 56 

105 B 2 63.7 61.4 60.5 60.4 60.4 60.2 60 59.8 59.5 

106 B 2 63.2 60.4 57.3 57.2 57 56.9 56.8 56.6 56.5 

107 B 2 63.6 61.3 57.3 57 56.3 56 55.8 55.6 55.4 

108 B 2 62.7 59.6 57 57 56.9 56.8 56.8 56.7 56.6 

109 B 2 64.8 64.9 61.5 60.4 59.4 58.6 58 57.5 57 

110 B 2 63.5 60.4 57.6 57.5 57.3 57.1 57 56.8 56.7 

111 B 2 61.7 58.1 55.8 55.7 55.6 55.6 55.5 55.5 55.4 

112 B 2 63.6 63.1 60.1 59.2 58.3 57.7 57.2 56.7 56.3 

113 B 1 59.3 58.8 57.2 57 57 56.8 56.7 56.6 56.6 

114 B 2 62.9 60.8 56.7 56.4 55.6 55.3 55 54.8 54.6 

115 B 1 62.1 58.1 57.1 57 56.8 56.8 56.7 56.7 56.6 

116 B 2 63.9 60.7 59 58.8 58.7 58.5 58.3 58.1 58 

117 B 2 62.5 58.3 56.5 56.5 56.4 56.4 56.3 56.2 56.1 

118 B 2 62.1 58.4 55.3 55.1 54.8 54.6 54.4 54.3 54.1 

119 B 2 62.2 60.1 56.1 55.8 55.2 54.8 54.6 54.3 54.2 

120 B 1 61.4 58.8 55.8 55.7 55.5 55.4 55.2 55.1 55 

121 B 2 65.3 64.9 59.2 58.6 57.7 57.3 56.9 56.6 56.3 

122 B 1 61.9 60.3 59.2 59 58.8 58.6 58.2 57.9 57.5 



Elyria-Swansea Receivers North of I-70 

Receiver 
Number 

NAC 
Category 

Receivers 
Modeled 

Results (dB(A)) 

Existing 

2035 Partial Cover Lowered – Basic Option 

No
Walls

8 ft 
Walls

10 ft 
Walls

12 ft 
Walls

14 ft 
Walls

16 ft 
Walls

18 ft 
Walls

20 ft 
Walls

123 B 2 62.4 61 57.6 56.7 56.1 55.5 55 54.6 54.3 

124 B 2 61.8 60.6 56.5 56 55.2 54.7 54.3 54 53.6 

125 B 1 61.5 59.5 55.7 55.4 54.8 54.5 54.2 53.9 53.7 

126 B 1 60.6 58.3 55.1 54.9 54.8 54.7 54.6 54.5 54.4 

127 B 1 60.3 59.1 58.2 58 57.9 57.8 57.6 57.2 56.9 

128 B 1 59.2 58.2 56.9 56.7 56.5 56.4 56.3 56.1 55.9 

129 B 2 61.5 59.6 55.9 55.5 54.8 54.3 54 53.7 53.3 

130 B 1 59.3 56.3 53.7 53.6 53.5 53.4 53.3 53.2 53.1 

131 B 1 60 57.2 54.1 54 53.9 53.8 53.7 53.6 53.5 

132 B 1 58.5 56.3 54.3 54.2 54.1 53.9 53.8 53.7 53.7 

133 B 1 58.2 55.8 54.1 54 53.8 53.7 53.6 53.5 53.4 

134 B 1 58.9 57.2 55.1 55 54.8 54.7 54.6 54.5 54.4 

135 B 2 60.5 59.1 55.5 55.1 54.2 53.8 53.4 53.1 52.8 

136 B 2 62 62.8 58.7 58.1 57.2 56.7 56.3 55.9 55.6 

137 B 2 60.6 59.5 56.6 56.1 55.5 55 54.6 54.3 54 

138 B 2 60.3 59.6 56 55.4 54.5 54.1 53.7 53.3 52.9 

139 B 2 60 60.4 56.9 56.2 55.4 54.9 54.5 54.2 53.9 

140 B 2 59.1 58 55 54.6 54.2 53.8 53.5 53.2 53 

141 B 1 58.9 58.1 54.4 53.9 53.2 52.7 52.4 52 51.8 

142 B 2 58.4 58.4 55.5 55 54.5 54.2 53.9 53.7 53.5 

143 B 2 57.9 57 53.5 53.2 52.7 52.4 52.2 52 51.8 

144 B 1 60.1 60.5 57.1 56.7 56.3 56 55.8 55.6 55.5 

145 B 2 57.2 57.3 54.9 54.5 54.2 53.9 53.7 53.6 53.5 



Elyria-Swansea Receivers North of I-70 

Receiver 
Number 

NAC 
Category 

Receivers 
Modeled 

Results (dB(A)) 

Existing 

2035 Partial Cover Lowered – Modified Option 

No
Walls

8 ft 
Walls

10 ft 
Walls

12 ft 
Walls

14 ft 
Walls

16 ft 
Walls

18 ft 
Walls

20 ft 
Walls

1 E 1 61 65.7 66.2 66.2 66.1 66.1 65.8 65.3 65.1 

2 B 2 62.1 66.7 67.1 67.1 67 66.7 66 65.6 65.3 

3 E 1 62.5 67.2 67.2 67.2 67.1 67 66.6 66.1 65.7 

4 E 1 63.9 68.5 68.3 68.2 67.5 66.4 65.9 65.7 65.5 

5 B 1 65.2 69.7 68.8 66.9 65.9 65.3 65 64.8 64.3 

6 B 1 60.5 65.4 65.6 65.6 65.5 65.5 65.4 65.4 65.2 

7 B 1 61 65.9 66.1 66.1 66 65.9 66 65.9 65.6 

8 B 2 64.2 69.4 69.4 69.4 69.4 69.3 69.3 69.2 69.1 

9 B 1 64.2 68.8 68.8 68.7 68.7 68.6 68.6 68.6 68.5 

10 B 2 66.2 71.5 70.9 70.7 69.8 69.3 69.1 68.9 68.8 

11 E 2 65.9 70.7 70.4 70.3 70.1 69.6 69.3 69.1 69 

12 B 1 65.3 69.7 69.5 69.5 69.4 69.2 69.1 68.9 68.8 

13 B 2 61.8 67.3 67.1 67 66.7 66.3 65.5 64.9 64.5 

14 B 3 62.6 68.7 68.2 68 67.4 66.2 65.2 64.7 64.3 

15 B 2 62.2 70 69.2 68.6 66.9 65.8 65.1 64.8 64.6 

16 B 1 60.5 65.5 65.1 65 64.9 64.7 64.4 64.1 63.7 

17 B 2 60.9 71.2 68.8 66.8 65.3 64.5 63.8 63.3 63.1 

18 B 1 59.6 64.9 64.3 64.1 63.9 63.5 63.1 62.5 62.1 

19 B 1 60.7 66.7 65.9 65.7 65.2 64.5 64 63.5 63.3 

20 B 1 60.7 75.5 70.2 68.4 67.3 66.5 65.7 65 64.4 

21 B 1 61.5 68.1 66.8 66.5 65.7 64.5 63.3 62.4 61.6 

22 B 4 61.6 71.1 69.1 68.2 67 65.8 65.1 64.5 64.1 

23 C 1 58.8 64.1 63.1 63 62.6 62.3 62 61.5 61.1 

24 B 2 61.4 74.1 70.8 69.7 68 66.7 65.7 65 64.5 

25 B 1 60.4 65.8 64.9 64.7 64.2 63.6 62.8 62 61.3 

26 B 2 61 67.3 66.4 66 65.3 64.5 63.3 62.4 61.7 

27 B 3 61.4 69.1 67.9 67.3 66.4 65.4 64.1 63 62.1 

28 B 2 60.6 65.3 63.4 62.9 62.1 61.2 60.7 60 59.5 

29 B 1 59.7 64.7 63.4 63.1 62.6 62.1 61.5 61 60.5 

30 B 3 62.1 72.1 69.6 68.5 66.8 65.8 65.3 65 64.9 

31 B 2 61.2 67 65.1 64.7 64 63.3 63 62.4 62 

32 B 3 62.4 75.7 72.5 70.9 69.1 68 67.2 66.5 66 

33 B 1 61.8 69.6 67.5 66.7 65.4 64.8 64.1 63.8 63.5 

34 B 2 63 71.5 69.8 68.4 67.2 65.6 64.4 63.5 62.8 

35 B 2 61.1 66.2 64.4 63.7 62.8 61.9 61.2 60.4 59.5 

36 B 4 62.2 68.7 67.1 66.1 65.1 63.9 62.8 62 61.2 

37 B 3 63.6 74.9 73 71.7 69.8 68.1 67 66.1 65.5 

38 B 2 60 64.5 62.8 62.2 61.6 61 60.7 60.2 60 

39 B 2 60.8 63.9 62.1 61.6 61 60.4 59.9 59.4 59 



Elyria-Swansea Receivers North of I-70 

Receiver 
Number 

NAC 
Category 

Receivers 
Modeled 

Results (dB(A)) 

Existing 

2035 Partial Cover Lowered – Modified Option 

No
Walls

8 ft 
Walls

10 ft 
Walls

12 ft 
Walls

14 ft 
Walls

16 ft 
Walls

18 ft 
Walls

20 ft 
Walls

40 B 2 64.2 68.9 66.8 65.9 65 64 63.2 62.7 62.4 

41 B 1 62 64.3 62 61.3 60.7 60.1 59.6 59.5 59.2 

42 B 4 65.4 73.9 71.7 70.5 69.2 68.1 67.4 66.8 66.4 

43 B 2 63 66 63.8 63.1 62.4 61.6 60.9 60.5 60.3 

44 B 3 63.9 67.7 65.8 65 64.2 63.2 62.5 62.1 61.5 

45 B 3 65.8 73.5 71.6 70.4 69.1 68 67.1 66.4 65.9 

46 B 2 62.8 65.4 63.6 63 62.2 61.5 61 60.6 60.2 

47 B 2 61.2 63.5 61.8 61.1 60.6 60 59.5 59 58.6 

48 B 2 61.6 63.2 61.3 60.6 60 59.3 58.9 58.4 57.9 

49 B 2 67.2 74.4 73.1 72.5 71.6 70.9 70.4 70.1 69.8 

50 B 1 66.4 72.6 70.5 69.8 69.2 68.7 68.4 68.1 67.9 

51 B 2 65.5 69.9 67.9 67.2 66.6 66.1 65.8 65.7 65.5 

52 C 1 63.8 66.5 64.2 63.4 62.5 61.9 61.4 60.9 60.7 

53 B 4 67 72.9 71.8 71.3 70.6 69.9 69.2 68.5 68 

54 B 3 65.3 68.5 66.2 65.2 64.4 63.4 62.6 62 61.4 

55 B 3 63.7 65.1 62.6 62.3 61.6 61.2 60.8 60.5 60.3 

56 B 2 61.8 62.4 60.6 60.1 59.5 58.9 58.5 58.1 57.7 

57 B 2 61.8 62.1 61.1 60.8 60.5 60.1 59.7 59.4 59.2 

58 B 2 65.4 70.3 68.9 68.5 68.1 67.8 67.6 67.3 67.1 

59 B 3 63.4 65 63.8 63.6 63.3 63 62.8 62.5 62.3 

60 B 1 64.3 67 65.7 65.5 65.2 64.9 64.7 64.4 64.3 

61 B 2 64.7 68.5 67.1 66.8 66.4 66 65.6 65.3 65 

62 B 1 63.4 65.6 64.1 63.9 63.6 63.2 62.8 62.6 62.4 

63 B 1 61.7 62.4 60.8 60.5 60.2 59.8 59.5 59.3 59.2 

64 B 2 61.1 61.4 60 59.7 59.3 58.9 58.6 58.4 58.2 

65 E 1 62.1 63.1 61.3 61.1 60.7 60.5 60.2 60 59.9 

66 B 1 61.9 62.6 60.9 60.6 60.3 60 59.8 59.6 59.4 

67 B 1 67.3 67.9 66.9 66.8 66.7 66.6 66.4 66.3 66.2 

68 B 3 66.6 66.3 65.2 65.1 64.9 64.8 64.7 64.6 64.6 

69 B 2 65.7 64.6 63.5 63.3 63.1 63 62.9 62.8 62.7 

70 B 2 65.1 63 61.7 61.5 61.4 61.2 61.1 61 60.9 

71 B 3 64.5 61.7 60.4 60.2 60 59.9 59.7 59.5 59.4 

72 B 2 63.9 60.4 58.9 58.7 58.5 58.3 58.1 57.9 57.7 

73 B 1 61.9 60.2 58.9 58.7 58.4 58.1 57.7 57.2 56.8 

74 E 1 66.6 70.8 69.4 69.2 69.1 69 68.8 68.7 68.6 

75 B 2 65.9 64.3 63.4 63.2 63.1 63 62.8 62.7 62.6 

76 B 2 65.1 63.7 62.4 62.3 62.2 62 61.9 61.7 61.5 

77 B 2 63.7 61.1 59.9 59.8 59.7 59.6 59.3 59 58.7 

78 B 2 62.5 57.4 55.7 55.5 55.4 55.3 55.2 55.1 54.9 

79 B 3 64.5 62.8 61.5 61.2 61.1 61 60.8 60.6 60.4 

80 B 2 65.6 68.6 67.6 67.5 67.4 67.3 67.2 67.1 67 

81 B 1 65.4 65.3 63.8 63.6 63.5 63.3 63.2 63.1 63 



Elyria-Swansea Receivers North of I-70 

Receiver 
Number 

NAC 
Category 

Receivers 
Modeled 

Results (dB(A)) 

Existing 

2035 Partial Cover Lowered – Modified Option 

No
Walls

8 ft 
Walls

10 ft 
Walls

12 ft 
Walls

14 ft 
Walls

16 ft 
Walls

18 ft 
Walls

20 ft 
Walls

82 B 2 64.7 62.6 60.8 60.6 60.5 60.4 60.2 60.1 60 

83 B 3 63 58.6 56.9 56.7 56.6 56.4 56.3 56.3 56.2 

84 B 3 63.7 60.1 58.1 57.9 57.8 57.7 57.5 57.4 57.2 

85 B 1 62.1 57 55.6 55.2 55 54.8 54.6 54.5 54.5 

86 B 3 63.7 69.2 68.2 68 68 67.9 67.8 67.7 67.7 

87 B 3 63.2 64.4 63.1 62.9 62.8 62.6 62.5 62.4 62.3 

88 B 2 60.2 59.7 57.9 57.7 57.6 57.6 57.5 57.3 57.3 

89 B 3 61.7 61.8 60.1 60 59.9 59.8 59.7 59.6 59.5 

90 B 1 59.2 58.1 56.3 56.1 55.9 55.8 55.7 55.6 55.6 

91 C 1 63.9 69.3 68.2 68.1 68.1 68 68 68 68 

92 C 1 57.7 52.4 51.4 51.3 51.2 51.1 51 50.9 50.8 

93 C 1 63.5 64.3 62.4 62.3 62.3 62.2 62.2 62.1 62.1 

94 C 1 60.9 55.1 54.4 54.3 54.2 54.1 54 54 53.9 

95 B 2 61.6 55 54.2 54.1 54 53.9 53.9 53.8 53.7 

96 B 2 62.8 58.7 57.7 57.7 57.6 57.6 57.5 57.5 57.4 

97 B 2 64.7 62.1 60.2 60.1 60.1 60 60 59.9 59.9 

98 B 2 68.5 70.3 69.7 69.7 69.6 69.6 69.5 69.5 69.5 

99 B 2 66.4 63.5 61.9 61.8 61.7 61.6 61.5 61.5 61.4 

100 B 2 64.8 59.9 58.5 58.4 58.3 58.2 58.1 58.1 58 

101 B 2 63.3 57.3 56.1 56 55.9 55.9 55.8 55.7 55.7 

102 B 1 62 56.6 55.4 55.3 55.2 55.1 55.1 55 55 

103 B 2 69.4 72.8 71.7 71.6 71.6 71.5 71.4 71.4 71.4 

104 B 2 67.3 65.9 63.5 63.4 63.3 63.1 63.1 63 62.9 

105 B 2 65.6 61.9 60.4 60.3 60.2 60.1 60.1 60 59.9 

106 B 2 64 59.2 58 57.8 57.7 57.6 57.5 57.4 57.4 

107 B 1 62.6 56.9 55.5 55.3 55.2 55.1 55 54.9 54.8 

108 B 1 61.4 56.6 55 54.8 54.7 54.5 54.4 54.4 54.3 

109 B 2 69.9 72.2 71.3 71.2 71.1 71 71 70.9 70.8 

110 B 2 67.6 64.4 62.9 62.7 62.5 62.4 62.2 62.1 61.9 

111 B 2 64.2 58 56.6 56.3 56.1 56 55.9 55.7 55.6 

112 B 2 65.8 61 59.7 59.5 59.4 59.3 59.2 59 59 

113 B 2 62.8 56.5 54.8 54.6 54.3 54.2 54.1 53.9 53.8 

114 B 2 68.7 67 65.1 64.9 64.7 64.5 64.4 64.2 64.1 

115 B 2 66.6 62.7 60.8 60.6 60.4 60.3 60.1 60 59.9 

116 B 2 65.1 60.4 57.9 57.7 57.4 57.2 57.1 57 56.8 

117 B 2 63.6 57.9 55.9 55.6 55.3 55.1 55 54.8 54.7 

118 B 1 62.2 57 54.8 54.5 54.1 54 53.8 53.7 53.5 

119 B 2 68.1 68.4 65.3 65 64.8 64.7 64.6 64.4 64.3 

120 B 2 66 62.5 60.6 60.4 60.2 60.1 60.1 59.9 59.8 

121 B 2 64.5 59.3 57.2 56.9 56.6 56.5 56.4 56.2 56.1 

122 B 2 62.9 57.3 55.3 55 54.7 54.5 54.4 54.2 54.1 

123 B 1 61.5 56.2 54.5 54.3 53.9 53.7 53.5 53.4 53.2 



Elyria-Swansea Receivers North of I-70 

Receiver 
Number 

NAC 
Category 

Receivers 
Modeled 

Results (dB(A)) 

Existing 

2035 Partial Cover Lowered – Modified Option 

No
Walls

8 ft 
Walls

10 ft 
Walls

12 ft 
Walls

14 ft 
Walls

16 ft 
Walls

18 ft 
Walls

20 ft 
Walls

124 B 2 67 65.9 63.5 63.2 63.1 63 62.9 62.9 62.8 

125 B 2 65.4 61.7 59.1 58.7 58.3 58.1 58.1 58 57.8 

126 B 2 63.8 59.3 57.2 56.8 56.2 56 55.9 55.7 55.6 

127 B 2 61.5 56.2 54.3 53.9 53.4 53.1 52.8 52.6 52.4 

128 B 2 60.5 56 53.4 53 52.4 52.1 52 51.8 51.6 

129 B 2 63.6 60.5 57.2 56.6 55.8 55.5 55.3 55.1 54.8 

130 B 2 61.8 57.1 54.8 54.2 53.4 53.1 52.8 52.5 52.3 

131 B 2 62.4 58.7 55.4 54.9 54.4 54 53.7 53.5 53.3 

132 B 3 64.8 63.1 58.8 58.1 57.1 56.6 56.2 55.9 55.6 

133 B 2 65.2 65.3 58.6 57.4 56.8 56.4 56 55.7 55.5 

134 B 1 62 62.2 57.4 56.3 55.5 54.9 54.5 53.9 53.5 

135 B 1 60.1 60.6 56.1 55.7 55.2 55 54.8 54.6 54.5 



Elyria-Swansea Receivers South of I-70 

Receiver 
Number 

NAC 
Category 

Receivers 
Modeled 

Results (dB(A)) 

Existing 

2035 No Action North 

No
Walls

10 ft 
Walls

12 ft 
Walls

14 ft 
Walls

16 ft 
Walls

18 ft 
Walls

220 B 3 66.1 70.8 68.3 68.1 68.1 68.1 68.1 

221 B 2 63.8 67.5 65.8 65.6 65.6 65.5 65.5 

222 B 1 63.7 67.1 65.5 65.3 65.3 65.2 65.2 

223 B 3 63.3 66.4 65.2 65 65 64.9 64.9 

224 B 2 63.5 69.7 64 63.4 63.4 63.2 63 

225 B 2 62.1 69.1 63.8 63.2 63.2 63 62.9 

226 B 1 62.3 68 63.6 63 63 62.9 62.8 

227 B 2 60.9 66.8 62.3 61.4 61.4 61.2 61 

228 B 3 60.9 66.3 62.7 61.9 61.9 61.8 61.7 

229 B 3 61.1 65.6 62.6 62 62 61.9 61.8 

230 B 2 65.9 68.8 63.2 62.7 62.7 62.5 62.4 

231 B 3 62 69.5 63.1 62.3 62.3 62 61.8 

232 B 3 60.6 69 62.6 61.8 61.8 61.6 61.4 

233 B 3 60.1 68.2 62.2 61.4 61.4 61.2 61 

234 B 1 59.1 65.8 61.3 60.5 60.5 60.3 60.2 

235 B 2 58.9 65.7 61.3 60.2 60.2 60 59.9 

236 B 2 57.9 66.9 60.1 58 58 57.6 57.2 

237 B 1 57.4 64.9 59.9 58.7 58.7 58.5 58.3 

238 B 1 57.2 65.4 59.4 57.5 57.5 57.2 56.9 

239 B 3 58 67.4 60.4 57.4 57.4 56.8 56.4 

240 B 1 64.7 70.5 62.6 61.5 61.5 61.1 60.7 

241 E 1 62.6 71 62.6 61.2 61.2 60.7 60.3 

242 B 2 61.2 70.8 62.4 60.7 60.7 60.2 59.7 

243 B 3 58.1 67 60.7 58.3 58.3 57.9 57.5 

244 E 1 63.1 71.3 62.3 61.1 61.1 60.6 60.2 

245 B 1 60.9 70.2 62.2 60.3 60.3 59.8 59.4 

246 B 3 63.3 70.9 61.9 60.7 60.7 60.3 59.8 

247 B 2 61.1 70.4 61.8 60.3 60.3 59.9 59.4 

248 B 2 60.9 69.7 61.7 60 60 59.4 59 

249 C 1 59.8 68 61.4 58.8 58.8 58.3 57.7 

250 B 2 67.4 70.4 63.6 62.7 62.7 62.4 62.2 

251 B 2 64.9 70 61.4 60 60 59.7 59.4 

252 B 2 62.8 68.7 60.8 58.7 58.7 58.2 57.8 

253 B 3 60.8 67.3 61.2 59 59 58.5 58.1 

254 B 3 68.7 70.5 62 60.7 60.7 60.3 59.9 

255 B 3 64.2 69.3 61.2 59.4 59.4 58.9 58.5 

256 B 1 62.3 68.1 60.8 58.4 58.4 57.9 57.4 

257 B 3 59.9 66 60.3 58.2 58.2 57.8 57.5 

258 B 3 68.6 71.4 64.2 63.2 63.2 62.8 62.6 



Elyria-Swansea Receivers South of I-70 

Receiver 
Number 

NAC 
Category 

Receivers 
Modeled 

Results (dB(A)) 

Existing 

2035 No Action North 

No
Walls

10 ft 
Walls

12 ft 
Walls

14 ft 
Walls

16 ft 
Walls

18 ft 
Walls

259 B 2 66.5 70.6 63 61.3 61.3 60.9 60.5 

260 B 1 63.9 69.1 61.4 59.4 59.4 59 58.7 

261 B 1 62.7 68.2 61.4 59.4 59.4 59 58.6 

262 B 3 60.7 66.2 59.8 57.5 57.5 57 56.7 

263 B 1 71.1 71.3 64.2 63.5 63.5 63.3 63.1 

264 B 2 65.3 69.5 61.6 59.8 59.8 59.5 59.3 

265 B 3 61.5 67.2 60.6 58.6 58.6 58.3 58 

266 B 2 59.8 65 58.9 56.4 56.4 56 55.6 

267 B 2 64 68.5 61.7 61 61 60.8 60.6 

268 B 2 65.4 68 60.6 59.4 59.4 59.1 58.8 

269 B 2 63.2 68 61.2 59.7 59.7 59.4 59.2 

270 B 2 61.2 65.5 59.9 58.1 58.1 57.7 57.5 

271 B 2 60.2 64.6 59.2 57.2 57.2 56.8 56.5 

272 B 2 59.4 63.5 58.8 57 57 56.7 56.5 

273 E 1 66 67.6 60.5 59.4 59.4 59.1 58.9 

274 B 3 61.4 66 59.8 58.2 58.2 57.9 57.6 

275 B 2 60.2 64.8 59.3 57.2 57.2 56.8 56.6 

276 B 3 63.7 67.9 64.3 63.5 63.5 63.3 63.2 

277 B 2 62.5 67 64.7 64.2 64.2 64.1 64 

278 B 2 61.9 66.5 64.5 64.1 64.1 64 63.9 

279 B 1 61.1 65.7 63.9 63.5 63.5 63.4 63.4 

280 B 3 65.2 70 68.2 67.9 67.9 67.9 67.8 

281 B 2 64.1 69 67.4 67.1 67.1 67.1 67 

282 B 2 63.4 68.2 66.9 66.6 66.6 66.6 66.6 

283 B 1 66.8 72 71.6 71.5 71.5 71.5 71.5 

355 B 1 66.2 70.2 67.3 66.5 66.5 66.4 66.4 

356 B 4 61.8 66.1 63.8 63.1 63.1 63 62.9 

357 B 3 62.9 67.6 64.9 64.2 64.2 64.1 64 

358 B 1 66 69.3 64.2 62.3 62.3 62.1 61.9 

359 B 3 63 66.9 62.3 60.5 60.5 60.2 60 

360 B 1 66.1 69 63.6 61.7 61.7 61.5 61.4 

361 B 3 62.9 66.8 62.2 60.4 60.4 60.1 59.9 

362 B 1 67.2 68.6 63.3 62.7 62.7 62.5 62.4 

363 B 1 66.5 69.2 64 62.7 62.7 62.6 62.5 

364 B 3 63.9 67.3 63.1 62.1 62.1 61.9 61.9 



Elyria-Swansea Receivers South of I-70 

Receiver 
Number 

NAC 
Category 

Receivers 
Modeled 

Results (dB(A)) 

Existing 

2035 No Action South 

No
Walls

10 ft 
Walls

12 ft 
Walls

14 ft 
Walls

16 ft 
Walls

18 ft 
Walls

220 B 3 66.1 70.8 67 66.8 66.7 66.6 66.6 

221 B 2 63.8 68.5 65.9 65.6 65.5 65.5 65.4 

222 B 1 63.7 68.2 65.9 65.5 65.5 65.4 65.4 

223 B 3 63.3 67.7 65.7 65.4 65.3 65.3 65.3 

224 B 2 63.5 69.3 64.8 64.6 64.4 64.3 64.2 

225 B 2 62.1 69.7 63.8 63.4 63.1 62.9 62.7 

226 B 1 62.3 68.7 63.7 63.3 63 62.9 62.7 

227 B 2 60.9 67.4 62.9 62.2 61.9 61.7 61.6 

228 B 3 60.9 67.1 62.3 61.4 61.1 60.9 60.8 

229 B 3 61.1 66.5 62.6 61.9 61.7 61.6 61.6 

230 B 2 65.9 #N/A #N/A #N/A #N/A #N/A #N/A 

231 B 3 62 69.3 63.9 63.7 63.3 63.1 62.9 

232 B 3 60.6 69.4 63.1 62.6 62.3 62 61.8 

233 B 3 60.1 69 62.5 62 61.6 61.4 61.2 

234 B 1 59.1 67 62.1 61.3 61 60.9 60.7 

235 B 2 58.9 66.8 61.6 60.7 60.4 60.2 60 

236 B 2 57.9 67.6 61.1 59.5 59 58.5 58.2 

237 B 1 57.4 65.8 60.1 59 58.6 58.4 58.2 

238 B 1 57.2 66.4 60.1 58.4 57.9 57.5 57.3 

239 B 3 58 68.1 60.9 59 58.3 57.7 57.3 

240 B 1 64.7 #N/A #N/A #N/A #N/A #N/A #N/A 

241 E 1 62.6 70.6 64 63.6 63.2 62.9 62.7 

242 B 2 61.2 71.1 63.2 62.4 61.8 61.4 61 

243 B 3 58.1 67.9 61.4 59.5 58.8 58.4 58 

244 E 1 63.1 70.3 64.4 64 63.8 63.5 63.4 

245 B 1 60.9 70.4 62.8 61.9 61.3 60.9 60.5 

246 B 3 63.3 #N/A #N/A #N/A #N/A #N/A #N/A 

247 B 2 61.1 70.4 62.8 62.1 61.6 61.2 60.9 

248 B 2 60.9 70 62.4 61.5 60.9 60.5 60.1 

249 C 1 59.8 68.8 62.4 60.8 60.1 59.6 59.2 

250 B 2 67.4 #N/A #N/A #N/A #N/A #N/A #N/A 

251 B 2 64.9 70 62.9 62.4 62.1 61.7 61.5 

252 B 2 62.8 69 61.7 60.8 60.3 59.9 59.5 

253 B 3 60.8 68.4 62.1 60.6 60 59.6 59.3 

254 B 3 68.7 #N/A #N/A #N/A #N/A #N/A #N/A 

255 B 3 64.2 69.4 62.1 61.4 60.9 60.6 60.2 

256 B 1 62.3 68.3 61.2 60.3 59.8 59.3 59 

257 B 3 59.9 67.4 61.1 59.9 59.4 59 58.7 

258 B 3 68.6 #N/A #N/A #N/A #N/A #N/A #N/A 



Elyria-Swansea Receivers South of I-70 

Receiver 
Number 

NAC 
Category 

Receivers 
Modeled 

Results (dB(A)) 

Existing 

2035 No Action South 

No
Walls

10 ft 
Walls

12 ft 
Walls

14 ft 
Walls

16 ft 
Walls

18 ft 
Walls

259 B 2 66.5 70.2 64 63.6 63.3 63 62.8 

260 B 1 63.9 69.3 63 62.1 61.7 61.3 61 

261 B 1 62.7 68.5 62.2 61 60.5 60.2 59.9 

262 B 3 60.7 66.6 60.4 59.1 58.6 58.2 57.9 

263 B 1 71.1 #N/A #N/A #N/A #N/A #N/A #N/A 

264 B 2 65.3 69.6 63.4 62.8 62.5 62.3 62.1 

265 B 3 61.5 67.4 61.4 60.4 59.9 59.6 59.3 

266 B 2 59.8 66 59.7 58.1 57.5 57.1 56.8 

267 B 2 64 70.2 67 66.9 66.8 66.7 66.7 

268 B 2 65.4 69.7 64.6 64 63.9 63.7 63.6 

269 B 2 63.2 68.3 63.1 62.2 61.8 61.5 61.3 

270 B 2 61.2 66.1 61.2 60.1 59.7 59.4 59.2 

271 B 2 60.2 65.5 60.2 58.9 58.5 58.2 58 

272 B 2 59.4 65.1 59.9 58.8 58.4 58.2 58 

273 E 1 66 70.1 64.6 64.2 64.1 63.9 63.8 

274 B 3 61.4 66.6 61.6 60.5 60.2 59.9 59.7 

275 B 2 60.2 65.8 60.3 59 58.6 58.3 58.1 

276 B 3 63.7 68.3 65.2 64.7 64.5 64.4 64.3 

277 B 2 62.5 67.7 65.1 64.7 64.6 64.5 64.4 

278 B 2 61.9 67.1 64.8 64.4 64.3 64.2 64.2 

279 B 1 61.1 66.4 64.2 63.8 63.7 63.6 63.6 

280 B 3 65.2 70.3 68.5 68.3 68.2 68.1 68.1 

281 B 2 64.1 69.3 67.5 67.3 67.2 67.2 67.1 

282 B 2 63.4 68.5 67 66.8 66.7 66.7 66.6 

283 B 1 66.8 72.1 71.6 71.6 71.6 71.5 71.5 

355 B 1 66.2 70.6 67.4 66.9 66.7 66.6 66.5 

356 B 4 61.8 66.4 63.6 63.2 63 62.9 62.8 

357 B 3 62.9 68 65.2 64.7 64.5 64.4 64.3 

358 B 1 66 69.4 64.5 63 62.5 62.1 61.8 

359 B 3 63 66.7 61.8 60.4 59.9 59.6 59.4 

360 B 1 66.1 69.2 63.9 62.2 61.7 61.2 60.9 

361 B 3 62.9 66.6 61.6 60.3 59.8 59.5 59.2 

362 B 1 67.2 67.9 61.7 61.2 60.8 60.5 60.3 

363 B 1 66.5 69 63.6 62.1 61.7 61.3 61.1 

364 B 3 63.9 67.8 62.1 61.2 60.7 60.5 60.4 



Elyria-Swansea Receivers South of I-70 

Receiver 
Number 

NAC 
Category 

Receivers 
Modeled 

Results (dB(A)) 

Existing 

2035 Revised Viaduct North 

No
Walls

10 ft 
Walls

12 ft 
Walls

14 ft 
Walls

16 ft 
Walls

18 ft 
Walls

220 B 3 66.1 71.3 68.2 68.1 68 67.9 67.9 

221 B 2 63.8 68.7 66.3 66.1 66 66 65.9 

222 B 1 63.7 68.4 66 65.8 65.7 65.7 65.6 

223 B 3 63.3 67.8 65.7 65.5 65.4 65.4 65.3 

224 B 2 63.5 70.6 66 65.7 65.4 65.3 65.1 

225 B 2 62.1 70.5 65.1 64.7 64.4 64.2 64 

226 B 1 62.3 69.7 64.6 64.2 64 63.8 63.7 

227 B 2 60.9 68.6 63.5 62.9 62.6 62.3 62.2 

228 B 3 60.9 68.4 63.8 63.2 62.9 62.7 62.6 

229 B 3 61.1 67.7 63.6 62.9 62.7 62.6 62.4 

230 B 2 65.9 71.3 68.7 68.6 68.5 68.5 68.4 

231 B 3 62 70.5 65.2 64.8 64.6 64.3 64.2 

232 B 3 60.6 70.4 64.3 63.8 63.5 63.2 63 

233 B 3 60.1 69.9 63.7 63.2 62.9 62.6 62.4 

234 B 1 59.1 67.9 62.8 62.3 62 61.8 61.7 

235 B 2 58.9 68 62.7 62 61.6 61.4 61.3 

236 B 2 57.9 69.1 62.1 61 60.4 59.9 59.5 

237 B 1 57.4 67.2 61.4 60.6 60.2 60 59.8 

238 B 1 57.2 68 61.6 60.2 59.7 59.3 59.1 

239 B 3 58 69.7 62.9 61 60.3 59.7 59.2 

240 B 1 64.7 72.9 67.9 67.6 67.4 67.3 67.1 

241 E 1 62.6 72.6 66.3 65.8 65.4 65.1 64.8 

242 B 2 61.2 72.4 65.3 64.5 63.9 63.4 63 

243 B 3 58.1 69.7 63.2 61.5 60.9 60.4 60 

244 E 1 63.1 72.3 66.5 66.1 65.8 65.5 65.3 

245 B 1 60.9 71.8 64.8 63.8 63.1 62.6 62.2 

246 B 3 63.3 71.9 66.2 65.8 65.5 65.2 65 

247 B 2 61.1 71.9 64.8 64 63.6 63.1 62.8 

248 B 2 60.9 71.4 64.4 63.4 62.8 62.3 61.9 

249 C 1 59.8 70.9 64.1 62.4 61.7 61.2 60.8 

250 B 2 67.4 73.2 69.4 69.3 69.1 69.1 69 

251 B 2 64.9 70.7 64.5 64.1 63.8 63.7 63.5 

252 B 2 62.8 70.1 63.3 62.5 62.1 61.8 61.6 

253 B 3 60.8 70 63.6 62.2 61.6 61.3 61 

254 B 3 68.7 71.6 66.4 66.1 65.9 65.8 65.7 

255 B 3 64.2 70.6 64.1 63.4 63.1 62.9 62.7 

256 B 1 62.3 69.5 62.8 62 61.6 61.4 61.1 

257 B 3 59.9 68.5 62.3 61.1 60.7 60.4 60.1 

258 B 3 68.6 72.3 69.2 69 69 68.9 68.8 



Elyria-Swansea Receivers South of I-70 

Receiver 
Number 

NAC 
Category 

Receivers 
Modeled 

Results (dB(A)) 

Existing 

2035 Revised Viaduct North 

No
Walls

10 ft 
Walls

12 ft 
Walls

14 ft 
Walls

16 ft 
Walls

18 ft 
Walls

259 B 2 66.5 71.1 66.9 66.7 66.5 66.4 66.3 

260 B 1 63.9 69.9 64.4 63.9 63.7 63.5 63.3 

261 B 1 62.7 69.7 63.5 62.7 62.4 62.2 62 

262 B 3 60.7 67.9 61.7 60.8 60.4 60.1 60 

263 B 1 71.1 73 70.7 70.6 70.6 70.5 70.5 

264 B 2 65.3 70.4 65.5 65.2 65 64.9 64.8 

265 B 3 61.5 68.6 62.5 61.6 61.3 61.1 60.9 

266 B 2 59.8 67.1 60.7 59.6 59.2 59 58.8 

267 B 2 64 71.7 69.4 69.2 69.2 69.1 69.1 

268 B 2 65.4 70.7 66.2 66 65.9 65.8 65.7 

269 B 2 63.2 69.2 63.6 63.1 62.9 62.7 62.5 

270 B 2 61.2 66.4 61.5 60.7 60.4 60.2 60 

271 B 2 60.2 66.3 60.6 59.7 59.4 59.2 59 

272 B 2 59.4 65.5 60.4 59.3 59 58.8 58.6 

273 E 1 66 71.9 69.6 69.4 69.4 69.3 69.3 

274 B 3 61.4 67.4 62.1 61.2 60.9 60.7 60.5 

275 B 2 60.2 66.6 61 60.1 59.8 59.6 59.4 

276 B 3 63.7 67.9 64 63.7 63.5 63.4 63.3 

277 B 2 62.5 66.4 62.6 62 61.8 61.6 61.5 

278 B 2 61.9 65.7 61.4 60.8 60.6 60.4 60.3 

279 B 1 61.1 65 60.7 59.9 59.7 59.5 59.4 

280 B 3 65.2 68.6 65.4 65.2 65.1 65 64.9 

281 B 2 64.1 67.4 64.1 63.9 63.8 63.7 63.6 

282 B 2 63.4 65.6 61.9 61.4 61.2 61.1 61 

283 B 1 66.8 65.2 61.2 60.5 60.3 60.2 60.1 

355 B 1 66.2 69.7 66.2 66 65.9 65.8 65.7 

356 B 4 61.8 65.9 62.4 62.2 62 61.9 61.8 

357 B 3 62.9 67.2 63.5 63.2 63.1 62.9 62.9 

358 B 1 66 69.1 65.2 65 64.8 64.6 64.5 

359 B 3 63 66.7 62.5 62.2 62 61.8 61.7 

360 B 1 66.1 68.9 65.1 64.8 64.6 64.5 64.4 

361 B 3 62.9 66.2 62.3 62.1 61.9 61.8 61.7 

362 B 1 67.2 70 67 66.8 66.7 66.6 66.5 

363 B 1 66.5 69.1 65.7 65.5 65.3 65.2 65.1 

364 B 3 63.9 67.1 63.4 62.9 62.7 62.6 62.5 



Elyria-Swansea Receivers South of I-70 

Receiver 
Number 

NAC 
Category 

Receivers 
Modeled 

Results (dB(A)) 

Existing 

2035 Revised Viaduct South 

No
Walls

10 ft 
Walls

12 ft 
Walls

14 ft 
Walls

220 B 3 66.1 72.7 69.4 69.2 69.1 

221 B 2 63.8 70.6 67.4 67.2 67.1 

222 B 1 63.7 70 66.6 66.4 66.3 

223 B 3 63.3 68.8 65.7 65.4 65.4 

224 B 2 63.5 #N/A #N/A #N/A #N/A 

225 B 2 62.1 71.9 66.5 66.2 66 

226 B 1 62.3 71.7 65.6 65.1 64.8 

227 B 2 60.9 70.5 64.4 63.9 63.5 

228 B 3 60.9 69.9 63.8 62.9 62.5 

229 B 3 61.1 69 62.7 61.9 61.5 

230 B 2 65.9 #N/A #N/A #N/A #N/A 

231 B 3 62 #N/A #N/A #N/A #N/A 

232 B 3 60.6 71.4 65.9 65.5 65.2 

233 B 3 60.1 71.6 65.5 65 64.7 

234 B 1 59.1 70 64.9 64.5 64.3 

235 B 2 58.9 69.9 64.3 63.7 63.4 

236 B 2 57.9 71 63.7 63 62.5 

237 B 1 57.4 69.2 63.2 62.8 62.4 

238 B 1 57.2 70 63 62 61.5 

239 B 3 58 71.5 64.3 63 62.4 

240 B 1 64.7 #N/A #N/A #N/A #N/A 

241 E 1 62.6 #N/A #N/A #N/A #N/A 

242 B 2 61.2 73.4 67.2 66.9 66.6 

243 B 3 58.1 71.7 64.6 63.4 62.9 

244 E 1 63.1 #N/A #N/A #N/A #N/A 

245 B 1 60.9 73.7 67.1 66.7 66.4 

246 B 3 63.3 #N/A #N/A #N/A #N/A 

247 B 2 61.1 72.8 69.1 68.9 68.8 

248 B 2 60.9 73.3 67.1 66.7 66.4 

249 C 1 59.8 72.1 65.8 64.8 64.3 

250 B 2 67.4 #N/A #N/A #N/A #N/A 

251 B 2 64.9 73.6 70.4 70.3 70.2 

252 B 2 62.8 71.9 66.7 66.3 66.1 

253 B 3 60.8 71.3 65.4 64.4 63.9 

254 B 3 68.7 #N/A #N/A #N/A #N/A 

255 B 3 64.2 72.7 66.6 66.2 65.9 

256 B 1 62.3 71.5 65 64.4 64 

257 B 3 59.9 70.2 64.3 63.3 62.9 

258 B 3 68.6 #N/A #N/A #N/A #N/A 



Elyria-Swansea Receivers South of I-70 

Receiver 
Number 

NAC 
Category 

Receivers 
Modeled 

Results (dB(A)) 

Existing 

2035 Revised Viaduct South 

No
Walls

10 ft 
Walls

12 ft 
Walls

14 ft 
Walls

259 B 2 66.5 73.9 68.3 68.1 67.9 

260 B 1 63.9 71.8 65.3 64.7 64.3 

261 B 1 62.7 71 64.8 63.9 63.4 

262 B 3 60.7 68.9 62.7 61.6 61.1 

263 B 1 71.1 #N/A #N/A #N/A #N/A 

264 B 2 65.3 72.5 66.1 65.6 65.4 

265 B 3 61.5 69.9 63.8 62.8 62.4 

266 B 2 59.8 68.5 62.3 61 60.4 

267 B 2 64 #N/A #N/A #N/A #N/A 

268 B 2 65.4 72 68.5 68.4 68.2 

269 B 2 63.2 70.2 65 64.4 64 

270 B 2 61.2 67.6 62.6 61.9 61.6 

271 B 2 60.2 67.2 61.9 60.9 60.6 

272 B 2 59.4 67.1 61.5 60.6 60.3 

273 E 1 66 73.5 71.7 71.6 71.5 

274 B 3 61.4 68.8 63.4 62.8 62.5 

275 B 2 60.2 67.6 61.8 61.1 60.7 

276 B 3 63.7 69.5 65.6 65.3 65.2 

277 B 2 62.5 67.9 64.2 64 63.8 

278 B 2 61.9 67 63 62.3 62.1 

279 B 1 61.1 66.3 62 61.3 61 

280 B 3 65.2 71.5 69.5 69.4 69.3 

281 B 2 64.1 69.1 66.4 66.2 66.1 

282 B 2 63.4 67.7 64.4 63.9 63.8 

283 B 1 66.8 66.9 63.4 62.9 62.7 

355 B 1 66.2 70.7 67.2 67 66.9 

356 B 4 61.8 67.8 64 63.8 63.6 

357 B 3 62.9 69 64.9 64.7 64.5 

358 B 1 66 70.3 66.7 66.5 66.3 

359 B 3 63 68.2 63.4 63.1 62.9 

360 B 1 66.1 70.1 66.6 66.4 66.3 

361 B 3 62.9 68.2 63.3 63 62.8 

362 B 1 67.2 70.2 69.2 69.2 69.2 

363 B 1 66.5 70.3 67.1 66.9 66.8 

364 B 3 63.9 68.8 65.1 64.9 64.8 



Elyria-Swansea Receivers South of I-70 

Receiver 
Number 

NAC 
Category 

Receivers 
Modeled 

Results (dB(A)) 

Existing 

2035 Partial Cover Lowered – Basic Option 

No
Walls

8 ft 
Walls

10 ft 
Walls

12 ft 
Walls

14 ft 
Walls

16 ft 
Walls

18 ft 
Walls

20 ft 
Walls

146 B 1 60.9 59.5 58 57.8 57.7 57.6 57.5 57.5 57.4 

147 B 2 64.7 62.1 61.5 61.4 61.4 61.3 61.3 61.3 61.3 

148 B 2 61.7 60.3 59.4 59.3 59.2 59.1 59.1 59 58.9 

149 B 2 61.8 60.9 59.4 59.2 59.1 59 58.9 58.8 58.8 

150 B 2 61.4 58.6 56.9 56.3 55.8 55.4 55.2 54.9 54.8 

151 B 2 61.7 59.2 57.5 57.3 57.1 57 56.9 56.8 56.7 

152 B 2 65.3 64.5 64 64 63.9 63.9 63.9 63.9 63.9 

153 B 2 62.6 61.6 60.9 60.9 60.8 60.7 60.6 60.5 60.4 

154 C 1 60 57.4 55.3 55 54.7 54.5 54.4 54.3 54.2 

155 C 1 60.9 59.5 57.1 56.9 56.6 56.4 56.2 56.1 56 

156 C 1 61.5 60.5 58.3 58.2 57.9 57.7 57.6 57.5 57.4 

157 C 1 60.9 59.5 57.6 57.3 57.1 56.9 56.7 56.6 56.5 

158 B 1 62.7 62 60.5 60.4 60.2 60.1 60 59.9 59.9 

159 B 1 65.5 57.6 55.5 55.5 55.3 55.2 55.2 55.1 55.1 

160 B 2 62.6 59.8 58.3 57.7 57.2 56.8 56.5 56.3 56.1 

161 B 1 65.9 59.5 58.3 58.3 58.2 58.2 58.1 58.1 58.1 

162 B 1 63.1 60.9 58.4 58.1 57.8 57.6 57.4 57.2 57.1 

163 B 2 62.9 60.5 58.2 57.8 57.6 57.5 57.3 57.2 57.1 

164 B 2 65.9 67.9 67.7 67.7 67.6 67.6 67.6 67.6 67.6 

165 B 2 63.5 63.3 62.6 62.6 62.5 62.3 62.3 62.2 62.1 

166 B 2 62.7 60.8 58.2 57.6 57.1 56.8 56.5 56.3 56.1 

167 B 3 59.6 56.8 54.4 54.3 54.2 54 53.9 53.8 53.8 

168 B 3 65.7 58.1 56 55.9 55.8 55.7 55.6 55.6 55.5 

169 B 3 63.8 63.4 61.9 61.7 61.5 61.3 61.2 61.1 61.1 

170 B 2 66.2 59.8 58.5 58.5 58.4 58.4 58.3 58.3 58.3 

171 B 2 61 58.3 56.4 56.3 56.1 56 56 55.9 55.9 

172 B 2 62.2 61 58.8 58.5 58.2 58.1 58 57.9 57.8 

173 B 2 63.2 61.9 59.1 58.6 58.1 57.7 57.4 57.2 57 

174 B 2 60.2 57.8 55.7 55.6 55.4 55.3 55.3 55.2 55.2 

175 B 2 60.5 58.2 56.1 56 55.8 55.7 55.6 55.5 55.4 

176 B 2 64.2 61.8 59.3 58.9 58.6 58.4 58.2 58 57.9 

177 B 2 64.5 62.3 59.8 59.4 59.1 58.9 58.6 58.4 58.3 

178 B 2 65.1 61.7 60 59.8 59.7 59.6 59.5 59.4 59.3 

179 B 2 64.6 65.1 63.7 63.4 63.2 63.1 63 62.9 62.8 

180 B 2 64 60.7 59.5 59.5 59.1 58.5 58.2 57.9 57.6 

181 B 2 66.9 71 70.9 70.9 70.9 70.8 70.8 70.8 70.8 

182 B 2 64.6 65.6 64.3 64 63.9 63.8 63.7 63.6 63.6 

183 B 2 63.8 62.6 60 59.3 58.8 58.4 58.1 57.8 57.6 

184 B 2 63.5 62.1 59.2 58.7 58.1 57.6 57.3 57.1 56.8 



Elyria-Swansea Receivers South of I-70 

Receiver 
Number 

NAC 
Category 

Receivers 
Modeled 

Results (dB(A)) 

Existing 

2035 Partial Cover Lowered – Basic Option 

No
Walls

8 ft 
Walls

10 ft 
Walls

12 ft 
Walls

14 ft 
Walls

16 ft 
Walls

18 ft 
Walls

20 ft 
Walls

185 B 2 62.8 60.1 57.6 57.2 56.8 56.5 56.3 56.1 55.9 

186 B 2 60.2 57.6 55.8 55.6 55.5 55.3 55.2 55.1 55.1 

187 B 1 60.2 57.7 55.8 55.7 55.6 55.5 55.4 55.4 55.3 

188 B 2 65.8 57.8 56 55.9 55.8 55.7 55.6 55.6 55.5 

189 B 1 65.9 64.8 61.8 61.2 60.7 60.2 59.9 59.5 59.3 

190 B 1 66.5 66.3 63.3 62.6 62.1 61.7 61.3 61.1 60.9 

191 B 1 64 61.9 59.1 58.7 58.4 58.1 57.9 57.7 57.5 

192 B 1 66.7 64.1 62.2 62 61.8 61.6 61.5 61.4 61.3 

193 B 1 63.5 62.4 59.8 59.5 59.3 59 58.8 58.7 58.6 

194 B 1 65.8 60.8 58.4 58.3 58.1 58 58 57.9 57.9 

195 B 2 61.3 61.2 58.4 58.2 58.1 58 57.9 57.8 57.7 

196 B 1 61.9 60.5 58.5 58.4 58.2 58.1 58 58 57.9 

197 B 1 61.5 60.4 58.6 58.5 58.3 58.2 58.1 58.1 58 

198 E 1 66.4 66.7 62.6 61.6 60.9 60.2 59.7 59.3 59 

199 B 2 66 65.2 61.7 60.6 59.8 59.2 58.7 58.3 57.9 

200 B 3 66.7 65.2 61.6 61.1 60.6 60.2 59.9 59.6 59.4 

201 B 3 65.8 65 61.7 60.9 60.1 59.6 59.2 58.9 58.5 

202 B 2 65.4 64.4 61.5 60.7 60.1 59.5 59.2 58.9 58.7 

203 B 3 62.6 61.3 59.4 59.2 59.1 59 58.9 58.9 58.8 

204 B 1 67.1 63.1 61 60.9 60.8 60.8 60.7 60.7 60.7 

205 B 2 62.1 61.9 60.3 60.1 59.9 59.9 59.8 59.7 59.7 

206 B 2 65.7 64.3 61.1 60.8 60.4 60.2 60 59.8 59.7 

207 B 3 64.8 64.9 62.2 61.9 61.7 61.5 61.3 61.2 61.1 

208 B 4 66.1 62.9 60.2 60.1 59.9 59.9 59.8 59.7 59.7 

209 B 3 62 63.2 60.7 60.5 60.4 60.3 60.3 60.2 60.1 

210 B 1 61.7 61.8 60.6 60.5 60.4 60.3 60.3 60.2 60.2 

211 E 1 68.6 66.3 65.6 65.5 65.4 65.3 65.3 65.2 65.2 

212 B 1 67.6 66.5 63.3 62.9 62.6 62.3 62.1 62 61.8 

213 B 2 63.2 63.3 61.8 61.7 61.6 61.5 61.5 61.4 61.4 

214 B 2 66.5 66.6 62.5 61.5 60.6 59.8 59.3 58.7 58.3 

215 B 2 67.8 65.6 63.3 63.1 63 63 62.9 62.9 62.8 

216 B 2 65.9 67 64.4 64.1 63.9 63.8 63.7 63.6 63.5 

217 B 5 67.8 67.6 64.8 64.1 63.5 63.1 62.8 62.5 62.3 

218 B 2 67.8 67.3 63.8 63.4 63.1 62.9 62.7 62.6 62.4 

219 B 3 62.9 65 63.3 63.1 63 63 62.9 62.8 62.7 

220 B 4 66.7 65.6 63.4 63.2 63.1 63 62.9 62.8 62.8 

221 B 1 63.4 65.8 64.9 64.8 64.8 64.8 64.7 64.7 64.7 

222 B 4 67.3 68.9 66.2 66 65.8 65.6 65.5 65.4 65.4 

223 B 1 71.2 71.2 68.6 68 67.4 67.1 66.9 66.8 66.7 

224 E 3 68.4 68.2 66.5 66.4 66.3 66.3 66.3 66.2 66.2 

225 B 2 70 70 66.6 66.3 66.1 65.9 65.8 65.7 65.6 

226 B 1 64.7 66.7 66.3 66.3 66.3 66.3 66.2 66.2 66.2 



Elyria-Swansea Receivers South of I-70 

Receiver 
Number 

NAC 
Category 

Receivers 
Modeled 

Results (dB(A)) 

Existing 

2035 Partial Cover Lowered – Basic Option 

No
Walls

8 ft 
Walls

10 ft 
Walls

12 ft 
Walls

14 ft 
Walls

16 ft 
Walls

18 ft 
Walls

20 ft 
Walls

227 B 2 68.5 71.8 68.7 68 67.5 67.2 67 66.9 66.8 

228 E 1 64.6 66.8 66.3 66.3 66.3 66.3 66.3 66.3 66.3 

229 B 4 65.2 70 69.3 69.2 69.2 69.1 69.1 69.1 69.1 

230 E 1 67.6 70.9 69.1 69 68.9 68.9 68.8 68.8 68.7 

231 B 1 67.1 75 71.7 71.5 71.3 71.2 71.1 71.1 71 

232 E 1 66.4 68.9 68.7 68.6 68.6 68.6 68.6 68.6 68.6 

233 B 3 66.3 68.4 67.3 67.1 67 66.9 66.8 66.8 66.7 



Elyria-Swansea Receivers South of I-70 

Receiver 
Number 

NAC 
Category 

Receivers 
Modeled 

Results (dB(A)) 

Existing 

2035 Partial Cover Lowered – Modified Option 

No
Walls

8 ft 
Walls

10 ft 
Walls

12 ft 
Walls

14 ft 
Walls

16 ft 
Walls

18 ft 
Walls

20 ft 
Walls

136 B 2 66.2 60.6 59.8 59.7 59.7 59.7 59.7 59.6 59.6 

137 B 1 65.9 60.2 59.5 59.4 59.4 59.4 59.4 59.3 59.3 

138 B 1 67.1 63.9 63.1 63 63 63 62.9 62.9 62.9 

139 B 2 67.8 66.2 65.5 65.4 65.3 65.3 65.3 65.3 65.2 

140 E 1 68.4 69.2 68.6 68.5 68.5 68.4 68.4 68.4 68.3 

141 B 2 65.4 57 55.2 55.1 55 54.9 54.8 54.8 54.8 

142 B 2 65.5 57.5 55.6 55.5 55.4 55.3 55.2 55.2 55.2 

143 B 2 65.7 58.2 56.3 56.2 56.1 56 55.9 55.9 55.9 

144 B 2 65.8 57.7 56.3 56.2 56.1 56 56 55.9 55.9 

145 B 1 65.8 60.3 58.3 58.2 58 58 57.9 57.9 57.8 

146 B 4 66.1 62 60.5 60.4 60.3 60.2 60.2 60.1 60 

147 B 4 66.7 64.9 63.8 63.7 63.6 63.5 63.5 63.4 63.4 

148 E 1 67.6 71.6 70.9 70.8 70.8 70.7 70.7 70.7 70.6 

149 B 2 61 58.2 56.8 56.7 56.6 56.5 56.5 56.4 56.4 

150 B 3 62 63 61.5 61.4 61.3 61.2 61.2 61.1 61 

151 B 3 62.9 65.4 64.3 64.2 64.1 64.1 64 63.9 63.9 

152 B 3 66.3 71.6 71.1 71.1 71 71 71 71 70.9 

153 B 2 61.3 60.6 58.8 58.8 58.6 58.6 58.5 58.5 58.4 

154 B 2 60.2 58.1 56.6 56.5 56.4 56.4 56.3 56.3 56.3 

155 B 3 59.6 56.7 55 54.9 54.8 54.7 54.6 54.6 54.6 

156 B 1 60.2 57.6 56 56 55.9 55.8 55.7 55.7 55.6 

157 B 2 60.2 57.3 55.9 55.8 55.7 55.6 55.5 55.4 55.4 

158 E 1 64.5 66.5 66.3 66.3 66.3 66.3 66.2 66.2 66.2 

159 B 2 60.5 57.7 56.2 56.2 56.1 56 55.9 55.8 55.8 

160 B 1 61.5 59.9 58.8 58.8 58.7 58.6 58.5 58.5 58.4 

161 B 1 61.7 61.6 60.7 60.6 60.5 60.5 60.4 60.4 60.4 

162 B 1 64.8 66.2 65.9 65.9 65.8 65.8 65.8 65.8 65.8 

163 E 1 66.4 69.6 69.5 69.5 69.5 69.5 69.5 69.4 69.4 

164 B 1 61.8 60.2 58.9 58.8 58.7 58.6 58.5 58.5 58.4 

165 B 2 62.1 61.6 60.7 60.7 60.6 60.5 60.5 60.4 60.4 

166 B 1 63.4 65.3 64.7 64.7 64.7 64.6 64.6 64.6 64.6 

167 C 1 60 56.8 55.2 55.1 55 54.8 54.7 54.6 54.5 

168 C 1 60.9 59 57.3 57.2 57.1 56.9 56.9 56.8 56.7 

169 B 3 62.6 61.5 60.6 60.6 60.5 60.4 60.4 60.4 60.3 

170 B 2 63.2 64 63.5 63.5 63.5 63.4 63.4 63.4 63.3 

171 B 2 65.2 71.3 70.9 70.9 70.9 70.8 70.8 70.8 70.8 

172 B 2 64.2 66.6 66.3 66.3 66.3 66.2 66.2 66.2 66.2 

173 C 1 61.5 60.3 58.9 58.8 58.7 58.6 58.5 58.4 58.4 

174 C 1 60.9 59.5 58.2 58.1 58.1 57.9 57.9 57.8 57.7 



Elyria-Swansea Receivers South of I-70 

Receiver 
Number 

NAC 
Category 

Receivers 
Modeled 

Results (dB(A)) 

Existing 

2035 Partial Cover Lowered – Modified Option 

No
Walls

8 ft 
Walls

10 ft 
Walls

12 ft 
Walls

14 ft 
Walls

16 ft 
Walls

18 ft 
Walls

20 ft 
Walls

175 B 1 63.5 62.1 60.3 60.2 60.1 59.9 59.8 59.7 59.7 

176 B 3 64.8 64.5 63.3 63.2 63.1 63 62.9 62.8 62.8 

177 B 2 65.9 66.7 65.8 65.7 65.6 65.5 65.4 65.4 65.3 

178 B 2 62.2 60.5 58.8 58.6 58.5 58.4 58.3 58.2 58.1 

179 B 4 67.3 68.6 67.5 67.4 67.3 67.2 67.2 67.1 67.1 

180 B 1 67.2 74.6 73.3 73.2 73.1 73.1 73 73 73 

181 B 1 64 61.1 59.1 58.9 58.8 58.5 58.4 58.3 58.2 

182 B 1 61.5 57.7 55.9 55.8 55.6 55.4 55.3 55.1 55.1 

183 B 2 65.7 63.6 61.5 61.3 61.2 61 60.8 60.7 60.6 

184 B 2 67.8 66.2 64.3 64.1 63.9 63.7 63.6 63.5 63.4 

185 B 2 62.8 58.9 57.1 57 56.9 56.6 56.5 56.3 56.2 

186 B 2 70 68.7 66.9 66.6 66.4 66.2 66.1 66 65.9 

187 B 1 62.1 58.2 56.5 56.2 56 55.7 55.6 55.4 55.3 

188 B 2 65.4 63.3 60.9 60.7 60.4 60.1 60 59.8 59.7 

189 B 2 63.2 60.5 58.7 58.5 58.3 58 57.8 57.7 57.6 

190 B 5 67.8 66.3 64.1 63.8 63.5 63.1 62.9 62.7 62.5 

191 B 2 68.5 71.1 68.5 68.2 67.8 67.6 67.4 67.3 67.2 

192 B 1 62.2 57.4 55.7 55.4 55.3 55 54.8 54.7 54.5 

193 B 3 65.8 64.1 62.5 62.3 62.3 62.2 62.2 62.1 62 

194 B 2 63.5 60.7 59.1 58.9 58.8 58.5 58.4 58.3 58.2 

195 B 1 71.2 70.8 68.5 68.1 67.6 67.4 67.2 67.1 67 

196 B 2 66.5 64.2 61.3 60.9 60.6 60.3 60 59.8 59.6 

197 B 2 66 61.6 59.3 58.9 58.7 58.3 58 57.8 57.5 

198 B 2 62.7 57.3 55.5 55.3 55 54.6 54.4 54.3 54.1 

199 B 2 63.8 59.5 57.3 57 56.7 56.4 56.1 55.9 55.7 

200 B 2 62.7 57.4 55.2 55 54.8 54.5 54.3 54.1 54 

201 B 2 63.9 58 56.3 55.9 55.7 55.5 55.3 55.1 54.9 

202 E 1 66.4 63 59.8 59.3 58.7 58.4 58.1 57.8 57.5 

203 B 2 62.6 58.9 57.3 57.2 57 56.9 56.8 56.8 56.7 

204 B 2 63.5 60.5 59.1 59 58.9 58.8 58.8 58.7 58.7 

205 B 2 64.6 62.5 60.6 60.4 60.1 60 59.9 59.8 59.7 

206 B 2 65.2 62.2 61.2 61.1 61.1 61.1 61 61 61 

207 B 2 65.8 65.5 64.9 64.8 64.8 64.8 64.7 64.7 64.7 

208 B 2 66.9 67.7 67 66.9 66.9 66.8 66.8 66.8 66.8 

209 B 2 64.6 61.9 60.3 60.1 59.8 59.6 59.5 59.4 59.3 

210 B 2 61.8 58 56.5 56.4 56.2 56 55.9 55.8 55.8 

211 B 1 62.7 59.1 57.7 57.5 57.4 57.1 57 57 56.9 

212 B 3 63.8 60.6 59 58.8 58.5 58.3 58.2 58.1 58 

213 B 1 66.5 63 60.4 60.1 59.6 59.2 59 58.9 58.7 

214 B 2 62.9 57.7 56.7 56.6 56.5 56.3 56.2 56.2 56.1 

215 B 2 64.2 59.4 57.9 57.7 57.6 57.5 57.4 57.3 57.2 

216 B 1 65.9 61.8 59.6 59.4 59.1 58.9 58.7 58.6 58.5 



Elyria-Swansea Receivers South of I-70 

Receiver 
Number 

NAC 
Category 

Receivers 
Modeled 

Results (dB(A)) 

Existing 

2035 Partial Cover Lowered – Modified Option 

No
Walls

8 ft 
Walls

10 ft 
Walls

12 ft 
Walls

14 ft 
Walls

16 ft 
Walls

18 ft 
Walls

20 ft 
Walls

217 B 1 63.1 57.5 56.3 56.2 56 55.9 55.7 55.7 55.6 

218 B 2 64.5 59.2 58.2 58 57.9 57.7 57.6 57.5 57.5 

219 B 3 66.7 62.6 60.3 60.2 59.9 59.7 59.6 59.4 59.3 

220 B 2 65 60.1 59.4 59.4 59.3 59.2 59.2 59.1 59.1 

221 B 2 63.6 59.6 58.7 58.6 58.6 58.5 58.5 58.5 58.4 

222 B 1 67.6 65.2 63 62.9 62.8 62.7 62.5 62.4 62.4 

223 B 1 66.7 61.9 60.9 60.8 60.8 60.7 60.6 60.5 60.4 

224 E 1 68.6 65.4 64.3 64.3 64.2 64.2 64.1 64 64 



Northfield Stapleton 

Receiver 
Number 

NAC 
Category 

Receivers 
Modeled 

Results (dB(A)) 

Existing 
2035
No

Action 

2035
General 
Purpose 

2035
Managed 

Lanes 

284 E 1 59 61.8 62.4 62.7 

285 E 1 61.8 64.5 65.3 65.2 

286 E 1 60.5 63.4 65.4 65.9 

287 E 1 62.4 63.5 66.7 66.9 

288 E 1 64.9 66.3 69.4 69.9 

289 E 1 64 65.6 68.6 69.1 

Peoria

Receiver 
Number 

NAC 
Category 

Receivers 
Modeled 

Results (dB(A)) 

Existing 
2035
No

Action 

2035 General-Purpose Lanes 

No Walls 
8 ft 

Walls

10 ft 
Walls

12 ft 
Walls

14 ft 
Walls

16 ft 
Walls

18 ft 
Walls

20 ft 
Walls

290 C 1 61 61.9 65.1 65.1 65.1 65.1 65.1 65.1 65.1 65.1 

291 E 11 60.9 63 62.7 62.7 62.7 62.7 62.7 62.7 62.6 62.6 

292 E 11 63.7 65.8 66 66 66 66 66 66 66 66 

293 E 8 60.6 61.5 65.1 65.1 65.1 65.1 65.1 65.1 65.1 65.1 

294 E 8 64.5 65.4 68.2 68.2 68.2 68.2 68.2 68.2 68.2 68.2 

295 E 8 62.1 62.9 66.7 66.7 66.7 66.7 66.7 66.7 66.7 66.7 

296 E 8 66.1 66.9 69.7 69.7 69.7 69.7 69.7 69.7 69.7 69.7 

297 E 9 62.8 65.2 64.1 64.1 64.1 64.1 64.1 64.1 64 64 

298 E 9 65.5 68.1 67.8 67.7 67.7 67.7 67.7 67.7 67.7 67.7 

299 E 6 61.7 64.1 63.3 63.3 63.3 63.3 63.3 63.3 63.3 63.3 

300 E 6 64.4 66.9 66.6 66.5 66.5 66.5 66.5 66.5 66.5 66.5 

301 E 7 64.6 65.4 67.6 67.6 67.6 67.6 67.6 67.6 67.6 67.6 

302 E 7 67.2 68 70.5 70.5 70.5 70.5 70.5 70.5 70.5 70.5 

303 E 1 68.7 70.8 71.7 70.2 69.6 68.7 68.1 67.8 67.5 67.4 



Peoria

Receiver 
Number 

NAC 
Category 

Receivers 
Modeled 

Results (dB(A)) 

Existing 
2035
No

Action 

2035 Managed Lanes 

No Walls 
8 ft 

Walls

10 ft 
Walls

12 ft 
Walls

14 ft 
Walls

16 ft 
Walls

18 ft 
Walls

20 ft 
Walls

290 C 1 61 61.9 65.2 65.2 65.2 65.2 65.2 65.2 65.2 65.2 

291 E 11 60.9 63 62.7 62.7 62.7 62.7 62.7 62.7 62.7 62.6 

292 E 11 63.7 65.8 65.8 65.8 65.8 65.8 65.8 65.8 65.8 65.8 

293 E 8 60.6 61.5 65.4 65.4 65.4 65.4 65.4 65.4 65.4 65.4 

294 E 8 64.5 65.4 67.9 67.9 67.9 67.9 67.9 67.9 67.9 67.9 

295 E 8 62.1 62.9 66.7 66.7 66.7 66.7 66.7 66.7 66.7 66.7 

296 E 8 66.1 66.9 69.2 69.2 69.2 69.2 69.2 69.2 69.2 69.2 

297 E 9 62.8 65.2 64.1 64.1 64.1 64.1 64.1 64.1 64.1 64.1 

298 E 9 65.5 68.1 67.5 67.5 67.5 67.5 67.5 67.5 67.4 67.4 

299 E 6 61.7 64.1 63.3 63.2 63.2 63.2 63.2 63.2 63.2 63.2 

300 E 6 64.4 66.9 66.7 66.7 66.7 66.7 66.7 66.7 66.7 66.6 

301 E 7 64.6 65.4 67.1 67.1 67.1 67.1 67.1 67.1 67.1 67.1 

302 E 7 67.2 68 70 70 70 70 70 70 70 70 

303 E 1 68.7 70.8 71.1 69.9 69.3 68.7 68.2 67.8 67.5 67.3 



Montbello 

Receiver 
Number 

NAC 
Category 

Receivers 
Modeled 

Results (dB(A)) 

Existing 
2035
No

Action 

2035 General-Purpose Lanes 

No
Walls

10 ft 
Walls

12 ft 
Walls

14 ft 
Walls

16 ft 
Walls

18 ft 
Walls

20 ft 
Walls

304 B 4 57.3 58.7 61.4 60 59 58.7 58.4 58.1 57.9 

305 B 2 57.3 58.9 61.7 60.2 59.3 58.9 58.7 58.4 58.2 

306 B 3 57.9 59.7 62.3 60.7 59.6 59.2 58.8 58.5 58.2 

307 B 3 58.6 60.5 62.9 61.4 60.1 59.6 59.2 58.9 58.5 

308 B 3 59.2 61.4 63.6 61.9 60.4 59.8 59.4 59 58.7 

309 B 2 57.9 59.8 61.9 60.7 59.6 59.2 58.6 58 57.7 

310 B 2 58 60 61.9 60.7 59.6 59.2 58.5 58 57.6 

311 B 3 59.8 62.1 64.5 62.8 61.3 60.5 60.1 59.7 59.3 

312 B 5 60.4 62.7 65.8 62.8 61.8 61.1 60.4 60 59.7 

313 B 2 58.8 60.7 62.8 61.3 60.2 59.9 59.2 58.4 58 

314 B 3 58.6 60.5 62.6 61.1 60.1 59.8 59.2 58.3 57.9 

315 B 2 59.2 61.3 63.6 61.8 61.1 60.6 60 59.2 58.4 

316 B 3 59.8 61.7 64.2 62.3 61.4 61 60.3 59.1 58.7 

317 B 2 59.6 61.6 64 62.2 61.4 60.9 60.4 59.4 58.6 

318 B 2 61.3 63.4 66.3 64.5 63 61.8 61.2 60.5 59.9 

319 B 2 60.8 63 69 64.1 62.7 62 61.4 61 60.5 

320 B 3 61.5 63.8 68.9 64.3 63.1 61.8 61.3 60.7 60.3 

321 B 2 59.8 61.8 64.5 62.5 61.7 61.2 60.7 60.1 59.3 

322 B 2 61.2 63 66 63.6 62.6 62.1 61.4 60.4 59.6 

323 B 3 61.9 64.1 69.6 64.6 63.2 62.2 61.7 61.1 60.7 

324 B 2 60 62.1 64.9 63.1 62.5 62 61.6 61 60.2 

325 B 3 60.6 62.7 65.5 63.1 62.3 61.7 61.2 60.6 59.8 

326 B 3 62.8 64.9 69.8 65.8 64 63 62.3 61.6 61.1 

327 B 3 63.3 65.4 70 65.7 64.2 63.3 62.5 61.8 61.2 

328 B 2 61.2 63 65.5 64.4 63.6 63.1 62.6 62 61.6 

329 B 2 61.3 62.9 65.4 63.9 63.3 62.6 62 61.4 60.9 

330 B 3 63.5 65.4 70.2 65.8 64.4 63.5 62.8 62.1 61.5 

331 B 2 59.8 61.3 65 62.2 61.7 60.9 60.3 59.8 59.5 

332 B 3 61 62.4 65.9 63.6 63 62.1 61.6 61.1 60.9 

333 B 3 63.7 65.3 70.5 65.9 64.5 63.6 62.9 62.2 61.6 

334 B 1 59.7 61.1 65 62 61.6 60.8 60.3 59.8 59.5 

335 B 2 63.9 65 70 65.7 64.2 63.4 62.6 61.9 61.3 

336 B 2 62.8 63.7 67.4 64.6 64 62.8 62.2 61.6 61.3 

337 B 3 60.4 61.5 64.9 62.5 62.1 61.3 60.9 60.5 60.3 

338 B 2 62.2 63 67.1 64 63.5 62.4 61.9 61.4 61.1 

339 B 3 62.4 61.2 64.7 62.6 62.3 61.8 61.5 61.3 61.1 

340 B 3 62 60.4 63.6 62.3 62.1 61.9 61.7 61.5 61.4 

341 B 3 62.5 61.6 64.5 64.3 64.2 64.2 64.1 64 64 

342 B 3 63.1 64 67.5 67.4 67.4 67.4 67.4 67.3 67.3 



Montbello 

Receiver 
Number 

NAC 
Category 

Receivers 
Modeled 

Results (dB(A)) 

Existing 
2035
No

Action 

2035 General-Purpose Lanes 

No
Walls

10 ft 
Walls

12 ft 
Walls

14 ft 
Walls

16 ft 
Walls

18 ft 
Walls

20 ft 
Walls

343 B 3 63.4 64.6 68.1 67.9 67.9 67.9 67.9 67.9 67.9 

344 B 3 63.7 64.9 68.2 68 68 68 68 68 68 

345 B 2 63 64.4 67.4 67.3 67.3 67.3 67.3 67.3 67.3 

346 B 2 63 64.5 67.4 67.3 67.3 67.3 67.3 67.3 67.3 

347 B 1 61.6 63.9 65.7 65.7 65.7 65.6 65.6 65.6 65.6 



Montbello 

Receiver 
Number 

NAC 
Category 

Receivers 
Modeled 

Results (dB(A)) 

Existing 

2035 Managed Lanes 

No
Walls

10 ft 
Walls

12 ft 
Walls

14 ft 
Walls

16 ft 
Walls

18 ft 
Walls

20 ft 
Walls

304 B 4 57.3 60 59.3 58.9 58.6 58.3 58 57.8 

305 B 2 57.3 60.6 59.6 59.1 58.7 58.4 58.3 58.1 

306 B 3 57.9 61.1 60.1 59.3 58.9 58.6 58.3 58 

307 B 3 58.6 62.2 60.9 59.9 59.4 59 58.7 58.3 

308 B 3 59.2 63.2 61.6 60.2 59.6 59.2 58.8 58.5 

309 B 2 57.9 61.7 60.6 59.7 59.3 58.7 58.2 57.8 

310 B 2 58 61.8 60.5 59.6 59.2 58.5 58 57.6 

311 B 3 59.8 64.3 62.7 61.2 60.4 60 59.6 59.2 

312 B 5 60.4 65.7 62.7 61.8 61 60.3 59.9 59.6 

313 B 2 58.8 62.9 61.2 60.2 59.9 59.2 58.4 58 

314 B 3 58.6 62.8 61.1 60.2 59.9 59.2 58.3 57.9 

315 B 2 59.2 63.8 61.9 61.1 60.7 60.1 59.3 58.5 

316 B 3 59.8 64.4 62.5 61.7 61.3 60.6 59.5 59 

317 B 2 59.6 64.3 62.3 61.5 61 60.5 59.5 58.7 

318 B 2 61.3 66.5 64.5 63 61.8 61.2 60.5 59.9 

319 B 2 60.8 69.1 64.2 62.7 62 61.4 61 60.6 

320 B 3 61.5 69 64.3 63.1 61.9 61.3 60.8 60.3 

321 B 2 59.8 64.8 62.7 61.9 61.4 60.9 60.2 59.4 

322 B 2 61.2 66.4 63.7 62.7 62.2 61.5 60.5 59.7 

323 B 3 61.9 69.7 64.7 63.3 62.3 61.8 61.2 60.7 

324 B 2 60 65.2 63.3 62.7 62.2 61.7 61.1 60.4 

325 B 3 60.6 66 63.2 62.4 61.8 61.3 60.7 59.9 

326 B 3 62.8 70 65.9 64.1 63.1 62.4 61.8 61.3 

327 B 3 63.3 70 65.9 64.3 63.5 62.7 62 61.4 

328 B 2 61.2 66 64.6 63.9 63.3 62.8 62.2 61.8 

329 B 2 61.3 65.9 64.1 63.5 62.7 62.1 61.5 61 

330 B 3 63.5 70.2 66 64.6 63.8 63 62.3 61.7 

331 B 2 59.8 65 62.5 62 61.2 60.6 60.1 59.8 

332 B 3 61 66 63.7 63.2 62.2 61.6 61.2 60.9 

333 B 3 63.7 70.3 66.2 64.7 63.9 63.1 62.5 61.8 

334 B 1 59.7 64.8 62.4 61.8 61 60.5 60 59.7 

335 B 2 63.9 70.3 66 64.6 63.7 63 62.2 61.6 

336 B 2 62.8 67.7 64.9 64.3 63.1 62.5 61.9 61.6 

337 B 3 60.4 65.1 62.8 62.5 61.7 61.3 60.9 60.7 

338 B 2 62.2 67.1 64.3 63.8 62.8 62.3 61.8 61.5 

339 B 3 62.4 64.6 63 62.7 62.2 61.9 61.6 61.4 

340 B 3 62 63.8 62.7 62.6 62.4 62.2 62 61.9 

341 B 3 62.5 65.8 65.7 65.6 65.6 65.5 65.5 65.4 

342 B 3 63.1 69.1 69 69 69 69 69 69 



Montbello 

Receiver 
Number 

NAC 
Category 

Receivers 
Modeled 

Results (dB(A)) 

Existing 

2035 Managed Lanes 

No
Walls

10 ft 
Walls

12 ft 
Walls

14 ft 
Walls

16 ft 
Walls

18 ft 
Walls

20 ft 
Walls

343 B 3 63.4 69.1 69 68.9 68.9 68.9 68.9 68.9 

344 B 3 63.7 69.3 69.2 69.1 69.1 69.1 69.1 69.1 

345 B 2 63 67.9 67.8 67.8 67.8 67.8 67.8 67.8 

346 B 2 63 67.8 67.7 67.7 67.7 67.7 67.7 67.7 

347 B 1 61.6 66.4 66.4 66.4 66.4 66.3 66.3 66.4 



Aurora 

Receiver 
Number 

NAC 
Category 

Receivers 
Modeled 

Results (dB(A)) 

Existing 
2035
No

Action 

2035 General-Purpose Lanes 

No
Walls

8 ft 
Walls

10 ft 
Walls

12 ft 
Walls

14 ft 
Walls

16 ft 
Walls

18 ft 
Walls

20 ft 
Walls

348 B 1 61.2 62.3 62.6 61.2 61.1 60.8 60.6 60.5 60.4 60.3 

349 B 1 67.7 68.1 69.2 65.4 64.5 63.9 63.5 63.2 62.8 62.4 

350 B 1 64.8 65.2 65 62.3 61.7 61.3 61 60.7 60.5 60.3 

351 B 1 67.8 68 67.5 64.6 64.1 63.5 62.9 62.6 62.2 61.9 

352 B 1 64.8 65.1 65 62.7 62.3 61.8 61.3 61 60.8 60.5 

353 B 1 69.9 70.4 70.4 64.8 64.2 63.7 63.2 62.7 62.4 62 

354 B 1 66.2 67.1 65.5 64.1 63.6 63.1 62.5 62.1 61.8 61.5 

Aurora 

Receiver 
Number 

NAC 
Category 

Receivers 
Modeled 

Results (dB(A)) 

Existing 

2035
No

Action 

2035 Managed Lanes 

No
Walls

8 ft 
Walls

10 ft 
Walls

12 ft 
Walls

14 ft 
Walls

16 ft 
Walls

18 ft 
Walls

20 ft 
Walls

348 B 1 61.2 62.3 62.6 61.8 61.7 61.6 61.4 61.3 61.3 61.2 

349 B 1 67.7 68.1 68.2 66.1 65.3 64.6 64.2 63.8 63.5 63.1 

350 B 1 64.8 65.2 65.4 63.3 62.9 62.3 61.9 61.7 61.4 61.2 

351 B 1 67.8 68 67.6 65.8 65.5 64.6 64 63.6 63.2 62.9 

352 B 1 64.8 65.1 65.5 63.9 63.6 62.9 62.4 62.1 61.8 61.5 

353 B 1 69.9 70.4 71.4 66.9 65.9 65 64.5 64 63.6 63.2 

354 B 1 66.2 67.1 66.5 65 64.7 64.3 63.5 63.2 62.9 62.6 



Attachment K – Appendix B 
CDOT Noise Abatement Forms 





 Noise Analysis and Abatement Guidelines 
 
 

CDOT Form #1209 Revised 02/11 

COLORADO DEPARTMENT OF TRANSPORTATION 

NOISE ABATEMENT DETERMINATION WORKSHEET 
Instructions: To complete this form refer to CDOT Noise Analysis Guidelines 

 
STIP #               Date of Analysis:               
 
Project Name & Location:                                   
 
A. FEASIBILITY:  
 1. Can a 5dBA noise reduction be achieved by constructing a noise barrier or berm? 

   YES   NO 

2. Are there any fatal flaw drainage, terrain, safety, or maintenance issues involving the proposed noise 
barrier or berm? 

   YES   NO 

 3. Can a noise barrier or berm less than 20 feet tall be constructed? 

   YES   NO 

 
B. REASONABLENESS: 

1. Has the Design goal of 7 dBA noise reduction for abatement measure been met for at least one impacted 
receptor? 

   YES   NO 

2. Is the Cost Benefit Index below $6800 per receptor per dBA? 

   YES   NO 

3. Are more than 50% of benefited resident/owners in favor of the recommended noise abatement measure? 

   YES   NO 

 
C. INSULATION CONSIDERATION:  

1. Are normal noise abatement measures physically infeasible or economically unreasonable?  

   YES   NO 

  If the answer to 1 is YES, then: 
2. a. Does this project have noise impacts to NAC Activity Category D? 

    YES   NO 

  b. If yes, is it reasonable and feasible to provide insulation for these buildings? 

    YES   NO 

 
D. ADDITIONAL CONSIDERATIONS: 
 
 
 
E. STATEMENT OF LIKELIHOOD: 
1. Are noise mitigation measures feasible?          2. Are noise mitigation measures reasonable? 

   YES   NO                          YES   NO 

3. Is insulation of buildings both feasible and reasonable?   4. Shall noise abatement measures be provided? 

   YES   NO                          YES   NO 

   
F. ABATEMENT DECISION DESCRIPTION AND JUSTIFICATION: 
 
 
 
 
 
Completed by:                            Date:               

April 2014

I-70 East SDEIS; Globeville North of I-70; General-Purpose and Managed Lanes

■

■

April 25, 2014

3,370 ft of noise walls, 20-ft tall, do not provide 5-dBA benefit for any receivers under either
option; the existing 10-ft noise walls will remain

20-ft noise walls did not provide sufficient reduction to be feasible. Additional barriers beyond
existing walls are not recommended.



 Noise Analysis and Abatement Guidelines 
 
 

CDOT Form #1209 Revised 02/11 

COLORADO DEPARTMENT OF TRANSPORTATION 

NOISE ABATEMENT DETERMINATION WORKSHEET 
Instructions: To complete this form refer to CDOT Noise Analysis Guidelines 

 
STIP #               Date of Analysis:               
 
Project Name & Location:                                   
 
A. FEASIBILITY:  
 1. Can a 5dBA noise reduction be achieved by constructing a noise barrier or berm? 

   YES   NO 

2. Are there any fatal flaw drainage, terrain, safety, or maintenance issues involving the proposed noise 
barrier or berm? 

   YES   NO 

 3. Can a noise barrier or berm less than 20 feet tall be constructed? 

   YES   NO 

 
B. REASONABLENESS: 

1. Has the Design goal of 7 dBA noise reduction for abatement measure been met for at least one impacted 
receptor? 

   YES   NO 

2. Is the Cost Benefit Index below $6800 per receptor per dBA? 

   YES   NO 

3. Are more than 50% of benefited resident/owners in favor of the recommended noise abatement measure? 

   YES   NO 

 
C. INSULATION CONSIDERATION:  

1. Are normal noise abatement measures physically infeasible or economically unreasonable?  

   YES   NO 

  If the answer to 1 is YES, then: 
2. a. Does this project have noise impacts to NAC Activity Category D? 

    YES   NO 

  b. If yes, is it reasonable and feasible to provide insulation for these buildings? 

    YES   NO 

 
D. ADDITIONAL CONSIDERATIONS: 
 
 
 
E. STATEMENT OF LIKELIHOOD: 
1. Are noise mitigation measures feasible?          2. Are noise mitigation measures reasonable? 

   YES   NO                          YES   NO 

3. Is insulation of buildings both feasible and reasonable?   4. Shall noise abatement measures be provided? 

   YES   NO                          YES   NO 

   
F. ABATEMENT DECISION DESCRIPTION AND JUSTIFICATION: 
 
 
 
 
 
Completed by:                            Date:               

April 2014

I-70 East SDEIS; Globeville South of I-70; General-Purpose and Managed Lanes

April 25, 2014

2,540 ft of noise walls, 20-ft tall, provide 66 dBA benefit at $34,890/dBA/rec for GP and
provide 94 dBA benefit at $24,230/dBA/rec for ML; the existing 10-ft noise walls will remain

20-ft noise walls did not provide sufficient reduction to be reasonable. Additional barriers
beyond existing walls are not recommended.

■

■



 Noise Analysis and Abatement Guidelines 
 
 

CDOT Form #1209 Revised 02/11 

COLORADO DEPARTMENT OF TRANSPORTATION 

NOISE ABATEMENT DETERMINATION WORKSHEET 
Instructions: To complete this form refer to CDOT Noise Analysis Guidelines 

 
STIP #               Date of Analysis:               
 
Project Name & Location:                                   
 
A. FEASIBILITY:  
 1. Can a 5dBA noise reduction be achieved by constructing a noise barrier or berm? 

   YES   NO 

2. Are there any fatal flaw drainage, terrain, safety, or maintenance issues involving the proposed noise 
barrier or berm? 

   YES   NO 

 3. Can a noise barrier or berm less than 20 feet tall be constructed? 

   YES   NO 

 
B. REASONABLENESS: 

1. Has the Design goal of 7 dBA noise reduction for abatement measure been met for at least one impacted 
receptor? 

   YES   NO 

2. Is the Cost Benefit Index below $6800 per receptor per dBA? 

   YES   NO 

3. Are more than 50% of benefited resident/owners in favor of the recommended noise abatement measure? 

   YES   NO 

 
C. INSULATION CONSIDERATION:  

1. Are normal noise abatement measures physically infeasible or economically unreasonable?  

   YES   NO 

  If the answer to 1 is YES, then: 
2. a. Does this project have noise impacts to NAC Activity Category D? 

    YES   NO 

  b. If yes, is it reasonable and feasible to provide insulation for these buildings? 

    YES   NO 

 
D. ADDITIONAL CONSIDERATIONS: 
 
 
 
E. STATEMENT OF LIKELIHOOD: 
1. Are noise mitigation measures feasible?          2. Are noise mitigation measures reasonable? 

   YES   NO                          YES   NO 

3. Is insulation of buildings both feasible and reasonable?   4. Shall noise abatement measures be provided? 

   YES   NO                          YES   NO 

   
F. ABATEMENT DECISION DESCRIPTION AND JUSTIFICATION: 
 
 
 
 
 
Completed by:                            Date:               

April 2014

I-70 East SDEIS; Elyria North of I-70; No-Action Alternative, North Option

April 25, 2014

2,660 ft of noise walls, 12-ft tall, provide 704 dBA benefit at $2,050/dBA/rec

The 12-ft noise wall provides sufficient reduction at a reasonable cost. The barrier is
recommended.

■

■



 Noise Analysis and Abatement Guidelines 
 
 

CDOT Form #1209 Revised 02/11 

COLORADO DEPARTMENT OF TRANSPORTATION 

NOISE ABATEMENT DETERMINATION WORKSHEET 
Instructions: To complete this form refer to CDOT Noise Analysis Guidelines 

 
STIP #               Date of Analysis:               
 
Project Name & Location:                                   
 
A. FEASIBILITY:  
 1. Can a 5dBA noise reduction be achieved by constructing a noise barrier or berm? 

   YES   NO 

2. Are there any fatal flaw drainage, terrain, safety, or maintenance issues involving the proposed noise 
barrier or berm? 

   YES   NO 

 3. Can a noise barrier or berm less than 20 feet tall be constructed? 

   YES   NO 

 
B. REASONABLENESS: 

1. Has the Design goal of 7 dBA noise reduction for abatement measure been met for at least one impacted 
receptor? 

   YES   NO 

2. Is the Cost Benefit Index below $6800 per receptor per dBA? 

   YES   NO 

3. Are more than 50% of benefited resident/owners in favor of the recommended noise abatement measure? 

   YES   NO 

 
C. INSULATION CONSIDERATION:  

1. Are normal noise abatement measures physically infeasible or economically unreasonable?  

   YES   NO 

  If the answer to 1 is YES, then: 
2. a. Does this project have noise impacts to NAC Activity Category D? 

    YES   NO 

  b. If yes, is it reasonable and feasible to provide insulation for these buildings? 

    YES   NO 

 
D. ADDITIONAL CONSIDERATIONS: 
 
 
 
E. STATEMENT OF LIKELIHOOD: 
1. Are noise mitigation measures feasible?          2. Are noise mitigation measures reasonable? 

   YES   NO                          YES   NO 

3. Is insulation of buildings both feasible and reasonable?   4. Shall noise abatement measures be provided? 

   YES   NO                          YES   NO 

   
F. ABATEMENT DECISION DESCRIPTION AND JUSTIFICATION: 
 
 
 
 
 
Completed by:                            Date:               

April 2014

I-70 East SDEIS; Elyria North of I-70; No-Action Alternative, South Option

April 25, 2014

2,550 ft of noise walls, 12-ft tall, provide 611 dBA benefit at $2,260/dBA/rec

The 12-ft noise wall provides sufficient reduction at a reasonable cost. The barrier is
recommended.

■

■



 Noise Analysis and Abatement Guidelines 
 
 

CDOT Form #1209 Revised 02/11 

COLORADO DEPARTMENT OF TRANSPORTATION 

NOISE ABATEMENT DETERMINATION WORKSHEET 
Instructions: To complete this form refer to CDOT Noise Analysis Guidelines 

 
STIP #               Date of Analysis:               
 
Project Name & Location:                                   
 
A. FEASIBILITY:  
 1. Can a 5dBA noise reduction be achieved by constructing a noise barrier or berm? 

   YES   NO 

2. Are there any fatal flaw drainage, terrain, safety, or maintenance issues involving the proposed noise 
barrier or berm? 

   YES   NO 

 3. Can a noise barrier or berm less than 20 feet tall be constructed? 

   YES   NO 

 
B. REASONABLENESS: 

1. Has the Design goal of 7 dBA noise reduction for abatement measure been met for at least one impacted 
receptor? 

   YES   NO 

2. Is the Cost Benefit Index below $6800 per receptor per dBA? 

   YES   NO 

3. Are more than 50% of benefited resident/owners in favor of the recommended noise abatement measure? 

   YES   NO 

 
C. INSULATION CONSIDERATION:  

1. Are normal noise abatement measures physically infeasible or economically unreasonable?  

   YES   NO 

  If the answer to 1 is YES, then: 
2. a. Does this project have noise impacts to NAC Activity Category D? 

    YES   NO 

  b. If yes, is it reasonable and feasible to provide insulation for these buildings? 

    YES   NO 

 
D. ADDITIONAL CONSIDERATIONS: 
 
 
 
E. STATEMENT OF LIKELIHOOD: 
1. Are noise mitigation measures feasible?          2. Are noise mitigation measures reasonable? 

   YES   NO                          YES   NO 

3. Is insulation of buildings both feasible and reasonable?   4. Shall noise abatement measures be provided? 

   YES   NO                          YES   NO 

   
F. ABATEMENT DECISION DESCRIPTION AND JUSTIFICATION: 
 
 
 
 
 
Completed by:                            Date:               

April 2014

I-70 East SDEIS; Elyria North of I-70; Revised Viaduct Alternative, North Option

April 25, 2014

2,570 ft of noise walls, 10-ft tall, provide 680 dBA benefit at $1,700/dBA/rec

The 10-ft noise wall provides sufficient reduction at a reasonable cost. The barrier is
recommended.

■

■



 Noise Analysis and Abatement Guidelines 
 
 

CDOT Form #1209 Revised 02/11 

COLORADO DEPARTMENT OF TRANSPORTATION 

NOISE ABATEMENT DETERMINATION WORKSHEET 
Instructions: To complete this form refer to CDOT Noise Analysis Guidelines 

 
STIP #               Date of Analysis:               
 
Project Name & Location:                                   
 
A. FEASIBILITY:  
 1. Can a 5dBA noise reduction be achieved by constructing a noise barrier or berm? 

   YES   NO 

2. Are there any fatal flaw drainage, terrain, safety, or maintenance issues involving the proposed noise 
barrier or berm? 

   YES   NO 

 3. Can a noise barrier or berm less than 20 feet tall be constructed? 

   YES   NO 

 
B. REASONABLENESS: 

1. Has the Design goal of 7 dBA noise reduction for abatement measure been met for at least one impacted 
receptor? 

   YES   NO 

2. Is the Cost Benefit Index below $6800 per receptor per dBA? 

   YES   NO 

3. Are more than 50% of benefited resident/owners in favor of the recommended noise abatement measure? 

   YES   NO 

 
C. INSULATION CONSIDERATION:  

1. Are normal noise abatement measures physically infeasible or economically unreasonable?  

   YES   NO 

  If the answer to 1 is YES, then: 
2. a. Does this project have noise impacts to NAC Activity Category D? 

    YES   NO 

  b. If yes, is it reasonable and feasible to provide insulation for these buildings? 

    YES   NO 

 
D. ADDITIONAL CONSIDERATIONS: 
 
 
 
E. STATEMENT OF LIKELIHOOD: 
1. Are noise mitigation measures feasible?          2. Are noise mitigation measures reasonable? 

   YES   NO                          YES   NO 

3. Is insulation of buildings both feasible and reasonable?   4. Shall noise abatement measures be provided? 

   YES   NO                          YES   NO 

   
F. ABATEMENT DECISION DESCRIPTION AND JUSTIFICATION: 
 
 
 
 
 
Completed by:                            Date:               

April 2014

I-70 East SDEIS; Elyria North of I-70; Revised Viaduct Alternative, South Option

April 25, 2014

3,050 ft of noise walls, 10-ft tall, provide 735 dBA benefit at $1,870/dBA/rec

The 10-ft noise wall provides sufficient reduction at a reasonable cost. The barrier is
recommended.

■

■



 Noise Analysis and Abatement Guidelines 
 
 

CDOT Form #1209 Revised 02/11 

COLORADO DEPARTMENT OF TRANSPORTATION 

NOISE ABATEMENT DETERMINATION WORKSHEET 
Instructions: To complete this form refer to CDOT Noise Analysis Guidelines 

 
STIP #               Date of Analysis:               
 
Project Name & Location:                                   
 
A. FEASIBILITY:  
 1. Can a 5dBA noise reduction be achieved by constructing a noise barrier or berm? 

   YES   NO 

2. Are there any fatal flaw drainage, terrain, safety, or maintenance issues involving the proposed noise 
barrier or berm? 

   YES   NO 

 3. Can a noise barrier or berm less than 20 feet tall be constructed? 

   YES   NO 

 
B. REASONABLENESS: 

1. Has the Design goal of 7 dBA noise reduction for abatement measure been met for at least one impacted 
receptor? 

   YES   NO 

2. Is the Cost Benefit Index below $6800 per receptor per dBA? 

   YES   NO 

3. Are more than 50% of benefited resident/owners in favor of the recommended noise abatement measure? 

   YES   NO 

 
C. INSULATION CONSIDERATION:  

1. Are normal noise abatement measures physically infeasible or economically unreasonable?  

   YES   NO 

  If the answer to 1 is YES, then: 
2. a. Does this project have noise impacts to NAC Activity Category D? 

    YES   NO 

  b. If yes, is it reasonable and feasible to provide insulation for these buildings? 

    YES   NO 

 
D. ADDITIONAL CONSIDERATIONS: 
 
 
 
E. STATEMENT OF LIKELIHOOD: 
1. Are noise mitigation measures feasible?          2. Are noise mitigation measures reasonable? 

   YES   NO                          YES   NO 

3. Is insulation of buildings both feasible and reasonable?   4. Shall noise abatement measures be provided? 

   YES   NO                          YES   NO 

   
F. ABATEMENT DECISION DESCRIPTION AND JUSTIFICATION: 
 
 
 
 
 
Completed by:                            Date:               

April 2014

I-70 East SDEIS; Elyria North of I-70; Partial Cover Lowered Alternative, Basic Option

April 25, 2014

1,500 ft of noise walls, 18-ft tall, provide 387 dBA benefit at $3,150/dBA/rec

The 18-ft noise wall provides sufficient reduction at a reasonable cost. The barrier is
recommended.

■

■



 Noise Analysis and Abatement Guidelines 
 
 

CDOT Form #1209 Revised 02/11 

COLORADO DEPARTMENT OF TRANSPORTATION 

NOISE ABATEMENT DETERMINATION WORKSHEET 
Instructions: To complete this form refer to CDOT Noise Analysis Guidelines 

 
STIP #               Date of Analysis:               
 
Project Name & Location:                                   
 
A. FEASIBILITY:  
 1. Can a 5dBA noise reduction be achieved by constructing a noise barrier or berm? 

   YES   NO 

2. Are there any fatal flaw drainage, terrain, safety, or maintenance issues involving the proposed noise 
barrier or berm? 

   YES   NO 

 3. Can a noise barrier or berm less than 20 feet tall be constructed? 

   YES   NO 

 
B. REASONABLENESS: 

1. Has the Design goal of 7 dBA noise reduction for abatement measure been met for at least one impacted 
receptor? 

   YES   NO 

2. Is the Cost Benefit Index below $6800 per receptor per dBA? 

   YES   NO 

3. Are more than 50% of benefited resident/owners in favor of the recommended noise abatement measure? 

   YES   NO 

 
C. INSULATION CONSIDERATION:  

1. Are normal noise abatement measures physically infeasible or economically unreasonable?  

   YES   NO 

  If the answer to 1 is YES, then: 
2. a. Does this project have noise impacts to NAC Activity Category D? 

    YES   NO 

  b. If yes, is it reasonable and feasible to provide insulation for these buildings? 

    YES   NO 

 
D. ADDITIONAL CONSIDERATIONS: 
 
 
 
E. STATEMENT OF LIKELIHOOD: 
1. Are noise mitigation measures feasible?          2. Are noise mitigation measures reasonable? 

   YES   NO                          YES   NO 

3. Is insulation of buildings both feasible and reasonable?   4. Shall noise abatement measures be provided? 

   YES   NO                          YES   NO 

   
F. ABATEMENT DECISION DESCRIPTION AND JUSTIFICATION: 
 
 
 
 
 
Completed by:                            Date:               

April 2014

I-70 East SDEIS; Elyria North of I-70; Partial Cover Lowered Alternative, Modified Option

April 25, 2014

1,530 ft of noise walls, 19-ft tall, provide 384 dBA benefit at $3,400/dBA/rec

The 19-ft noise wall provides sufficient reduction at a reasonable cost. The barrier is
recommended.

■

■



 Noise Analysis and Abatement Guidelines 
 
 

CDOT Form #1209 Revised 02/11 

COLORADO DEPARTMENT OF TRANSPORTATION 

NOISE ABATEMENT DETERMINATION WORKSHEET 
Instructions: To complete this form refer to CDOT Noise Analysis Guidelines 

 
STIP #               Date of Analysis:               
 
Project Name & Location:                                   
 
A. FEASIBILITY:  
 1. Can a 5dBA noise reduction be achieved by constructing a noise barrier or berm? 

   YES   NO 

2. Are there any fatal flaw drainage, terrain, safety, or maintenance issues involving the proposed noise 
barrier or berm? 

   YES   NO 

 3. Can a noise barrier or berm less than 20 feet tall be constructed? 

   YES   NO 

 
B. REASONABLENESS: 

1. Has the Design goal of 7 dBA noise reduction for abatement measure been met for at least one impacted 
receptor? 

   YES   NO 

2. Is the Cost Benefit Index below $6800 per receptor per dBA? 

   YES   NO 

3. Are more than 50% of benefited resident/owners in favor of the recommended noise abatement measure? 

   YES   NO 

 
C. INSULATION CONSIDERATION:  

1. Are normal noise abatement measures physically infeasible or economically unreasonable?  

   YES   NO 

  If the answer to 1 is YES, then: 
2. a. Does this project have noise impacts to NAC Activity Category D? 

    YES   NO 

  b. If yes, is it reasonable and feasible to provide insulation for these buildings? 

    YES   NO 

 
D. ADDITIONAL CONSIDERATIONS: 
 
 
 
E. STATEMENT OF LIKELIHOOD: 
1. Are noise mitigation measures feasible?          2. Are noise mitigation measures reasonable? 

   YES   NO                          YES   NO 

3. Is insulation of buildings both feasible and reasonable?   4. Shall noise abatement measures be provided? 

   YES   NO                          YES   NO 

   
F. ABATEMENT DECISION DESCRIPTION AND JUSTIFICATION: 
 
 
 
 
 
Completed by:                            Date:               

April 2014

I-70 East SDEIS; Swansea North of I-70; No-Action Alternative, North Option

April 25, 2014

4,010 ft of noise walls, 12-ft tall, provide 689 dBA benefit at $3,150/dBA/rec

The 12-ft noise wall provides sufficient reduction at a reasonable cost. The barrier is
recommended.

■

■



 Noise Analysis and Abatement Guidelines 
 
 

CDOT Form #1209 Revised 02/11 

COLORADO DEPARTMENT OF TRANSPORTATION 

NOISE ABATEMENT DETERMINATION WORKSHEET 
Instructions: To complete this form refer to CDOT Noise Analysis Guidelines 

 
STIP #               Date of Analysis:               
 
Project Name & Location:                                   
 
A. FEASIBILITY:  
 1. Can a 5dBA noise reduction be achieved by constructing a noise barrier or berm? 

   YES   NO 

2. Are there any fatal flaw drainage, terrain, safety, or maintenance issues involving the proposed noise 
barrier or berm? 

   YES   NO 

 3. Can a noise barrier or berm less than 20 feet tall be constructed? 

   YES   NO 

 
B. REASONABLENESS: 

1. Has the Design goal of 7 dBA noise reduction for abatement measure been met for at least one impacted 
receptor? 

   YES   NO 

2. Is the Cost Benefit Index below $6800 per receptor per dBA? 

   YES   NO 

3. Are more than 50% of benefited resident/owners in favor of the recommended noise abatement measure? 

   YES   NO 

 
C. INSULATION CONSIDERATION:  

1. Are normal noise abatement measures physically infeasible or economically unreasonable?  

   YES   NO 

  If the answer to 1 is YES, then: 
2. a. Does this project have noise impacts to NAC Activity Category D? 

    YES   NO 

  b. If yes, is it reasonable and feasible to provide insulation for these buildings? 

    YES   NO 

 
D. ADDITIONAL CONSIDERATIONS: 
 
 
 
E. STATEMENT OF LIKELIHOOD: 
1. Are noise mitigation measures feasible?          2. Are noise mitigation measures reasonable? 

   YES   NO                          YES   NO 

3. Is insulation of buildings both feasible and reasonable?   4. Shall noise abatement measures be provided? 

   YES   NO                          YES   NO 

   
F. ABATEMENT DECISION DESCRIPTION AND JUSTIFICATION: 
 
 
 
 
 
Completed by:                            Date:               

April 2014

I-70 East SDEIS; Swansea North of I-70; No-Action Alternative, South Option

April 25, 2014

4,130 ft of noise walls, 12-ft tall, provide 681 dBA benefit at $3,280/dBA/rec

The 12-ft noise wall provides sufficient reduction at a reasonable cost. The barrier is
recommended.

■

■



 Noise Analysis and Abatement Guidelines 
 
 

CDOT Form #1209 Revised 02/11 

COLORADO DEPARTMENT OF TRANSPORTATION 

NOISE ABATEMENT DETERMINATION WORKSHEET 
Instructions: To complete this form refer to CDOT Noise Analysis Guidelines 

 
STIP #               Date of Analysis:               
 
Project Name & Location:                                   
 
A. FEASIBILITY:  
 1. Can a 5dBA noise reduction be achieved by constructing a noise barrier or berm? 

   YES   NO 

2. Are there any fatal flaw drainage, terrain, safety, or maintenance issues involving the proposed noise 
barrier or berm? 

   YES   NO 

 3. Can a noise barrier or berm less than 20 feet tall be constructed? 

   YES   NO 

 
B. REASONABLENESS: 

1. Has the Design goal of 7 dBA noise reduction for abatement measure been met for at least one impacted 
receptor? 

   YES   NO 

2. Is the Cost Benefit Index below $6800 per receptor per dBA? 

   YES   NO 

3. Are more than 50% of benefited resident/owners in favor of the recommended noise abatement measure? 

   YES   NO 

 
C. INSULATION CONSIDERATION:  

1. Are normal noise abatement measures physically infeasible or economically unreasonable?  

   YES   NO 

  If the answer to 1 is YES, then: 
2. a. Does this project have noise impacts to NAC Activity Category D? 

    YES   NO 

  b. If yes, is it reasonable and feasible to provide insulation for these buildings? 

    YES   NO 

 
D. ADDITIONAL CONSIDERATIONS: 
 
 
 
E. STATEMENT OF LIKELIHOOD: 
1. Are noise mitigation measures feasible?          2. Are noise mitigation measures reasonable? 

   YES   NO                          YES   NO 

3. Is insulation of buildings both feasible and reasonable?   4. Shall noise abatement measures be provided? 

   YES   NO                          YES   NO 

   
F. ABATEMENT DECISION DESCRIPTION AND JUSTIFICATION: 
 
 
 
 
 
Completed by:                            Date:               

April 2014

I-70 East SDEIS; Swansea North of I-70; Revised Viaduct Alternative, North Option

April 25, 2014

3,520 ft of noise walls, 10-ft tall, provide 672 dBA benefit at $2,360/dBA/rec

The 10-ft noise wall provides sufficient reduction at a reasonable cost. The barrier is
recommended.

■

■



 Noise Analysis and Abatement Guidelines 
 
 

CDOT Form #1209 Revised 02/11 

COLORADO DEPARTMENT OF TRANSPORTATION 

NOISE ABATEMENT DETERMINATION WORKSHEET 
Instructions: To complete this form refer to CDOT Noise Analysis Guidelines 

 
STIP #               Date of Analysis:               
 
Project Name & Location:                                   
 
A. FEASIBILITY:  
 1. Can a 5dBA noise reduction be achieved by constructing a noise barrier or berm? 

   YES   NO 

2. Are there any fatal flaw drainage, terrain, safety, or maintenance issues involving the proposed noise 
barrier or berm? 

   YES   NO 

 3. Can a noise barrier or berm less than 20 feet tall be constructed? 

   YES   NO 

 
B. REASONABLENESS: 

1. Has the Design goal of 7 dBA noise reduction for abatement measure been met for at least one impacted 
receptor? 

   YES   NO 

2. Is the Cost Benefit Index below $6800 per receptor per dBA? 

   YES   NO 

3. Are more than 50% of benefited resident/owners in favor of the recommended noise abatement measure? 

   YES   NO 

 
C. INSULATION CONSIDERATION:  

1. Are normal noise abatement measures physically infeasible or economically unreasonable?  

   YES   NO 

  If the answer to 1 is YES, then: 
2. a. Does this project have noise impacts to NAC Activity Category D? 

    YES   NO 

  b. If yes, is it reasonable and feasible to provide insulation for these buildings? 

    YES   NO 

 
D. ADDITIONAL CONSIDERATIONS: 
 
 
 
E. STATEMENT OF LIKELIHOOD: 
1. Are noise mitigation measures feasible?          2. Are noise mitigation measures reasonable? 

   YES   NO                          YES   NO 

3. Is insulation of buildings both feasible and reasonable?   4. Shall noise abatement measures be provided? 

   YES   NO                          YES   NO 

   
F. ABATEMENT DECISION DESCRIPTION AND JUSTIFICATION: 
 
 
 
 
 
Completed by:                            Date:               

April 2014

I-70 East SDEIS; Swansea North of I-70; Revised Viaduct Alternative, South Option

April 25, 2014

3,790 ft of noise walls, 10-ft tall, provide 725 dBA benefit at $2,360/dBA/rec

The 10-ft noise wall provides sufficient reduction at a reasonable cost. The barrier is
recommended.

■

■



 Noise Analysis and Abatement Guidelines 
 
 

CDOT Form #1209 Revised 02/11 

COLORADO DEPARTMENT OF TRANSPORTATION 

NOISE ABATEMENT DETERMINATION WORKSHEET 
Instructions: To complete this form refer to CDOT Noise Analysis Guidelines 

 
STIP #               Date of Analysis:               
 
Project Name & Location:                                   
 
A. FEASIBILITY:  
 1. Can a 5dBA noise reduction be achieved by constructing a noise barrier or berm? 

   YES   NO 

2. Are there any fatal flaw drainage, terrain, safety, or maintenance issues involving the proposed noise 
barrier or berm? 

   YES   NO 

 3. Can a noise barrier or berm less than 20 feet tall be constructed? 

   YES   NO 

 
B. REASONABLENESS: 

1. Has the Design goal of 7 dBA noise reduction for abatement measure been met for at least one impacted 
receptor? 

   YES   NO 

2. Is the Cost Benefit Index below $6800 per receptor per dBA? 

   YES   NO 

3. Are more than 50% of benefited resident/owners in favor of the recommended noise abatement measure? 

   YES   NO 

 
C. INSULATION CONSIDERATION:  

1. Are normal noise abatement measures physically infeasible or economically unreasonable?  

   YES   NO 

  If the answer to 1 is YES, then: 
2. a. Does this project have noise impacts to NAC Activity Category D? 

    YES   NO 

  b. If yes, is it reasonable and feasible to provide insulation for these buildings? 

    YES   NO 

 
D. ADDITIONAL CONSIDERATIONS: 
 
 
 
E. STATEMENT OF LIKELIHOOD: 
1. Are noise mitigation measures feasible?          2. Are noise mitigation measures reasonable? 

   YES   NO                          YES   NO 

3. Is insulation of buildings both feasible and reasonable?   4. Shall noise abatement measures be provided? 

   YES   NO                          YES   NO 

   
F. ABATEMENT DECISION DESCRIPTION AND JUSTIFICATION: 
 
 
 
 
 
Completed by:                            Date:               

April 2014

I-70 East SDEIS; Swansea North of I-70; Partial Cover Lowered Alternative, Basic Option

April 25, 2014

1,630 ft of noise walls, 19 and 20-ft tall, provide 309 dBA benefit at $4,650/dBA/rec

The 19 and 20-ft noise walls provide sufficient reduction at a reasonable cost. The barrier is
recommended.

■

■



 Noise Analysis and Abatement Guidelines 
 
 

CDOT Form #1209 Revised 02/11 

COLORADO DEPARTMENT OF TRANSPORTATION 

NOISE ABATEMENT DETERMINATION WORKSHEET 
Instructions: To complete this form refer to CDOT Noise Analysis Guidelines 

 
STIP #               Date of Analysis:               
 
Project Name & Location:                                   
 
A. FEASIBILITY:  
 1. Can a 5dBA noise reduction be achieved by constructing a noise barrier or berm? 

   YES   NO 

2. Are there any fatal flaw drainage, terrain, safety, or maintenance issues involving the proposed noise 
barrier or berm? 

   YES   NO 

 3. Can a noise barrier or berm less than 20 feet tall be constructed? 

   YES   NO 

 
B. REASONABLENESS: 

1. Has the Design goal of 7 dBA noise reduction for abatement measure been met for at least one impacted 
receptor? 

   YES   NO 

2. Is the Cost Benefit Index below $6800 per receptor per dBA? 

   YES   NO 

3. Are more than 50% of benefited resident/owners in favor of the recommended noise abatement measure? 

   YES   NO 

 
C. INSULATION CONSIDERATION:  

1. Are normal noise abatement measures physically infeasible or economically unreasonable?  

   YES   NO 

  If the answer to 1 is YES, then: 
2. a. Does this project have noise impacts to NAC Activity Category D? 

    YES   NO 

  b. If yes, is it reasonable and feasible to provide insulation for these buildings? 

    YES   NO 

 
D. ADDITIONAL CONSIDERATIONS: 
 
 
 
E. STATEMENT OF LIKELIHOOD: 
1. Are noise mitigation measures feasible?          2. Are noise mitigation measures reasonable? 

   YES   NO                          YES   NO 

3. Is insulation of buildings both feasible and reasonable?   4. Shall noise abatement measures be provided? 

   YES   NO                          YES   NO 

   
F. ABATEMENT DECISION DESCRIPTION AND JUSTIFICATION: 
 
 
 
 
 
Completed by:                            Date:               

April 2014

I-70 East SDEIS; Swansea North of I-70; Partial Cover Lowered Alternative, Modified Option

April 25, 2014

1,150 ft of noise walls, 11-ft tall, provide 44 dBA benefit at $12,930/dBA/rec

The 11-ft noise wall provides sufficient reduction at a reasonable cost. The barrier is
recommended.

■

■



 Noise Analysis and Abatement Guidelines 
 
 

CDOT Form #1209 Revised 02/11 

COLORADO DEPARTMENT OF TRANSPORTATION 

NOISE ABATEMENT DETERMINATION WORKSHEET 
Instructions: To complete this form refer to CDOT Noise Analysis Guidelines 

 
STIP #               Date of Analysis:               
 
Project Name & Location:                                   
 
A. FEASIBILITY:  
 1. Can a 5dBA noise reduction be achieved by constructing a noise barrier or berm? 

   YES   NO 

2. Are there any fatal flaw drainage, terrain, safety, or maintenance issues involving the proposed noise 
barrier or berm? 

   YES   NO 

 3. Can a noise barrier or berm less than 20 feet tall be constructed? 

   YES   NO 

 
B. REASONABLENESS: 

1. Has the Design goal of 7 dBA noise reduction for abatement measure been met for at least one impacted 
receptor? 

   YES   NO 

2. Is the Cost Benefit Index below $6800 per receptor per dBA? 

   YES   NO 

3. Are more than 50% of benefited resident/owners in favor of the recommended noise abatement measure? 

   YES   NO 

 
C. INSULATION CONSIDERATION:  

1. Are normal noise abatement measures physically infeasible or economically unreasonable?  

   YES   NO 

  If the answer to 1 is YES, then: 
2. a. Does this project have noise impacts to NAC Activity Category D? 

    YES   NO 

  b. If yes, is it reasonable and feasible to provide insulation for these buildings? 

    YES   NO 

 
D. ADDITIONAL CONSIDERATIONS: 
 
 
 
E. STATEMENT OF LIKELIHOOD: 
1. Are noise mitigation measures feasible?          2. Are noise mitigation measures reasonable? 

   YES   NO                          YES   NO 

3. Is insulation of buildings both feasible and reasonable?   4. Shall noise abatement measures be provided? 

   YES   NO                          YES   NO 

   
F. ABATEMENT DECISION DESCRIPTION AND JUSTIFICATION: 
 
 
 
 
 
Completed by:                            Date:               

April 2014

I-70 East SDEIS; Swansea South of I-70; No-Action Alternative, North Option

April 25, 2014

5,010 ft of noise walls, 12-ft tall, provide 961 dBA benefit at $2,820/dBA/rec

The 12-ft noise wall provides sufficient reduction at a reasonable cost. The barrier is
recommended.

■

■



 Noise Analysis and Abatement Guidelines 
 
 

CDOT Form #1209 Revised 02/11 

COLORADO DEPARTMENT OF TRANSPORTATION 

NOISE ABATEMENT DETERMINATION WORKSHEET 
Instructions: To complete this form refer to CDOT Noise Analysis Guidelines 

 
STIP #               Date of Analysis:               
 
Project Name & Location:                                   
 
A. FEASIBILITY:  
 1. Can a 5dBA noise reduction be achieved by constructing a noise barrier or berm? 

   YES   NO 

2. Are there any fatal flaw drainage, terrain, safety, or maintenance issues involving the proposed noise 
barrier or berm? 

   YES   NO 

 3. Can a noise barrier or berm less than 20 feet tall be constructed? 

   YES   NO 

 
B. REASONABLENESS: 

1. Has the Design goal of 7 dBA noise reduction for abatement measure been met for at least one impacted 
receptor? 

   YES   NO 

2. Is the Cost Benefit Index below $6800 per receptor per dBA? 

   YES   NO 

3. Are more than 50% of benefited resident/owners in favor of the recommended noise abatement measure? 

   YES   NO 

 
C. INSULATION CONSIDERATION:  

1. Are normal noise abatement measures physically infeasible or economically unreasonable?  

   YES   NO 

  If the answer to 1 is YES, then: 
2. a. Does this project have noise impacts to NAC Activity Category D? 

    YES   NO 

  b. If yes, is it reasonable and feasible to provide insulation for these buildings? 

    YES   NO 

 
D. ADDITIONAL CONSIDERATIONS: 
 
 
 
E. STATEMENT OF LIKELIHOOD: 
1. Are noise mitigation measures feasible?          2. Are noise mitigation measures reasonable? 

   YES   NO                          YES   NO 

3. Is insulation of buildings both feasible and reasonable?   4. Shall noise abatement measures be provided? 

   YES   NO                          YES   NO 

   
F. ABATEMENT DECISION DESCRIPTION AND JUSTIFICATION: 
 
 
 
 
 
Completed by:                            Date:               

April 2014

I-70 East SDEIS; Swansea South of I-70; No-Action Alternative, South Option

April 25, 2014

5,280 ft of noise walls, 12-ft tall, provide 720 dBA benefit at $3,960/dBA/rec

The 12-ft noise wall provides sufficient reduction at a reasonable cost. The barrier is
recommended.

■

■



 Noise Analysis and Abatement Guidelines 
 
 

CDOT Form #1209 Revised 02/11 

COLORADO DEPARTMENT OF TRANSPORTATION 

NOISE ABATEMENT DETERMINATION WORKSHEET 
Instructions: To complete this form refer to CDOT Noise Analysis Guidelines 

 
STIP #               Date of Analysis:               
 
Project Name & Location:                                   
 
A. FEASIBILITY:  
 1. Can a 5dBA noise reduction be achieved by constructing a noise barrier or berm? 

   YES   NO 

2. Are there any fatal flaw drainage, terrain, safety, or maintenance issues involving the proposed noise 
barrier or berm? 

   YES   NO 

 3. Can a noise barrier or berm less than 20 feet tall be constructed? 

   YES   NO 

 
B. REASONABLENESS: 

1. Has the Design goal of 7 dBA noise reduction for abatement measure been met for at least one impacted 
receptor? 

   YES   NO 

2. Is the Cost Benefit Index below $6800 per receptor per dBA? 

   YES   NO 

3. Are more than 50% of benefited resident/owners in favor of the recommended noise abatement measure? 

   YES   NO 

 
C. INSULATION CONSIDERATION:  

1. Are normal noise abatement measures physically infeasible or economically unreasonable?  

   YES   NO 

  If the answer to 1 is YES, then: 
2. a. Does this project have noise impacts to NAC Activity Category D? 

    YES   NO 

  b. If yes, is it reasonable and feasible to provide insulation for these buildings? 

    YES   NO 

 
D. ADDITIONAL CONSIDERATIONS: 
 
 
 
E. STATEMENT OF LIKELIHOOD: 
1. Are noise mitigation measures feasible?          2. Are noise mitigation measures reasonable? 

   YES   NO                          YES   NO 

3. Is insulation of buildings both feasible and reasonable?   4. Shall noise abatement measures be provided? 

   YES   NO                          YES   NO 

   
F. ABATEMENT DECISION DESCRIPTION AND JUSTIFICATION: 
 
 
 
 
 
Completed by:                            Date:               

April 2014

I-70 East SDEIS; Swansea South of I-70; Revised Viaduct Alternative, North Option

April 25, 2014

4,250 ft of noise walls, 12-ft tall, provide 634 dBA benefit at $3,630/dBA/rec

The 12-ft noise wall provides sufficient reduction at a reasonable cost. The barrier is
recommended.

■

■



 Noise Analysis and Abatement Guidelines 
 
 

CDOT Form #1209 Revised 02/11 

COLORADO DEPARTMENT OF TRANSPORTATION 

NOISE ABATEMENT DETERMINATION WORKSHEET 
Instructions: To complete this form refer to CDOT Noise Analysis Guidelines 

 
STIP #               Date of Analysis:               
 
Project Name & Location:                                   
 
A. FEASIBILITY:  
 1. Can a 5dBA noise reduction be achieved by constructing a noise barrier or berm? 

   YES   NO 

2. Are there any fatal flaw drainage, terrain, safety, or maintenance issues involving the proposed noise 
barrier or berm? 

   YES   NO 

 3. Can a noise barrier or berm less than 20 feet tall be constructed? 

   YES   NO 

 
B. REASONABLENESS: 

1. Has the Design goal of 7 dBA noise reduction for abatement measure been met for at least one impacted 
receptor? 

   YES   NO 

2. Is the Cost Benefit Index below $6800 per receptor per dBA? 

   YES   NO 

3. Are more than 50% of benefited resident/owners in favor of the recommended noise abatement measure? 

   YES   NO 

 
C. INSULATION CONSIDERATION:  

1. Are normal noise abatement measures physically infeasible or economically unreasonable?  

   YES   NO 

  If the answer to 1 is YES, then: 
2. a. Does this project have noise impacts to NAC Activity Category D? 

    YES   NO 

  b. If yes, is it reasonable and feasible to provide insulation for these buildings? 

    YES   NO 

 
D. ADDITIONAL CONSIDERATIONS: 
 
 
 
E. STATEMENT OF LIKELIHOOD: 
1. Are noise mitigation measures feasible?          2. Are noise mitigation measures reasonable? 

   YES   NO                          YES   NO 

3. Is insulation of buildings both feasible and reasonable?   4. Shall noise abatement measures be provided? 

   YES   NO                          YES   NO 

   
F. ABATEMENT DECISION DESCRIPTION AND JUSTIFICATION: 
 
 
 
 
 
Completed by:                            Date:               

April 2014

I-70 East SDEIS; Swansea South of I-70; Revised Viaduct Alternative, South Option

April 25, 2014

4,320 ft of noise walls, 12-ft tall, provide 550 dBA benefit at $4,240/dBA/rec

The 12-ft noise wall provides sufficient reduction at a reasonable cost. The barrier is
recommended.

■

■



 Noise Analysis and Abatement Guidelines 
 
 

CDOT Form #1209 Revised 02/11 

COLORADO DEPARTMENT OF TRANSPORTATION 

NOISE ABATEMENT DETERMINATION WORKSHEET 
Instructions: To complete this form refer to CDOT Noise Analysis Guidelines 

 
STIP #               Date of Analysis:               
 
Project Name & Location:                                   
 
A. FEASIBILITY:  
 1. Can a 5dBA noise reduction be achieved by constructing a noise barrier or berm? 

   YES   NO 

2. Are there any fatal flaw drainage, terrain, safety, or maintenance issues involving the proposed noise 
barrier or berm? 

   YES   NO 

 3. Can a noise barrier or berm less than 20 feet tall be constructed? 

   YES   NO 

 
B. REASONABLENESS: 

1. Has the Design goal of 7 dBA noise reduction for abatement measure been met for at least one impacted 
receptor? 

   YES   NO 

2. Is the Cost Benefit Index below $6800 per receptor per dBA? 

   YES   NO 

3. Are more than 50% of benefited resident/owners in favor of the recommended noise abatement measure? 

   YES   NO 

 
C. INSULATION CONSIDERATION:  

1. Are normal noise abatement measures physically infeasible or economically unreasonable?  

   YES   NO 

  If the answer to 1 is YES, then: 
2. a. Does this project have noise impacts to NAC Activity Category D? 

    YES   NO 

  b. If yes, is it reasonable and feasible to provide insulation for these buildings? 

    YES   NO 

 
D. ADDITIONAL CONSIDERATIONS: 
 
 
 
E. STATEMENT OF LIKELIHOOD: 
1. Are noise mitigation measures feasible?          2. Are noise mitigation measures reasonable? 

   YES   NO                          YES   NO 

3. Is insulation of buildings both feasible and reasonable?   4. Shall noise abatement measures be provided? 

   YES   NO                          YES   NO 

   
F. ABATEMENT DECISION DESCRIPTION AND JUSTIFICATION: 
 
 
 
 
 
Completed by:                            Date:               

April 2014

I-70 East SDEIS; Swansea South of I-70; Partial Cover Lowered Alternative, Basic Option

April 25, 2014

1,920 ft of noise walls, 16, 18, and 19-ft tall, provide 138 dBA benefit at $11,010/dBA/rec

The barrier is not recommended.

■

■



 Noise Analysis and Abatement Guidelines 
 
 

CDOT Form #1209 Revised 02/11 

COLORADO DEPARTMENT OF TRANSPORTATION 

NOISE ABATEMENT DETERMINATION WORKSHEET 
Instructions: To complete this form refer to CDOT Noise Analysis Guidelines 

 
STIP #               Date of Analysis:               
 
Project Name & Location:                                   
 
A. FEASIBILITY:  
 1. Can a 5dBA noise reduction be achieved by constructing a noise barrier or berm? 

   YES   NO 

2. Are there any fatal flaw drainage, terrain, safety, or maintenance issues involving the proposed noise 
barrier or berm? 

   YES   NO 

 3. Can a noise barrier or berm less than 20 feet tall be constructed? 

   YES   NO 

 
B. REASONABLENESS: 

1. Has the Design goal of 7 dBA noise reduction for abatement measure been met for at least one impacted 
receptor? 

   YES   NO 

2. Is the Cost Benefit Index below $6800 per receptor per dBA? 

   YES   NO 

3. Are more than 50% of benefited resident/owners in favor of the recommended noise abatement measure? 

   YES   NO 

 
C. INSULATION CONSIDERATION:  

1. Are normal noise abatement measures physically infeasible or economically unreasonable?  

   YES   NO 

  If the answer to 1 is YES, then: 
2. a. Does this project have noise impacts to NAC Activity Category D? 

    YES   NO 

  b. If yes, is it reasonable and feasible to provide insulation for these buildings? 

    YES   NO 

 
D. ADDITIONAL CONSIDERATIONS: 
 
 
 
E. STATEMENT OF LIKELIHOOD: 
1. Are noise mitigation measures feasible?          2. Are noise mitigation measures reasonable? 

   YES   NO                          YES   NO 

3. Is insulation of buildings both feasible and reasonable?   4. Shall noise abatement measures be provided? 

   YES   NO                          YES   NO 

   
F. ABATEMENT DECISION DESCRIPTION AND JUSTIFICATION: 
 
 
 
 
 
Completed by:                            Date:               

April 2014

I-70 East SDEIS; Swansea South of I-70; Partial Cover Lowered Alternative, Modified Option

April 25, 2014

3,480 ft of noise walls, 8-ft tall, do not provide 5-dBA benefit for any receiver

The barrier is not recommended.

■

■



 Noise Analysis and Abatement Guidelines 
 
 

CDOT Form #1209 Revised 02/11 

COLORADO DEPARTMENT OF TRANSPORTATION 

NOISE ABATEMENT DETERMINATION WORKSHEET 
Instructions: To complete this form refer to CDOT Noise Analysis Guidelines 

 
STIP #               Date of Analysis:               
 
Project Name & Location:                                   
 
A. FEASIBILITY:  
 1. Can a 5dBA noise reduction be achieved by constructing a noise barrier or berm? 

   YES   NO 

2. Are there any fatal flaw drainage, terrain, safety, or maintenance issues involving the proposed noise 
barrier or berm? 

   YES   NO 

 3. Can a noise barrier or berm less than 20 feet tall be constructed? 

   YES   NO 

 
B. REASONABLENESS: 

1. Has the Design goal of 7 dBA noise reduction for abatement measure been met for at least one impacted 
receptor? 

   YES   NO 

2. Is the Cost Benefit Index below $6800 per receptor per dBA? 

   YES   NO 

3. Are more than 50% of benefited resident/owners in favor of the recommended noise abatement measure? 

   YES   NO 

 
C. INSULATION CONSIDERATION:  

1. Are normal noise abatement measures physically infeasible or economically unreasonable?  

   YES   NO 

  If the answer to 1 is YES, then: 
2. a. Does this project have noise impacts to NAC Activity Category D? 

    YES   NO 

  b. If yes, is it reasonable and feasible to provide insulation for these buildings? 

    YES   NO 

 
D. ADDITIONAL CONSIDERATIONS: 
 
 
 
E. STATEMENT OF LIKELIHOOD: 
1. Are noise mitigation measures feasible?          2. Are noise mitigation measures reasonable? 

   YES   NO                          YES   NO 

3. Is insulation of buildings both feasible and reasonable?   4. Shall noise abatement measures be provided? 

   YES   NO                          YES   NO 

   
F. ABATEMENT DECISION DESCRIPTION AND JUSTIFICATION: 
 
 
 
 
 
Completed by:                            Date:               

April 2014

I-70 East SDEIS; Peoria Street Area; General-Purpose Lanes

■

■

April 25, 2014

270 ft of noise walls, 18-ft tall, provide 8 dBA benefit at $27,980/dBA/rec, which is not
economically reasonable.

The barrier is not recommended.



 Noise Analysis and Abatement Guidelines 
 
 

CDOT Form #1209 Revised 02/11 

COLORADO DEPARTMENT OF TRANSPORTATION 

NOISE ABATEMENT DETERMINATION WORKSHEET 
Instructions: To complete this form refer to CDOT Noise Analysis Guidelines 

 
STIP #               Date of Analysis:               
 
Project Name & Location:                                   
 
A. FEASIBILITY:  
 1. Can a 5dBA noise reduction be achieved by constructing a noise barrier or berm? 

   YES   NO 

2. Are there any fatal flaw drainage, terrain, safety, or maintenance issues involving the proposed noise 
barrier or berm? 

   YES   NO 

 3. Can a noise barrier or berm less than 20 feet tall be constructed? 

   YES   NO 

 
B. REASONABLENESS: 

1. Has the Design goal of 7 dBA noise reduction for abatement measure been met for at least one impacted 
receptor? 

   YES   NO 

2. Is the Cost Benefit Index below $6800 per receptor per dBA? 

   YES   NO 

3. Are more than 50% of benefited resident/owners in favor of the recommended noise abatement measure? 

   YES   NO 

 
C. INSULATION CONSIDERATION:  

1. Are normal noise abatement measures physically infeasible or economically unreasonable?  

   YES   NO 

  If the answer to 1 is YES, then: 
2. a. Does this project have noise impacts to NAC Activity Category D? 

    YES   NO 

  b. If yes, is it reasonable and feasible to provide insulation for these buildings? 

    YES   NO 

 
D. ADDITIONAL CONSIDERATIONS: 
 
 
 
E. STATEMENT OF LIKELIHOOD: 
1. Are noise mitigation measures feasible?          2. Are noise mitigation measures reasonable? 

   YES   NO                          YES   NO 

3. Is insulation of buildings both feasible and reasonable?   4. Shall noise abatement measures be provided? 

   YES   NO                          YES   NO 

   
F. ABATEMENT DECISION DESCRIPTION AND JUSTIFICATION: 
 
 
 
 
 
Completed by:                            Date:               

April 2014

I-70 East SDEIS; Peoria Street Area; Managed Lanes

■

■

April 25, 2014

270 ft of noise walls, 20-ft tall, provide 7 dBA benefit at $34,200/dBA/rec, which is not
economically reasonable.

The barrier is not recommended.



 Noise Analysis and Abatement Guidelines 
 
 

CDOT Form #1209 Revised 02/11 

COLORADO DEPARTMENT OF TRANSPORTATION 

NOISE ABATEMENT DETERMINATION WORKSHEET 
Instructions: To complete this form refer to CDOT Noise Analysis Guidelines 

 
STIP #               Date of Analysis:               
 
Project Name & Location:                                   
 
A. FEASIBILITY:  
 1. Can a 5dBA noise reduction be achieved by constructing a noise barrier or berm? 

   YES   NO 

2. Are there any fatal flaw drainage, terrain, safety, or maintenance issues involving the proposed noise 
barrier or berm? 

   YES   NO 

 3. Can a noise barrier or berm less than 20 feet tall be constructed? 

   YES   NO 

 
B. REASONABLENESS: 

1. Has the Design goal of 7 dBA noise reduction for abatement measure been met for at least one impacted 
receptor? 

   YES   NO 

2. Is the Cost Benefit Index below $6800 per receptor per dBA? 

   YES   NO 

3. Are more than 50% of benefited resident/owners in favor of the recommended noise abatement measure? 

   YES   NO 

 
C. INSULATION CONSIDERATION:  

1. Are normal noise abatement measures physically infeasible or economically unreasonable?  

   YES   NO 

  If the answer to 1 is YES, then: 
2. a. Does this project have noise impacts to NAC Activity Category D? 

    YES   NO 

  b. If yes, is it reasonable and feasible to provide insulation for these buildings? 

    YES   NO 

 
D. ADDITIONAL CONSIDERATIONS: 
 
 
 
E. STATEMENT OF LIKELIHOOD: 
1. Are noise mitigation measures feasible?          2. Are noise mitigation measures reasonable? 

   YES   NO                          YES   NO 

3. Is insulation of buildings both feasible and reasonable?   4. Shall noise abatement measures be provided? 

   YES   NO                          YES   NO 

   
F. ABATEMENT DECISION DESCRIPTION AND JUSTIFICATION: 
 
 
 
 
 
Completed by:                            Date:               

April 2014

I-70 East SDEIS; Montbello Neighborhood; General-Purpose Lanes

■

■

April 25, 2014

3,200 ft of noise walls, 20-ft tall, provide 385 dBA benefit at $7,480/dBA/rec

The barrier is recommended because it is directly replacing an existing wall.



 Noise Analysis and Abatement Guidelines 
 
 

CDOT Form #1209 Revised 02/11 

COLORADO DEPARTMENT OF TRANSPORTATION 

NOISE ABATEMENT DETERMINATION WORKSHEET 
Instructions: To complete this form refer to CDOT Noise Analysis Guidelines 

 
STIP #               Date of Analysis:               
 
Project Name & Location:                                   
 
A. FEASIBILITY:  
 1. Can a 5dBA noise reduction be achieved by constructing a noise barrier or berm? 

   YES   NO 

2. Are there any fatal flaw drainage, terrain, safety, or maintenance issues involving the proposed noise 
barrier or berm? 

   YES   NO 

 3. Can a noise barrier or berm less than 20 feet tall be constructed? 

   YES   NO 

 
B. REASONABLENESS: 

1. Has the Design goal of 7 dBA noise reduction for abatement measure been met for at least one impacted 
receptor? 

   YES   NO 

2. Is the Cost Benefit Index below $6800 per receptor per dBA? 

   YES   NO 

3. Are more than 50% of benefited resident/owners in favor of the recommended noise abatement measure? 

   YES   NO 

 
C. INSULATION CONSIDERATION:  

1. Are normal noise abatement measures physically infeasible or economically unreasonable?  

   YES   NO 

  If the answer to 1 is YES, then: 
2. a. Does this project have noise impacts to NAC Activity Category D? 

    YES   NO 

  b. If yes, is it reasonable and feasible to provide insulation for these buildings? 

    YES   NO 

 
D. ADDITIONAL CONSIDERATIONS: 
 
 
 
E. STATEMENT OF LIKELIHOOD: 
1. Are noise mitigation measures feasible?          2. Are noise mitigation measures reasonable? 

   YES   NO                          YES   NO 

3. Is insulation of buildings both feasible and reasonable?   4. Shall noise abatement measures be provided? 

   YES   NO                          YES   NO 

   
F. ABATEMENT DECISION DESCRIPTION AND JUSTIFICATION: 
 
 
 
 
 
Completed by:                            Date:               

April 2014

I-70 East SDEIS; Montbello Neighborhood; Managed Lanes

■

■

April 25, 2014

3,200 ft of noise walls, 20-ft tall, provide 384 dBA benefit at $7,500/dBA/rec

The barrier is recommended because it is directly replacing an existing wall.



 Noise Analysis and Abatement Guidelines 
 
 

CDOT Form #1209 Revised 02/11 

COLORADO DEPARTMENT OF TRANSPORTATION 

NOISE ABATEMENT DETERMINATION WORKSHEET 
Instructions: To complete this form refer to CDOT Noise Analysis Guidelines 

 
STIP #               Date of Analysis:               
 
Project Name & Location:                                   
 
A. FEASIBILITY:  
 1. Can a 5dBA noise reduction be achieved by constructing a noise barrier or berm? 

   YES   NO 

2. Are there any fatal flaw drainage, terrain, safety, or maintenance issues involving the proposed noise 
barrier or berm? 

   YES   NO 

 3. Can a noise barrier or berm less than 20 feet tall be constructed? 

   YES   NO 

 
B. REASONABLENESS: 

1. Has the Design goal of 7 dBA noise reduction for abatement measure been met for at least one impacted 
receptor? 

   YES   NO 

2. Is the Cost Benefit Index below $6800 per receptor per dBA? 

   YES   NO 

3. Are more than 50% of benefited resident/owners in favor of the recommended noise abatement measure? 

   YES   NO 

 
C. INSULATION CONSIDERATION:  

1. Are normal noise abatement measures physically infeasible or economically unreasonable?  

   YES   NO 

  If the answer to 1 is YES, then: 
2. a. Does this project have noise impacts to NAC Activity Category D? 

    YES   NO 

  b. If yes, is it reasonable and feasible to provide insulation for these buildings? 

    YES   NO 

 
D. ADDITIONAL CONSIDERATIONS: 
 
 
 
E. STATEMENT OF LIKELIHOOD: 
1. Are noise mitigation measures feasible?          2. Are noise mitigation measures reasonable? 

   YES   NO                          YES   NO 

3. Is insulation of buildings both feasible and reasonable?   4. Shall noise abatement measures be provided? 

   YES   NO                          YES   NO 

   
F. ABATEMENT DECISION DESCRIPTION AND JUSTIFICATION: 
 
 
 
 
 
Completed by:                            Date:               

April 2014

I-70 East SDEIS; Aurora Neighborhood; General-Purpose Lanes

■

■

April 25, 2014

1,800 ft of noise walls, 18-ft tall, provide 20 dBA benefit at $73,890/dBA/rec, which is not
economically reasonable.

The barrier is not recommended.



 Noise Analysis and Abatement Guidelines 
 
 

CDOT Form #1209 Revised 02/11 

COLORADO DEPARTMENT OF TRANSPORTATION 

NOISE ABATEMENT DETERMINATION WORKSHEET 
Instructions: To complete this form refer to CDOT Noise Analysis Guidelines 

 
STIP #               Date of Analysis:               
 
Project Name & Location:                                   
 
A. FEASIBILITY:  
 1. Can a 5dBA noise reduction be achieved by constructing a noise barrier or berm? 

   YES   NO 

2. Are there any fatal flaw drainage, terrain, safety, or maintenance issues involving the proposed noise 
barrier or berm? 

   YES   NO 

 3. Can a noise barrier or berm less than 20 feet tall be constructed? 

   YES   NO 

 
B. REASONABLENESS: 

1. Has the Design goal of 7 dBA noise reduction for abatement measure been met for at least one impacted 
receptor? 

   YES   NO 

2. Is the Cost Benefit Index below $6800 per receptor per dBA? 

   YES   NO 

3. Are more than 50% of benefited resident/owners in favor of the recommended noise abatement measure? 

   YES   NO 

 
C. INSULATION CONSIDERATION:  

1. Are normal noise abatement measures physically infeasible or economically unreasonable?  

   YES   NO 

  If the answer to 1 is YES, then: 
2. a. Does this project have noise impacts to NAC Activity Category D? 

    YES   NO 

  b. If yes, is it reasonable and feasible to provide insulation for these buildings? 

    YES   NO 

 
D. ADDITIONAL CONSIDERATIONS: 
 
 
 
E. STATEMENT OF LIKELIHOOD: 
1. Are noise mitigation measures feasible?          2. Are noise mitigation measures reasonable? 

   YES   NO                          YES   NO 

3. Is insulation of buildings both feasible and reasonable?   4. Shall noise abatement measures be provided? 

   YES   NO                          YES   NO 

   
F. ABATEMENT DECISION DESCRIPTION AND JUSTIFICATION: 
 
 
 
 
 
Completed by:                            Date:               

April 2014

I-70 East SDEIS; Aurora Neighborhood; Managed Lanes

■

■

April 25, 2014

1,800 ft of noise walls, 20-ft tall, provide 13 dBA benefit at $121,600/dBA/rec, which is not
economically reasonable.

The barrier is not recommended.
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Time History Graphs for 24-hour Noise Readings from 2003 

Site 1 – Blazer (Sable Boulevard and Smith Road) 

Site 2 – Western Belting (Steele Street and 42nd Avenue) 
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Western Belting
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Site 3 – Whittier Lofts (Downing Street and 29th Avenue) 

Site 4 – Coors Field (Blake Street and 33rd Avenue)  

Whittier Lofts
24-hour noise readings
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Coors Field
24-hour noise readings
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Site 5 – Park Hill Golf Course (Colorado Boulevard and Smith Road)

Site 6 – Red Ball Moving (42nd Avenue and Madison Street) 

Park Hill
24-hour noise readings
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1. Introduction 
The I-70 East Environmental Impact Statement (EIS) is a joint effort between the Federal Highway 
Administration (FHWA) and the Colorado Department of Transportation (CDOT). The intent of the EIS is to 
identify potential highway improvements along I-70 in the Denver metropolitan area between I-25 and Tower 
Road and to assess their potential effects on the human and natural environment. 

1.1. Project limits 
As shown on Figure 1, the project limits extend along I-70 between I-25 and Tower Road. The project area 
covers portions of Denver, Commerce City, Aurora, and Adams County. This area includes the 
neighborhoods of Globeville, Elyria and Swansea, Northeast Park Hill, Stapleton, Montbello, and Gateway. 
The portion of Aurora in the project area is referred to as the Aurora Neighborhood in this report. Each 
resource has a specific study area based on the resource. 

Figure 1. Project area 

 

1.2. Project background 
Analysis of I-70 began in June 2003 as part of the I-70 East Corridor EIS, a joint effort conducted by CDOT, 
FHWA, the Regional Transportation District (RTD), the Federal Transit Administration (FTA), and the City 
and County of Denver (Denver). In June 2006, CDOT and RTD determined that the highway and transit 
elements of the I-70 East Corridor EIS process serve different travel markets, are located in different 
corridors, and have different funding sources. Therefore, the highway and transit components of the analysis 
were separated. After the project separation, the Draft EIS, published in November 2008, fully evaluated the 
alternatives that addressed the purpose and need of the project and, therefore, made it through the 
screening process. With the release of the 2008 Draft EIS, the public and agencies had an opportunity to 
review and comment on it. Public hearings were held to present the information and encourage formal 
comments. Due to the complexity of the project and the extensive amount of public comments received 
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during the formal comment period, the project team decided to form the Preferred Alternative Collaborative 
Team (PACT) as part of a collaborative process with project stakeholders to recommend a preferred 
alternative. Through this collaborative process, additional analysis was performed, which resulted in the 
elimination of two previous alternatives and the addition of a new alternative option. 

Because more than four years have passed since the Draft EIS was first published in 2008, many federal 
and state regulations and requirements have changed. Additional analysis and public involvement efforts 
were performed to determine the validity of the alternatives that were considered reasonable alternatives in 
the 2008 Draft EIS. Based on the public comments, the additional analysis, and the PACT collaborative 
process, the project team determined that the realignment alternatives are no longer reasonable. 
Consequently, a new alternative was designed to address the public concerns and incorporate their 
comments. Due to the changes in the alternatives, outdated census data, and new federal and state laws 
and regulations, the analysis in the 2008 Draft EIS was revisited and a Supplemental Draft EIS was written. 

1.3. Report overview 
This biological assessment has been prepared in compliance with Section 7 of the Endangered Species Act 
of 1973, as amended (16 United States Code [USC] §1531–1543). The purpose of this biological 
assessment is to review the proposed I-70 East alternatives in sufficient detail to determine the likely effects 
of the project on species listed as threatened, endangered, proposed, or candidate species under the 
Endangered Species Act that potentially occur in the project area, as well as Bald Eagles that are protected 
under the Bald and Golden Eagle Protection Act (BGEPA) and the Migratory Bird Treaty Act (MBTA). Table 
1 lists the species considered in this document. 

Table 1. Federal special-status species considered 

Species Federal Status 

Small Mammals 

Black-footed ferret (Mustela nigripes) Endangered 

Preble’s meadow jumping mouse (PMJM) (Zapus hudsonius preblei) Threatened 

Plants 

Colorado butterfly plant (Gaura neomexicana ssp. coloradensis) Threatened 

Ute ladies’-tresses orchid (Spiranthes diluvialis) Threatened 

Platte River Species 

Least Tern, interior population (Sterna antillarum) Endangered 

Piping Plover (Charadrius melodus) Threatened 

Whooping Crane (Grus americana) Endangered 

Pallid sturgeon (Scaphirhynchus albus) Endangered 

Western prairie fringed orchid (Platanthera praeclara) Threatened 

Bald and Golden Eagle Protection Act 

Bald Eagle (Haliaeetus leucocephalus) 
De-listed, protected under 
BGEPA and MBTA 

The Mexican Spotted Owl (Strix occidentalis) is listed as potentially occurring in the project area by the U.S. 
Fish and Wildlife Service’s (USFWS) Information, Planning, and Conservation System (IPaC) (USFWS, 
2012a), but has not been documented in Denver or Adams Counties (NatureServe, 2012), and no suitable 
mature forest or canyon habitat occurs for this species in the project area. For these reasons, it was not 
evaluated further. 



I-70 East Environmental Impact Statement
Biological Assessment

 

 
August 2014 3
 

The Platte River species listed in Table 1 do not occur in the project area but are included because of the 
potential indirect adverse effects that may occur from water utilization during construction. This water 
utilization could cause a depletion of water flows in the South Platte River, which could also affect 
downstream flows in the Platte River. To address the potential effects of these depletions on federally listed 
species inhabiting downstream habitats dependent on the river for their survival, CDOT, as a state agency, is 
participating in the South Platte Water Related Activities Program (SPWRAP). SPWRAP generates the funds 
necessary to provide human resources and assist the state in achieving the required re-regulation of South 
Platte River flows, fulfilling Colorado’s accounting and reporting requirements, and addressing any shortfalls 
in state funding for this effort (SPWRAP, n.d.). 

CDOT is also cooperating with FHWA, which provides a federal nexus for the project. In response to the 
need for formal consultation for the water used from the South Platte River Basin, FHWA and CDOT have 
jointly prepared a Programmatic Biological Assessment (PBA) that estimates total water usage from 2012 
until 2019. The PBA addresses the following species: Least Tern (interior population) (Sternula antillarum), 
pallid sturgeon (Scaphirhynchus albus), Piping Plover (Charadrius melodus), western prairie fringed orchid 
(Platanthera praeclara), and the Whooping Crane (Grus americana), as well as designated critical habitat for 
the Whooping Crane. In accordance with the PBA and the Biological Opinion issued by the USFWS (2012b), 
water used for this and other CDOT/FHWA projects in the South Platte River Basin specifically covered by 
the PBA will be reported to the USFWS on an annual basis. Effects to species not addressed in the PBA or 
affected by causes other than water depletions to the South Platte River are analyzed separately. 

The Bald Eagle had been listed by the Endangered Species Act as a federally threatened species since 
February 1978. In 2007, it was determined that threats to the Bald Eagle have been removed or reduced 
enough that the eagle was recovered and no longer met the definition of a threatened species under the 
Endangered Species Act, and so it was removed from the list on August 8, 2007. Despite its delisting by 
USFWS, it is still listed as a state threatened species by Colorado Parks and Wildlife (CPW). Additionally, it 
is protected by BGEPA (16 USC §668–668d) and the MBTA (16 USC §703–712), both of which prohibit 
“taking” (killing, selling, or otherwise harming) of eagles, their nests, or eggs. 

1.3.1. Block clearance zones 
Block clearance zones for four species are located in the project area. Block clearance zones are areas that 
the USFWS has determined, through analysis of species survey data and occurrence information, that there 
is a very low probability of the species occurring in an area and that it is likely extirpated from that area. 
Within the project area, block clearance zones exist for the black-footed ferret (Mustela nigripes), Colorado 
butterfly plant, PMJM, and Ute ladies’-tresses orchid (see Appendix A). The block clearance for the black-
footed ferret covers the entire eastern portion of Colorado. The block clearance for the Colorado butterfly 
plant and the Ute ladies’-tresses orchid covers the area immediately adjacent to the South Platte River. The 
block clearance for the PMJM covers the Denver metropolitan area, with an exception of the Rocky Mountain 
Arsenal National Wildlife Refuge (RMA) (USFWS, 2012c). 

Because the block clearances for the black-footed ferret and PMJM cover the entire project area, these 
species are not considered further in this document. 

2. Description of alternatives 
The I-70 East Supplemental Draft EIS examines potential effects to social, environmental, and economic 
resources resulting from proposed improvements to I-70 between I-25 and Tower Road. Consistent with 
federal regulations, the Supplemental Draft EIS fully evaluates potential effects that might result from the No-
Action Alternative and the Build Alternatives (Revised Viaduct Alternative and Partial Cover Lowered 
Alternative). The alternatives and options are presented in Table 2. 

For more detail on the alternatives and their options, see the I-70 East Supplemental Draft EIS Alternative 
Analysis Technical Report (2014).  
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Table 2. Alternatives and Options 

Alternative 
Expansion 

Options 
Connectivity 

Options 
Operational 

Options 

No-Action  
 North 

 South 
N/A N/A 

B
ui

ld
 

A
lte

rn
at

iv
es

 

Revised Viaduct  
 North 

 South 
N/A 

 General-Purpose Lanes 

 Managed Lanes 

Partial Cover 
Lowered  

N/A  Basic 

 Modified 

 General-Purpose Lanes 

 Managed Lanes 

No-Action Alternative 

The No-Action Alternative replaces the existing viaduct between Brighton Boulevard and Colorado Boulevard 
without adding any capacity; the remainder of the corridor will reflect current conditions and include existing, 
planned, and programmed roadway and transit improvements (such as FasTracks) in the study area. The 
No-Action Alternative is shown in Figure 2. 

Figure 2. No-Action Alternative 

 

Build Alternatives 

Build Alternatives add capacity to I-70 by constructing additional lane(s) or restriping between I-25 and 
Tower Road. 

Revised Viaduct Alternative. The Revised Viaduct Alternative is shown in Figure 3. This alternative 
replaces the existing I-70 viaduct between Brighton Boulevard and Colorado Boulevard. It adds two 
additional lanes in each direction from Brighton Boulevard to Tower Road. It also adds capacity from I-25 to 
Brighton Boulevard. 
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Figure 3. Revised Viaduct Alternative 

 

Partial Cover Lowered Alternative. The Partial Cover Lowered Alternative is shown in Figure 4. This 
alternative removes the existing I-70 viaduct between Brighton Boulevard and Colorado Boulevard, lowering 
the highway below grade in this area, while adding two additional lanes in each direction from Brighton 
Boulevard to Tower Road. This alternative includes a cover over the highway between Clayton Street and 
Columbine Street. The alternative also adds capacity from I-25 to Brighton Boulevard. 

Figure 4. Partial Cover Lowered Alternative 

 

Alternative Options 

Expansion Options. Expansion Options, shown in Figure 3 and Figure 4, refer to moving the north edge of 
the highway north or the south edge of the highway south of the existing facility from Brighton Boulevard to 
Colorado Boulevard to accommodate the larger footprint resulting from standard width lanes, expanded 
shoulders, and construction phasing. These options apply to the No-Action Alternative and the Revised 
Viaduct Alternative. The Partial Cover Lowered Alternative does not include the Expansion Options because 
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expansion of the highway can occur only on the north side due to engineering restrictions and the location of 
the UPRR rail yard to the south. 

Connectivity Options. Connectivity Options are shown in Figure 4 and apply only to the Partial Cover 
Lowered Alternative. They include different frontage road and highway cover combinations. The Basic 
Option includes a highway cover between Clayton Street and Columbine Street, with 46th Avenue operating 
as a one-way road on each side of the highway (westbound on the north side and eastbound on the south 
side). The Modified Option removes the Steele Street/Vasquez Boulevard interchange to include an 
additional cover in the vicinity of Steele Street. 46th Avenue is designed as a two-way street on both the 
north and south sides of the highway; however, it is discontinued between Clayton Street and Columbine 
Street on the north side to allow for a seamless connection between Swansea Elementary School and the 
cover. Vehicular north/south connectivity across the highway at Josephine Street will be eliminated and 
replaced with a bike/pedestrian bridge. Additional connectivity and intersection improvements are discussed 
in Chapter 3, Summary of Project Alternatives. 

Operational Options. Operational Options include two scenarios on how the additional capacity will be 
managed and operated. The General-Purpose Lanes Option will allow all vehicles to use all the lanes on the 
highway, while the Managed Lanes Option implements operational strategies (such as pricing) for the 
additional lanes that would be adjusted based on real-time traffic demand for vehicles that use these lanes. 
The additional lanes are separated with a four-foot buffer from the rest of the lanes under the Managed 
Lanes Option, and they have direct connections to I-225, I-270, and Peña Boulevard. Operational Options 
apply to the Revised Viaduct Alternative and the Partial Cover Lowered Alternative, and they are shown in 
Figure 3 and Figure 4. 

3. Affected environment 
The I-70 East project area occurs in the High Plains Level III Ecoregion, within the Flat to Rolling Plains 
Level IV Ecoregion (Chapman et al., 2006). It also occurs within the southern part of the Central High Plains 
(Unit 67B), Major Land Resource Area (MLRA) (U.S. Department of Agriculture, Natural Resources 
Conservation Services [USDA-NRCS], 2006). In its undisturbed condition, this area is characterized as flat to 
rolling plains of shortgrass prairie that receives 12 to 18 inches of precipitation per year (Chapman et al., 
2006). Common plant species found in undisturbed portions of this ecoregion include blue grama (Bouteloua 
gracilis), buffalograss (Buchloe dactyloides), threadleaf sedge (Carex filifolia), fringed sage (Artemisia 
frigida), Junegrass (Koeleria macrantha), and western wheatgrass (Pascopyrum smithii) (Chapman et al., 
2006). 
 
The entire project lies within developed urban areas, which limits the amount of natural habitat available for 
wildlife use. There is no known critical or essential wildlife habitat within the project area; however, several 
designated natural areas occur in the vicinity of the project area, including the Sand Creek Regional 
Greenway, the Bluff Lake Nature Center, and the RMA. 

The I-70 East project area crosses two linear water bodies, the South Platte River and Sand Creek. The 
South Platte River crosses through developed portions of downtown Denver. While this segment of the 
South Platte River does not contain high-quality habitat, wildlife use the corridor to move to more desirable 
locations up and down stream. The South Platte River corridor is important to the north-south movement of 
urban wildlife, such as ducks, Canada geese (Branta canadensis), kingfishers (Ceryle alcyon), red-winged 
black birds (Agelaius phoeniceus), crayfish (Cambarus sp.), and killdeer (Charadrius vociferous). Fish also 
inhabit the South Platte River, which is predominantly considered to be a warmwater fishery (P. Winkle, 
personal communication, January 3, 2013). Common fish species in the South Platte River in the vicinity of  
I-70 include common carp (Cyprinus carpio carpio), white sucker (Catostomus commersonii), and fathead 
minnows (Pimephales promelas). Other species can include longnose dace (Rhinichthys cataractae), creek 
chub (Semotilus atromaculatus), Iowa darter (Etheostoma exile), Johnny darter (Etheostoma nigrum), sand 
shiners (Notropis stramineus), rainbow trout (Oncorhynchus mykiss), and brown trout (Salmo trutta trutta) (P. 
Winkle, personal communication, January 3, 2013). 
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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. Some riparian 
vegetation does occur along Sand Creek and represents the greatest plant species diversity in the project 
area. The Sand Creek Regional Greenway provides habitat and facilitates movement of urban wildlife, 
including mule deer (Odocoileus hemionus), muskrat (Ondatra zibethica), raccoon (Procyon lotor), striped 
skunk (Mephitis mephitis), cottontail rabbits (Sylvilagus sp.), coyote (Canis latrans), red fox (Vulpes vulpes), 
beaver (Castor canadensis), black-tailed prairie dogs (Cynomys ludovicianus), kingfisher, blue heron (Ardea 
herodias), red-tailed hawks (Buteo jamaicensis), and many other species. A variety of warmwater fish 
species also inhabit Sand Creek. Several of these fish species are white suckers, creek chub, longnose 
dace, fathead minnow, Iowa and Johnny darters, green sunfish (Lepomis cyanellus), bigmouth shiner 
(Notropis dorsalis), mosquitofish (Gambusia affinis), and brook stickleback (Culaea inconstans) (P. Winkle, 
personal communication, January 3, 2013). 

The Bluff Lake Nature Center is a 123-acre natural area located along Sand Creek. It includes a seasonal 
lake, emergent wetlands, short-grass prairie, mixed-grass prairie, a riparian zone, and forested wetland. 
Located approximately 0.5 mile south of the project area east of Havana Street, the Bluff Lake Nature Center 
is home to urban wildlife, including deer (Odocoileus spp.), red fox (Vulpes vulpes), beaver, reptiles, 
amphibians, and more than 75 species of birds (Bluff Lake Nature Center, 2010). 

RMA, part of the USFWS National Wildlife Refuge System, is located approximately 1.25 miles north of the 
project area. Habitat at RMA includes small patches of relatively undisturbed native prairie, wooded areas, 
and wetlands. In addition to the wildlife and bird species listed above, it is home to several species of bats 
and birds, Bald Eagles, various fish species, badger (Taxidea taxus), mice and ground squirrels, as well as 
numerous species of reptiles, amphibians, and insects. The RMA supports nesting eagles and provides 
wintering and foraging habitat for Bald Eagles, as well as communal roost sites (USFWS, 2010; NDIS, 
2004). 

4. Consultation history 
Consultation with USFWS was initiated in March 2004, at which time the I-70 East highway and East 
Corridor transit projects were being jointly analyzed. In April 2004, USFWS provided a list of federal 
endangered, threatened, proposed, and candidate species to be considered for analysis. Due to the length 
of time since that consultation, in December 2006 CDOT requested an updated list of threatened, 
endangered, candidate, and proposed wildlife and plant species and any designated critical habitat occurring 
within the I-70 East project area. CDOT received a letter from the USFWS on October 12, 2006, listing the 
sensitive species for Denver and Adams Counties. In December 2012, the USFWS’ online IPaC system was 
reviewed. In addition to consultation with USFWS and CDOT biologists, a biologist at RMA, the executive 
director at Sand Creek Regional Greenway, and the executive director at the Bluff Lake Nature Center were 
contacted. Information on the presence of special-status species at these natural areas was collected. The 
following list summarizes those consultations: 

 Mindy Hetrick, RMA biologist, was contacted by Atkins (formerly PBS&J) on September 5, 2006, and 
December 19, 2012, to discuss the presence of special-status species at RMA, particularly Bald Eagles 
and Burrowing Owls. 

 Katherine Kramer, the executive director of the Sand Creek Regional Greenway, was contacted by 
Atkins (formerly PBS&J) on September 11, 2006, to discuss the presence of special-status species in 
the Greenway. 

 Steve Norris, the executive director of the Bluff Lake Nature Center, was contacted by Atkins (formerly 
PBS&J) on September 12, 2006, to discuss the presence of special-status species at the Center. 

 Alison Michael, USFWS-CDOT liaison, was consulted on December 13, 2012, regarding species to 
consider and related issues. 
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 Aaron Eilers, CDOT Region 6 wildlife biologist, was contacted on December 13, 2012, regarding Platte 
River depletions; he provided a technical review of the document in March 2013. 

 Paul Winkle, fisheries biologist with CPW, was contacted by Atkins on January 3, 2013, to discuss 
fisheries resources of the South Platte River and Sand Creek. 

 Jeff Peterson, CDOT Environmental Programs Branch wildlife biologist, provided a technical review of 
this biological assessment in April 2013. 

Additional information and updates were gathered from their online resources. Findings from these 
consultations are noted in Section 5, Effects Analysis. Copies of the associated contact reports from 2008 
are in Appendix B. 

5. Effects analysis 
Following is a discussion of species listed by the USFWS with potential to occur in the project area. As 
mentioned previously, the entire project area falls within the block clearance area for the black-footed ferret 
and PMJM. For this reason, these species are not evaluated in this document. 

5.1. Ute Ladies’-tresses orchid (Spiranthes diluvialis) 
The Ute ladies’-tresses orchid was listed as threatened under the Endangered Species Act in January 1992, 
and is ranked as imperiled both globally (G2G3) and in the state of Colorado (S2) (NatureServe, 2012). This 
orchid is a perennial that grows up to 20 inches tall and has a distinctive spike of white flowers (USFWS, 
2010). It is known from British Columbia southwards to Colorado. Utah has the largest number of element 
occurrences, followed by Colorado (NatureServe, 2012). In Colorado, it is known from Boulder, El Paso, 
Garfield, Jefferson, Larimer, Moffat, and Weld Counties (NatureServe, 2012). The closest documented 
occurrence to the project area is in Wheatridge, Colorado (Fertig et al., 2005), roughly four miles west of the 
project area’s western terminus. Within the project area, there is a block clearance for this species along the 
South Platte River. 

The Ute ladies’-tresses orchid generally blooms from late July through the end of August (USFWS, 2010b). 
Depending on location and climatic conditions, however, the blooming timeframe can vary considerably 
(USFWS, 1992). It is adapted to early- to mid-seral sites with moist to wet conditions, where competition for 
light, space, water, and other resources is normally kept low by periodic or recent disturbance events 
(NatureServe, 2012). In Colorado, the orchid is found along perennial streams or rivers, or in groundwater-
fed spring or sub-irrigated meadows at elevations ranging from 4,560 feet to 6,260 feet (Fertig et al., 2005). 

The project area consists of highly developed urban areas and maintained properties in which there are no 
wet or sub-irrigated meadows. Non-jurisdictional wetlands found in highly modified sites, such as roadside 
ditches and stormwater basins, were formed from stormwater runoff and are unlikely to contain a seed 
source for Ute ladies’-tresses orchids. These types of areas typically do not require a survey for the orchid 
(USFWS, 1992). 

The most promising habitat for this species in the project area is within riparian and wetland habitats found 
along Sand Creek. Photographs of the projected impact area on Sand Creek are provided in Appendix C. 
Though they were not specifically surveyed for, Ute ladies’-tresses orchids were not observed along Sand 
Creek (or elsewhere in the project area) during field visits conducted in August 2005 or on September 1, 
2012. Richard McEldowney of Atkins, certified by USFWS-R6 to conduct Spiranthes surveys, completed the 
site assessment in 2012. The Ute ladies’-tresses orchid has not been documented on the RMA (USFWS, 
2001). Automobile and pedestrian bridge construction, bank stabilization, and check dam construction have 
previously disturbed the potentially suitable habitat that does exist along Sand Creek in the project area. The 
wetland habitats in the potentially impacted areas along Sand Creek are degraded and are dominated by 
aggressive species, including reed canarygrass (Phalaris arundinacea) and coyote willow (Salix exigua), 
which further reduces the potential for this species to exist in the project area. 
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5.1.1. Direct and indirect effects 
An estimated 1.05 acres to 1.15 acres of riparian habitat and 0.001 acre of wetland habitat at Sand Creek 
are expected to have direct, permanent impacts due to I-70 bridge widening over Sand Creek. Overall, the 
likelihood for Ute ladies’-tresses to occur along Sand Creek, or any part of the project area, is low; therefore, 
the probability of direct or indirect impact also is low. 

Increased impervious surfaces are likely to increase the amount of water that enters Sand Creek during rain 
events. If left without any sort of treatment, this type of indirect effect could cause accelerated bank erosion 
or channel incision in Sand Creek. Because a series of check dams have already been installed along Sand 
Creek (complete with grouted boulder riprap in some locations), the likelihood of channel incision is greatly 
reduced. Similarly, many of the banks of Sand Creek have already been hardened with riprap. Those banks 
that are not hardened tend to have wetland vegetation, such as reed canarygrass, sedges, and coyote 
willow, which would help to minimize bank erosion. In general, it is expected that the increased water 
delivered to the channel would cause little change to the creek, though it may flood out of its banks onto the 
floodplain that has been preserved along Sand Creek slightly more frequently. The change in frequency of 
flooding onto the floodplain would depend on stormwater runoff control both from the proposed project and 
other development in the Sand Creek watershed. 

To further reduce the likelihood of impacts, it is recommended that surveys be conducted during the month 
of August just prior to construction along the area of Sand Creek that would be specifically impacted. The 
purpose of these surveys is to ensure that the Ute ladies’-tresses orchid is not present in the impact zone. If 
Ute ladies’-tresses orchids are identified, formal consultation would be completed with the USFWS prior to 
construction. 

5.1.2. Cumulative effects 
Due to the general lack of suitable habitat and its likely absence from the project area, no cumulative effects 
to the Ute ladies’-tresses orchid are anticipated. 

5.1.3. Determination and rationale 
Because potentially suitable habitat for the Ute ladies’-tresses orchid does exist in the project area, but it has 
not been reported for either Denver or Adams Counties, has not been observed in the project area, and 
habitat quality in the project area has been previously degraded, the determination for the I-70 East project is 
that it may affect, but is not likely to adversely affect, the Ute ladies’-tresses orchid. 

5.2. Colorado butterfly plant (Gaura neomexicana ssp. 
coloradensis) 

The Colorado butterfly plant was listed as threatened under the Endangered Species Act in October 2000, 
and is ranked globally as imperiled (G3T2) and critically imperiled (S1) in the state of Colorado 
(NatureServe, 2012). In 2005, seven units were designated as critical habitat for the Colorado butterfly plant 
in Wyoming (USFWS, 2010c). The Colorado butterfly plant is a perennial plant that grows up to 2 feet tall. It 
is a member of the evening primrose family, which are distinguished by having flowers with four petals that 
are fused at the base into a slender tube (USFWS, 2011). The Colorado butterfly plant is currently known 
from 17 locations worldwide, all from a limited geographic area of southeastern Wyoming, western Nebraska 
and northeastern Colorado. In Colorado, it has been historically documented in Boulder, Douglas, Jefferson, 
Larimer, and Weld Counties (NatureServe, 2012), though its primary distribution in Colorado is in Larimer 
and Weld Counties (USFWS, 2010c); Weld County is 15 miles north of the project area. Within the project 
area, there is a block clearance for this species along the South Platte River. 

The Colorado butterfly plant flowers from June to September and fruits from July to October (Spackman et 
al., 1997). It is considered to be an early successional species that is adapted to stream channel sites that 
are periodically disturbed (USFWS, 2010c). It occurs on sub-irrigated, alluvial soils on level or slightly sloping 
floodplains and drainage bottoms at elevations ranging from 5,000 feet to 6,400 feet. Species that it 
commonly occurs with are red top (Agrostis stolonifera), Kentucky bluegrass (Poa pratensis), wild licorice 
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(Glycyrrhiza lepidota), Flodman’s thistle (Cirsium flodmanii), curlycup gumweed (Grindelia squarrosa), and 
scouring rush (Equisetum laevigatum) (USFWS, 2010c). 

The project area consists of highly developed urban areas and maintained properties in which there are no 
wet or sub-irrigated meadows. Non-jurisdictional wetlands found in highly modified sites such as roadside 
ditches and stormwater basins were formed from stormwater runoff and are unlikely to contain a seed source 
for the Colorado butterfly plant. 

In the project area, the most promising habitat for this species is within riparian and wetland habitats found 
along Sand Creek. Photographs of the projected impact area on Sand Creek are provided in Appendix C. 
Though they were not specifically surveyed for, Colorado butterfly plants were not observed along Sand 
Creek (or elsewhere in the project area) during field visits conducted in August 2005 or on September 1, 
2012. Richard McEldowney of Atkins, certified by USFWS-R6 to conduct Spiranthes surveys, and who has 
surveyed for the Colorado butterfly plant in other areas of Denver, completed the site assessment in 2012. It 
also has not been documented on the RMA (USFWS, 2001). The potentially suitable habitat that does exist 
along Sand Creek in the project area has been disturbed by previous activities, including previous 
automobile and pedestrian bridge construction, bank stabilization, and check dam construction (see 
Appendix C). The wetland habitats in the potentially impacted areas along Sand Creek are degraded and are 
dominated by aggressive species, including reed canarygrass (Phalaris arundinacea) and coyote willow 
(Salix exigua), which further reduces the potential for this species to exist in the project area. 

5.2.1. Direct and indirect effects 
An estimated 1.05 acres to 1.15 acres of riparian habitat and 0.001 acre of wetland habitat at Sand Creek 
are expected to have direct, permanent impacts due to I-70 bridge widening over Sand Creek. Overall the 
likelihood for the Colorado butterfly plant to occur along Sand Creek, or any part of the project area, is low; 
therefore, the probability of direct or indirect impact also is low. 

Increased impervious surfaces are likely to increase the amount of water that enters Sand Creek during rain 
events. If left without any sort of treatment, this type of indirect effect could cause accelerated bank erosion 
or channel incision in Sand Creek. Because a series of check dams have already been installed along Sand 
Creek (complete with grouted boulder riprap in some locations), the likelihood of channel incision is greatly 
reduced. Similarly, many of the banks of Sand Creek have already been hardened with riprap. Those banks 
that are not hardened tend to have wetland vegetation, such as reed canarygrass, sedges, and coyote 
willow, which would help to minimize bank erosion. In general, it is expected that the increased water 
delivered to the channel will cause little change to the creek, though may flood out of its banks onto the 
floodplain that has been preserved along Sand Creek slightly more frequently. The change in frequency of 
flooding onto the floodplain would depend on stormwater runoff control both from the proposed project and 
other development in the Sand Creek watershed. 

To further reduce the likelihood of impacts, it is recommended that surveys be conducted in the July/August 
timeframe just prior to construction along the area of Sand Creek that would be specifically impacted. The 
purpose of these surveys is to ensure that Colorado butterfly plant is not present in the impact zone. If 
Colorado butterfly plant is identified, formal consultation will be completed with the USFWS prior to 
construction. 

5.2.2. Cumulative effects 
Due to the lack of suitable habitat and its likely absence from the project area, no cumulative effects to the 
Colorado butterfly plant are anticipated. 

5.2.3. Determination and rationale 
Because potentially suitable habitat for the Colorado butterfly plant exists in the project area, but it has not 
been reported for either Denver or Adams Counties, has not been observed in the project area, and habitat 
quality in the project area has been previously degraded, the determination for the I-70 East project is that it 
may affect, but is not likely to adversely affect, the Colorado butterfly plant. 



I-70 East Environmental Impact Statement
Biological Assessment

 

 
August 2014 11
 

5.3. Bald Eagle (Haliaeetus leucocephalus) 
As mentioned previously, the Bald Eagle was delisted from the Endangered Species Act in 2007. It remains 
protected under the BGEPA, as well as the MBTA. Globally, the Bald Eagle is considered secure (G5), but in 
Colorado, breeding populations are considered to be imperiled and non-breeding populations vulnerable 
(NatureServe, 2012). The Bald Eagle occurs throughout North America. In eastern Colorado, the primary 
range for Bald Eagles is in the South Platte River and lower Arkansas River drainages (Andrews and 
Righter, 1992). 

Bald Eagles are typically observed near water, such as reservoirs and large rivers. During the breeding 
season, they nest in large cottonwood trees and in winter often communally roost in large trees. They eat 
fish, waterfowl, muskrats, squirrels, rabbits, prairie dogs and often eat carrion and road-killed animals (CPW, 
2012a). 

A Bald Eagle nest site occurs on the RMA, approximately 1.3 miles north of the project area; however, the 
activity status is undetermined (CPW, 2012a). A communal roost site used by eagles in the winter also 
occurs on the RMA, roughly 1 mile north of the southern perimeter of the refuge. Bald Eagles also are known 
to winter in areas both north and south of the project area, with their winter range extending over the project 
corridor in the Stapleton neighborhood (see Figure 5) (CPW, 2012b). In this area, the range extends from the 
RMA south over the Stapleton Neighborhood to Sand Creek—one roost site is located approximately 0.9 
mile south of I-70 in the Bluff Lake area (NDIS, 2004). 

Figure 5. Designated Bald Eagle winter range 

 

5.3.1. Direct and indirect effects 
Roughly 36.2 acres of direct impact are expected to occur to Bald Eagle wintering range in the immediate 
vicinity of I-70. There would be no direct or indirect impacts to nest sites, winter night roosts, or hunting 
perches. Impacts to prairie dog towns (11.4 to 13.5 acres) would reduce potential prey items for Bald Eagles, 
particularly in winter (see Figure 6) (Andrews and Righter, 1992). However, the impacts would occur to 
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prairie dog towns in the immediate vicinity of I-70, which are of marginal value to Bald Eagles and are likely 
generally avoided by eagles. Permanent impacts to riparian, wetland and open water habitat (totaling 1.05 to 
1.15 acres) at Sand Creek potentially decreases habitat available to waterfowl and poses a slight decrease 
in Bald Eagle foraging area. However, the impact to waterfowl is considered minimal. This is because: (1) 
the small amount of area impacted is in the immediate vicinity of the existing I-70 bridge over Sand Creek, 
and (2) the bridge would be expanded, thereby maintaining the current level of hydraulic connectivity of Sand 
Creek and minimizing indirect impacts up and downstream of the bridge. 

Figure 6. Black-tailed prairie dog colonies 

 

5.3.2. Cumulative effects 
Given the existing urban nature of the project area, and the proposed improvements, the I-70 East project is 
not expected to contribute to the cumulative impacts to Bald Eagles. 

5.3.3. Determination and rationale 
If Bald Eagles are present during project implementation, they should not be agitated or bothered to the 
degree that causes or is likely to cause, based on the best scientific information available: (1) injury to an 
eagle (injury is defined as a wound or other physical harm, including a loss of biological fitness significant 
enough to pose a discernible risk to an eagle’s survival or productivity); (2) a decrease in its productivity, by 
substantially interfering with normal breeding, feeding, or sheltering behavior; or (3) nest abandonment, by 
substantially interfering with normal breeding, feeding, or sheltering behavior. 

Based on the existing built-up urban environment, lack of breeding and roosting areas in the immediate 
project area, the location and poor quality of foraging habitat that would be impacted, and the fact that I-70 
East is an existing roadway facility, it is determined that implementation of the proposed project would not 
result in “take” of Bald Eagles, as described in the BGEPA and MBTA. 
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5.4. Conclusion and determination 
A No effect determination is made for the PMJM, the black-footed ferret, and for all five Platte River 
Species. A May affect, not likely to adversely affect determination is made for the Ute ladies’-tresses 
orchid and the Colorado butterfly plant. It is also determined that the proposed project would not result in the 
“take” of Bald Eagles, as described in the BGEPA and MBTA. 

A summary of effects to federally sensitive species due to construction of the I-70 East project is in Table 3. 

Table 3. Summary of effects on federally sensitive species 

Species Federal Status 
Determination of 

Effect 
Basis for Determination 

Small Mammals 

Black-footed ferret Endangered No effect Block clearance zone. Considered to be 
extirpated from eastern Colorado. 

PMJM Threatened No effect Block clearance zone. 

Plants 

Ute ladies’-tresses 
orchid 

Threatened May affect, not likely 
to adversely affect 

Potentially suitable habitat occurs along 
Sand Creek, but habitat has been 
degraded, and there are no documented 
occurrences within Denver or Adams 
Counties. 

Colorado butterfly 
plant 

Threatened May affect, not likely 
to adversely affect 

Potentially suitable habitat occurs along 
Sand Creek, but habitat has been 
degraded, and there are no documented 
occurrences within Denver or Adams 
Counties. 

Platte River Species 

Least Tern, interior 
population 

Endangered No Effect CDOT is a member of SPWRAP and has 
consulted with the USFWS and received a 
Biological Opinion approving their 
Programmatic Biological Assessment on 
depletions to the Platte River. These actions 
ensure that water flow in the Platte River is 
sufficient for listed species inhabiting it. 

Piping Plover  Threatened No Effect See above. 

Whooping Crane  Endangered No Effect See above. 

Pallid sturgeon  Endangered No Effect See above. 

Western prairie 
fringed orchid  

Threatened No Effect See above. 

Bald and Golden Eagle Protection Act; Migratory Bird Treaty Act  

Bald Eagle De-listed; 
protected under 
BGEPA and 
MBTA 

No take Impacts occur within an existing built-up 
urban environment to poor quality foraging 
habitat, there are no breeding or roosting 
areas in the project area, and no additional 
habitat fragmentation would occur. 

The summer prior to construction, the areas along Sand Creek that would be impacted would need to be 
surveyed during the correct phenological time period for both Ute ladies’-tresses orchid and the Colorado 
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butterfly plant. This ensures the most current information on their occurrence in the project area is known 
prior to construction. Impacts to riparian areas would be mitigated in accordance with Senate Bill 40, and 
would be limited to the area necessary for construction. Impacts to wetlands would likely be mitigated at a 
regional wetland bank. Stream channel impacts at Sand Creek would be restored to pre-impact dimensions 
after construction is completed.   
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Photo 1.  Facing ESE toward the north side of the I-
70 bridge over Sand Creek, showing existing 
conditions and check dam (9/1/12). 

Photo 2.  Facing ESE toward the north side of the I-
70 bridge over Sand Creek, zoomed in - showing 
existing conditions and check dam (9/1/12).  

Photo 3.  Facing E at Sand Creek’s stream channel 
and wetland habitat on the north side of the I-70 from 
the west bank (9/1/12).  

Photo 4.  Facing ESE under the I-70 bridge at Sand 
Creek from the west bank, showing existing 
conditions and riprap bank stabilization (9/1/12).  

Photo 5.  Facing WNW at Sand Creek’s stream 
channel and wetland habitat on the north side of the 
I-70 from the east bank (9/1/12).  

Photo 6.  Facing S under the I-70 bridge at Sand 
Creek from the west bank, showing existing 
conditions and riprap bank stabilization (9/1/12).  
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Photo 7.  Facing N under the I-70 bridge at Sand 
Creek from the pedestrian bridge south of I-70 
(9/1/12).  

Photo 8.  Facing N under the I-70 bridge at Sand 
Creek along the east bank under I-70 (9/1/12).  

Photo 9.  Facing N toward the south side of the I-70 
bridge at Sand Creek, showing the riparian area east 
of the creek that had been previously cleared 
(9/1/12).  

Photo 10.  Facing NE toward the south side of the I-
70 bridge at Sand Creek, showing the riparian area 
east of the creek that had been previously cleared 
(9/1/12).  

Photo 11.  Facing E at the area south of I-70 bridge 
showing the east bank of Sand Creek fbetween the 
pedestrian bridge and the I-70 bridge (9/1/12).  

Photo 12.  Facing W at the area south of I-70 bridge 
showing the west bank of Sand Creek between the 
pedestrian bridge and the I-70 bridge (9/1/12).  



I-70 East Environmental Impact Statement 
Draft Biological Assessment 

 

 

  
May 2013 
 

 

Photo 13.  Facing S at the east bank of Sand Creek 
south of the pedestrian bridge (9/1/12).  

Photo 14.  Facing S at the west bank of Sand Creek 
south of the pedestrian bridge (9/1/12).  
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1. Introduction 
The I-70 East Environmental Impact Statement (EIS) is a joint effort between the Federal Highway 
Administration (FHWA) and the Colorado Department of Transportation (CDOT). The intent of the EIS is to 
identify potential highway improvements along I-70 in the Denver metropolitan area between I-25 and Tower 
Road and to assess their potential effects on the human and natural environment.  

1.1. Project limits 
As shown on Figure 1, the project limits extend along I-70 between I-25 and Tower Road. The project area 
covers portions of Denver, Commerce City, Aurora, and Adams County. This area includes the 
neighborhoods of Globeville, Elyria and Swansea, Northeast Park Hill, Stapleton, Montbello, and Gateway. 
The portion of Aurora in the project area is referred to as the Aurora Neighborhood in this report. Each 
resource has a specific study area based on the resource. 

Figure 1. Project area 

 

1.2. Project background 
Analysis of I-70 began in June 2003 as part of the I-70 East Corridor EIS, a joint effort conducted by CDOT, 
FHWA, the Regional Transportation District (RTD), the Federal Transit Administration (FTA), and the City 
and County of Denver (Denver). In June 2006, CDOT and RTD determined that the highway and transit 
elements of the I-70 East Corridor EIS process serve different travel markets, are located in different 
corridors, and have different funding sources. Therefore, the highway and transit components of the analysis 
were separated. After the project separation, the Draft EIS, published in November 2008, fully evaluated the 
alternatives that addressed the purpose and need of the project and, therefore, made it through the 
screening process. With the release of the 2008 Draft EIS, the public and agencies had an opportunity to 
review and comment on it. Public hearings were held to present the information and encourage formal 
comments. Due to the complexity of the project and the extensive amount of public comments received 
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during the formal comment period, the project team decided to form the Preferred Alternative Collaborative 
Team (PACT) as part of a collaborative process with project stakeholders to recommend a preferred 
alternative. Through this collaborative process, additional analysis was performed, which resulted in the 
elimination of two previous alternatives and the addition of a new alternative option. 

Because more than four years has passed since the 2008 Draft EIS was first published in 2008, many 
federal and state regulations and requirements have changed. Additional analysis and public involvement 
efforts were performed to determine the validity of the alternatives that were considered reasonable 
alternatives in the 2008 Draft EIS. Based on the public comments, the additional analysis, and the PACT 
collaborative process, the project team determined that the Realignment Alternatives are no longer 
reasonable. Consequently, a new alternative option was designed to address the public concerns and 
incorporate their comments. Due to the changes in the alternatives, outdated census data, and new federal 
and state laws and regulations, the analysis in the 2008 Draft EIS was revisited and a Supplemental Draft 
EIS was written. 

2. Report overview 
This report provides hydrologic and hydraulic analysis of offsite and onsite drainage basins and defines 
project area flooding and existing Federal Emergency Management Agency (FEMA) floodplains on and 
around the project area for existing conditions and the different highway alternatives. The hydrologic analysis 
and the corresponding flow rates crossing the I-70 East project area are derived from existing drainage 
studies that cover the I-70 East project area. A preliminary onsite hydrological analysis was done to estimate 
flows and size storm sewers to route the onsite flows to the South Platte River. Several pipe alignments for 
routing onsite flows were examined, and the most practical alignment is proposed. Offsite flows interacting 
with the proposed alternatives were analyzed, and a description of offsite flows and their management is 
presented. This assessment also includes preliminary recommendations for improvements to existing cross-
culverts and bridges that drain areas upstream from the project area. Additional design and analysis for the 
proposed drainage facilities including pipe and pond sizes will be conducted as part of final design .. The 
proposed drainage facilities have been designed and analyzed for the 100-year storm event. 

3. Resource definition 
The project alternatives are located in the northeastern part of Denver and cross portions of Commerce City, 
Aurora, and Adams County. The project area climate is semi-arid continental. The area is a transition zone, 
from foothills to a plains climate. The area has cold, dry winters and warm, relatively dry summers. 

The drainage recommendations presented in this document are based on the best information available. 
This is a draft document and should not be used as the sole basis for final design, construction, remedial 
action, or as the basis for major capital decisions. 

4. Applicable laws, regulations, and 
guidance 

This section discusses applicable laws, regulations, and guidance as they pertain to the analysis of 
hydrology and hydraulics in the EIS. 

4.1. Laws and regulations 
The following laws and regulations will be followed to address potential drainage issues in the EIS. 
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4.1.1. National Environmental Policy Act 
The National Environmental Policy Act (NEPA) of 1969, as amended, (42 United States Code §4321 et seq., 
Public Law 91-190, 83 Stat. 852), mandates that transportation decisions involving federal funds and 
approvals consider social, economic, and environmental factors in the decision-making process. NEPA also 
requires that agencies making such decisions consult with other agencies and involve the public, disclose 
information, investigate the environmental effects of a reasonable range of alternatives, and prepare a 
detailed statement of the environmental effects of the alternatives. 

4.1.2. Council on Environmental Quality Regulations 
The Council on Environmental Quality (CEQ) Regulations Part 1502, Environmental Impact Statement, (40 
Code of Federal Regulations §1502.14), requires that an EIS be prepared when a proposed action is 
projected to have a significant impact on the quality of the human environment. Under the Council on 
Environmental Quality Regulations, an EIS must provide full and fair discussion of significant environmental 
impacts and inform decision makers and the public about project alternatives. 

4.1.3. Executive Order 11988 
Executive Order 11988 requires that federal agencies avoid, to the extent possible, long- and short-term 
adverse impacts associated with the occupancy and modification of floodplains and avoid direct and indirect 
support of floodplain development wherever there is a practicable alternative. In accomplishing this 
objective, "… each agency shall provide leadership and shall take action to reduce the risk of flood loss, to 
minimize the impact of floods on human safety, health, and welfare, and to restore and preserve the natural 
and beneficial values served by flood plains in carrying out its responsibilities" for the following actions: 

 Acquiring, managing, and disposing of federal lands and facilities 

 Providing federally undertaken, financed, or assisted construction and improvements 

 Conducting federal activities and programs affecting land use, including but not limited to water and 
related land resources planning, regulation, and licensing activities 

4.1.4. National Flood Insurance Program 
The National Flood Insurance Program (NFIP) was created by Congress in 1968 through the National Flood 
Insurance Act of 1968 (Public Law 90-448). It enables property owners in participating communities to 
purchase insurance protection against losses from flooding. Participation in the NFIP is based on an 
agreement between local communities and the federal government that states that if a community will adopt 
and enforce a floodplain management ordinance to reduce future flood risks to new construction in Special 
Flood Hazard Areas (SFHA), the federal government will make flood insurance available within the 
community as a financial protection against flood losses. The SFHAs and other risk premium zones 
applicable to each participating community are depicted on Flood Insurance Rate Maps (FIRM). The 
Mitigation Division of FEMA manages the NFIP and oversees the floodplain management and mapping 
components of the program. The program was first amended by the Flood Disaster Protection Act of 1973, 
which made the purchase of flood insurance mandatory for the protection of property within SFHAs. 

4.1.5. Federal Highway Administration Technical Advisory T6640.8a 
This FHWA advisory document provides guidance that the analysis of land use impacts should identify 
current development trends and state and/or local government plans and policies on land use and growth in 
the area that will be impacted by the proposed project. 

4.2. Applicable guidance 
All drainage design work associated with the I-70 East project would be performed in compliance with the 
following technical guidance: 

 CDOT Drainage Design Manual (2004) 
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 CDOT Municipal Separate Storm Sewer Permit (2008) 

 FHWA Roadside Design Guidelines (2003), based upon the American Association of State and Highway 
Transportation Official’s Roadside Design Guide (2002) 

 Denver Storm Drainage Design and Technical Criteria Manual (Denver Wastewater Management 
Division [WMD], 2006) 

 Urban Drainage and Flood Control District (UDFCD) Urban Storm Drainage Criteria Manual (2001, 
Revised 2006) 

 City of Aurora Storm Drainage & Technical Criteria (2005) 

 City of Commerce City Drainage Criteria Manual (n.d.) 

 Adams County Storm Drainage Design and Stormwater Quality Regulations (2001) 

 Arapahoe County Draft Stormwater Management  Manual (2012) 

 Union Pacific Railroad Hydraulic Design Criteria (2003) 

In addition, stormwater requirements for the following agencies would be incorporated, as necessary: 

 Denver Water Board  

 Colorado Water Conservation Board 

 Colorado Department of Public Health and Environment 

In locations subject to the design criteria of two or more entities, the most stringent criteria would be applied 
to the project design, unless otherwise noted. 

4.3. Permits and approvals 
Various permits may be necessary for construction and operation of this project. The listing herein is not all-
inclusive. All permits required to perform the work would be determined during the design phase of the 
project. 

4.3.1. National Pollution Discharge Elimination System Stormwater 
Discharge Permit 

A National Pollution Discharge Elimination System (NPDES) Stormwater Discharge Permit from the 
Colorado Department of Public Health and Environment and the governing local jurisdictional entities 
(Denver, Aurora, Adams County) would be obtained prior to construction of the project, as per Section 402 of 
the Clean Water Act. Construction documents would include a stormwater management plan detailing the 
best management practices (BMP) to control erosion and sedimentation and the discharge of any pollutants 
that may enter stormwater and be transported to receiving waters. 

Any new stormwater systems associated with this project would meet or exceed goals for discharge of runoff 
constituents (where these goals have been established) through the use of non-structural and structural 
BMPs. 

4.3.2. Groundwater discharge permit 
Any dewatering of groundwater during construction would be in accordance with the Water Quality Control 
Division (WQCD), Colorado Discharge Permit System Application for Construction Wastewater Discharge, to 
be obtained from the Colorado Department of Public Health and Environment. 

Any permanent groundwater diversion would be permitted, in accordance with the WQCD’s Colorado 
Discharge Permit System Application. WQCD has standards that govern discharge into receiving waters. All 
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information needed to assist WQCD in their evaluation and establishment of a water quality standard for this 
permit would be provided, as required. 

4.3.3. Section 404 permit 
A Section 404 permit may be needed, as there is a possibility that construction activities could discharge 
dredged and fill materials into jurisdictional wetlands or waters of the U.S. The location of wetlands within the 
project area has been delineated in accordance with the approved procedures of the U.S. Army Corps of 
Engineers. Stipulations of this permit would be incorporated into project construction documents. A Section 
401 water quality certification also may be required from the state to obtain the Section 404 permit. 

4.3.4. Floodplain use permit 
The location of floodplain areas would be delineated from the most current FIRM published by FEMA. A 
permit would be obtained from the Floodplain Administrator of the affected jurisdiction for any construction 
within areas delineated as Zone A, AE, AH, AO, or A99 on FIRM. A Conditional Letter of Map 
Revision/Letter of Map Revision (CLOMR/LOMR) process may need to be undertaken with FEMA if the 
proposed construction raises the regulatory base flood elevation of any floodplain. 

4.3.5. Sewer use and drainage permits 
Sewer use and drainage permits would be obtained for all connections. This includes temporary connections 
into any sanitary sewer or storm sewer systems that are owned by Denver WMD or that discharge into a 
storm or sanitary sewer system owned by Denver WMD outside of the CDOT right of way. Sewer use and 
drainage permits would be obtained for: 

 Cutoffs of services lines 

 Abandonment of sewers (sanitary or storm) 

 Minor modification (manholes and inlets only) 

 New or relocated service connections 

Sewer use and drainage permits would be obtained from other affected local jurisdictions, as required. 

4.3.6. Municipal separate storm sewer permit 
Implementation of Municipal Separate Storm Sewer (MS4) Program elements within the project area would 
be undertaken, as necessary. These include, but are not be limited to: 

 Illicit discharges into the storm sewer system 

 Maintenance of structural controls 

5. Existing conditions 
This section discusses the existing conditions of the drainage system in the project area and includes a 
description of FEMA floodplains, background information on drainageways in and near the project, a flooding 
history for the area, major drainageways crossing the corridor, existing drainage structures, and completed 
drainage studies and projects in the area. 

5.1. Drainage system background 
The project area crosses the South Platte River and Sand Creek, which is a tributary to the South Platte 
River. The South Platte River, Sand Creek, and areas within the city where non-regulated flooding occurs 
need to be combined to understand the full background of the drainage area for the project. The history of 
the drainageways, including historical use and flooding events, along with engineering drainage studies and 
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construction projects completed in the area were combined to develop the necessary background 
information. 

Historically, the South Platte River played a key role in the development of the Denver metropolitan area. It 
served a number of purposes, ranging from the transportation of water from upstream basins and mountain 
reservoirs to the transportation of supplies and immigrants to the west. The South Platte River has served as 
the source of municipal, industrial, and agricultural water supply, as well as a way to dilute and discharge 
sewage effluent. Sand and gravel carried downstream to the Denver area became a source of income for 
Denver as it was used as the raw building materials for the infrastructure both in and around the city. 

Sand Creek is the major tributary crossing in the project area. Sand Creek flows from the east and joins with 
the South Platte River north of the project area. Sand Creek experiences significant erosion and has a high 
erosion potential due to the creek bed being composed primarily of sandy alluvial soils. 

5.2. Flooding events 
Flood events in the project area include two separate types: (1) flooding of regulated floodplains, and (2) 
flooding of urban flooding areas (UFAs), which are potential areas of flooding with flood depths of 1.5 feet, 
not identified as SFHAs by FEMA. Both the South Platte River and the major drainageways that cross the 
project area have a history of flood events. These events have been documented in the Denver Storm 
Drainage Master Plan (DSDMP) (Denver WMD, 2009, revised 2010) and the more significant ones are 
highlighted in Section 5.2.3. of this report, Major Flood Events. 

5.2.1. Regulated floodplains and major drainageways 
Flooding of regulated floodplains and major drainageways in the corridor occurs at areas where the 100-year 
flows in the drainageways are channeled through structures (bridges and culverts). This produces a 
backwater effect that can cause the water surface upstream of the structures to rise, spread out, and 
produce flooding in the vicinity of the crossing. In some cases, the existing structures do not have the 
capacity for the 100-year flows, and the water overtops the structures, substantially increasing the flooding 
limits at the structure and for areas downstream. 

The flows and hydraulics of the existing structures have been analyzed by FEMA and UDFCD in various 
flood insurance studies (FIS), flood hazard area delineations, and outfall system planning studies. The 
resulting flooding limits have been designated as regulatory “Floodplains and Floodways,” and are shown on 
the current FIRMs published by FEMA. The floodplains and floodways in the project area, identified as 
SFHAs, are shown in Figure 2. 

Improvements to the drainageways and structures within the SFHA are subject to FEMA policy and 
regulations. The SFHAs require rigorous hydraulic modeling to accurately determine the effects of the new 
construction on the existing regulatory base flood elevation (BFE) and the floodplain and/or floodway. 
Generally, these regulations allow for increases in the BFEs of 0 to 1 foot depending on the type of flood 
zone. In cases where the BFE is increased, a CLOMR—followed by a LOMR—may have to be obtained 
from FEMA. 

The CLOMR/LOMR process is a regulatory procedure that allows FEMA to review and examine the 
hydraulic models and proposed improvements. FEMA then determines if the floodplain changes are 
acceptable (e.g., increased flooding does not result in increased property damage or result in structures 
being placed in the regulated floodplain). If there is no increase in the BFE, then the analysis should be 
submitted to the governing agencies to verify that the CLOMR/LOMR process is not necessary. 

5.2.2. Urban flooding areas 
UFAs are the areas where DSDMP has determined that overland flooding occurs because the existing storm 
drain systems have insufficient capacity to convey the runoff from the various rainfall events. The DSDMP 
also labels these areas as potential ponding areas. There are several UFAs in the project area. In the 
majority of cases, it has been determined that the existing drainage systems are inadequate for rainfall 
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events in excess of the 2-year storm. The DSDMP provides preliminary recommendations for stormwater 
infrastructure improvements to adequately convey the 2-year event in residential areas and the 5-year event 
in commercial and industrial areas. These proposed improvements may be constructed in the future as 
funding allows. Because the proposed improvements in the DSDMP would only provide conveyance for the 
2-year and 5-year storm events, and the design criteria applicable to the corridor is based on the 100-year 
storm events, alternatives to route the onsite and offsite 100-year flows were studied specially for the Partial 
Cover Lowered Alternative. The alternatives presented in this document provide opportunities to address the 
UFAs along the 46th Avenue corridor. The construction of these facilities would provide some relief by 
reducing the amount of water traveling overland during major storm events in areas downstream (north) of 
the 46th Avenue corridor. 

5.2.3. Major flood events 
Flooding in Denver typically is due to short-duration, high-intensity precipitation events that occur between 
May and September. Denver has a documented history of significant flood events for the period of May 1844 
to September 2013. Flooding in Aurora and Adams County is similar to that in Denver. These events show 
the seriousness of floods in this area and the need for proper design and anticipation of probable large storm 
events. The following major flood events occurred in the project area: 

 On September 9 to 16, 2013, a complex weather pattern produced torrential rain along the Front Range 
of Colorado, unleashing deadly flash floods in and near the foothills, which lead to a major river flood 
event for the South Platte River valley. This flood was the most costly to date in Denver. 
 

 On 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 1-hour record by more than 1.5 inches. 

 On May 5 and 6, 1973, the South Platte Basin experienced a storm event that brought as much as 6 
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. 

 On July 23 and 24, 1965, heavy rain fell over Denver and Aurora, washing out earthen bridges over 
Sand Creek and causing flooding of roads, streets, and bridges. 

 On May 8 and 9, 1957, more than 4 inches of rainfall fell in a storm 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 cubic feet per second (cfs) at Stapleton International Airport. Most of 
the damages from this event were due to erosion undercutting houses, damaging bridges, and eroding 
railway embankments. 

 In May 1948, a storm produced 8 inches of rainfall at the center of the storm in 4 hours. Discharge at the 
mouth of Sand Creek was estimated to be 15,000 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 was also damage 
due to water inundation of homes and businesses. 

Within the project area, there are several locations where significant flooding problems have occurred. One 
example of a significant flooding problem is the I-70/Colorado Boulevard interchange, where ponding depths 
at the existing drainage structures significantly exceed allowable criteria. Another area where significant 
flooding occurs is on the elevated portion of I-70 above York Street.  

5.3. Major drainageways 
There are two major drainageways within the project area: the South Platte River and Sand Creek. These 
drainageways are considered SFHAs and are regulated by FEMA. The FEMA flood zone information is listed 
in Table 1.  
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Table 1. Major drainageways 

Stream or Drainageway FEMA Flood Zone 

South Platte River Zone AE 

Sand Creek Zone AE 

As alternative designs are developed, the hydraulics at each of these crossings will be analyzed to ensure 
that hydraulic capacity is adequate for the various flood events and that no negative effects to the regulatory 
floodplains result. 

5.4. Existing drainage structures 
Storm sewer systems or cross drainage structures currently exist within the project area. Major crossings for 
the drainage system under existing I-70 are discussed in this section.  

Along the existing I-70 alignment, there are numerous existing drainage systems. Along the elevated portion, 
inlets are tied to storm drains that lie under the streets below I-70. Just west of Colorado Boulevard, I-70 
returns to an at-grade highway. There is a system of inlets and storm sewers, from 15-inch diameter up to 
30-inch diameter, that connect to a 42-inch storm sewer that heads north, just east of Colorado Boulevard 
and eventually connects to a 78-inch storm sewer that continues to head north and west and drains into the 
South Platte River by the York Street outfall. 

East of Colorado Boulevard, a storm sewer system collects runoff from east of Dahlia Street and west of 
Monaco Street. These systems converge to a 72-inch reinforced concrete pipe (RCP) located under Dahlia 
Street that carries the drainage to the north toward Sand Creek. Along this portion of I-70, from Colorado 
Boulevard to just west of Quebec Street, there are sanitary sewer and water lines that border I-70 on both 
sides. 

East of Monaco Street there is a storm sewer system that carries runoff from I-70 to Sand Creek. A 48-inch 
pipe crosses just west of Sand Creek that carries the outfall from this system. 

According to Denver’s Geographic Information System (GIS) data, there are no other major crossings 
heading east on I-70 to the east project limit. Before design, a walkthrough of the I-70 East project area 
should be conducted to confirm that no other major crossings have been constructed. 

5.5. Related studies and projects 
The DSDMP provides updated stormwater hydrology, hydraulics, and capital improvement planning for the 
stormwater drainage basins in Denver. Additional studies for the Lower Montclair FLO-2D Analysis and the 
Park Hill Outfall System Plan provide more detailed information regarding the hydrology and hydraulics of 
the I-70 project corridor. The project team extensively reviewed these documents and coordinated their use 
with Denver staff. The overall master plan basin map is included in Appendix B. FLO-2D exhibits from the 
Lower Montclair and Park Hill studies also are included. 

5.6. Other related issues 
This section describes issues related to hydrology and hydraulics to further outline the existing drainage 
conditions within the project area. It discusses additional aspects that may be required as the project 
develops and also summarizes the findings of other memoranda produced for the Draft EIS and 
Supplemental Draft EIS. 



I-70 East Environmental Impact Statement
Hydrology and Hydraulics Technical Report

 

  
August 2014 

 
9

 

5.6.1. Wetlands and waters of the U.S. 
Water bodies that may be considered jurisdictional waters by the U.S. Army Corps of Engineers include 
streams/channel beds, wetlands, and ponds (including perennial and seasonal ponds). Wetlands are areas 
that are inundated or saturated by surface or groundwater 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. All wetlands effects and effects to waters of the U.S. are identified within the 
project limits in the I-70 East Wetlands and Waters of the U.S. Technical Report (2013). 

5.6.2. Future land use 
Future land use changes for Denver’s drainage basins have been identified in Blueprint Denver (Denver, 
2002), which identifies the major transportation network improvements and established the basis for future 
land use planning. The DSDMP has incorporated these data, and as such, the hydrology presented herein is 
consistent with Blueprint Denver. 

5.6.3. Water quality, retention, and erosion control requirements 
As project alternatives develop, water quality facilities should be incorporated to the extent practicable within 
the project limits. These facilities should be designed to all appropriate local, state, and federal requirements 
to meet current NPDES requirements, and will be documented in the Final EIS. This process will be refined 
as the project continues and suitable locations for water quality BMPs are identified. All water quality 
measures and proposed BMPs will be developed in close coordination with the environmental scientists 
working on the project. 

5.6.4. Outfall protection 
Outfall protection will be required at culvert outlets and should be designed as the final design of the project 
is completed. The majority of outfall protection should be designed in accordance with standard CDOT or 
UDFCD requirements. Areas requiring significant outlet protection should be designed individually. 

6. Hydrologic analysis 
Flows at critical locations within the project area have been obtained from the sources mentioned previously. 
Generally, flows crossing the alternatives have been obtained from the DSDMP, and flows in the major 
channels have been obtained from the FEMA FIS or urban drainage hydrology and hydraulic studies. For the 
Partial Cover Lowered Option, a preliminary hydrologic analysis was done for the onsite drainage area lying 
between the high points of the lowered section. 

The study area for the floodplains and drainage is the construction limit of the project alternatives. It includes 
bridge crossings at the South Platte River and Sand Creek, as seen in Figure 2. Both streams include a 
delineated 100-year floodplain. 
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Figure 2. Floodplains and drainage study area 

 

6.1. Basin descriptions 
Drainage basins have not been delineated for this study; however, the basin boundaries from the previous 
DSDMP are shown in Figure 3. Basins draining through the project area generally are developed, being 
composed of both residential and commercial growth. From I-25 to Tower Road, I-70 is bounded by 
completely developed land both north and south of the highway. This is significant to the project because 
developed land results in increased stormwater runoff. 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 I-70 corridor, can generate stormwater 
runoff from 2 to 5 cfs for a 100-year event. This increase in runoff can and does create flooding problems 
when not mitigated by stormwater detention facilities. A proportional increase occurs for all runoff events. 

Many larger basins that have been studied previously 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. Although the South Platte River has the largest 
drainage basin, the largest discharge is seen in Sand Creek, the next largest drainage basin, which covers 
an area of approximately 189 square miles. 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. 
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Figure 3. Major drainageways 

 

6.2. Rainfall data 
As mentioned previously, flooding in Denver 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 (NOAA), as well as the UDFCD. Studies performed by 
these agencies have resulted in the development of design rainfall events for the Denver metropolitan area. 
For purposes of this analysis and many of the hydrologic studies previously performed along the corridor, a 
1-hour rainfall event has been used. This number represents the estimated maximum rainfall that will occur 
over a 1-hour period for a family of rainfall events from the 2-year to the 100-year event. These events also 
can be described in terms of their probability of occurring in any given year. For instance, a 2-year event has 
a 50-percent chance of occurring in any given year and a 100-year event has a one-percent chance of 
occurring in any one year. These data are presented in the Denver Storm Drainage Design and Technical 
Criteria Manual (Denver WMD, 2006). Derivation of rainfall data is similar for Commerce City, Adams 
County, and Aurora and their data are contained in the respective drainage criteria manuals for each of 
these municipalities. 

7. Major drainage features along 
alignments 

There are various locations within the project area where existing drainage conditions might be expected to 
influence the selection of the highway alternatives. This section provides descriptions of the existing 
drainage conditions at those design locations, discusses the types of flooding problems encountered, the 
magnitudes of flows, and foreseeable solutions. Figure 4 shows the design locations noted in the following 
sections. Drainage issues are discussed by the following areas: 



I-70 East Environmental Impact Statement 
Hydrology and Hydraulics Technical Report 

 

  
12 

 
August 2014

 

 I-25 to Brighton Boulevard 

 Brighton Boulevard to Dahlia Street 

 Dahlia Street to I-270/I-70 interchange 

 I-270/I-70 interchange to I-225 

 I-225 to Tower Road 

As noted earlier, significant flooding and drainage problems have been documented within the project area; 
the most recent flood event having occurred in September of 2013. The design locations between I-25 and I-
270 are identified as 1-H through 8-H, and shown on Figure 4. These locations were selected based on the 
results of prior studies. The design locations represent the area where stormwater runoff is routed across the 
I-70 East project alignments, based on topographic features, low points in the ground, and man-made 
conveyances. 

Figure 4. Drainage design locations 

 

7.1. I-25 to Brighton Boulevard 
Improvements on this section of I-70 are proposed to consist solely of restriping for additional lanes. Existing 
drainage conditions are documented in the DSDMP. This section of I-70 is located in Denver basin 0059-01, 
(Globeville-Utah Junction). At present, stormwater runoff is carried through a system of storm drains that 
ultimately discharge into the South Platte River. No significant changes to existing drainage conditions are 
anticipated. 

7.1.1. Design location 1-H 
The hydrologic modeling for the Globeville basin (0059-01) has demonstrated that the elevated portion of  
I-70 immediately west of the South Platte River is located above a UFA. This area is also mapped as a 
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FEMA floodplain in the current FIRM. The area below the viaduct is subject to flooding; however, because 
no reconstruction work is proposed here, no improvements will be proposed. 

7.1.2. Design location 2-H 
Existing eastbound and westbound bridge structures over the South Platte River—for both the main line and 
associated on and off ramps—are included at this design location. Construction of the current bridge 
structures was completed in 2004. These structures were designed to provide conveyance for the 100-year 
flood event. All flows in the channel are contained entirely within the structure openings. These structures 
are identified as CDOT structure IDs E-17-UW, E-17-UX, E-17-UP, and E-17-UQ. An updated storm drain 
also was constructed below the new structures in 2004, and no changes to this system are anticipated. 

7.2. Brighton Boulevard to Dahlia Street 
Under existing conditions, I-70 is primarily located on a 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 existing 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 DSDMP. This portion of I-70 is located in DSDMP drainage basin 0060-02 (I-70 and York 
Street). The drainage basin consists of a mix of industrial and residential land uses and is fully built out. The 
offsite drainage along the south side of I-70 follows more or less in a southeast-northwest direction toward 
the South Platte River. There are several drainage crossings that are capable of handing flows that are less 
than a 1-year event. During storm events, surface flooding inundates the project area. 

7.2.1. Design location 3-H 
Hydrologic analysis of this area was provided in the Lower Montclair Basin study and shows surface runoff in 
this area may exceed 4,000 cfs for a 100-year peak runoff event. This surface runoff flows under the existing 
viaduct from south to north and ultimately drains to the South Platter River. 

7.2.2. Design location 4-H 
At design point 4-H, I-70 crosses over York Street and there 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. An 
existing 72-inch storm drain crosses under I-70 below York Street to provide drainage for the area south and 
east of the viaduct. The estimated 100-year flow at this location is 713 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 major storm events. As mentioned previously, the existing inlets that drain the low point of the  
I-70 viaduct are inadequate and, as a result, flooding occurs on this portion of I-70. 

7.2.3. Design location 5-H 
Design point 5-H is the area near the I-70/Vasquez Boulevard interchange. This section of the highway lies 
in the I-70 and York Street (0060-02) drainage basin of the DSDMP. A very large drainage area (Denver 
basins 4400-02 and 0060-01) to the south and east of this location drains toward I-70. The existing storm 
drain system is not adequately sized to convey storm drainage events in excess of the 2- to 5-year peak 
runoff event. At design location 5-H, flows 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 basin combine and flow below the I-70 viaduct in 
a northerly direction. The total estimated flow at this location during the 100-year event is 400 cfs. The basin 
is currently fully developed and changes in future land use or redevelopment can be expected to have 
minimal effect on the peak flow rates. 

7.2.4. Design location 6-H 
Design location 6-H is located at the I-70/Colorado Boulevard interchange. This portion of the highway is at 
grade and lies within the I-70 and Colorado Boulevard drainage basin of the DSDMP (0060-01). It is also the 
low point of a sag vertical curve in the highway profile. During the 100-year storm event, approximately 500 
cfs crosses the highway in a northerly direction. 
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7.2.5. Design location 7A-H 
At design location 7A-H (Dahlia and I-70), approximately 168 cfs flows overland along Dahlia Street under  
I-70 during the 100-year storm event. In addition to these specific locations, I-70 is an embankment that 
impounds runoff on the south side of the highway from Colorado Boulevard to Holly Street prior to flowing 
over the highway. 

7.3. Dahlia Street to I-270 
The portion of I-70 from Dahlia Street to I-270 generally will be reconstructed at grade and will cross over 
Sand Creek on the structure just east of the I-70/Quebec Street interchange. Existing drainage conditions 
are documented in the DSDMP. This section of I-70 is located in the DSDMP Sand Creek drainage basin, 
north Stapleton, Quebec Street corridor, and south Stapleton (0060-01, 4400-01, 4400-02, and 4400-03). 

7.3.1. Design location 8-H 
At this design location, I-70 would cross over Sand Creek. There are separate bridge structures over this 
channel for the eastbound and westbound lanes. Construction of the current bridge structures was 
completed recently. These are identified as CDOT structure IDs E-17-GE and E-17-BY. Based on the 
current FEMA FIS for Sand Creek, the entire 100-year estimated flow is contained within the hydraulic 
opening of the current structure and no overtopping of I-70 occurs. Sand Creek in this location is identified 
as a Zone AE SFHA. Zone AE floodplains have been studied in significant detail and have BFEs. In general, 
local floodplain ordinances limit rises in water surface to less than 1 foot due to construction or 
improvements. Sand Creek maintains the same flow rate throughout the project area; therefore, the same 
design will apply at all Sand Creek crossings. 

7.4. I-270 to I-225 
The portion of I-70 from I-270 to I-225 generally will be reconstructed and widened at grade along the current 
alignment. Existing drainage conditions will be maintained, and areas currently subject to flooding during 
rainfall events would remain subject to flooding. Those sections of the highway that will be widened and 
reconstructed at existing grades or profile grades similar to existing may require investigation as part of the 
Final EIS for improved cross drainage structures, new roadside ditches, and new trunk storm drains and 
detention systems to reduce flows across the highway to meet design criteria. 

The hydraulic openings of new bridges will be designed to meet FEMA requirements. New bridges located 
over FEMA-regulated floodplains will be designed to meet the regulations regarding their affect on the 
existing regulatory BFEs and floodplain limits. 

7.5. I-225 to Tower Road 
The final section of I-70 analyzed begins at I-225 and proceeds east to Tower Road, the east terminus of the 
project. This portion of I-70 generally will be reconstructed and widened at grade along the existing 
alignment. Existing drainage conditions may be maintained, and areas currently subject to flooding during 
rainfall events may continue to remain subject to flooding. Those sections of the highway that will be 
widened and reconstructed at existing grades or profile grades similar to existing, may require investigation 
of improved cross drainage structures, new roadside ditches, and new trunk storm drains and detention 
systems to reduce flows across the highway to meet design criteria. 

The hydraulic openings of new bridges will be designed to meet FEMA requirements. New bridges located 
over FEMA-regulated floodplains will be designed to meet the regulations regarding their affect on the 
existing regulatory BFEs and floodplain limits. 

7.6. Summary of major drainage features 
Table 2 summarizes the existing major crossings (larger than 48 inches) for the project. Peak flows for the 
100-year event are shown for drainageway crossings only. Where storm sewer systems cross the proposed 
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project, peak flows are not shown. These flows occur as both pipe flows and overland flows. Through further 
analysis, 100-year peak flows must be determined when a preferred alternative has been identified. 

Table 2.  Summary of highway cross-drainage structures 

Crossing 
Name/Stream 

100-Year 
Peak Flows 

(cfs) 

Existing 
Structure 

Cross Street 
Intersection 

Notes 
Design 

Location* 

South Platte River 22,300 bridge   2-H 

Storm sewer system 713 72" RCP York Street Surface overflow 4-H 

Storm sewer system 224 48" RCP Dahlia Street Surface overflow 7-H 

Storm sewer system 293 48" RCP Quebec Street Surface overflow N/A 

Sand Creek 30,000 bridge   8-H 
*See Figure 4 for design locations 

8. Design criteria 
This section introduces design criteria compiled for this project. These design criteria identify the design 
frequencies and allowable maximums and minimums to be used in the design of new drainage elements, 
including storm drains, inlets, culverts, bridges, and detention facilities. These criteria also were used in 
evaluating the adequacy of existing drainage elements and systems. 

The drainage criteria are summarized in the I-70 East Corridor Drainage Criteria Technical Memorandum 
(see Appendix A). While these criteria have been based on the most recent published guidelines, it is 
possible these may be updated during the course of this project as changes are made. 

Because of the functional classification of the highway and its locality, the design criteria have been based 
on the design standards published by CDOT, UDFCD, Denver, Adams County, and Aurora. Culverts under 
the I-70 highway are designed to carry the 100-year frequency peak flows. Storm drain systems constructed 
along highways, where required, are designed to limit the spread of water onto the travel way during the 
major storms. Storm drains in other streets and parking facilities usually are designed for minor storms only, 
typically the 2-year, 5-year, or 10-year events. 

Bridges will be designed to convey the 100-year frequency flows with required freeboard. 

Facilities will ultimately be designed to meet the drainage criteria developed for the corridor. For the 
purposes of this report, the criteria are applied to identify significant effects given existing drainage 
conditions for potential highway alternatives. The drainage design criteria provide a basis of measurement 
between potential highway alternatives. The design and construction of facilities to convey the larger flood 
events in the UFAs identified in this study, for example, may require costly solutions that will require 
coordination between all entities involved. These UFAs occur at various locations along the highway, and 
while not FEMA-regulated floodplains, they have been identified as areas where there is the potential for 
significant flooding, as discussed in Section 5.2.2., Urban Flooding Areas. Because of the magnitude of the 
flows, estimated effects to a preferred alternative will need to be carefully evaluated for the Final EIS. 
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9. Description of alternatives 
The I-70 East Supplemental Draft EIS examines potential effects to social, environmental, and economic 
resources resulting from proposed improvements to I-70 between I-25 and Tower Road. Consistent with 
federal regulations, the Supplemental Draft EIS fully evaluates potential effects that might result from the No-
Action Alternative and the Build Alternatives (Revised Viaduct Alternative and Partial Cover Lowered 
Alternative). The alternatives and options are presented in Table 3. 

For more detail on the alternatives and their options, see Attachment C, Alternative Analysis Technical 
Report. 

Table 3. Alternatives and Options 

Alternative 
Expansion 

Options 
Connectivity 

Options 
Operational 

Options 

No-Action  
 North 

 South 
N/A N/A 

B
ui

ld
 

A
lte

rn
at

iv
es

 

Revised Viaduct  
 North 

 South 
N/A 

 General-Purpose Lanes 

 Managed Lanes 

Partial Cover 
Lowered  

N/A  Basic 

 Modified 

 General-Purpose Lanes 

 Managed Lanes 

No-Action Alternative 

The No-Action Alternative replaces the existing viaduct between Brighton Boulevard and Colorado 
Boulevard without adding any capacity; the remainder of the corridor will reflect current conditions and 
include existing, planned, and programmed roadway and transit improvements (such as FasTracks) in the 
study area. The No-Action Alternative is shown in Figure 5. 

Figure 5. No-Action Alternative 
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Build Alternatives 

Build Alternatives add capacity to I-70 by constructing additional lane(s) or restriping between I-25 and 
Tower Road. 

Revised Viaduct Alternative. The Revised Viaduct Alternative is shown in Figure 6. This alternative 
replaces the existing I-70 viaduct between Brighton Boulevard and Colorado Boulevard. It adds two 
additional lanes in each direction from Brighton Boulevard to Tower Road. It also adds capacity from I-25 to 
Brighton Boulevard. 

Figure 6. Revised Viaduct Alternative 

 

Partial Cover Lowered Alternative. The Partial Cover Lowered Alternative is shown in Figure 7. This 
alternative removes the existing I-70 viaduct between Brighton Boulevard and Colorado Boulevard, lowering 
the highway below grade in this area, while adding two additional lanes in each direction from Brighton 
Boulevard to Tower Road. This alternative includes a cover over the highway between Clayton Street and 
Columbine Street. The alternative also adds capacity from I-25 to Brighton Boulevard. 
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Figure 7. Partial Cover Lowered Alternative 

 

Alternative Options 

Expansion Options. Expansion Options, shown in Figure 5 and Figure 6, refer to moving the north edge of 
the highway north or the south edge of the highway south of the existing facility from Brighton Boulevard to 
Colorado Boulevard to accommodate the larger footprint resulting from standard width lanes, expanded 
shoulders, and construction phasing. These options apply to the No-Action Alternative and the Revised 
Viaduct Alternative. The Partial Cover Lowered Alternative does not include the Expansion Options because 
expansion of the highway can occur only on the north side due to engineering restrictions and the location of 
the UPRR rail yard to the south. 

Connectivity Options. Connectivity Options are shown in Figure 7 and apply only to the Partial Cover 
Lowered Alternative. They include different frontage road and highway cover combinations. The Basic 
Option includes a highway cover between Clayton Street and Columbine Street, with 46th Avenue operating 
as a one-way road on each side of the highway (westbound on the north side and eastbound on the south 
side). The Modified Option removes the Steele Street/Vasquez Boulevard interchange to include an 
additional cover in the vicinity of Steele Street. 46th Avenue is designed as a two-way street on both the 
north and south sides of the highway; however, it is discontinued between Clayton Street and Columbine 
Street on the north side to allow for a seamless connection between Swansea Elementary School and the 
cover. Vehicular north/south connectivity across the highway at Josephine Street will be eliminated and 
replaced with a bike/pedestrian bridge. Additional connectivity and intersection improvements are discussed 
in Chapter 3, Summary of Project Alternatives. 

Operational Options. Operational Options include two scenarios on how the additional capacity will be 
managed and operated. The General-Purpose Lanes Option will allow all vehicles to use all the lanes on the 
highway, while the Managed Lanes Option implements operational strategies (such as pricing) for the 
additional lanes that would be adjusted based on real-time traffic demand for vehicles that use these lanes. 
The additional lanes are separated with a four-foot buffer from the rest of the lanes under the Managed 
Lanes Option, and they have direct connections to I-225, I-270, and Peña Boulevard. Operational Options 
apply to the Revised Viaduct Alternative and the Partial Cover Lowered Alternative, and they are shown in 
Figure 6 and Figure 7. 
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10. Potential mitigation 
Hydrologic analysis of the project alternatives used available studies to determine peak flows impacting the 
project. Future hydrologic studies may become available as design of the project alternatives advances. 
Preliminary design of the proposed storm drainage systems used available information to identify potential 
solutions to onsite and offsite drainage issues. Further design and analysis will be required upon selection of 
a preferred alternative. 

The existing offsite drainage (surface flows) is not anticipated to be impacted or changed by the No-Action 
Alternative or the Revised Viaduct Alternative. Onsite drainage flows (within the construction limits) will be 
changed due to all of the alternatives. For the No-Action or the Revised Viaduct Alternatives, the increased 
width of the viaduct increases the amount of runoff from the I-70 viaduct. Improvements to properly address 
storm drainage runoff will be necessary, with specific water quality measures to conform to the MS4 
requirements. Detention structures may be required to mitigate the additional width of the proposed viaduct 
structures. Additionally, an onsite drainage outfall system is proposed to convey runoff from the No-Action 
and Revised Viaduct Alternatives directly to the South Platte River north of I-70 near Riverside Cemetery 
and reduce the runoff draining into the existing Urban Ponding Area. This outfall will not change the 
boundary of the existing South Platte floodplain. 

With the Partial Cover Lowered Alternative, the highway will be lowered between Brighton Boulevard and 
Colorado Boulevard therefore both onsite drainage and offsite drainage design will have to be implemented.  
The following sections discuss the offsite and onsite improvements associated with the Partial Cover 
Lowered Alternative. 

10.1. Offsite drainage system 
The Partial Cover Lowered Alternative consists of removing the I-70 viaduct between Brighton Boulevard 
and Colorado Boulevard and construction of proposed I-70 below existing ground elevation, referred to as 
lowered section. This lowered section includes a low point between near the Union Pacific Railroad crossing. 
The purpose of the offsite drainage system is to prevent the existing offsite flows from draining into the 
lowered section of I-70. The offsite drainage system is designed to convey the 100-year flow which is 
required for an interstate facility. The offsite drainage system is shown in Appendix C.  

For the purpose of more detailed discussion, the I-70 Partial Cover Lowered Alternative alignment was 
divided into three sections as follows. 

Section 1—Dahlia Street to Madison Street 
The flow impacting this section of I-70 to the east of Colorado Boulevard was referenced from the Park Hill 
Drainage Outfall Systems Plans Conceptual Design Report (Enginuity & Matrix Design Group, 2012). The 
100-year flow impacting this section of I-70 is 500 cfs. The flow will be captured in a proposed storm drain 
system and conveyed to the west into a proposed detention Pond 1. It should be noted that there is an 
existing DSDMP facility that is a 60-inch RCP located approximately 1,000 feet to the east of Colorado 
Boulevard that crosses under I-70. The existing RCP will remain with the construction of the I-70 project. 

A series of five detention ponds are proposed in the vicinity of the Colorado Boulevard interchange (see 
Figure 8): 

 Pond 1: Located in the southeast quadrant 

 Pond 2: Located in the southwest quadrant 

 Pond 3: Located in the southwest quadrant 

 Pond 4: Located in the northwest quadrant 

 Pond 5: Located in the northeast quadrant 
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Figure 8. Detention ponds in the vicinity of Colorado Boulevard 
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The five detention ponds are connected with equalizing culverts. The lowest outlet is located on Pond 5, 
which discharges into a proposed 72-inch RCP that drains to the north and connects into an existing 
DSDMP facility located on 48th Avenue. The purpose of the five detention ponds is to reduce/attenuate the 
flow discharging into the existing DSDMP facility on 48th Avenue. 

Additional flow of 400 cfs from DSDMP basin 0060-00 drains into Pond 2 through a proposed connection to 
the BNSF Denver Market Lead. The BNSF Denver Market Lead includes a sump area that fills with runoff 
during large rainfall events. A proposed connection of the Market Lead to Pond 2 will provide an overflow to 
the sump area. The benefit of directing this flow into Pond 2 is to reduce the overflow to the west that could 
enter the lowered portion of I-70. 

Section 2—Madison Street to York Street 
The flow impacting I-70 between Madison Street to York Street is generated from local basin flow that is not 
collected in the existing DSDMP storm drain network. The proposed drainage facilities included in this 
stretch of I-70 begin in the southeast quadrant of the Steele Street interchange. An open channel section is 
proposed near the interchange to capture the surface flow without the need of a large complex system of 
inlets. A storm drain is proposed starting at the west of the Steele Street interchange and discharging into 
Pond 6 at York Street. An existing 72-inch RCP designed to convey the 5-year flow of 349 cfs is located at 
York Street that drains to the north. This facility is proposed to remain with the I-70 project.  It will need to be 
located above the lowered section of I-70. The remaining runoff flows to Pond 6 and drains to the west into 
Pond 7(see Figure 9). 

Section 3—York Street to South Platte River 
The flow impacting I-70 between York Street and the South Platte River is referenced from the Memorandum 
for I-70 PCL Montclair Drainage Basin Hydrologic Analysis (Enginuity, February 2014). The Montclair study 
analyzed this stretch of I-70 with a two-dimensional model and determined the 100-year flow of 2,691 cfs 
would reach this section of I-70, between Brighton Boulevard and the Union Pacific Railroad. 

To capture the offsite flow before it would enter the I-70 lowered section, proposed Pond 7 and a storm drain 
sized to convey the discharge are proposed. The purpose of Pond 7 is to capture the large surface flows 
draining to this area. The outlet storm drain from Pond 7 is routed to the south of the Denver Coliseum 
building and through the parking lot. It then follows the proposed 40th and High Street outfall system, 
through Globeville Landing Park and discharges into the South Platte River. 

A memorandum dated January 16, 2013, was provided to Denver that documented the offsite flows used to 
prepare the preliminary design of the Partial Cover Lowered Alternative offsite storm drain system. The lower 
Montclair basin flows have been changed per the Memorandum for I-70 PCL Montclair Drainage Basin 
Hydrologic Analysis (Enginuity, February 2014). This memorandum is included in Appendix B. As additional 
analysis is completed by Denver or others, these offsite flows can be revised and the offsite system refined.  
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Figure 9. Detention ponds in the vicinity of UPRR 
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10.2. Onsite drainage system 
The Partial Cover Lowered Alternative will replace the viaduct by a lowered section of I-70 between Brighton 
Boulevard and Colorado Boulevard. The lowering of this section of the roadway will create two high points: 
west of Brighton Boulevard on the west side and at Dahlia Street on the east side with sag between York 
Street and the Union Pacific Railroad. The total onsite I-70 roadway drainage area is approximately 60 
acres. For the purpose of estimating how much flow can be routed to an offsite drainage system, the onsite 
roadway was divided into four drainage basins. 

I-70 roadway drainage area from Dahlia Street to Colorado Boulevard produces an estimated 100-year flow 
of approximately 110 cfs. This flow is proposed to be captured progressively by an inlet and storm sewer 
system and routed to the proposed regional detention pond (Regional Pond 2) at the intersection of 
Colorado Boulevard and I-70. Minimal bypass flow should be allowed to enter the downstream basins. I-70 
roadway drainage area from Brighton Boulevard to Colorado Boulevard produces an estimated 100-year 
flow of approximately 120 cfs. This flow is proposed to be collected progressively by an inlet and storm 
sewer system and routed to a proposed outfall storm sewer. 

The outfall will collect the flow from the lowered section of the roadway. The storm outfall is proposed to 
extend from I-70 at Claude Street to the South Platte River downstream of the drop structure near Franklin 
Street. The onsite drainage system is shown in Appendix C. The proposed storm drain system includes 
approximately 3,800 linear feet of 72-inch RCP at a slope of approximately 0.20 percent. Due to the depth of 
this system, this pipe is expected to be constructed by tunneling. 

The onsite system will discharge into a proposed detention pond that has the capacity to contain the 100-
year volume and be pumped over the Burlington Irrigation Canal and discharged to the South Platte River. 
The emergency overflow would drain into the Burlington Irrigation Canal and will need to be coordinated with 
the irrigation company. A second option for consideration would be to outlet into the Burlington Irrigation 
Canal but this will require additional coordination with the ditch company. 

11. Summary 
This report represents the initial steps in identifying and resolving the drainage issues for the I-70 East 
alternatives. The main objectives of the study were to characterize floodplains and drainage issues along the 
alignments of the various alternatives and present preliminary drainage design alternatives and 
recommendations that improve driving safety and have minimal effects while meeting the project criteria. 

There are two major drainage issues associated with the proposed highway alternatives. One is the drainage 
produced on the highway (onsite flows) and the other is the offsite drainage crossing the No-Action and 
Revised Viaduct Alternative design options. This report primarily discusses the drainage crossings, the 
offsite drainage, and the onsite drainage specific to the Partial Cover Lowered Alternative. All of the major 
drainage channels are FEMA-regulated floodplains and all improvements and new bridges or culverts may 
be subject to the CLOMR/LOMR process. Major drainage crossing locations have been labeled as design 
locations in this assessment and the existing conditions have been discussed. 

With the development of a preferred alternative in the Final EIS, hydraulic models will be created to duplicate 
the existing FIS models. Existing- and proposed-condition models will be developed to accurately determine 
the floodplain effects of the proposed new structures. It is anticipated that the final structures will be 
designed to produce zero rise in the water surface elevations in the vicinity of the structures. The final 
consideration for bridge structure design will be scour countermeasure design. 

Differences between the options along the Revised Viaduct Alternative and Partial Cover Lowered 
Alternative are substantial. They open up potential for drainage improvements along reconstructed 46th 
Avenue that will benefit downstream areas to a great extent. Coordination will be necessary with Denver for 
flood reduction benefits that stem from construction of the Partial Cover Lowered Alternative. The differences 
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between the No-Action Alternative and Revised Viaduct Alternative are minimal. The differences primarily 
include increased system capacity related to the increased impervious area.  
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MEMORANDUM 
 
TO:  R.A. Plummer 

FROM: Dane Dasent 

CC:    

DATE: April 27, 2005 (Revised June 7, 2007) 

SUBJECT: Drainage Design Criteria 
 

1.0 PROJECT BACKGROUND AND DESCRIPTION 
The I-70 East Corridor Environmental Impact Statement (EIS) is a joint effort by the Federal 
Highway Administration (FHWA) and Federal Transit Administration (FTA) in cooperation with 
the Colorado Department of Transportation (CDOT), Regional Transportation District (RTD), and 
the City and County of Denver (Denver).  The intent of the EIS is to identify multi-modal 
transportation improvements along the I-70 East Corridor including rapid transit service between 
downtown Denver and Denver International Airport (DIA). 
 
2.0 APPLICABLE CRITERIA 
This document provides a summary of drainage criteria for the project, and is not intended to be a 
comprehensive list of all current and future criteria which may be applicable. The I-70 East 
Corridor is a large, complex project that traverses multiple cities, counties, and governmental 
agency jurisdictions, and omission of any design criteria published by any such entity does not 
imply that those criteria are not applicable to the project. 
   
It is assumed that all drainage design work associated with the I-70 East EIS will be performed in 
compliance with the following: 
 

1. CDOT - Drainage Design Manual (2004) 
2. Draft RTD Light Rail Design Criteria (2005) 
3. RTD Guidelines and Criteria for Bus Transit Facilities (2005) 
4. Draft RTD Commuter Rail Design Criteria (2005) 
5. CDOT MS4 Guidelines 
6. FHWA - Roadside Design Guide 
7. City and County of Denver - Storm Drainage Design and Technical Criteria Manual  
8. Urban Drainage and Flood Control District – Urban Storm Drainage Criteria Manual 

Vol. 1-3 
9. City of Aurora- Storm Drainage Design & Technical Criteria 
10. City of Commerce City – Drainage Criteria Manual 
11. Adams County – Storm Drainage Design and Technical Criteria Manual 
12. Arapahoe County – Storm Drainage Design and Technical Criteria Manual 
13. Union Pacific (UP) Railroad– Guidelines for Design of Highway Separation Structures 

Over Railroad (Overhead Grade Separation) 
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14. UP – Guidelines for Design and Construction of Grade Separation Underpass 
Structures 

15. AREMA Manual for Railway Engineering (2004) 
 
  In addition, stormwater requirements for the following will be incorporated as necessary: 

1. Colorado Water Conservation Board (CWCB)  
2. Colorado Department of Public Health and Environment (CDPHE).  
 
As a rule, unless otherwise noted, in locations subject to the design criteria of two or more 
entities, the most stringent criteria will be applied to the project design. 

 
3.0 PERMITS AND APPROVALS 
Various permits may be necessary for construction and operation of this project. The listing herein 
is not all-inclusive, and all permits required in order to perform the work shall be determined during 
the design phase of the project.  
 
3.1 NATIONAL POLLUTION DISCHARGE ELIMINATION SYSTEM STORMWATER 
DISCHARGE PERMIT  
A Stormwater Discharges Associated with Construction Activity Permit from the CDPHE and the 
local jurisdictional entity (e.g., Denver, Aurora, Adams County) shall be obtained at the time of 
construction of the project per Section 402 of the Clean Water Act. Construction documents shall 
include a stormwater management plan detailing Best Management Practices (BMP’s) to control:  

(i) Erosion and sedimentation, and; 
(ii) The discharge of any pollutants that may enter stormwater and be transported to receiving 

waters.  
 
Any new stormwater system in the project shall meet or exceed goals for discharge of runoff 
constituents (where these goals have been established) through the use of nonstructural and 
structural BMP’s.  
 
3.2 GROUNDWATER DISCHARGE PERMIT  
Any dewatering of groundwater during construction shall be in accordance with the Water Quality 
Control Division (WQCD), Colorado Discharge Permit System (CDPS) Application for 
Construction Wastewater Discharge, to be obtained from the CDPHE.  
 
Any permanent groundwater diversion shall be permitted, in accordance with WQCD, CDPS 
Application.  The water quality standard that governs this discharge is that of the receiving water as 
evaluated by the WQCD. All information needed to assist WQCD in their evaluation and setting of 
a water quality standard for this permit shall be provided as and when required.  
 
3.3 SECTION 404 PERMIT  
A Section 404 Permit may have to be obtained for this project for construction that discharges 
dredged and fill materials in jurisdictional wetlands or Waters of the United States.   The location of 
wetlands within the project area shall be delineated in accordance with U.S. Army Corps of 
Engineers (COE) approved procedures. Stipulations of this permit shall be incorporated into the 
construction documents. A Section 401 water quality certification may also be required from the 
State in order to obtain the Section 404 permit.   
 
3.4 FLOODPLAIN USE PERMIT  
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The location of floodplain areas shall be delineated from the most current Flood Insurance Rate 
Maps (FIRM) published by Federal Emergency Management Agency (FEMA). A permit shall be 
obtained from the Floodplain Administrator of the affected jurisdiction for any construction within 
areas delineated as Zone A, AE, AH, AO, or A99 on FIRM. A Conditional Letter of Map 
Revision/Letter of Map Revision (CLOMR/LOMR) process may have to be undertaken with FEMA 
if the proposed construction raises the regulatory base flood elevation of any floodplain.  
 
3.5 SEWER USE AND DRAINAGE PERMITS  
Sewer Use and Drainage Permits (SU&DP’s) shall be obtained for all connections, including 
temporary, into any sanitary sewer and storm sewer systems that are owned by Denver, Wastewater 
Management Division, or that discharge into storm or sanitary sewer systems owned by Denver, 
Wastewater Management Division, outside the CDOT right-of-way (ROW). Denver, Wastewater 
Management Division, also requires that SU&DP’s shall be obtained for all:  

1. cutoffs of services lines 
2. abandonment of sewers (sanitary or storm) 
3. minor modification (manholes and inlets only) 
4. new or relocated service connections 

 
SU&DP’s shall be obtained from other affected local jurisdictions, as required.  
 
3.6 MUNICIPAL SEPARATE STORM SEWER (MS4) PERMIT  
Implementation of certain Municipal Separate Storm Sewer (MS4) Program elements within the 
Project limits shall be undertaken as necessary, these include, but shall not be limited to:  

1. Illicit discharges into the storm sewer system 
2. Maintenance of structural controls  

 
3.7 RAILROAD AND/OR IRRIGATION COMPANY APPROVALS 
Approvals may be required for any work that affects existing railroad tracks and/or facilities, and 
should be obtained through discussions with the affected railroads. In cases where the proposed 
construction requires modifications to, or replacement of existing irrigation ditches, canals or other 
structures, approval shall be obtained from the irrigation company that owns the ditch or property. 
 
4.0 WATER RIGHTS 
The Colorado State Engineer’s Office (CSEO) has stated that any permanent or temporary diversion 
of groundwater occurring within a project for the purpose of dewatering structures has the potential 
for material injury to a water right. No activities shall be performed that could be cause for material 
injury to a water right. The CSEO will determine the extent that material injury from a water right 
does or does not occur from such activities.  Further, as part of the groundwater discharge 
permitting requirements as required by the CSEO, review documentation demonstrating that the 
requirements of Colorado Water Law have been met shall be provided to the CSEO. 
 
5.0 HYDROLOGY 
The rational method for shall be used to determine the runoff from small basins (under 90 acres) 
and peak runoff for basins greater than 90 acres shall be determined using the Colorado Urban 
Hydrograph Procedure (CUHP).  In addition, hydrology from recent CDOT, Denver and UDFCD 
projects may be used, if applicable.  Tables 1.a and 1.b summarize the design frequencies to be used 
on this project. 
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 Table 1.a 

 

Summary of Design Criteria for Highway Hydrology 

Drainage Type  
Design 

Frequency 
Jurisdiction Comment 

     

Multi-lane Roads (Including 
Interstates) 

100-year CDOT 

CDOT requires 50-year in this 
segment of I-70 however local 
municipalities require 100-
year design frequency. 

Culvert Outlet Scour 
Protection 

10-year CDOT   

Bridge Opening Size 100-year CDOT   

Bridge Foundation Scour 
Protection 

 500-year CDOT   
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Roadway Overtopping and 
Revetment 

50-year   Same as cross drainage 

Roadway Overtopping and 
Revetment 

50-year   Same as cross drainage 

Side Drains 10-year   

Water shall not flow onto the 
highway at a greater 
probability than applies to 
cross drainage. P

ar
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ra
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e 

        

     

Major System 100-year     

Minor System 5-year     
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rm
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As noted in the comments above, CDOT Design Criteria only requires a 50-year design frequency 
for this segment of I-70.  However, the more stringent requirement comes from the local 
municipality criteria which require no overtopping of major arterials during the 100-year event.  In 
general, local streets and minor arterials are allowed to overtop to a maximum depth at the crown of 
the street of 6-inches.  New culverts and replacement culverts will be sized for the 100-year event.  
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 Table 1.b 

 

Summary of Design Criteria for Transit Hydrology 

Drainage Type  
Design 

Frequency Jurisdiction Comment 
     

LRT Trackway  100-year RTD   

CR Trackway  100-year RTD   

Bridge Deck Drainage  100-year RTD   

Bridge Opening Size  100-year RTD   

Station Platforms 50-year RTD   
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Parking Areas & Roadways 
Major Storm 

100-year  Local Agency if more restrictive 

Parking Areas & Roadways 
Minor Storm 

5-year  Local Agency if more restrictive 

Detention Storage Minor 
Storm 

10-year RTD Local Agency if more restrictive 

Detention Storage Major 
Storm 

100-year RTD Local Agency if more restrictive 

Culverts 5-year RTD Local Agency if more restrictive 
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Major System 100-year   

Minor System 5-year   
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RTD bridge deck drainage shall be designed in accordance with CDOT Bridge Design Criteria and 
FHWA publication HEC-21, “Design of Bridge Deck Drainage”. On bridges where the track is 
fixed directly to the bridge deck surface, surface flow on the deck shall not be above the bottom of 
the rail at any location on the deck, and all flows will be intercepted during the 100-year storm so 
that no gutter flows cross the approach slabs. In cases where the track is not is fixed directly to the 
bridge deck surface, flows crossing the approach slabs will be limited to 0.2 cfs during the 5-year 
event.  
 
6.0 MAJOR DRAINAGEWAYS 
The I-70 East Corridor crosses or parallels several major drainageways.  The major drainageways 
include the South Platte River, Sand Creek, First Creek, Second Creek, Third Creek, Irondale Gulch 
and Westerly Creek.  In addition, the Highline Irrigation Canal also crosses the Peña Boulevard 
Corridor. 
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FEMA regulated Zone A and Zone AE floodplains (floodplains with base flood elevations), have 
been established for the major drainageways along the I-70 East Corridor.  Zone A floodplains are 
floodplains which have been determined by approximate methods and for which no base flood 
elevations have been determined. Zone AE floodplains have been determined by accurate methods 
and have associated base flood elevations and floodways. 
 
In addition to the channel criteria listed in Section 8 of this memorandum, the following floodplain 
criteria shall also apply: 

1. Embankment encroachment in any stream channel or floodplain should be avoided. 
2. If encroachment into a floodplain cannot be avoided, the hydraulic effects of floodplain 

encroachments shall be evaluated over a full range of frequency based peak discharges 
for the 2-year design flood and the 100-year recurrence intervals on any major highway 
facility. 

3. If relocation of the stream channel is unavoidable, the cross-sectional shape, meander, 
pattern, roughness, sediment transport, and slope shall conform to the existing conditions 
insofar as practicable.  Some means of energy dissipation or grade control may be 
necessary when existing conditions cannot be duplicated. 

4. Streambank stabilization shall be provided, when appropriate, as a result of any stream 
disturbance such as encroachment and shall include both upstream and downstream 
banks as well as the local site. 

5. FEMA approvals may be required for work in major drainageways. 
 
7.0 BRIDGES 
Final design selections for bridges on the I-70 East Corridor should consider the maximum 
backwater allowed by the National Flood Insurance Program (NFIP), unless exceedence of the limit 
can be justified by special hydraulic conditions.  New structures will conform to FEMA regulations 
for sites covered by the NFIP.  An increase in backwater greater than one foot may be allowed for 
non NFIP crossings only if adequate justification is provided to document that the design is the only 
practicable alternative, and that the design will cause minimal impacts. 
 
The following criteria and guidelines will be used for the design of bridges on this project: 

1. The final design should not significantly alter the existing flow distribution in the 
floodplain.  Backwater will not cause increased flood damage to property upstream of the 
crossing. 

2. The “crest-vertical curve profile” is the preferred highway and transit, bridge crossing 
profile when allowing for embankment overtopping at a lower discharge and for adequate 
deck drainage. 

3. Sag vertical curves can cause deck drainage to pond and ice up on the bridges and should 
be avoided. 

4. Horizontal curve transitions on highway bridges cause water to flow across lanes and 
should not be located on a highway bridge because of icing and hydroplaning problems. 

5. Clearance or freeboard should be provided between the low girder and the design water 
surface to allow for the passage of ice and debris. 

6. The design capacity of any bridge will be the flow that will pass through the bridge with 
adequate freeboard and without track or roadway overtopping. 

7. Degradation or aggradation of the river as well as contraction and local scour should be 
estimated, and appropriate positioning of the foundation, below the total scour depth if 
practicable, shall be included as part of the final design. 

8. Velocities through the structure(s) will not damage either the highway or transit facilities 
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or increase damages to adjacent property. 
9. Pier spacing and orientation, and abutment location shall be designed to minimize flow 

disruption and potential scour.  Bridge piers should not be placed in the main channel 
area.  Foundation design and/or scour countermeasures shall be made to avoid failure by 
scour. 

10. The final design should produce minimal disruption of ecosystems and values unique to 
the floodplain and stream. 

11. For highway bridges, provide a level of traffic service compatible with that commonly 
expected for the class of highway and compatible with projected traffic volumes. 

12. For transit bridges, provide a level of protection to ensure that rail operations can continue 
without interruption.   

13. Design choices should support costs for construction, maintenance, and operation 
including probable repair and reconstruction and potential liability that are affordable. 

 
Freeboard for all bridges (transit and highway) will be provided according to the following 
equation: 
 
Freeboard = 0.089 Q0.3 + 0.026 V2   (CDOT Drainage Design Manual, 2004) 
 
Where Q is the design discharge in cubic feet per second (cfs) and V is the mean velocity of the 
design flow through the bridge in ft/s. The maximum velocity is 16 ft/s. 
 
8.0 CHANNELS 
All channel improvements will be designed per Section 8 of the CDOT Drainage Design Manual 
and the Urban Drainage and Flood Control District’s Drainage Criteria Manual (2001).   
Table 2 summarizes the design criteria as outlined in the CDOT Drainage Design Manual and the 
Urban Drainage and Flood Control District’s Storm Drainage Criteria Manual (2001). 
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Table 2 

Summary of Design Criteria for Channels 

Design Item Criteria Jurisdiction 

Ditch Lining Design 
Discharge 

10-Year Frequency (permanent) 

2-Year Frequency (temporary) 

CDOT 

Side slopes 2:1 or flatter with riprap lining 

4:1 or flatter for vegetated 

CDOT 

Bend Radius 2 x top width or 100 ft min. UDFCD 

Freeboard As specified in CDOT equation, or 1 foot 
minimum 

CDOT 

Flow velocity  

(max.) 

5.0 fps for erosive soils 

7.0 fps for non-erosive soils 

12.0 fps for riprap lined channels 

Min. velocity must be greater than 
2.0 fps. 

Froude Number 

(max.) 

< 0.5 for erosive soils 

< 0.8 for non-erosive soils 

UDFCD 

Max. Channel Slope 0.6% (grass lined) 

1.0% (riprap lined) 

UDFCD 

Trickle Channel Design Shall be based on UDFCD criteria CDOT 

 
 
9.0 CULVERTS 
Culvert sizes will adhere to the minimum culvert diameters presented in the local municipality’s 
storm drainage design and technical criteria.  Transit facilities culverts will adhere to the criteria 
specified by RTD for LRT, AREMA for CR, or the UP for heavy rail lines as applicable. 
 
The minimum size for cross-culverts under the interstate will be 36-inch diameter (or equivalent).  
Minimum sizes for culverts under other streets will be per local jurisdiction criteria. Culvert skew will not 
be less than 45 degrees and culvert end treatments will be used as recommended in the Drainage Criteria 
Manual.  Flared end sections will be used for smaller culverts.  Culverts 42 inches or larger will include 
type “S” headwalls. Full headwalls and wingwalls will be installed on any culvert 96 inches or larger.  
Table 3 summarizes the design criteria as outlined in the Drainage Design Manual.   
The minimum size for culverts under trackbeds and within transit facilities shall be 18-inch diameter, 
unless larger sizes are specified in the drainage criteria of the jurisdiction in which the facilities are to be 
constructed. 
Design criteria for culverts are summarized in the following Table 3. 
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Table 3 

Summary of Design Criteria for Culverts 

OWNER Culvert Type Minimum Pipe Size Comments 

        

RTD All Culverts 18"   

      
Cross Culverts 36" (or equivalent)   

Side Drain 18"   

Median Drain 18"   
CDOT 

Median Drain to cross culvert 15"   

      

OWNER Culvert Size Maximum Headwater to 
Diameter Ratio (Hw/D) 

  

RTD All Sizes (50-year) 1.5 
Hw/D greater than 1.5 may be 
allowed if energy dissipation is 
provided. 

       

< 36" 2.0   

36" - 60" 1.7   

> 60" to < 84" 1.5   

84" to 120" 1.2   

CDOT 

≥ 120" 1.0   

       

Minimum Flow Velocity   

3.0 feet/sec   

Maximum Flow Velocity   
Allowable Velocities 

16.0 feet/sec   

      

Culvert Size End Treatments   

Culvert diameter < 42” Use end section No plastic end sections 

42” ≤ Culvert diameter < 96” Use Type ‘S’ headwall   

RTD     
&        

CDOT 

96” ≤ Culvert diameter Use full headwall and 
wingwalls 

  

 
 

10. INLETS AND STORM DRAINS 
 

HIGHWAY 
The minimum size for storm drains range from 15 inches for median and curb inlet drains 
connecting to cross culverts and trunk lines, to 18-inches for side drains, median drains, storm drain 
trunk lines, and irrigation crossings, to 36-inch pipes for cross culverts. The following criteria 
shown in Table 4.a shall apply to roadway spread widths, inlet design and storm drain design for the 
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highway facilities.  It should be noted that per the City of Aurora drainage criteria, only Type R 
modified curb-opening inlets are accepted within the public ROW or for public ownership. 
 
 Table 4.a 

 

Summary of Design Criteria for Roadway, Inlets and Storm Drains 

 Design Item / Size Criteria Jurisdiction Comments 

        

     Interstate Shoulder   
5-Year Design 
Frequency 

     Arterials (< 45 mph) 
Shoulder + 4 ft with at 
least two 10 foot 
lanes free of water 

  
5-Year Design 
Frequency 

     Arterials (> 45 mph) 
Shoulder with at least 
two 10 foot lanes free 
of water 

  
5-Year Design 
Frequency 

     Collectors (< 45 mph) 
½ Driving Lane with 
at least one 10 foot 
lane free of water 

  
5-Year Design 
Frequency 

     Collectors (> 45 mph) 
Shoulder + 4 ft with at 
least one 10 foot lane 
free of water 

  
5-Year Design 
Frequency S
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     Local Streets No curb overtopping   
5-Year Design 
Frequency 

        

     Interstate 
No encroachment on 
street shoulder   

5-Year Design 
Frequency 

     Arterials (< 45 mph) 
No encroachment on 
street shoulder   

5-Year Design 
Frequency 

     Arterials (> 45 mph) 
No encroachment on 
street shoulder   

5-Year Design 
Frequency 

     Collectors (< 45 mph) 
No encroachment on 
street shoulder 

  5-Year Design 
Frequency 

     Collectors (> 45 mph) 
No encroachment on 
street shoulder 

  5-Year Design 
Frequency 
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     Local 
No encroachment on 
shoulder area 

  5-Year Design 
Frequency 

        

     Buildings No building 
inundation 

    

     Depth of Water at Crown < 6 inches     

     Interstate Highways Spread shall not go 
beyond 4 feet into 
travel lane 
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     At Sump No road closure 
allowed unless 
alternate route 
available. 

    

        

Minimum Grade 0.3 percent     

Maximum Grade N/A    
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     Less than 20 sq. in. opening 40  percent   Grated Inlets 

     20-50 sq. in opening 50 percent   Grated Inlets 

     60 sq. in. and greater 70 percent   Grated Inlets 

     5’ Type R 88 percent Adams County    

     10’ Type R 92 percent Adams County    

     15’ Type R 95 percent Adams County    

     Grated Type 13 50 percent Adams County    

     Grated Type C (sump) 50 percent Adams County    

     Combination Type 13 66 percent Adams County    

In
le

t 
C

ap
ac

it
y 

R
ed

u
ct

io
n

  

        

        

Laterals to trunk lines or culverts 15”     

Trunk lines 18”     

Cross culverts 24”     
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     Min. Velocity 3 fps     

     Max. Velocity 18 fps     
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15"  to  36” 400 ft    

All pipes sizes 500 ft City and 
County of 
Denver 
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     30” pipe or less 4’ diameter City and 
County of 
Denver 

  

     33” to 36” pipe 5’ diameter City and 
County of 
Denver 

  

M
an

h
o

le
 S

iz
in

g
 

     42” pipe and larger Type B or P Manhole City and 
County of 
Denver 
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TRANSIT 
The minimum sizes for storm drains and culverts are 15 inches and 18 inches respectively. All 
storm drains and culverts crossing under trackbeds shall be at minimum Class V RCP. Storm drains 
and culverts in park-n-ride facilities and in other RTD facilities that are not under tracks shall be at 
minimum Class III RCP. Per RTD’s LRT design criteria, the tops of all storm drain and culvert 
pipes crossing under trackbeds shall be a minimum of 60 inches from to of rail to top of pipe.  For 
CR see AREMA for the required clearance.  For CR follow AREMA standards for culverts crossing 
under trackbeds, this includes encasement of the culvert. 
 
Inlets on or adjacent to LRT and CR tracks (including grates and inlet boxes) shall be grate inlets 
designed for H-20 loading. Ballast screens should be used to prevent ballast rock from entering the 
storm drain system.  Inlets within RTD facilities that are not on or adjacent to LRT and CR tracks 
shall be bicycle safe, and inlets in pedestrian areas shall be heel-proof and non-slip. Inlets in curbed 
areas within bus transit facilities shall be Type R inlets, as modified by RTD standard drawings, and 
shall be designed in accordance with local jurisdictional requirements. Underdrains shall be used on 
or adjacent to trackbeds where standard ditch sections are not practicable. Underdrains shall be 
perforated concrete pipe or perforated plastic pipe only. For lengths of underdrain less than 500 feet, 
the minimum underdrain size shall be 6 inches, and for lengths equal to or greater than 500 feet, the 
minimum size shall be 8 inches.  The following criteria, shown in Table 4.b shall apply to inlet 
design and storm drain design for the transit facilities. 
 
 Table 4.b 

 

Summary of Design Criteria for Transit Inlets and Storm Drains 

 
Design Item / Size Criteria Jurisdictio

n 
Comments 

        

Buildings No building 
inundation 

  Major and minor 
storms 

Maximum ponding depth at inlets 6 inches RTD Minor Storm 

Maximum ponding depth at inlets 9 inches RTD Major Storm 

Maximum ponding depth in parking lots None RTD Minor Storm 

Maximum ponding depth in parking lots 9 inches RTD 100-year storm 
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     Less than 20 sq. in. opening 40  percent   per Local 
Jurisdictional 
Criteria 

     20-50 sq. in opening 50 percent   per Local 
Jurisdictional 
Criteria 

     60 sq. in. and greater 70 percent   per Local 
Jurisdictional 
Criteria 

     5’ Type R 88 percent   per Local 
Jurisdictional 
Criteria 
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     10’ Type R 92 percent   per Local 
Jurisdictional 
Criteria 
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     15’ Type R 95 percent   per Local 
Jurisdictional 
Criteria 

        

Laterals to trunk lines or culverts 15 inch RTD   

Trunk lines 18 inch RTD   

Cross culverts 18 inch RTD   

Underdrains shorter than 500 ft. 6 inch RTD Perforated 
concrete or plastic 
pipe only 

Underdrains longer than 500 ft. 8 inch RTD Perforated 
concrete or plastic 
pipe only M
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Minimum Velocity 3 fps   per Local 
Jurisdictional 
Criteria 

     Maximum Velocity 22 fps   per Local 
Jurisdictional 
Criteria 
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15"  to  36” 400 ft   per Local 
Jurisdictional 
Criteria 

24” and greater 500 ft   per Local 
Jurisdictional 
Criteria S
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     18” pipe 4’ diameter   per Local 
Jurisdictional 
Criteria 

     21” to 36” pipe 5’ diameter   per Local 
Jurisdictional 
Criteria 
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     36” pipe and larger 6’ diameter   per Local 
Jurisdictional 
Criteria 

 
 
In addition to the above criteria, the following guidelines shall also apply: 
 
10.1 Superelevation 
To prevent cross flow on highways, inlets are required ten feet before the point where roadway 
cross slopes begin to superelevate toward the opposite side. In addition, 100 percent of the 5-year 
storm runoff will be intercepted at superelevation transitions where flows could pond or cross 
roadway. 
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10.2 Sump Locations  
Inlets located at the low points of sag vertical curves on highways shall be designed to limit spread 
width to four feet beyond the edge of shoulder for the 100-year storm. Inlets shall be designed for 
the 100-year storm for the light rail (LRT) or commuter rail (CR) tracks. Type R inlets on grade 
shall be avoided in curbed areas within bus facilities. Sump locations on highways require flanking 
inlets on each side of the sump to provide relief should the sump inlet clog. The flanking inlets shall 
be located so that the design criteria for ponding and spreadwidth are met even if the sump inlet is 
completely clogged. Flanking inlets shall be located at sag vertical curves of I-70 per HEC-22.   
 
10.3 Intersections 
At intersections with side streets, inlets shall be located at tangent curb sections on the upstream 
sides of the intersection, to ensure that 100 percent of cross flows from the side streets is intercepted 
during the minor storm. No cross street flow will be allowed to enter a state highway. 
 
10.4 Edge Treatment at Fill Slopes  
In areas where in excess of 50-feet of pavement or trackbed width contributes runoff to a fill slope, 
or where the fill slope is steeper than 4 H : 1 V for transit alignment embankments, and 3 H : 1 V 
for highway, a drainage barrier (Type 4 or 7 guardrail), shall be used to collect flow from the 
roadway or trackbed and convey it to inlets or rundowns in an effort to prevent erosion of the 
embankment. Alternatively, the fill slopes may be covered with an approved erosion control blanket 
or bonded fiber material.  
 
10.5 Ditches 
 
Roadside Ditches  
Roadside ditches, where used, shall be designed to capture and convey the 50-year design storm. 
The geometric layout shall be in accordance with the American Association of State Highway and 
Transportation Officials (AASHTO), Roadside Design Guide, and shall consider safety, 
maintenance, landscaping, and aesthetics. The capacity shall be determined using Manning’s 
equation and flexible channel linings shall be designed in accordance with HEC-15.  For roadside 
ditches along I-70, the design water surface elevation shall not exceed the edge of shoulder for the 
50-year event.  
 
Trackside Ditches  
Trackside ditches shall be constructed where possible to convey flows parallel to the CR or LRT 
tracks. Trackside ditches shall be constructed at a minimum grade of 0.3 percent and shall be 
designed to ensure that the water surface elevations in the ditches do not exceed the top of subgrade 
(bottom of ballast) of the tracks in the 100-year storm.  The geometric layout shall be in accordance 
with the American Association of State Highway and Transportation Officials (AASHTO), 
Roadside Design Guide, and shall consider safety, maintenance, landscaping, and aesthetics.  The 
capacities shall be determined using Manning’s Equation and flexible channel linings shall be 
designed in accordance with HEC-15.   
 
10.6 Bridge Deck Drainage  
Bridge deck drainage systems are required for highway bridges, and inlets shall be located to limit 
spreadwidths due to the major and minor design storms to allowable values. 
Bridge deck drainage systems are required for CR and LRT bridges to limit ponding depths to the 
bottom of rails during the 100-year storm. Inlets shall be placed to limit the quantity of flow across 
expansion joints to less than 0.2 cfs for the 5-year event. Gutter flows at both ends of bridges shall 
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be intercepted.  Storm water flowing toward the bridge shall be intercepted before the approach 
slab. Storm water leaving a bridge shall be intercepted before leaving the approach slab. The water 
intercepted shall be directed to an appropriate outfall.  
 
Bridge deck drainage for highway and transit bridges shall be designed in accordance with HEC-21.  
All deck drain inlets shall be grated, bicycle safe and shall be rated for H-20 loading. The drainage 
system shall be compatible with the structural reinforcement, components, and aesthetics of the 
bridge. Outfalls shall be positioned to avoid corrosion of structural members, erosion of 
embankments, and splash onto moving traffic (vehicular and train) and sidewalk areas below the 
bridge.  Downspouts shall be galvanized steel pipe 10-inch minimum diameter for bridge drains and 
shall meet the requirements of American Society for Testing Materials (ASTM) ASTM A53, and 
shall be standard weight (Sch. 40).  Downspout pipe shall be hot dipped galvanized after 
fabrication. Galvanizing shall meet the requirements of AASHTO M111. Metal used in the 
manufacture of castings shall meet the requirements of ASTM A48, Class 35B.  Cleanouts shall be 
provided for all downspout systems.  
 
10.7 Manholes, Vaults and Junction Structures  
Manholes and junction structures shall be incorporated into the storm drainage system design to 
provide access for inspection, cleaning, and maintenance. Manholes shall be required at all 
junctions, drops and grade changes. Manholes shall be provided at any change in direction greater 
than 2.5 degrees and at the beginnings and ends of curved alignments. Inlets shall be used in lieu of 
manholes where feasible. Rims shall be constructed from 1/4 inch to 1/2 inch below finished grade 
and level.  Manholes shall not be located in the I-70 mainline or ramp travel ways.  
 
10.8 Connections to Existing Systems  
Plans and specifications for connections with existing storm systems shall be reviewed by the 
agency having jurisdiction over the existing facility being joined. Hydraulic calculations shall 
demonstrate that the receiving system is not adversely impacted by the proposed discharges.  
 
10.10 Pump Stations  
The use of pumping stations shall be permitted only where stormwater removal by other means is 
not feasible.  At a minimum, pump stations shall be designed for the 50-year, two hour event.  The 
FHWA publication, “Manual for Highway Storm Water Pumping Stations”, Volumes 1 and 2 shall 
be used for pump station design. The extent of the 100-year storm shall be determined, and 
safeguards against flooding shall be provided. A storage reservoir shall be incorporated within the 
pump station design. The maximum water level within this storage chamber shall be no higher than 
two feet below the lowest track or pavement elevation. The configuration shall provide for 
screening out debris and a minimum of three pumps.  Pump equipment and controls shall be 
explosion proof, corrosion resistant and appropriate for the application. Backup systems for power, 
control and pumping shall be provided. The design shall include access for ordinary maintenance, 
provisions for replacing pumps, and a minimum of two parking spaces. The pump house shall have 
locked doors, a fence and gate for security, and an adequate ventilation system.  The design shall 
eliminate the need for confined space entry as defined by Occupational Safety and Health 
Association (OSHA) and National Institute for Occupational Health and Safety (NIOSH) where 
possible. The site layout shall address mitigation of aesthetics and noise. The installed equipment 
shall be certified and tested prior to being placed in service. The design shall include operation and 
maintenance manuals for the facility.  Pump stations are not permitted without prior approval from 
RTD. 
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10.11 Irrigation Facilities  
Stormwater shall not be discharged to irrigation ditches. Where construction affects existing 
irrigation facilities, approvals for modifications to existing irrigation facilities shall be obtained 
from the owner of such facilities. 
 
11. DETENTION AND WATER QUALITY FACILITIES 
 
Detention facilities for park-n-rides, station parking lots and bus transit facilities will be designed 
according to local jurisdictional criteria for detention. Generally detention sizing requirements are 
based on the 10-year and 100-year storms. Detention ponding may extend into parking areas to a 
depth of 9 inches during the 100-year storm however such ponding may not extend into areas 
designated for handicap use. 
 
Detention facilities for parking lots other than within transit facilities will be designed such that 
developed peak flows do not exceed existing (historic) peak flows.   
 
Sizing will be based on Chapter 12 of the CDOT Drainage Design Manual, the local municipality’s 
storm drainage design and technical criteria, and the UDFCD criteria.  If practical, all drainage from 
the interchanges will be routed through a water quality facility sized according to the local 
municipality’s storm drainage design and technical criteria 
The use of underground detention storage should be avoided unless all other detention options 
prove unfeasible.  
 
Water quality storage will also be accounted for in the detention facilities for the parking lots.  
Existing cross drainage will be allowed to “pass through” and will not enter the water quality or 
detention systems. 
 
12. EROSION CONTROL 
 
Erosion control for I-70 shall be designed in accordance with the 2002 CDOT publication “Erosion 
Control and Stormwater Quality Guidelines”.  
 
Erosion control for transit facilities shall provide best management practices (BMP’s) during 
construction, and these shall be designed in accordance with the technical standards and 
requirements of the local jurisdiction in which the facilities are to be located.  
 
A Storm Water Management Plan (SWMP) shall be provided in accordance with the State of 
Colorado General Permit for Stormwater Discharges Associated with Construction Activities. 
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I-70 Offsite Flow Summary 

Memo 
To: Frank Kemme, C

From: Josh Hollon PE

cc: Carrie Wallis, At

Ref: I-70 EIS, CCD o

Subject: I-70 Offsite Flow

 

1.0 Introduction 

The Colorado Department of Trans
25 and Tower Road. The purpose o
and mobility in the project area. A E
the project improvements including
alternative includes a “Partial Cove
Colorado Boulevard. This PCL sec
existing ground elevations and wou

The purpose of this memorandum 
affect proposed drainage systems fo

2.0 Project Impacts 

The PCL section lowers the elevatio
would intercept existing surface run
70. Existing CCD storm drain system
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Memorandum 
To:  I-70 PCL Drainage Multi Agency Technical Team (MATT)

- Urban Drainage and Flood Control District (UDFCD) 
- Colorado Department of Transportation (CDOT) 
- City and County of Denver (CCD) 
- Regional Transportation District (RTD) 
- Atkins 
- Stantec 

From: Don Jacobs P.E. – Enginuity Engineering Solutions (Enginuity) 

Date: February 10, 2014 

Re:  I-70 PCL Montclair Drainage Basin Hydrologic Analysis  

1.0 Contents of this Memorandum

This memorandum was prepared by Enginuity Engineering Solutions documenting the Multi Agency 
Technical Team’s (MATT) investigation of the Montclair drainage basin hydrology in Denver, Colorado.  A 
list of individual MATT participating members is located in the appendix (see meeting minutes).  
Organizational contents of this memorandum are listed below: 

1.0 Contents 

2.0 Background and Purpose 

3.0 General Approach – Base Model Hydrology 

4.0 Hydrologic Modeling Sensitivity Analysis 

5.0 Revised I-70 PCL Hydrology Results and Final MATT Recommendations 

6.0 Appendix 

2.0 Background and Purpose 

CDOT has identified the Partial Covered Lowered Alternative (PCL) as the preferred alternative for 
improvements to I-70 East through Denver.  A portion of this alternative includes rebuilding I-70 below 
grade between Brighton Boulevard and Colorado Boulevard, where the existing viaduct currently stands.  
While lowering the highway at this location provides several enhancements to the community such as 
reconnecting the Elyria and Swansea neighborhoods, it also presents drainage challenges that must be 
addressed from a design standpoint.  

The proposed lowered portion of the I-70 project crosses two major drainage basins in Denver – the 
Montclair and Park Hill basins.  This memorandum specifically addresses the Montclair basin.  Flood 
potential in the lower Montclair drainage basin has been documented by several previous studies, 
including studies by the City and County of Denver and the Regional Transportation District.  These 
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studies have defined flow rates and rough flooding limits around the I-70 area both upstream and 
downstream of the interstate.  Currently, this flood potential does not pose a significant risk to the highway 
due to its elevated design on a viaduct.  However, proposed lowering of alignment below grade will 
introduce the potential for flood waters to enter the highway if not accounted for in the project’s drainage 
design. 

To address this potential drainage issue, the MATT was formed during the fall of 2013 to collectively 
investigate the Montclair basin’s hydrology and other inter-agency coordination issues.  While the 
Montclair basin hydrology has been documented in several previous studies (see below for more 
information), all of the previous analyses were performed from a regional planning standpoint, and there 
was a general presumption that the previously published flow rates could potentially be overly 
conservative from a design standpoint. 

Overall goal of this analysis:  to perform a technical review of the previous Montclair basin 
hydrologic analysis and modify the modeling, if necessary, in order to provide C-DOT with a 
mutually agreed upon off-site 100-year design flow rate for the I-70 PCL project.

Previous analysis that were used as the initial basis of this project:  

 2005 CCD Storm Drainage Master Plan (SDMP) 

 2008 CCD Ferril Lake Stormwater Detention Design 

 2009 CCD Storm Drainage Master Plan 

 2010 CCD Sanitary and Storm Drainage Master Plan FasTracks Interface 

 2014 CCD Storm Drainage Master Plan (in progress, scheduled for completion in October 2014) 

 2008 RTD Draft East Corridor Drainage Master Plan 

 2011 RTD Eagle P3 Drainage Adverse Impact Analysis 

 2013 RTD North Metro FLO-2D Drainage Analysis 

 2011-2014 RTD/CCD/UDFCD 40th Avenue/High Street Outfall Design 

This memorandum documents the hydrologic analysis performed by Enginuity in the Montclair basin for 
the I-70 PCL project’s conceptual design.  The analysis was a collaborative effort between MATT 
members with bi-weekly technical meetings held from September 2013 thru February 2014.  Hydrology 
related meeting minutes are included in the appendix.    
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3.0 General Approach – Base Model Hydrology 

General Hydrologic Conditions

The Montclair basin is a fully developed, urbanized watershed containing a total tributary drainage area of 
approximately 9.4 square miles.  It encompasses drainage planning basins 4500-01, -03, and -04.  The 
basin generally drains to the northwest and discharges to the South Platte River between Globeville 
Landing Park and Riverside Cemetery.  Its upstream boundary is located to the southeast at the Fairmont 
Cemetery.  Land use varies within the basin from primarily residential in the upper reaches to commercial 
and industrial in the lower reaches.  City Park, an approximate 320 acre urban park containing the Denver 
Zoological Gardens, the Denver Museum of Nature & Science, and the City Park Golf Course, is located 
near the center of the drainage basin. 

There is an extensive system of existing storm sewer pipes serving the basin including a 10’ x 10’ RCBC 
primary outfall.  A second large (12’ x 8’ RCBC) outfall associated with the RTD Eagle P3 project in 
conjunction with UDFCD and CCD is currently under construction.  These two outfalls combined were 
designed to convey the 5-year event.  Surcharged flows in excess of the storm sewers’ capacity are 
conveyed overland via the network of City streets.  There is historical evidence that a drainage channel 
once existed in the Montclair basin, but it has since been obliterated by development during the early 20th

century.  Without a formal drainage channel, periodic flooding occurs throughout the basin with significant 
surface runoff.  These areas of urban flooding are not recognized by FEMA as jurisdictional floodplains, 
but they pose a significant drainage design issue for the I-70 PCL project as they drain towards the 
highway.

Previous Studies and Flow Rates

With numerous previous studies encompassing different portions of the Montclair drainage basin for a 
variety of purposes, the MATT began by investigating hydrologic results and flow rates published in the 
previous studies.  In order to adequately compare these studies, Enginuity modified the previous 
CUHP/SWMM models as necessary to provide comparative results at a common location using identical 
assumptions.  For the purpose of consistency when comparing previous studies, the following 
assumptions were used:  

 The location for comparing flow rates produced by the Montclair basin is at 40th Avenue and 
represents a combined flow rate across several streets and pipes.  All flow rates published in 
this memorandum are at 40th Avenue.  Once water crosses 40th Avenue, it branches into 
several different directions and is conveyed by various underground pipes and multiple streets.  
These diversions downstream (north) of 40th Avenue are not analyzed in this memorandum, but 
will be accounted for as part of the future I-70 conceptual design, since not all of the Montclair 
basin’s runoff reaches I-70.   

All Flow rates throughout this study represent the total 100-year runoff from the basin 
(pipe flow plus surface flow).  For the sake of simplicity, underground pipe conveyances are not 
accounted for in the comparative flow rates and newly developed flow rates in this memorandum.  
These pipe conveyances will be accounted for as part of the future I-70 conceptual design.  

Considering the assumptions listed above, runoff hydrographs from previous studies are depicted in the 
graph below:     
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The “City Park Detention” referenced in the graph above refers to formalized detention constructed in 
2008 at Ferril Lake, which consists of approximately 124 acre-feet of detention volume and was designed 
for the 5-year event.  While not all of the previous studies originally analyzed the basin with and without 
formalized detention at Ferril Lake, Enginuity added this variation to the previous models for comparative 
purposes and to provide the MATT with a clear understanding of the expected benefits of the existing 5-
year Ferril Lake facility.   

General background of the previous studies (all utilize CUHP 2000 and UDSWMM 2000): 

 2005 Denver SDMP:  the first major study of the basin; utilized detailed CCD topography and GIS 
data; basin delineation based on pipe infrastructure; estimated % impervious values based on 
UDFCD land use table; delineated 57 individual sub-basins.    

 2008 RTD East Corridor:  more “basic” analysis delineating 5 individual sub-basins; basin 
delineation based on topography; estimated % impervious values based on UDFCD land use 
table. 

 2009 Denver SDMP:  modified 2005 model to account for City Park detention; revised % 
impervious calculations to be based on measured impervious values for each land use utilizing 
the City’s GIS pervious layer; other minor modeling parameter modifications. 

 2014 Denver SDMP:  modified 2009 model’s routing and basin delineations to account for various 
surface split-flows identified using FLO-2D; routing elements account for both pipe and surface 
flow splits instead of pipe only; other minor modifications to account for newly constructed 
projects. 

See the original technical documentation for each of these studies for additional information, maps, and 
results. 



P a g e  | 5

Determination of Base Hydrologic Model

The MATT reviewed results from previous modeling and decided to move forward with the 2014 Denver 
SDMP CUHP/UDSWMM analysis as the “Base Model” for the I-70 PCL analysis.  This model was 
selected due to the fact that is the latest model available, incorporates both surface and pipe flow routing, 
and provides a significant level of additional detail over the RTD analysis.  A CUHP-UDSWMM routing 
schematic map representing this model is located in the appendix, which includes a summary of 100-year 
peak flow rates for each design point.  The model has been modified by Enginuity for the purposes of this 
study, by combining several design points into a single point at 40th Avenue to represent the total flow for 
the basin.  The total flow is represented by Design Point “2” in the revised model. 

The base model was then utilized to perform a series of sensitivity analyses accounting for potential 
modifications to modeling parameters that the group had identified as potentially more accurate, and also 
accounting for physical features observed within the basin that were not previously accounted for in the 
model.  The results of this sensitivity analysis are discussed in the following section.    

4.0 Hydrologic Modeling Sensitivity Analysis 

The MATT investigated the following potential modifications to the base CUHP/UDSWMM modeling and 
performed a sensitivity analysis on each:  

1. Accounting for loss of surface runoff to the 36th Street drainage basin. 

2. Utilizing direct measured impervious values instead of land use based values. 

3. Reducing the model’s discretization by subdividing the basin into fewer sub-basins. 

4. Modifying the street routing elements in UDSWMM to better represent flow occurring down 
multiple streets during the 100-year event. 

5. Accounting for inadvertent detention that occurs within the basin. 

The following table and graph summarize peak runoff rates and hydrographs for the various modeling 
modifications investigated by the MATT.  The subsequent subsections further discuss the sensitivity 
analysis performed for each potential modification.   
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Montclair Basin Hydrology – Sensitivity Analysis 
100-Year Runoff at 40th Avenue 

Model or Potential Modification* 
Q100
(cfs) 

Change 
from Base 

Model Comment 

2014 CCD Master Plan 6979 0%
Base Model, CUHP 2000, 
UDSWMM 2000 

Loss of surface runoff to 36th Street Basin 6598 -5% 
Straight subtraction of peak flow 
acquired from FLO-2D model 

Measured % Impervioius 6991 0.2% 1% increase in total % Impervious 

Reduced Discretization - Weighted Average Slope 6432 -8% 59 sub-basins to 5 sub-basins 

Reduced Discretization - Measured Basin Slope 6188 -11% 59 sub-basins to 5 sub-basins 

Multiple Street X-section Routing Elements 5793 -17% 
Adjusted trapazoidal bottom width 
and side slopes 

Inadvertent Detention in City Park below Ferril Lake 5644 -19% 
45.5 acre-feet assumed 
Inadvertent Detention 

Inadvertent Detention in City Park Golf Course 5619 -19% 
41.8 acre-feet assumed 
Inadvertent Detention 

Inadvertent Detention in City Park Ball Fields 6825 -2% 
18.2 acre-feet assumed 
Inadvertent Detention 

Inadvertent Detention - all 3 combined 5005 -28% 
105.5 acre-feet assumed 
Inadvertent Detention (total) 

Check:  FLO-2D Routing for Basin Below Colfax Avenue 3255 -53% 

Accounts for all inadvertent 
detention throughout the lower 
basin.  Includes pipe flow.  
Includes flow lost to 36th Street. 
Low-end check only.

Modification Combinations

Multiple Street X-section Routing Elements & Inadvertent 
Detention (all 3 locations) 4422 -37% 

Combination recommended by 
MATT on 12/16/2013  

* All models represent total peak runoff produced by the basin, existing pipe outfalls are not considered.  All 
models account for existing detention at City Park in Ferril Lake and also Crestmore Park. 
Red = changes recommended by MATT 
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4.1. Loss of Water to 36th Street Basin 
FLO-2D analysis performed in the 2014 Denver SDMP indicated that there is potential for some flood 
waters to exit the Montclair basin and enter the 36th Street basin during large storm events.  The location 
for this potential trans-basin flow to the west would occur across Lafayette Street in the lower portion of the 
basin between 31st Avenue and 36th Avenue.  See the Montclair-Park Hill Basin Depth map in the 
appendix for a depiction of this trans-basin flow location.   

As part of the MATT analysis, modifications to the 2014 SDMP FLO-2D analysis were made in order to 
track the trans-basin flow into the 36th Street basin.  The modeling results produced a trans-basin flow of 
381 cfs from Montclair to 36th Street during the 100-year event.  The MATT determined this amount of flow 
loss to be negligible and decided not to account for it in the Montclair basin hydrology. 

4.2. Measured Impervious Values 
As part of the MATT analysis, the impervious values for each sub-basin were directly measured utilizing 
CCD’s impervious layer in GIS.  While the exact measured values differed from the 2014 SDMP base 
model for individual sub-basins, the cumulative basin-wide percent impervious value only differed by 1% 
and produced a negligible change in runoff values.  Based on this result, the MATT decided not to modify 
the base model’s impervious values. 

4.3. Reduced Discretization 
It is generally understood that the more a large basin is subdivided for CUHP/SWMM analysis 
(discretized), higher resulting flow rates can be expected.  Often times during CUHP/SWMM model 
development, engineers will model a basin utilizing different levels of discretization, and compare the 
results in order to “calibrate” the model based on the original basis of development for CUHP itself.  

The MATT checked the sensitivity of the Montclair model by reducing the discretization from 59 sub-
basins in the base 2014 SDMP model to a 5 sub-basin model.  The result was an 8% to 11% decrease in 
peak flow rates at 40th Avenue depending on the method used to calculate sub-basin slopes.  The MATT 
determined that this difference between the two approaches was acceptable, and did not warrant 
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modification to the base model.  The MATT decided to continue with the more conservative, 59 sub-basin 
approach in the 2014 SDMP without further modification to account for discretization. 

4.4. Multiple Street SWMM Routing Elements.     
The street routing elements in the 2014 SDMP base UDSWMM model were input as recommended in the 
UDSWMM User’s Manual.  The recommended cross section is a 1-foot bottom width trapezoidal section, 
with 20:1 side slopes.  The UDSWMM model can only accept trapezoidal shaped cross sections to 
represent surface flow.  This standard cross section is intended to represent a street’s gutter section, and 
can be thought of as an “inverted street crown.”  While this recommended cross section provides a good 
representation for water flowing down a single street, portions of the Montclair basin experience 
widespread flooding with water flowing down multiple streets, alleys, and around structures.  In order to 
better represent the nature of this 100-year flood routing, the MATT developed several wider cross 
sections to be utilized in the SWMM model depending on the nature of the street flow at individual 
locations.  The nature of the street flow was determined using FLO-2D surface modeling results from the 
2014 SDMP.    

A representative section located just north of 26th Avenue across the basin’s primary flow path was utilized 
to depict the nature of street flow through the basin during the 100-year event.  The following figure shows 
the typical nature of flow and a typical cross section within the basin, a larger version this image is 
available in the appendix: 

The following figure illustrates four different routing cross sections used in the MATT UDSWMM analysis 
representing a varying number of streets conveying the runoff.  The typical ground cross section north of 
26th Avenue is shown in the background in black.  A larger version of this image is available in the 
appendix. 
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 Flow traveling down one street (UDSWMM User’s Manual recommendation) in red.  1-foot 
bottom width, 20:1 side slopes.   

 Flow traveling down two streets in blue.  40-foot bottom width, 40:1 side slopes. 

 Flow traveling down three streets in green.  120-foot bottom width, 60:1 side slopes. 

 Flow traveling down four+ streets in yellow.  200-foot bottom width, 60:1 side slopes. 

When comparing these cross sections to actual ground cross sections where flow occurs down multiple 
streets, the MATT believes these routing element representations are conservative, with actual flooding 
being realistically wider, slower, and more shallow than the trapezoidal sections used in the UDSWMM 
model. 

Several velocity checks were completed to ensure the revised trapezoidal x-section routing elements are 
still considered to be conservative. Results indicate that velocities calculated in SWMM for a 
representative trapezoidal routing element are in fact higher (more conservative) than other methods of 
determining flow velocities in the area.  Velocity calculations performed for comparison purposes are listed 
below:    

Velocity Check for 6000 cfs, 0.05 ft/ft longitudnal slope, 0.02 Manning's n

Manning's Velocity for Irregular Section (3-Streets):   6.8 fps 
Manning's Velocity for Trapezoidal Section:   7.6 fps 
EPASWMM Velocity for Irregular Section (3-Streets):  7.4 fps 
EPASWMM Velocity for Trapezoidal Section: 7.8 fps  (used in revised modeling) 
FLO-2D Computed Velocity: 3 to 7 fps 

Revision of the UDSWMM street flow routing elements resulted in a 17% decrease in peak flow rates from 
the base model.  The MATT recommended incorporating these revisions into the I-70 hydrology to better 
represent 100-year flow conditions within the basin.  See the UDSWMM routing map in the appendix for 
specific locations where the routing elements were modified to better represent street flow conditions.  

4.5. Inadvertent Detention 
Three areas of significant inadvertent detention were identified within the basin that could have a 
significant impact on peak flow rates aimed at the I-70 project.  Inadvertent detention is referred to as 
naturally occurring detention storage that exists within low-lying and depressed areas; these areas have 
not been designed, constructed, or maintained for the purposes of stormwater detention.  Inadvertent 
detention is not typically accounted for in design hydrology due to the fact it cannot be relied upon for 
future storage of flood waters.  As a general practice, it is typically assumed that areas of inadvertent 
storage could be modified in the future resulting in a reduction or elimination of the storage that currently 
occurs.  However, the three areas identified in the Montclair basin are located on CCD publically owned 
property, where assurances can potentially be provided to maintain the existing inadvertent detention 
storage volumes in perpetuity.    

The MATT investigated inadvertent volumes and the impact they have on the basin’s hydrology at the 
following locations: 

1. City Park below (north of) Ferril Lake (Duck Pond area).  Assume 45.5 acre-feet. 
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2. City Park Golf Course between 23rd and 26th Avenues.  Assume 41.8 acre-feet. 

3. City Park Ball Fields west of Colorado Boulevard and south of 23rd Avenue.  Assume 18.2 acre-
feet. 

See the appendix for mapping of these three areas and assumed inadvertent detention volume 
calculations.  These inadvertent detention volumes are considered by the MATT to be conservative, with 
actual 100-year inadvertent detention volumes being significantly larger than the assumed values. 

The addition of these inadvertent detention volumes into the UDSWMM model results in significantly 
reduced flow rates at 40th Avenue.  If all three areas are accounted for, a 28% reduction in 100-year peak 
flow rates is realized.  See the table at the beginning of this section for specific results from each individual 
area.  The MATT recommended accounting for all three inadvertent detention areas in the I-70 hydrology, 
provided an agreement can be made with the Denver Parks Department assuring future actions would not 
adversely impact the natural and formal storage currently occurring at these three locations.   

4.6. FLO-2D Routing 
As a “low end check” of the overall hydrologic results for the basin, runoff values from the 2014 SDMP 
FLO-2D model were included in the sensitivity analysis documentation.  The routing of flood conveyances 
utilizing FLO-2D is not a methodology approved by UDFCD because it accounts for every square foot of 
inadvertent detention within the basin, and it is generally considered to lack enough conservatism when 
determining peak flow rates for design purposes.  However, the FLO-2D results have been included in the 
sensitivity analysis tables and graphs as a simple reference point, allowing the MATT to further 
understand the various modeling results and help make final modeling recommendations.    

5.0 Revised I-70 PCL Hydrology Results and Final MATT Recommendations 

Recommendations

After reviewing the previous hydrologic studies performed for the Montclair drainage basin and further 
performing a sensitivity analysis of various modeling parameter modifications, the MATT has 
recommended the following modifications be made to the base 2014 SDMP CUHP/SWMM model for I-70 
design purposes: 

 Revise UDSWMM routing elements to more accurately represent flow occurring down multiple 
streets. 

 Account for inadvertent detention at the following three locations:  City Park Duck Pond, City Park 
Golf Course, and City Park Ball Fields.  The inadvertent storage volumes at these locations shall 
only be accounted for if the proper agreements are put in place ensuring future maintenance of 
the flood storage volumes. 

Results

Incorporating the MATT recommendations into the CUHP/SWMM hydrologic modeling, a revised total 
basin 100-year peak flow rate of 4,422 cfs is calculated at 40th Avenue.  From this value, the I-70 design 
team can account for existing and soon-to-be completed pipe outfalls serving the basin by subtracting their 
capacities from the total peak flow rate.  Based on CCD’s GIS data and recent construction plans, the 
following two main outfalls should be accounted for: 

 Existing 120” BRICK @ 0.39% serving 40th Street and 40th Avenue with a calculated Manning’s 
full flow capacity of 897 cfs. 

 Currently under construction High Street Outfall (UDFCD, Denver, RTD) serving 40th Avenue and 
the East Corridor rail alignment with a design capacity of 906 cfs (based on construction plans 
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dated January 2013).  The latest construction plans or as-builts for this project should be 
referenced to verify this number.   

Accounting for the two storm drain outfalls serving the Montclair basin, the 100-year design flow rate for 
the I-70 project at 40th Avenue (surface flow) is 2,691 cfs (4422 minus 897 minus 906).  This peak flow 
rate can be further revised during the design process to account for the complex flood routing and split 
flows that occur between 40th Avenue and I-70.  This flood routing analysis has already been preliminarily 
completed for the RTD North Metro project but should be updated using the newly revised flow rate of 
2,691 cfs.   

6.0 Appendix

All supporting maps, figures, tables, and hydrologic models used during the MATT analysis are provided 
in electronic format only.  All supporting documentation can be found on the attached DVD. 

The supporting documents are organized in the same general order to match the layout of this 
memorandum.   Supporting documents include: 

Figures/Maps/Tables:

 Background Montclair Mapping 

o 01.  Montclair/Park Hill Basin FLO-2D Flooding Depth Analysis 

o 02.  2011-07-07 Flooding Video at 36th Avenue and High Street 

o 03.  2008 RTD East Corridor CUHP-SWMM Routing Diagram 

o 04.  2014 SDMP Base Model CUHP-SWMM Routing Diagram 

 Hydrology Sensitivity Analysis 

o 01.  Impervious Value Sensitivity Analysis 

o 02.  Reduced Discretization Sensitivity Analysis 

o 03.  Multiple Street SWMM Routing 

o 04.  Inadvertent Detention 

 Final Hydrologic Mapping for I-70 PCL 

o 01.  Final MATT I-70 PCL CUHP-SWMM Routing Diagram

Hydrologic Models CUHP-UDSWMM:

 Previous Models Modified by Enginuity for Comparative Purposes 

o 01.  2008 RTD East Corridor (with and without Ferril Detention) 

o 02.  2014 Denver SDMP with Ferril Detention 

o 03.  2014 Denver SDMP without Ferril Detention 
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 Sensitivity Analysis 

o 01.  Base 2014 Denver SDMP 

o 02.  Measured Imperviousness 

o 03.  Reduced Discretization 

o 04.  Multiple Street X-section Routing 

o 05a.  Inadvertent Detention City Park Duck Pond 

o 05b.  Inadvertent Detention City Park Golf Course 

o 05c.  Inadvertent Detention City Park Ball Fields 

o 05d.  Inadvertent Detention Combined (all 3) 

 Final Hydrology Revised for I-70 PCL 

o 01. Combined Inadvertent Detention and Multiple Street Routing 

MATT Meeting Minutes



Attachment M – Appendix C 
Onsite and offsite drainage option 
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1. Introduction 
The I-70 East Environmental Impact Statement (EIS) is a joint effort between the Federal Highway 
Administration (FHWA) and the Colorado Department of Transportation (CDOT). The intent of the EIS is to 
identify potential highway improvements along I-70 in the Denver metropolitan area between I-25 and Tower 
Road and to assess their potential effects on the human and natural environment. 

1.1. Project limits 
As shown on Figure 1, the project limits extend along I-70 between I-25 and Tower Road. The project area 
covers portions of Denver, Commerce City, Aurora, and Adams County. This area includes the 
neighborhoods of Globeville, Elyria and Swansea, Northeast Park Hill, Stapleton, Montbello, and Gateway. 
The portion of Aurora in the project area is referred to as the Aurora Neighborhood in this report. Each 
resource has a specific study area based on the resource. 

Figure 1. Project area 

 

1.2. Project background 
Analysis of I-70 began in June 2003 as part of the I-70 East Corridor EIS, a joint effort conducted by CDOT, 
FHWA, the Regional Transportation District (RTD), the Federal Transit Administration (FTA), and the City 
and County of Denver (Denver). In June 2006, CDOT and RTD determined that the highway and transit 
elements of the I-70 East Corridor EIS process serve different travel markets, are located in different 
corridors, and have different funding sources. Therefore, the highway and transit components of the analysis 
were separated. After the project separation, the alternatives that made it through the screening process by 
addressing the purpose and need of the project were fully evaluated in the Draft EIS, published in November 
of 2008. With the release of the 2008 Draft EIS, the public and agencies had an opportunity to review and 
comment on it. Public hearings were held to present the information and encourage formal comments. Due 
to the complexity of the project and the extensive amount of public comments received during the formal 
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comment period, the project team decided to form the Preferred Alternative Collaborative Team (PACT) as 
part of a collaborative process with project stakeholders to recommend a preferred alternative. Through this 
collaborative process, additional analysis was performed, which resulted in the elimination of two previous 
alternatives and the addition of a new alternative option. 

Because more than four years have passed since the 2008 Draft EIS was first published, many federal and 
state regulations and requirements have changed. Additional analysis and public involvement efforts were 
performed to determine the validity of the alternatives that were considered reasonable alternatives in the 
2008 Draft EIS. Based on the public comments, the additional analysis, and the PACT collaborative process, 
the project team determined that the realignment alternatives were no longer reasonable. Consequently, a 
new alternative was designed to address the public concerns and incorporate their comments. Due to the 
changes in the alternatives, outdated census data, and new federal and state laws and regulations, the 
analysis in the 2008 Draft EIS was revisited and a Supplemental Draft EIS was written. 

This report discusses wetlands and other waters of the U.S., including existing conditions in the corridor, 
resource effects analysis, and mitigation measures. 

2. Resource definition 
Wetlands are specifically defined as areas that are inundated or saturated by surface or groundwater 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. Wetlands boundaries are delineated by the presence of hydrophytic 
vegetation and soil, in addition to the presence of hydrologic indicators (33 CFR §328). 

The term “waters of the U.S.” is generally defined as all waters that are currently used, were used in the 
past, or may be susceptible in the future for use in interstate or foreign commerce. According to 33 Code of 
Federal Regulations (CFR) §328, this includes territorial seas, intrastate lakes, rivers, streams (including 
intermittent streams), mudflats, sandflats, wetlands, 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 Federal Water Pollution Control Act amendments of 1972 (Public Law Number [Pub. L. 
No.] 92-500), as amended by the Clean Water Act (CWA) of 1977 (33 United States Code [USC] §§1251–
1387)—are not waters of the U.S. The boundaries of waters of the U.S., other than wetlands, are delineated 
by their bed, bank, and ordinary high water mark (OHWM). 

All navigable waters, major rivers, and perennial creeks are considered to be under U.S. Army Corps of 
Engineers (USACE) jurisdiction. Other water bodies, including wetlands and man-made features, are subject 
to review by the USACE to determine their jurisdiction. 

3. Applicable laws, regulations, and 
guidance 

This section discusses applicable laws, regulations, and guidance as they pertain to the analysis of wetlands 
and waters of the U.S. 

3.1. Clean Water Act and Section 404 program 
The primary vehicle for wetland protection and regulation in the United States is Section 404 of the CWA of 
1977, which set the basic structure for regulating discharge of pollutants to waters of the U.S. This section 
established a program to regulate the discharge of dredged material 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 USACE. 



I-70 East Environmental Impact Statement
Wetlands and Other Waters of the U.S. Technical Report

 

 
August 2014 3
 

3.2. National Environmental Policy Act 
The National Environmental Policy Act (NEPA) of 1969, as amended (42 USC §4321 et seq., Pub. L. No. 91-
190, 83 Stat. 852), requires federal agencies to integrate environmental values into their decision-making 
processes by considering the environmental effects of their proposed actions and reasonable alternatives to 
those actions. NEPA also requires that agencies making such decisions consult with other agencies and 
involve the public, disclose information, investigate the environmental effects of a reasonable range of 
alternatives, and prepare a detailed statement of the environmental effects of the alternatives. 

3.3. NEPA/Section 404 Merger Agreement 
The NEPA/Section 404 Merger Agreement was signed by CDOT, USACE, and FHWA in May 2003 and 
updated in August 2008. This agreement was established to determine a coordination and documentation 
protocol in situations where these agencies have authority over the same transportation project. 

3.4. Colorado Department of Public Health and Environment, 
Water Quality Control Commission, Regulation 82—Section 
401 certification regulation 

Certification by the State of Colorado under Section 401 of the CWA is required for issuance of federal 
permits for projects that may result in a discharge to waters of the U.S. in Colorado. Through this regulation, 
the State of Colorado can ensure that the quality of Colorado’s waterways is protected. At this time, this 
requirement applies to USACE individual Section 404 permits, but not nationwide permits (5 Code of 
Colorado Regulations [CCR] 1002-82). 

3.5. Executive Order 11990—Protection of Wetlands 
President Carter issued Executive Order (EO) 11990, “Protection of Wetlands,” in May 1977, establishing the 
protection of wetlands and riparian systems as the official policy of the federal government. EO 11990 
requires all federal agencies to consider wetland protection as an important part of their policies. 

3.6. Executive Order 11988—Floodplain Management 
EO 11988 requires all federal agencies to take actions to reduce the risk of loss due to flood; to minimize the 
impact of floods on human safety, health, and welfare; and to restore and preserve the natural and beneficial 
values served by floodplains while carrying out the following agency responsibilities: 

 Acquiring, managing, and disposing of federal lands and facilities 
 Funding construction or improvements 
 Conducting activities or programs affecting land use 

The EO also provides additional guidance to help agencies implement this initiative. 

3.7. Fish and Wildlife Coordination Act, as amended 
The Fish and Wildlife Coordination Act of 1934, as amended (16 USC §§661-667e), states that whenever 
the waters or channel of a body of water are modified by a department or agency of the United States, the 
department or agency shall first consult with the U.S. Fish and Wildlife Service (USFWS) and with the head 
of the agency exercising administration over the wildlife resources of the state where construction would 
occur, with a view to the conservation of wildlife resources. The Fish and Wildlife Coordination Act provides 
that land, water, and interests may be acquired by federal agencies for wildlife conservation and 
development. In addition, real property under jurisdiction or control of a federal agency that is no longer 
required by that agency may be used for wildlife conservation by the state agency exercising administration 
over wildlife resources upon that property.  



I-70 East Environmental Impact Statement 
Wetlands and Other Waters of the U.S. Technical Report 

 

 
4  August 2014 
 

3.8. Safe, Accountable, Flexible, Efficient Transportation Equity 
Act of 2005: A Legacy for Users 

The Safe, Accountable, Flexible, Efficient Transportation Equity Act of 2005: A Legacy for Users (SAFETEA-
LU) prescribes a new environmental review process for highway, public transportation capital, and 
multimodal projects. The law specifies changes from current NEPA procedures, and it applies to all highway 
and transit EISs with a Notice of Intent published after August 11, 2005. 

3.9. FHWA Technical Advisory T6640.8A 
The FHWA Technical Advisory T6640.8A states that when an alternative will impact wetlands, the EIS 
should identify the wetlands (including function), describe the impacts, evaluate alternatives that would avoid 
the wetlands, and identify practicable measures to minimize harm to the wetlands. The technical advisory 
continues by noting that during the impacts evaluation, the EIS should address the importance of the 
impacted wetlands and the severity of those impacts. This evaluation should consider several factors, 
including functionality, importance to the surrounding ecosystem, and uniqueness. 

3.10. 23 Code of Federal Regulations Part 777, Mitigation of 
Impacts to Wetlands and Natural Habitat 

The purpose of this regulation is to provide policy and procedures for the evaluation and mitigation of 
adverse environmental impacts to wetlands and natural habitat resulting from federal-aid projects funded 
pursuant to provisions of title 23, USC. These policies and procedures shall be applied by FHWA to projects 
under the Federal Lands Highway Program to the extent that such application is deemed appropriate by 
FHWA (65 Federal Register [FR] 82924). 

3.11. 40 Code of Federal Regulations Part 230, Compensatory 
Mitigation for Losses of Aquatic Resources 

In April 2008, the USACE and Environmental Protection Agency (EPA) jointly issued this regulation to 
establish performance standards and criteria for the use of permittee-responsible compensatory wetland 
mitigation, wetland mitigation banks, and in-lieu fee programs to improve the quality and success of 
compensatory wetland mitigation for impacts authorized by the Department of the Army (73 FR 19594). 

3.12. 1990 Memorandum of Agreement Between the U.S. 
Environmental Protection Agency and the Department of 
the Army Concerning the Determination of Mitigation Under 
the Clean Water Act, Section 404(b)(1) 

The purpose of the EPA/Department of the Army Memorandum of Agreement (MOA) concerning mitigation 
under the CWA is to provide policy and procedures to help users determine the type and level of mitigation 
necessary to demonstrate compliance with Section 404(b)(1) of the CWA. The MOA also expresses the 
intent of the agreeing parties to meet the objective of the CWA to restore and maintain the chemical, 
physical, and biological integrity of waters of the U.S., including wetlands. 

3.13. Colorado Division of Wildlife and CDOT 2005 Memorandum 
of Agreement on the Administration and Implementation of 
Senate Bill 40 

In the Colorado Division of Wildlife (CDOW) and CDOT 2005 MOA on the Administration and 
Implementation of Senate Bill 40, CDOW and CDOT agreed that future transportation construction and 
maintenance activities described in Senate Bill 40 may be undertaken without written certification from 
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CDOW. The parties also agreed that all other activities that impact any stream or its banks or tributaries will 
require CDOW certification. 

3.14. U.S. Army Corps of Engineers wetlands delineation 
manuals 

The USACE Wetlands Delineation Manual (1987) provides technical guidelines for identifying wetlands and 
distinguishing them from aquatic habitats and other non-wetlands. The purpose of this manual is to provide 
users with guidelines and methods to determine whether an area is a wetland for purposes of Section 404 of 
the CWA. In 2010, the USACE came out with the final version of a regional supplement to the 1987 
Wetlands Delineation Manual that is applicable to the project area. This regional supplement provides more 
specific guidance for the wetland delineations in the project area and is entitled, Regional Supplement to the 
Corps of Engineers Wetland Delineation Manual: Great Plains Region (USACE, 2010). 
 

4. Existing conditions 
This section defines the methodology used to identify wetlands and waters of the U.S. and describes the 
existing conditions of those resources in the project area. 

4.1. Methodology 
The following describes the methodologies used in this technical report. 

4.1.1. Wetland and non-wetland waterway determination 
Building on previous efforts in the corridor, an Atkins wetland scientist surveyed the project area for wetlands 
on September 1 and 2, 2012, November 6, 2012, and November 8, 2012. A Pinyon wetland scientist 
surveyed additional areas on April 12, 2013, and November 18, 2013. The Corps of Engineer’s Wetland 
Delineation Manual (Environmental Laboratory, 1987) and the Regional Supplement to the Corps of 
Engineers Wetland Delineation Manual: Great Plains Region (USACE, 2010) guided the methods used 
onsite.  

Vegetation was assessed at each wetland and upland sample point. The indicator status of vegetation was 
derived from the National Wetland Plant List: Great Plains Region (Lichvar, 2012). “Hydrophytic” qualifies 
where greater than 50 percent of the dominant plant species have an indicator status of obligate, facultative 
wet, and/or facultative vegetation cover. Upland qualifies where 50 percent or greater of the dominant plant 
species classify as upland and/or facultative upland vegetation cover. 

Soil pits were excavated by hand and hydric soil indicators analyzed at most wetland and upland data points. 
Wetlands must meet the qualifications of at least one hydric soil indicator. This definition states that a hydric 
soil is a soil that formed under conditions of saturation, flooding, or ponding long enough during the growing 
season to develop anaerobic conditions in the upper part (U.S. Department of Agriculture, 1994). There are 
19 hydric soil indicators, including features such as soil matrix color depletions, inclusions of oxidation-
reduction concentrations, or thick organic layers (NRCS, 2010). Soil types within the project area were 
obtained from the Web Soil Survey (NRCS, 2012). Soil types were not available within Denver County. 

According to the Western Regional Climate Center (WRCC) (2012), the freeze-free period for 50 percent of 
the time at 28.5 degrees Fahrenheit at the Denver International Airport is roughly 180 days long. This is 
equivalent to the growing season defined by NRCS. Based on this information, the expected minimum 
duration needed for a site to exhibit wetland hydrology (e.g., soil saturation/inundation) is about 9 days, or 5 
percent of the growing season. Primary and secondary hydrologic indicators were assessed at each wetland 
and upland sample point; the occurrences of one primary indicator or two secondary indicators are required 
to qualify the area as a wetland. There are 19 primary hydrology indicators, such as saturation within 12 
inches of the ground surface, surface water, water table presence within 12 inches of the ground surface, 
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sulfidic odor (rotten egg odor), watermarks, drift deposits, and sediment deposits. There are nine secondary 
hydrology indicators, including water-stained leaves, drainage patterns, and a dry-season water table 
between 12 to 24 inches below the surface during the normal dry season (USACE, 2010). 

The term non-wetland waterway (NWW) is a non-regulatory term used by Atkins to identify channels that 
have been scoured of vegetation below an OHWM, or exhibit a drainage pattern (water conveyance 
channel). NWW channels occur in rivers, streams (perennial, intermittent, or ephemeral), canals, ditches, 
and overflow channels. NWWs were mapped in a geographic information system (GIS) and observed during 
the field survey. 

4.1.2. Mapping 
Mapping was completed in the field and in the office between I-25 and Tower Road, generally within 50 feet 
of the existing edge of pavement or within 50 feet of the proposed construction limits. One exception to this 
is in the Sand Creek area, north of I-70, where the project area extends from I-70 northward to East 47th 
Avenue. Field mapping completed by Atkins and Pinyon in the project area was done using a Trimble GeoXT 
resource grade global positioning system (GPS), using the World Geodetic Survey 1984 datum. Points were 
taken at all sample points. Data were differentially corrected using Pathfinder Office 5.0 with base station 
data received from the continuously operating reference stations at CDOT in Golden, Colorado. GPS data 
accuracy was verified through comparison of data to observable features on the aerial photograph. Mapping 
in the office was completed by digitally tracing relevant features observed on recent aerial photography in a 
GIS. Unique wetland identifiers (i.e., labels) were created by sequentially numbering wetlands with each mile 
of I-70, based on milepost. For example, a wetland found between I-70 mileposts 278 and 279, was labeled 
278-01; the second wetland found between mileposts 278 and 279 was labeled 278-02, and so on. 

4.1.3. Wetland classification and functional assessment 
Wetland functions were assessed using CDOT’s Functional Assessment of Colorado Wetlands (FACWet) 
method (Johnson et al., 2011). FACWet is a rapid assessment methodology that rates wetland condition 
through evaluation of ecological stressors and their effects on nine state variables that drive wetland 
functioning. Stressors are used as indicators of functional impairment. Variables are rated on a scale of 0.1 
(low) to 1.0 (high) according to the level of departure between their currently observed condition and their 
natural or reference standard condition. State variables then are related to the seven functions over which 
they have primary control and are used to index the capacity of seven societally important functions 
(Johnson et al., 2011). The following seven functions are evaluated by FACWet: 

1. Support of characteristic wildlife habitat 

2. Support of characteristic fish/aquatic habitat 

3. Flood attenuation 

4. Short- and long-term water storage 

5. Nutrient/toxicant removal 

6. Sediment retention/shoreline stabilization 

7. Production export/food chain support 

In general, the following scoring category descriptions apply to variable and function scores: 

 0.9–1.0 Reference standard 

 0.8–<0.9 Highly functioning 

 0.7–<0.8 Functioning 

 0.6–<0.7 Functioning impaired 

 <0.6 Non-functioning 
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Wetlands were classified according to the hydrogeomorphic (HGM) classification method (Smith et al., 
1995). Three criteria are used to identify HGM class: (1) geomorphic position (position in the landscape 
topography); (2) primary water source (precipitation, overbank surface flow, or groundwater); and (3) 
hydrodynamics (energy and direction of water flow through the wetland). 

All wetlands also were classified into one or more of the wetland classifications used by the USFWS 
(Cowardin et al., 1979). These classifications include herbaceous palustrine emergent (PEM), palustrine 
scrub-shrub (PSS), palustrine forested, and aquatic bed (AB) (submerged or aquatic vegetation). 

4.2. Findings 
This section presents the results of the wetland and other waters of the U.S. survey in the project area. Maps 
showing the location, extent, and projected impacts to waters of the U.S. are provided in Appendix A, 
photographs are provided in Appendix B, wetland delineation forms are provided in Appendix C, and 
FACWet forms are provided in Appendix D. 

4.2.1. Wetlands 
A total of 38 wetlands, totaling roughly 6.3 acres, were identified within the project area (see Table 1). The 
USACE made a jurisdictional determination (NWO-2013-1163-DEN) on July 9, 2013, for 37 wetlands; the 
remaining wetland (WET-Culv02) was delineated after a jurisdictional request was made and the final 
jurisdictional determination will be made by the USACE (see Appendix E). However, at this time, it appears 
that jurisdictional wetlands (approximately 0.98 acre) occur along the South Platte River and Sand Creek, 
and that the remaining 5.32 acres of wetlands that are associated with stormwater detention basins or 
roadside ditches will likely be determined to be non-jurisdictional. 

Wetlands within the project area were the floristically simple emergent and scrub-shrub wetlands typical of 
urban environments along the Front Range of Colorado. While the specific characteristics of the existing 
plant communities vary, commonly encountered plant species include cattails (Typha sp.), bulrushes 
(Schoenoplectus sp.), barnyard grass (Echinochloa crus-galli), spike rushes (Eleocharis sp.), smartweeds 
(Polygonum sp.), western dock (Rumex crispus), coyote willow (Salix exigua), and plains cottonwood 
(Populus deltoides) trees (see Appendix C).  



I-70 East Environmental Impact Statement 
Wetlands and Other Waters of the U.S. Technical Report 

 

 
8  August 2014 
 

Table 1. Summary of wetlands found within the project area 

Wetland ID 
Figure 
No.a 

Sample 
Point(s)b 

Photo 
No.c 

USFWS 
Typed 

HGM 
Classe 

JD 
Size 

(acre) 
Notes 

WET-S 
Culv02 

1 SP5 N/A PEM D Juris.f 0.003 
Stormwater 
basin 

WET274-01 1 274-02 1 PEM/PSS R Juris. ** S. Platte fringe 

WET274-02 1 274-02 2 PEM R Juris. 0.021 S. Platte fringe 

CDOT Wtlnd 
Mit.Site 

3 N/A N/A PEM D Juris. 0.171 
Drains to Sand 
Creek 

WET278-01 3 278-01 3 PEM D Juris. 0.019 
Stormwater 
basin 

WET278-02 3 278-02 4 PSS R Juris. 0.105 
Sand Creek 
fringe 

WET278-03 3 278-08 5 PEM R Juris. 0.085 
Sand Creek 
fringe 

WET278-04 3 278-08 6 PEM R Juris. 0.039 
Sand Creek 
fringe 

WET278-05 3 278-02 7 PSS R Juris. 0.103 
Sand Creek 
fringe 

WET278-06 3 278-02 8 PSS R Juris. 0.048 
Sand Creek 
fringe 

WET278-07 3 278-02 9 PSS R Juris. 0.129 
Sand Creek 
fringe 

WET278-08 3 278-08 10 PEM R Juris. 0.071 
Sand Creek 
fringe 

WET278-09 3 278-08 11 PEM R Juris. 0.095 
Sand Creek 
fringe 

WET278-10 3 278-02 12 PSS R Juris. 0.030 
Sand Creek 
fringe 

WET278-11 3 278-02 13 PSS R Juris. 0.027 
Sand Creek 
fringe 

WET278-12 3 278-02 14 PSS R Juris. 0.029 
Sand Creek 
fringe 

WET279-01 3 279-01 15 PEM D Non-juris. 1.338 
Stormwater 
basin 

WET279-02 4 279-02 16 PEM/PSS D Non-juris. ** 
Stormwater 
basin 

WET280-01 4 280-02 17 PEM D Non-juris. 0.115 
Stormwater 
basin 

WET280-02 4 280-02 18 PEM D Non-juris. 0.091 
Stormwater 
basin 

WET280-03 4 280-02 19 PEM D Non-juris. ** 
Stormwater 
basin 

WET280-04 5 
280-
04a,b  

20 PEM D Non-juris. 0.236 
Stormwater 
basin 

WET280-05 5 280-05 21 PEM D Non-juris. 0.022 Roadside ditch 

WET280-06 5 4-12-13 22 PEM D Non-juris. 0.019 Roadside ditch 
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Wetland ID 
Figure 
No.a 

Sample 
Point(s)b 

Photo 
No.c 

USFWS 
Typed 

HGM 
Classe 

JD 
Size 

(acre) 
Notes 

WET280-07 5 4-12-13 23 PEM D Non-juris. 0.044 Roadside ditch 

WET280-08 5 280-08 24 PEM D Non-juris. 0.012 Roadside ditch 

WET281-01 6 281-01 25 PEM D Non-juris. 0.024 Roadside ditch 

WET281-02 6 281-01 26 PEM D Non-juris. 0.004 Roadside ditch 

WET281-03 6 281-01 27 PEM D Non-juris. 0.022 Roadside ditch 

WET281-04 7 281-04 28 PEM D Non-juris. 0.008 Roadside ditch 

WET281-05 7 281-04 29 PEM D Non-juris. 0.024 Roadside ditch 

WET281-06 7 281-04 30 PEM D Non-juris 0.013 Roadside ditch 

WET281-07 8 
281-
07a,b 

31 PEM/PSS D Non-juris. 0.521 
Stormwater 
basin 

WET282-01 9 282-01 32, 33 PEM/PSS D Non-juris. 2.609 
Stormwater 
basin 

WET284-01 10 284-01 34 PEM D Non-juris. 0.148 Roadside ditch 

WET285-01 11 285-01 35 PEM R Non-juris. 0.010 Roadside ditch 

WET285-02 11 285-02 36 PSS R Non-juris. 0.034 Roadside ditch 

WET285-03 12 285-03 37 PEM R Non-juris. 0.003 Roadside ditch 

WET285-04 12 285-04 38 PEM R Non-juris. 0.012 Roadside ditch 

WET285-05 12 285-05 39 PSS R Non-juris. ** Roadside ditch 

WET285-06 12 285-06 40 PEM D Non-juris. 0.015 Roadside ditch 

Total 6.299 
a Figures are provided in Appendix A. Note that construction limits shown on the figures generally represent both 
General-Purpose and Managed Lanes Options. However, worst-case scenario construction limits (Managed Lanes 
Option) is reflected on all figures east of Colorado Boulevard. 
b Data forms are provided in Appendix C. 
c Photographs are provided in Appendix B. 
d PEM = palustrine emergent; PSS = palustrine scrub-shrub. After Cowardin et al.,1979. 
e D = depressional; R = riverine. After Smith et al. (1995). 
f This wetland was delineated after a formal jurisdictional determination was made for the remaining 37 wetlands; 
therefore, this determination is preliminary. USACE will make the final jurisdictional determination for this wetland. 
** The wetland boundaries are outside of the project area. These wetlands were delineated in the field but occur 
outside of the designated project area. They are included here for completeness; however, the acreages of these 
wetlands are not included in project totals. 

Wetland hydrology of wetlands found along the South Platte River and Sand Creek is supported primarily by 
overbank flooding. At Sand Creek, the alluvial aquifer also appears to be supporting wetland hydrology. In 
the stormwater detention ponds and roadside ditches, the wetland hydrology is supported primarily by 
precipitation and associated stormwater runoff, though groundwater also may be contributing to hydrology at 
some locations. 

The two small wetlands that occur as a narrow fringe along the South Platte are considered to be functioning 
at such a low level that they may as well be non-functional (see Table 2). All other wetlands are considered 
to be functionally impaired, with the exception of two roadside ditches considered to be functioning. 
Consistent for all sites, the reason for these low levels of functionality is directly attributed to their occurrence 
in Denver’s urban environment. Though they may have a low level of functionality compared to their 
reference standards, these wetlands are providing several important functions. For example, stormwater and 
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roadside ditch wetlands provide an important nutrient/toxicant removal function, and though they are 
degraded, the wetlands along Sand Creek are important wildlife habitat to resident wildlife. 

Table 2. Summary of wetland functions performed by wetlands in project area 

Assessment Area 
Grouping 
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South Platte fringe 0.360 0.489 0.444 0.483 0.475 0.400 0.457 0.444 

Sand Creek 0.652 0.654 0.652 0.657 0.660 0.668 0.664 0.658 

Stormwater 0.628 0.689 0.681 0.692 0.675 0.652 0.677 0.670 

Globeville Landing 
Park spillway (WET-
Culv02) 

0.640 0.710 0.710 0.730 0.690 0.680 0.670 0.690 

Roadside ditches 
WET280-05, 
WET281-01 to 281-
06, WET284-01, 
and WET285-01 to 
281-06 

0.660 0.606 0.606 0.600 0.613 0.620 0.643 0.621 

Roadside ditch 
WET280-06 

0.630 0.750 0.720 0.760 0.620 0.710 0.740 0.700 

Roadside ditch 
WET280-07 

0.620 0.760 0.720 0.770 0.620 0.720 0.760 0.710 

Roadside ditch 
WET280-08 

0.540 0.740 0.690 0.750 0.600 0.630 0.680 0.660 

FACWet scoring: 0.9–1.0 reference standard; 0.8–<0.9 highly functioning; 0.7–<0.8; functioning; 0.6–<0.7 functioning 
impaired, <0.6 non-functioning. 

4.2.2. Other waters of the U.S. 
Three waters of the U.S. other than wetlands were identified in the project area: the South Platte River 
(OW274-01, OW-N_Culv, and OW-S_Culv), an existing spillway stormwater basin at Globeville Landing Park 
(OW-Culv02), and Sand Creek (OW278-01). Roughly 0.602 acre of the South Platte River channel and 
4.183 acres of the Sand Creek river channel occur in the project area. Both rivers are perennial, sand bed 
streams that generally flow in a northerly direction. The existing spillway in Globeville Landing Park includes 
a stormwater detention pond (approximately 0.022 acre), which is connected to the South Platte River by 
surface water flow.  
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5. Description of alternatives 
The I-70 East Supplemental Draft EIS examines potential effects to social, environmental, and economic 
resources resulting from proposed improvements to I-70 between I-25 and Tower Road. Consistent with 
federal regulations, the Supplemental Draft EIS fully evaluates potential effects that might result from the No-
Action Alternative and the Build Alternatives (Revised Viaduct Alternative and Partial Cover Lowered 
Alternative). The alternatives and options are presented in Table 3. 

For more detail on the alternatives and their options; see the I-70 East Supplemental Draft EIS Alternative 
Analysis Technical Report (2014). 

Table 3. Alternatives and Options 

Alternative 
Expansion 

Options 
Connectivity 

Options 
Operational 

Options 

No-Action  
 North 

 South 
N/A N/A 

B
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ld
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lte
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Revised Viaduct  
 North 

 South 
N/A 

 General-Purpose Lanes 

 Managed Lanes 

Partial Cover 
Lowered  

N/A  Basic 

 Modified 

 General-Purpose Lanes 

 Managed Lanes 

 

No-Action Alternative 
The No-Action Alternative replaces the existing viaduct between Brighton Boulevard and Colorado Boulevard 
without adding any capacity; the remainder of the corridor will reflect current conditions and include existing, 
planned, and programmed roadway and transit improvements (such as FasTracks) in the study area. The 
No-Action Alternative is shown in Figure 2. 

Figure 2. No-Action Alternative 
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Build Alternatives 
Build Alternatives add capacity to I-70 by constructing additional lane(s) or restriping between I-25 and 
Tower Road. 

Revised Viaduct Alternative. The Revised Viaduct Alternative is shown in Figure 3. This alternative 
replaces the existing I-70 viaduct between Brighton Boulevard and Colorado Boulevard. It adds two 
additional lanes in each direction from Brighton Boulevard to Tower Road. It also adds capacity from I-25 to 
Brighton Boulevard. 

Figure 3. Revised Viaduct Alternative 

 

Partial Cover Lowered Alternative. The Partial Cover Lowered Alternative is shown in Figure 4. This 
alternative removes the existing I-70 viaduct between Brighton Boulevard and Colorado Boulevard, lowering 
the highway below grade in this area, while adding two additional lanes in each direction from Brighton 
Boulevard to Tower Road. This alternative includes a cover over the highway between Clayton Street and 
Columbine Street. The alternative also adds capacity from I-25 to Brighton Boulevard. 

Figure 4. Partial Cover Lowered Alternative 
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Alternative Options 
Expansion Options. Expansion Options, shown in Figure 2 and Figure 3, refer to moving the north edge of 
the highway north or the south edge of the highway south of the existing facility from Brighton Boulevard to 
Colorado Boulevard to accommodate the larger footprint resulting from standard width lanes, expanded 
shoulders, and construction phasing. These options apply to the No-Action Alternative and the Revised 
Viaduct Alternative. The Partial Cover Lowered Alternative does not include the Expansion Options because 
expansion of the highway can occur only on the north side due to engineering restrictions and the location of 
the UPRR rail yard to the south. 

Connectivity Options. Connectivity Options are shown in Figure 4 and apply only to the Partial Cover 
Lowered Alternative. They include different frontage road and highway cover combinations. The Basic 
Option includes a highway cover between Clayton Street and Columbine Street, with 46th Avenue operating 
as a one-way road on each side of the highway (westbound on the north side and eastbound on the south 
side). The Modified Option removes the Steele Street/Vasquez Boulevard interchange to include an 
additional cover in the vicinity of Steele Street. 46th Avenue is designed as a two-way street on both the 
north and south sides of the highway; however, it is discontinued between Clayton Street and Columbine 
Street on the north side to allow for a seamless connection between Swansea Elementary School and the 
cover. Vehicular north/south connectivity across the highway at Josephine Street will be eliminated and 
replaced with a bike/pedestrian bridge. Additional connectivity and intersection improvements are discussed 
in Chapter 3, Summary of Project Alternatives, in the Supplemental Draft EIS. 

Operational Options. Operational Options include two scenarios on how the additional capacity will be 
managed and operated. The General-Purpose Lanes Option will allow all vehicles to use all the lanes on the 
highway, while the Managed Lanes Option implements operational strategies (such as pricing) for the 
additional lanes that would be adjusted based on real-time traffic demand for vehicles that use these lanes. 
The additional lanes are separated with a four-foot buffer from the rest of the lanes under the Managed 
Lanes Option, and they have direct connections to I-225, I-270, and Peña Boulevard. Operational Options 
apply to the Revised Viaduct Alternative and the Partial Cover Lowered Alternative, and they are shown in 
Figure 3 and Figure 4.   

6. Effects analysis 
This section analyzes potential environmental consequences that would result from the loss of wetland 
habitat from the project alternatives. As stated in the existing conditions section, the wetlands present in the 
project area were identified in the field. This determination of effects is based on conceptual design and is 
subject to change. 

6.1. Methodology 
Impacts can occur directly or indirectly and be temporary or permanent. Direct impacts are the result of the 
physical destruction or degradation of a resource within a proposed project alternative. An example of a 
direct impact is the excavation and grading of wetland habitat during road construction. Indirect impacts are 
foreseeable effects that are somewhat distant from the project in time and/or space (see 40 CFR §1508.8). A 
relatively common example of an indirect impact is the introduction and establishment of noxious weeds on 
newly disturbed soils. The noxious weeds become established and begin to out-compete native plant 
species, eventually leading to the degradation of wetland habitats. 

Temporary impacts are short-term and are usually restored to pre-impact functionality within five years. 
When not permanent, impacts to emergent wetlands are often considered short-term because these 
communities recover more quickly than plant communities possessing a woody plant component. 
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Permanent impacts are those impacts where a complete change in functionality occurs (i.e., land 
conversion) and persist for the lifetime of the facility. Permanent effects result from construction activities, 
specifically placement of bridge piers, fill, and new roadway. Temporary effects include those that 
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. 

Projected impacts to waters of the U.S. were calculated by overlaying the construction footprint over the 
wetland polygons in a GIS environment. Permanent impacts were assumed to occur where the overlap 
occurs between the construction footprint and the wetland polygons unless additional information about the 
projected impacts was available. Such specifics were available for the design or in-construction techniques 
for the proposed outfalls on the South Platte River and for the proposed on and off ramp bridges over Sand 
Creek, but were not available for other locations. Temporary impacts also were calculated, where 
appropriate, by using a 10-foot offset from the projected construction limits. 

6.2. Effects of alternatives 
As described previously in Section 5, Description of Alternatives, the Supplemental Draft EIS evaluates one 
No-Action Alternative and two Build Alternatives. This section describes the potential effects on wetlands and 
other waters of the U.S. from these alternatives. 

6.2.1. No-Action Alternative 
The No-Action Alternative would have no impacts to wetlands. However, construction of the onsite storm 
drain outfall north of I-70 would result in impacts to other waters of the U.S. The storm drain outfall would 
traverse the Burlington Ditch/O’Brien Canal and discharge into the South Platte River. Construction of the 
outfall would result in approximately 0.001 acre of temporary impact to the South Platte River channel.  

6.2.2. Build Alternatives 
The Build Alternatives permanently impact wetlands and other waters of the U.S. Roughly 4.111 acres of 
direct, permanent impact to wetlands would occur under the Build Alternatives. Of this total, an estimated 
0.001 acre of jurisdictional wetland along Sand Creek would be impacted, with the remaining 4.110 acres of 
permanent impact occurring to non-jurisdictional roadside ditch and stormwater detention pond wetlands 
(see Table 4 and Table 5); note that only wetlands or water bodies impacted by the proposed project are 
shown in the tables). 

Temporary impacts to wetlands also would occur. Approximately 0.1 acre of temporary impact to 
jurisdictional wetlands is projected to occur under all Build Alternatives. Roughly 0.195 acre of temporary 
impact would occur to non-jurisdictional wetlands under the Build Alternatives.  

Construction of the Build Alternatives would result in impacts to Sand Creek and the South Platte River. Both 
of the Build Alternatives are anticipated to impact the Sand Creek channel by a total of 0.0001 acre 
permanently and 1.194 acres temporarily. The permanent impact would be caused by the installation of a 
bridge pier. At the South Platte River, impacts in the river channel would occur from storm drain construction 
north and south of I-70. As with the No-Action Alternative, both Build Alternatives would cause approximately 
0.001 acre of temporary impact to the South Platte River channel as a result of the onsite outfall system 
construction. With the Partial Cover Lowered Alternative, an additional 0.012 acre of permanent impact to 
the South Platte River channel would result from construction of an offsite outfall system south of I-70 (see 
Table 5) note that only water bodies impacted by the proposed project are shown in the table). 
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Table 4. Impacts to wetlands in the study area1 

Jurisdictional or  
Non-Jurisdictional 

Feature 
Build Alternatives 

Perm. Temp. 

Jurisdictional 
(Sand Creek and Fringe) 

WET278-09 0.001 0.066

WET278-10 — 0.005

WET278-11 — 0.014

WET278-12 — 0.015

Jurisdictional Total  0.001 0.100

Non-Jurisdictional 
(Stormwater basins) 

WET279-01 1.053 0.095

WET280-01 0.005 0.012

WET280-02 0.008 0.012

WET280-04 0.236 —

WET281-07 0.094 0.068

Non-Jurisdictional 
(Stormwater basins) 

WET282-01 2.609 —

Non-Jurisdictional 
(Roadside ditches) 

WET280-05 0.001 0.005

WET280-08 0.012 —

WET281-01 0.024 —

WET281-02 0.004 —

WET281-03 0.022 —

WET281-04 0.008 —

WET281-05 0.024 —

WET281-06 0.010 0.003

WET284-01 — —

WET285-02 — —

Non-Jurisdictional Total (wetlands only)  4.110 0.195

Total Wetland Impacts (jurisdictional and non-
jurisdictional) 

 4.111 0.295

Note: Impacts were calculated based on conceptual design as of March 2013 and are subject to change.  
1The No-Action Alternative has no wetland impacts; therefore, this table only reflects the Build Alternatives and 
associated options.  
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Table 5. Impacts1 to other waters of the U.S. in the study area (all jurisdictional) 

Waterbody Feature ID 

No-Action 
Alternative 

(acres) 

Revised Viaduct 
Alternative 

(acres) 

Partial Cover 
Lowered 

Alternative 
(acres) 

Perm. Temp. Perm. Temp. Perm. Temp. 

South Platte River 
OW-N_Culv — 0.001 — 0.001 — 0.001

OW-S_Culv — — — — 0.012 —

Sand Creek OW278-01 — — 0.0001 1.194 0.0001  1.194

Total Other Waters of 
the U.S. Impacts  

 — 0.001 0.0001 1.195 0.012 1.195

Note: Impacts were calculated based on conceptual design and are subject to change. 
1Impact totals are applicable to all options associated with the No-Action and Build Alternatives. 

6.3. Permitting 
In the event that either Build Alternative is selected, roughly 0.001 to 0.0 acre of jurisdictional waters of the 
U.S. would be permanently impacted. USACE would be consulted on the appropriate permit, but this type of 
activity often is permitted under Nationwide Permit 14—Linear Transportation Projects. In addition, Senate 
Bill 40 certification from Colorado Parks and Wildlife and completion of an internal Wetland Finding also 
would be required. CDOT would complete the Senate Bill 40 certification, complete the Wetland Finding, and 
obtain a permit from the USACE prior to commencing work. 

6.4. NEPA/Section 404 coordination 
CDOT is currently coordinating with USACE to fulfill the requirements of the NEPA/CWA merger process. 

7. Mitigation 
Per CDOT guidelines, all permanently impacted wetlands, both jurisdictional and non-jurisdictional, would be 
replaced at a 1:1 ratio. At this time, it is planned that unavoidable impacts would be mitigated at a wetland 
mitigation bank in the South Platte River watershed. In addition, the following mitigation measures would be 
implemented during and after construction of a preferred alternative to avoid or minimize effects to wetlands 
and other waters of the U.S.: 

 Temporary erosion control and sediment control best management practices (BMPs) will be installed 
prior to ground disturbance activities. Completed areas will be permanently stabilized within seven days. 
The following BMPs are proposed: 

o Unnecessary temporary effects would be avoided by fencing the limits of disturbance during 
construction. 

o No equipment staging or storage of construction materials will occur within 50 feet of wetlands. 

o The use of chemicals—such as soil stabilizers, dust inhibitors, and fertilizers—within 50 feet of 
wetlands will be prohibited. 

o Temporary fill material will not be stored within wetlands. 

o No discharge of effluent into wetlands will occur. 
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o 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. 

o If any wetland areas are used for construction access, they will be covered with a layer of geotextile, 
straw, and soil prior to use. 

o Wetlands temporarily affected during construction will be restored to pre-construction conditions. 

All contractors would be required to consider methods, where feasible, to limit the effects of construction to 
water resources, including the following: 

 Install perimeter erosion control measures prior to grading. 

 Implement stabilization BMPs, such as mulching, temporary seeding, and erosion control blankets. 

 Wash concrete trucks in designated concrete washout areas at least 50 feet away from surface water 
sources. 

 Build stabilized construction entrances to the site to limit mud and dirt deposition on local roadways. 

 Use erosion prevention measures to prevent the need for extensive erosion control (measures such as 
staging the construction to reduce disturbance, minimizing access areas, temporary seeding, early final 
grading and seeding of completed areas, and clean water diversions). Permanent water quality ponds 
can be constructed early and used for construction runoff. 

 Roughen disturbed surfaces throughout construction. 

 Use temporary sediment control features, such as silt fence, erosion logs, and erosion bales. 

 Place permanent native seeding incrementally throughout project. 

 Place temporary stabilization (mulch and mulch tackifier, soil binder) when native seeding is not allowed 
due to seasonal constraints. 

 Comply with local and federal permitting requirements for construction within floodplains. 

 Limit the size of construction areas. 

 Apply geotextile fabric before construction of temporary crane pads. 

 Use rubber tire construction equipment, when feasible. 

 When necessary, set up gravel barriers around work area when installing piers or working within the 
South Platte River or Sand Creek to divert water flow and prevent sediment in the channel. 

 Install perimeter sediment control devices, such as erosion bales and/or silt fencing. 

 Follow the spill prevention and containment procedures outlined in the spill prevention plan included 
within the construction stormwater management plan. 

 Inspect erosion and sediment control measures at least every 14 days and after precipitation events that 
cause surface erosion. 

 Avoid ground-disturbing activities or work near streams during heavy precipitation events. 

 Till soils that have been compacted by heavy construction equipment to allow for quicker establishment 
of vegetation. 

 Sequence ground clearing so the entire site is not disturbed at once; stabilization of a cleared site should 
occur as soon as construction activity is completed. 

 Temporarily seed or mulch areas that will not be regraded within seven days. 

 Use central staging areas for all equipment and disposal of waste material; these staging areas should 
not be located within 50 feet of streams, wetlands, or sensitive habitat areas. 
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 Manage waste stockpiles of concrete, solids, sanitary/septic materials, liquids, and hazardous materials 
through implementation of waste management BMPs. 

 Locate temporary sanitation facilities no less than 50 feet from waterways to reduce the effect of 
potential releases. 

 Use a vacuum sweeper immediately to sweep cutting dust after concrete cutting operations. 

 Construct and use stabilized construction entrances/exits to reduce mud and dirt deposition on local 
roadways. 

 Construct temporary water quality basins where right of way allows. 

 Use certified weed free mulch and hay bales in accordance with the Colorado Noxious Weed Act (CRS 
35-5.5). 

 Reseed disturbed areas with a native grass mix that also includes forbs and shrubs. The seed mix will 
include oats (Avena sativa) that will be applied at a low rate to facilitate soil stabilization while native 
species are establishing. 

 Stabilize all slopes steeper than 3:1 with erosion control blankets. 

 Construct near major streams during the drier months, from October to February. Based on hydrograph 
data collected by the WRCC, Denver receives less than 1 inch of precipitation during these months. 

 Follow the sanding and sweeping requirements of Colorado Department of Public Health and 
Environment, Regulation Number 16, vacuum sweepers will be used to remove sand remaining after a 
sanding event. 
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Figure 7. Wetland and Waters of the U.S. Impacts
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Figure 8. Wetland and Waters of the U.S. Impacts
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Figure 9. Wetland and Waters of the U.S. Impacts
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Figure 10. Wetland and Waters of the U.S. Impacts
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Figure 11. Wetland and Waters of the U.S. Impacts
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Figure 12. Wetland and Waters of the U.S. Impacts
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Attachment N – Appendix B 
Photographs 

  



 
  



Photo 1.  Wetland WET274-01 – South Platte River 
wetland fringe on left bank north of I-70. 
 

Photo 2. Wetland WET274-02 – South Platte River 
wetland fringe on right bank south of I-70. 

Photo 3.  Wetland WET278-01 – Stormwater basin 
near Sand Creek. 

Photo 4.  Wetland WET278-02 – Sand Creek  
wetland fringe on left bank downstream of Quincy 
Avenue Bridge. 

Photo 5.  Wetland WET278-03 – Sand Creek 
wetland fringe on left bank, facing downstream 
(north) 

Photo 6.  Wetland WET278-04 wetland fringe on 
right bank, facing upstream (south)  



Photo 7.  Wetland WET278-05 – Sand Creek 
wetland fringe on right bank upstream (south) of 
pedestrian bridge. 
 

Photo 8.  Wetland WET278-06 – Sand Creek 
wetland fringe in side channel, facing downstream. 

Photo 9.  Wetland WET278-07 – Sand Creek 
wetland fringe on left bank, facing downstream 
(north). 

Photo 10.  Wetland WET278-08 – Sand Creek 
wetland fringe facing downstream. 

Photo 11.  Wetland WET278-09 – Sand Creek 
downstream of I-70, facing east. 

Photo 12.  Wetland WET278-10 (approx. center of 
photo in sunlight adjacent to creek).  Sand Creek 
wetland fringe on right bank, facing downstream.  



Photo 13.  Wetland WET278-11.  Sand Creek 
wetland fringe on left bank south of I-70.  Facing 
upstream from pedestrian bridge. 
 

Photo 14.  Wetland WET278-12.  Sand Creek 
wetland fringe 

Photo 15.  Wetland WET279-01 - Stormwater  
basin 
 

Photo 16.  Wetland WET279-02 – Stormwater 
basin 

Photo 17.  Wetland WET280-01 – Stormwater 
basin 
 

Photo 18.    Wetland WET280-02 – Stormwater 
basin 



Photo 19.    Wetland WET280-03 – Stormwater 
basin 

Photo 20.    Wetland WET280-04 – Stormwater 
basin 
 

Photo 21.    Wetland WET280-05 – Roadside ditch 
 

Photo 22.    Wetland WET280-06 – Roadside ditch 
 

Photo 23.    Wetland WET280-07 – Roadside ditch 
 

Photo 24.    Wetland WET280-08 – Roadside ditch 
 



Photo 25.    Wetland WET281-01 – Roadside ditch Photo 26.    Wetland WET281-02 – Roadside ditch 
 

Photo 27.    Wetland WET281-03 – Roadside ditch Photo 28.    Wetland WET281-04 – Roadside ditch 
 

Photo 27.    Wetland WET281-05 – Roadside ditch Photo 30.    Wetland WET281-06 – Roadside ditch 
 



Photo 31.    Wetland WET281-07 – Stormwater 
basin 
 

Photo 32.    Wetland WET282-01 - Stormwater 
basin.  Sample point. 

Photo 33.    Wetland WET282-01.  Stormwater 
basin.  Near the east end facing west. 

Photo 34.    Wetland WET284-01 – Roadside ditch 
 

Photo 35.    Wetland WET285-01 – Roadside ditch Photo 36.    Wetland WET285-02 - Roadside ditch 
 



Photo 37.    Wetland WET285-03 – Roadside ditch Photo 38.    Wetland WET285-04 – Roadside ditch 
 

Photo 39.    Wetland WET285-05 – Roadside ditch Photo 40.    Wetland WET285-06 – Roadside ditch 
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US Army Corps of Engineers                      Great Plains – Version 2.0 

WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                            Local relief (concave, convex, none):                                        Slope (%):                  

Subregion (LRR):                                                                       Lat:                                               Long:                                                 Datum:                        

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               
Hydric Soil Present?  Yes                 No               
Wetland Hydrology Present? Yes                 No               

 
Is the Sampled Area 
within a Wetland?                   Yes                   No                

Remarks: 
 
 

VEGETATION – Use scientific names of plants. 
Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC 
(excluding FAC�):                                                   (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 
       Total % Cover of:                    Multiply by:        
OBL species                        x 1 =                       
FACW species                        x 2 =                       
FAC species                        x 3 =                       
FACU species                        x 4 =                       
UPL species                        x 5 =                       
Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              
Hydrophytic Vegetation Indicators:  
       1 - Rapid Test for Hydrophytic Vegetation 
       2 - Dominance Test is >50% 
       3 - Prevalence Index is �3.01 
       4 - Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 
       Problematic Hydrophytic Vegetation1 (Explain) 
 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size:                             )                         % Cover    Species?    Status    
1.                                                                                                                                               
2.                                                                                                                                               
3.                                                                                                                                               
4.                                                                                                                                               
                                                                                                               = Total Cover 
Sapling/Shrub Stratum   (Plot size:                             ) 
1.                                                                                                                                               
2.                                                                                                                                               
3.                                                                                                                                               
4.                                                                                                                                               
5.                                                                                                                                               
                                                                                                               = Total Cover 
Herb Stratum   (Plot size:                             ) 
1.                                                                                                                                               
2.                                                                                                                                               
3.                                                                                                                                               
4.                                                                                                                                               
5.                                                                                                                                               
6.                                                                                                                                               
7.                                                                                                                                               
8.                                                                                                                                               
9.                                                                                                                                               
10.                                                                                                                                             
                                                                                                               = Total Cover 
Woody Vine Stratum   (Plot size:                             ) 
1.                                                                                                                                               
2.                                                                                                                                               
                                                                                                               = Total Cover 
% Bare Ground in Herb Stratum                            

Hydrophytic  
Vegetation 
Present?                 Yes                 No              

Remarks: 

 

I-70 East DEIS/ South outfall Denver 11/18/2013

CO SP5

Joe Allison, Karin McShea Sec22 ,T3S, R68W

terrace none 0

G-Western Great Plains and Irrigated Region 39.776372 104.976960 NAD83

Soils have not been mapped in this area N/A

x

x

x

x

x
x

Severe flooding in previous month.

30 Ft radius

0

1

1

10015 Ft radius

0

0

100 200

0

0

0

100 200

2

5 Ft radius

Typha latifolia 100

100

Y OBL

x

x

x

All dominants are FACW and/or OBL.

15 Ft radius

0 x
100 = Total Veg Cover

D5 - FAC Neutral Test for hydrology. Drop all FAC, cross examine all other dominants. If > 50% remaining are FACW to OBL, then YES to D5.



US Army Corps of Engineers                      Great Plains – Version 2.0 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 
       Histosol (A1)        Sandy Gleyed Matrix (S4)        1 cm Muck (A9) (LRR I, J) 
       Histic Epipedon (A2)        Sandy Redox (S5)        Coast Prairie Redox (A16) (LRR F, G, H) 
       Black Histic (A3)        Stripped Matrix (S6)        Dark Surface (S7)  (LRR G) 
       Hydrogen Sulfide (A4)        Loamy Mucky Mineral (F1)        High Plains Depressions (F16)  
       Stratified Layers (A5) (LRR F)        Loamy Gleyed Matrix (F2)             (LRR H outside of MLRA 72 & 73) 
       1 cm Muck (A9) (LRR F, G, H)        Depleted Matrix (F3)        Reduced Vertic (F18)  
       Depleted Below Dark Surface (A11)         Redox Dark Surface (F6)        Red Parent Material (TF2)  
       Thick Dark Surface (A12)        Depleted Dark Surface (F7)        Very Shallow Dark Surface (TF12) 
       Sandy Mucky Mineral (S1)        Redox Depressions (F8)        Other (Explain in Remarks) 
       2.5 cm Mucky Peat or Peat (S2) (LRR G, H)        High Plains Depressions (F16) 3Indicators of hydrophytic vegetation and 
       5 cm Mucky Peat or Peat (S3) (LRR F)              (MLRA 72 & 73 of LRR H)  wetland hydrology must be present,  
         unless disturbed or problematic. 
Restrictive Layer (if present): 
     Type:                                                                
     Depth (inches):                                                 

 
 
Hydric Soil Present?     Yes                 No              

Remarks: 
 

HYDROLOGY 
Wetland Hydrology Indicators:   
Primary Indicators (minimum of one required; check all that apply)                                                 Secondary Indicators (minimum of two required) 
       Surface Water (A1)        Salt Crust (B11)        Surface Soil Cracks (B6) 
       High Water Table (A2)        Aquatic Invertebrates (B13)        Sparsely Vegetated Concave Surface (B8) 
       Saturation (A3)        Hydrogen Sulfide Odor (C1)        Drainage Patterns (B10) 
       Water Marks (B1)        Dry-Season Water Table (C2)        Oxidized Rhizospheres on Living Roots (C3) 
       Sediment Deposits (B2)        Oxidized Rhizospheres on Living Roots (C3)           (where tilled)   
       Drift Deposits (B3)           (where not tilled)        Crayfish Burrows (C8) 
       Algal Mat or Crust (B4)        Presence of Reduced Iron (C4)        Saturation Visible on Aerial Imagery (C9) 
       Iron Deposits (B5)        Thin Muck Surface (C7)        Geomorphic Position (D2) 
       Inundation Visible on Aerial Imagery (B7)        Other (Explain in Remarks)        FAC-Neutral Test (D5) 
       Water-Stained Leaves (B9)         Frost-Heave Hummocks (D7)  (LRR F) 
Field Observations: 
Surface Water Present? Yes             No             Depth (inches):                           
Water Table Present?  Yes             No             Depth (inches):                           
Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 
 
 
Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 
Remarks: 
 

 

 

 

 

SP5

0-12

12-18

10 YR 3/2

10 YR 2/1

Sand

Sandy clay loam Extremely Dark in color

x

x

x

x

x x

x

x x 11

x 6 x



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 







US Army Corps of Engineers                      Great Plains – Version 2.0 

WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                            Local relief (concave, convex, none):                                        Slope (%):                  

Subregion (LRR):                                                                       Lat:                                               Long:                                                 Datum:                        

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               
Hydric Soil Present?  Yes                 No               
Wetland Hydrology Present? Yes                 No               

 
Is the Sampled Area 
within a Wetland?                   Yes                   No                

Remarks: 
 
 

VEGETATION – Use scientific names of plants. 
Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC 
(excluding FAC�):                                                   (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 
       Total % Cover of:                    Multiply by:        
OBL species                        x 1 =                       
FACW species                        x 2 =                       
FAC species                        x 3 =                       
FACU species                        x 4 =                       
UPL species                        x 5 =                       
Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              
Hydrophytic Vegetation Indicators:  
       1 - Rapid Test for Hydrophytic Vegetation 
       2 - Dominance Test is >50% 
       3 - Prevalence Index is �3.01 
       4 - Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 
       Problematic Hydrophytic Vegetation1 (Explain) 
 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size:                             )                         % Cover    Species?    Status    
1.                                                                                                                                               
2.                                                                                                                                               
3.                                                                                                                                               
4.                                                                                                                                               
                                                                                                               = Total Cover 
Sapling/Shrub Stratum   (Plot size:                             ) 
1.                                                                                                                                               
2.                                                                                                                                               
3.                                                                                                                                               
4.                                                                                                                                               
5.                                                                                                                                               
                                                                                                               = Total Cover 
Herb Stratum   (Plot size:                             ) 
1.                                                                                                                                               
2.                                                                                                                                               
3.                                                                                                                                               
4.                                                                                                                                               
5.                                                                                                                                               
6.                                                                                                                                               
7.                                                                                                                                               
8.                                                                                                                                               
9.                                                                                                                                               
10.                                                                                                                                             
                                                                                                               = Total Cover 
Woody Vine Stratum   (Plot size:                             ) 
1.                                                                                                                                               
2.                                                                                                                                               
                                                                                                               = Total Cover 
% Bare Ground in Herb Stratum                            

Hydrophytic  
Vegetation 
Present?                 Yes                 No              

Remarks: 

 

I-70 Bridge Over Havana Street Denver 4-12-13

CDOT CO SP-10

E. Weber, S. Fanello Section 22, Township 3 South, Range 67 West

Ditch concave 1

G- Western Great Plains NAD83

Unmapped N/A

x

x

x

x

x
x

*Severe drought (http://droughtmonitor.unl.edu)
Ditch along Havana, south of concrete-lined ditch.

30 Ft radius

0
15 Ft radius

Salix exigua 10

10

Y FACW

0 0

5 Ft radius

Typha angustifolia 100

100

Y OBL

x
All dominants are FACW and/or OBL.

0 x

D5 - FAC Neutral Test for hydrology. Drop all FAC, cross examine all other dominants. If > 50% remaining are FACW to OBL, then YES to D5.



US Army Corps of Engineers                      Great Plains – Version 2.0 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 
       Histosol (A1)        Sandy Gleyed Matrix (S4)        1 cm Muck (A9) (LRR I, J) 
       Histic Epipedon (A2)        Sandy Redox (S5)        Coast Prairie Redox (A16) (LRR F, G, H) 
       Black Histic (A3)        Stripped Matrix (S6)        Dark Surface (S7)  (LRR G) 
       Hydrogen Sulfide (A4)        Loamy Mucky Mineral (F1)        High Plains Depressions (F16)  
       Stratified Layers (A5) (LRR F)        Loamy Gleyed Matrix (F2)             (LRR H outside of MLRA 72 & 73) 
       1 cm Muck (A9) (LRR F, G, H)        Depleted Matrix (F3)        Reduced Vertic (F18)  
       Depleted Below Dark Surface (A11)         Redox Dark Surface (F6)        Red Parent Material (TF2)  
       Thick Dark Surface (A12)        Depleted Dark Surface (F7)        Very Shallow Dark Surface (TF12) 
       Sandy Mucky Mineral (S1)        Redox Depressions (F8)        Other (Explain in Remarks) 
       2.5 cm Mucky Peat or Peat (S2) (LRR G, H)        High Plains Depressions (F16) 3Indicators of hydrophytic vegetation and 
       5 cm Mucky Peat or Peat (S3) (LRR F)              (MLRA 72 & 73 of LRR H)  wetland hydrology must be present,  
         unless disturbed or problematic. 
Restrictive Layer (if present): 
     Type:                                                                
     Depth (inches):                                                 

 
 
Hydric Soil Present?     Yes                 No              

Remarks: 
 

HYDROLOGY 
Wetland Hydrology Indicators:   
Primary Indicators (minimum of one required; check all that apply)                                                 Secondary Indicators (minimum of two required) 
       Surface Water (A1)        Salt Crust (B11)        Surface Soil Cracks (B6) 
       High Water Table (A2)        Aquatic Invertebrates (B13)        Sparsely Vegetated Concave Surface (B8) 
       Saturation (A3)        Hydrogen Sulfide Odor (C1)        Drainage Patterns (B10) 
       Water Marks (B1)        Dry-Season Water Table (C2)        Oxidized Rhizospheres on Living Roots (C3) 
       Sediment Deposits (B2)        Oxidized Rhizospheres on Living Roots (C3)           (where tilled)   
       Drift Deposits (B3)           (where not tilled)        Crayfish Burrows (C8) 
       Algal Mat or Crust (B4)        Presence of Reduced Iron (C4)        Saturation Visible on Aerial Imagery (C9) 
       Iron Deposits (B5)        Thin Muck Surface (C7)        Geomorphic Position (D2) 
       Inundation Visible on Aerial Imagery (B7)        Other (Explain in Remarks)        FAC-Neutral Test (D5) 
       Water-Stained Leaves (B9)         Frost-Heave Hummocks (D7)  (LRR F) 
Field Observations: 
Surface Water Present? Yes             No             Depth (inches):                           
Water Table Present?  Yes             No             Depth (inches):                           
Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 
 
 
Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 
Remarks: 
 

 

 

 

 

SP-10

0-10

10-18

10 YR 2/1

10 YR 3/3

100

95 10 YR 4/6 5 C M

loam

sandy clay loam

organic matter muck (lots)

redox

x

x

Surface slippery/oily between fingers = muck
One centimeter of muck is the evidence of hydric soil present.

x

x x

x

x

x at surface

Evidence of wetland hydrology is saturation at the surface.

x



US Army Corps of Engineers                      Great Plains – Version 2.0 

WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                            Local relief (concave, convex, none):                                        Slope (%):                  

Subregion (LRR):                                                                       Lat:                                               Long:                                                 Datum:                        

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               
Hydric Soil Present?  Yes                 No               
Wetland Hydrology Present? Yes                 No               

 
Is the Sampled Area 
within a Wetland?                   Yes                   No                

Remarks: 
 
 

VEGETATION – Use scientific names of plants. 
Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC 
(excluding FAC�):                                                   (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 
       Total % Cover of:                    Multiply by:        
OBL species                        x 1 =                       
FACW species                        x 2 =                       
FAC species                        x 3 =                       
FACU species                        x 4 =                       
UPL species                        x 5 =                       
Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              
Hydrophytic Vegetation Indicators:  
       1 - Rapid Test for Hydrophytic Vegetation 
       2 - Dominance Test is >50% 
       3 - Prevalence Index is �3.01 
       4 - Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 
       Problematic Hydrophytic Vegetation1 (Explain) 
 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size:                             )                         % Cover    Species?    Status    
1.                                                                                                                                               
2.                                                                                                                                               
3.                                                                                                                                               
4.                                                                                                                                               
                                                                                                               = Total Cover 
Sapling/Shrub Stratum   (Plot size:                             ) 
1.                                                                                                                                               
2.                                                                                                                                               
3.                                                                                                                                               
4.                                                                                                                                               
5.                                                                                                                                               
                                                                                                               = Total Cover 
Herb Stratum   (Plot size:                             ) 
1.                                                                                                                                               
2.                                                                                                                                               
3.                                                                                                                                               
4.                                                                                                                                               
5.                                                                                                                                               
6.                                                                                                                                               
7.                                                                                                                                               
8.                                                                                                                                               
9.                                                                                                                                               
10.                                                                                                                                             
                                                                                                               = Total Cover 
Woody Vine Stratum   (Plot size:                             ) 
1.                                                                                                                                               
2.                                                                                                                                               
                                                                                                               = Total Cover 
% Bare Ground in Herb Stratum                            

Hydrophytic  
Vegetation 
Present?                 Yes                 No              

Remarks: 

 

I-70 Bridge Over Havana Street Denver 4-12-13

CDOT CO SP-3

E. Weber, S. Fanello Section 23, Township 3 South, Range 67 West

Swale Concave 0

G- Western Great Plains NAD83

Unmapped N/A

x

x

x

x

x
x

*Severe drought (http://droughtmonitor.unl.edu)
Sampling point completed in ditch/swale along Interstate 70 on-ramp, in the southeast quadrant of the interchange.

30 Ft radius

0
15 Ft radius

Salix exigua 20

20

Y FACW

0 0

5 Ft radius

Phalaris arundinacea 100

100

Y FACW

x
All dominants are FACW and/or OBL.

0

Scrub/shrub wetland

x

D5 - FAC Neutral Test for hydrology. Drop all FAC, cross examine all other dominants. If > 50% remaining are FACW to OBL, then YES to D5.



US Army Corps of Engineers                      Great Plains – Version 2.0 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 
       Histosol (A1)        Sandy Gleyed Matrix (S4)        1 cm Muck (A9) (LRR I, J) 
       Histic Epipedon (A2)        Sandy Redox (S5)        Coast Prairie Redox (A16) (LRR F, G, H) 
       Black Histic (A3)        Stripped Matrix (S6)        Dark Surface (S7)  (LRR G) 
       Hydrogen Sulfide (A4)        Loamy Mucky Mineral (F1)        High Plains Depressions (F16)  
       Stratified Layers (A5) (LRR F)        Loamy Gleyed Matrix (F2)             (LRR H outside of MLRA 72 & 73) 
       1 cm Muck (A9) (LRR F, G, H)        Depleted Matrix (F3)        Reduced Vertic (F18)  
       Depleted Below Dark Surface (A11)         Redox Dark Surface (F6)        Red Parent Material (TF2)  
       Thick Dark Surface (A12)        Depleted Dark Surface (F7)        Very Shallow Dark Surface (TF12) 
       Sandy Mucky Mineral (S1)        Redox Depressions (F8)        Other (Explain in Remarks) 
       2.5 cm Mucky Peat or Peat (S2) (LRR G, H)        High Plains Depressions (F16) 3Indicators of hydrophytic vegetation and 
       5 cm Mucky Peat or Peat (S3) (LRR F)              (MLRA 72 & 73 of LRR H)  wetland hydrology must be present,  
         unless disturbed or problematic. 
Restrictive Layer (if present): 
     Type:                                                                
     Depth (inches):                                                 

 
 
Hydric Soil Present?     Yes                 No              

Remarks: 
 

HYDROLOGY 
Wetland Hydrology Indicators:   
Primary Indicators (minimum of one required; check all that apply)                                                 Secondary Indicators (minimum of two required) 
       Surface Water (A1)        Salt Crust (B11)        Surface Soil Cracks (B6) 
       High Water Table (A2)        Aquatic Invertebrates (B13)        Sparsely Vegetated Concave Surface (B8) 
       Saturation (A3)        Hydrogen Sulfide Odor (C1)        Drainage Patterns (B10) 
       Water Marks (B1)        Dry-Season Water Table (C2)        Oxidized Rhizospheres on Living Roots (C3) 
       Sediment Deposits (B2)        Oxidized Rhizospheres on Living Roots (C3)           (where tilled)   
       Drift Deposits (B3)           (where not tilled)        Crayfish Burrows (C8) 
       Algal Mat or Crust (B4)        Presence of Reduced Iron (C4)        Saturation Visible on Aerial Imagery (C9) 
       Iron Deposits (B5)        Thin Muck Surface (C7)        Geomorphic Position (D2) 
       Inundation Visible on Aerial Imagery (B7)        Other (Explain in Remarks)        FAC-Neutral Test (D5) 
       Water-Stained Leaves (B9)         Frost-Heave Hummocks (D7)  (LRR F) 
Field Observations: 
Surface Water Present? Yes             No             Depth (inches):                           
Water Table Present?  Yes             No             Depth (inches):                           
Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 
 
 
Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 
Remarks: 
 

 

 

 

 

SP-3

0-6

6-10

10-18

10 YR 2/1

10 YR 3/2

10 YR 3/2

100

100

98 7.5 YR 4/6 2 C PL

sandy clay loam

sand

sandy loam

mucky at surface, no redox

no redox

redox features present

x

x

Same hydric indicators as SP-1

x

x

x

x

x

x 2

Top of profile wet due to recent snowmelt.

x



US Army Corps of Engineers                      Great Plains – Version 2.0 

WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                            Local relief (concave, convex, none):                                        Slope (%):                  

Subregion (LRR):                                                                       Lat:                                               Long:                                                 Datum:                        

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               
Hydric Soil Present?  Yes                 No               
Wetland Hydrology Present? Yes                 No               

 
Is the Sampled Area 
within a Wetland?                   Yes                   No                

Remarks: 
 
 

VEGETATION – Use scientific names of plants. 
Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC 
(excluding FAC�):                                                   (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 
       Total % Cover of:                    Multiply by:        
OBL species                        x 1 =                       
FACW species                        x 2 =                       
FAC species                        x 3 =                       
FACU species                        x 4 =                       
UPL species                        x 5 =                       
Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              
Hydrophytic Vegetation Indicators:  
       1 - Rapid Test for Hydrophytic Vegetation 
       2 - Dominance Test is >50% 
       3 - Prevalence Index is �3.01 
       4 - Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 
       Problematic Hydrophytic Vegetation1 (Explain) 
 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size:                             )                         % Cover    Species?    Status    
1.                                                                                                                                               
2.                                                                                                                                               
3.                                                                                                                                               
4.                                                                                                                                               
                                                                                                               = Total Cover 
Sapling/Shrub Stratum   (Plot size:                             ) 
1.                                                                                                                                               
2.                                                                                                                                               
3.                                                                                                                                               
4.                                                                                                                                               
5.                                                                                                                                               
                                                                                                               = Total Cover 
Herb Stratum   (Plot size:                             ) 
1.                                                                                                                                               
2.                                                                                                                                               
3.                                                                                                                                               
4.                                                                                                                                               
5.                                                                                                                                               
6.                                                                                                                                               
7.                                                                                                                                               
8.                                                                                                                                               
9.                                                                                                                                               
10.                                                                                                                                             
                                                                                                               = Total Cover 
Woody Vine Stratum   (Plot size:                             ) 
1.                                                                                                                                               
2.                                                                                                                                               
                                                                                                               = Total Cover 
% Bare Ground in Herb Stratum                            

Hydrophytic  
Vegetation 
Present?                 Yes                 No              

Remarks: 

 

I-70 Bridge Over Havana Street Denver 4-12-13

CDOT CO SP-1

E. Weber, S. Fanello Section 23, Township 3 South, Range 67 West

N/A Concave 0

G- Western Great Plains NAD83

Unmapped N/A

x

x

x

x

x
x

*Severe drought (http://droughtmonitor.unl.edu)
Pit completed in low area in grassy area adjacent to eastbound on-ramp to I-70 from Havana.

30 Ft radius

0
15 Ft radius

0

0 0

5 Ft radius

Typha angustifolia 100

100

Y OBL

x
All dominants are FACW and/or OBL.

0

Wetland vegetation has been mowed.

x

D5 - FAC Neutral Test for hydrology. Drop all FAC, cross examine all other dominants. If > 50% remaining are FACW to OBL, then YES to D5.
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SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 
       Histosol (A1)        Sandy Gleyed Matrix (S4)        1 cm Muck (A9) (LRR I, J) 
       Histic Epipedon (A2)        Sandy Redox (S5)        Coast Prairie Redox (A16) (LRR F, G, H) 
       Black Histic (A3)        Stripped Matrix (S6)        Dark Surface (S7)  (LRR G) 
       Hydrogen Sulfide (A4)        Loamy Mucky Mineral (F1)        High Plains Depressions (F16)  
       Stratified Layers (A5) (LRR F)        Loamy Gleyed Matrix (F2)             (LRR H outside of MLRA 72 & 73) 
       1 cm Muck (A9) (LRR F, G, H)        Depleted Matrix (F3)        Reduced Vertic (F18)  
       Depleted Below Dark Surface (A11)         Redox Dark Surface (F6)        Red Parent Material (TF2)  
       Thick Dark Surface (A12)        Depleted Dark Surface (F7)        Very Shallow Dark Surface (TF12) 
       Sandy Mucky Mineral (S1)        Redox Depressions (F8)        Other (Explain in Remarks) 
       2.5 cm Mucky Peat or Peat (S2) (LRR G, H)        High Plains Depressions (F16) 3Indicators of hydrophytic vegetation and 
       5 cm Mucky Peat or Peat (S3) (LRR F)              (MLRA 72 & 73 of LRR H)  wetland hydrology must be present,  
         unless disturbed or problematic. 
Restrictive Layer (if present): 
     Type:                                                                
     Depth (inches):                                                 

 
 
Hydric Soil Present?     Yes                 No              

Remarks: 
 

HYDROLOGY 
Wetland Hydrology Indicators:   
Primary Indicators (minimum of one required; check all that apply)                                                 Secondary Indicators (minimum of two required) 
       Surface Water (A1)        Salt Crust (B11)        Surface Soil Cracks (B6) 
       High Water Table (A2)        Aquatic Invertebrates (B13)        Sparsely Vegetated Concave Surface (B8) 
       Saturation (A3)        Hydrogen Sulfide Odor (C1)        Drainage Patterns (B10) 
       Water Marks (B1)        Dry-Season Water Table (C2)        Oxidized Rhizospheres on Living Roots (C3) 
       Sediment Deposits (B2)        Oxidized Rhizospheres on Living Roots (C3)           (where tilled)   
       Drift Deposits (B3)           (where not tilled)        Crayfish Burrows (C8) 
       Algal Mat or Crust (B4)        Presence of Reduced Iron (C4)        Saturation Visible on Aerial Imagery (C9) 
       Iron Deposits (B5)        Thin Muck Surface (C7)        Geomorphic Position (D2) 
       Inundation Visible on Aerial Imagery (B7)        Other (Explain in Remarks)        FAC-Neutral Test (D5) 
       Water-Stained Leaves (B9)         Frost-Heave Hummocks (D7)  (LRR F) 
Field Observations: 
Surface Water Present? Yes             No             Depth (inches):                           
Water Table Present?  Yes             No             Depth (inches):                           
Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 
 
 
Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 
Remarks: 
 

 

 

 

 

SP-1

0-4

4-10

10-18

10YR 3/2

10YR 3/2

10YR 3/4

100

97

100

7.5YR 4/6 3 C PL/M

sandy clay loam

sandy loam

loamy sand

No redox

Redox features observed

No redox

x

x

Profile moist near surface due to recent snowmelt. Layer 4 inches below ground surface, 6 inches in depth, redox observed 3% in
pore linings/root channels, redox concentrations prominent.

x

x

x

x

x

x

Surface soil is moist due to recent snowmelt.

x



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 

 

 



Attachment N – Appendix D 
FACWet Data Forms 

  



 

 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 

 

 



Note:  The following FACWet forms were completed for wetlands delineated 
on April 12, 2013. To be consistent with the previous delineation’s 
numbering structure, different wetland numbers were assigned in the 
body of this report. The table below reflects how the wetland 
numbers in the FACWet forms translate to those in the body of the 
report. 

FACWet form Number Wetland Technical Report Number 
WL-1 WET280-08 

WL-2 WET280-07 

WL-3 Not included in the body of the report; outside of 
study area 

WL-4 WET280-06 
 

 



FACWet Wetland Area
I-70 Bridge Over Havana Street

Denver, Colorado

Figure 3

Revision:

Drawn By: MJS

Reviewed By: EMWJob No: 1/13-671-01

Site Location: Sections 22 and 23, Township 3S, Range 67W, 6th Principal Meridian

³
7/12/2013

0 250 500 750

Feet

Legend
Study Limits

Sampling Point

Assessment Area (AA)/Wetland

Unnamed Canal

Areao of Interest (AOI)

Buffer Area (BA) (250 meters)

Habitat Connectivity Envelope (HCE) (500 meters)

...2013\11367101 I-70 Bridge Over Havana\Figures\ArcMap\MXD\Figure 2 - Study Area.mxd



FACWet Version 3.0
Arpil 2013

Date of 
Evaluation:

Evaluator Name(s):

Geographic 
Datum Used 
(NAD 83):

Elevation

Stream Order: N/A

x 1:24,000 1:100,000

Other 1:

x

x

Intent of Project: (Check all applicable) Restoration Creation

x

x Measured ac. ac. ac. ac.

Estimated ac. ac. ac. ac.

Evaluator's professional position and 
organization:

7/11/2013

I-70 Bridge over Havana Street

404 or Other Permit 
Application #:     Applicant Name:

ADMINISTRATIVE CHARACTERIZATION

General Information

10190003

Site Name or ID:      Project Name: 
WL-1

CDOT

 Biologist, Pinyon EnvironmentalElly Weber

Montbello

NAD 83

Potentially Impacted Wetlands

USGS Quadrangle 
Map:

Map Scale: 
(Circle one)

Location Information:

Sub basin Name (8 
digit HUC):

Wetland 
Ownership:

CDOT

Associated stream/water body 
name:

N/A

Inside interchange of Havana Street and I-70, southeast quadrantLocation Information:

Site Coordinates 
(Decimal Degrees, e.g., 

38.85, -104.96):
39.774947°, -104.863140°

5293

Notes: WL-1 is in a low spot in the interchange, east of Havana Street, south of I-70.

Purpose of 
Evaluation 

(check all 

applicable):Mitigation Site

Mitigation; Post-construction

0.0119 ac.

Estimated

Project Information:

0.0119 ac.

The AA boundary is the boundary of the wetland located wholly within the AOI.

This evaluation is 
being performed at:

Total Size of Wetland Involved: 
(Record Area, Check and Describe 
Measurement Method Used)

Assessment Area (AA) Size (Record 

Area, check appropriate box.  Additional spaces are 
used to record acreage when more than one AA is 
included in a single assessment)

Characteristics or Method used for 
AA boundary determination: 

(Check applicable box)

Project Wetland 

Measured

Mitigation; Pre-construction

Monitoring

Other (Describe)

Enhancement



If the above is checked, please describe the original wetland type if discernable using the table below.

AA wetland was created from an upland setting.

Water source Surface flow Precipitation Unknown

Hydrodynamics Unidirectional Bi-directional

Wetland Gradient

# Surface Inlets

# Surface Outlets
Geomorphic 
Setting (Narrative 
Description.  Include 
approx. stream order for 
riverine)

HGM class Riverine Depressional Lacustrine

Water source Surface flow Precipitation Unknown

Hydrodynamics Unidirectional

Geomorphic Setting 
(Narrative Description)

Previous HGM 
Class

Riverine Depressional Lacustrine

ECOLOGICAL DESCRIPTION  1

Groundwater

Vertical

AA wetland has been subject to change in HGM classes as a result of anthropogenic modification

Organic soils including Histosols or Histic Epipedons are 
present in the AA (i.e., AA includes core fen habitat).

Project will directly impact organic soil portions of the AA 
including areas possessing either Histosol soils or histic 
epipedons.

Organic soils are known to occur anywhere within the 
contiguous wetland of which the AA is part.

HYDROGEOMORPHIC SETTING

The wetland is a habitat oasis in an otherwise dry or 
urbanized landscape?

Special Concerns

Other special concerns (please describe)

The site is located within a potential conservation area 
or element occurrence buffer area as determined by 
CNHP?

Check all that apply

AA wetland maintains its fundamental natural hydrogeomorphic characteristics

Current Conditions

Notes (include information on the AA's HGM subclass and regional subclass):

Federally threatened or endangered species are 
SUSPECTED to occur in the AA?

Species of concern according to the Colorado Natural 
Heritage (CNHP) are known to occur in the AA?

Describe the hydrogeomorphic setting of the wetland by circling all conditions 
that apply.

HGM Setting

Slope

Federally threatened or endangered species are KNOWN to 
occur in the AA?  List Below.

Groundwater

Vertical

This wetland is a depressional wetland formed in a low spot that collects surface 
water drainage in the I-70 and Havana interchange.

 0 - 2%             2-4%            4-10%            >10%

Over-bank          0              1              2              3              >3

This wetland has presumably not changed since its formation.

Slope

Historical Conditions

Previous 
wetland typology

          0              1              2              3              >3



See Figure 3

Site Map Draw a sketch map of the site including relevant portions of the wetland, AA boundary, structures, habitat classes, 
and other significant features.

Scale: 1 sq. = 

Hypersaline(7) ; 
Eusaline(8); 

Mixosaline(9); Fresh(0); 
Acid(a); Circumneutral(c); 

Alkaline/calcareous(i); 
Organic(g); Mineral(n); 

Beaver(b); Partially 
Drained/ditched(d); 

Farmed(f); 
Diked/impounded(h); 
Artificial Substrate(r); 
Spoil(s); Excavated(x) 

Floating vascular;
Rooted vascular;
Algal; Persistent;
Non-Persistent; 

Broad-leaved deciduous; 
Needle-leaved evergreen; 

Cobble - gravel; 
Sand; Mud; 

Organic 

Examples
Temporarily flooded(A); 

Saturated(B); 
Seasonally flooded(C); 

Seas.-flood./sat.(E); 
Semi-Perm. flooded(F); 

Intermittently exposed(G); 
Artificially flooded(K); 

Sat./semiperm./Seas. (Y); 
Int. exposed/permenant(Z)

Lacustrine

Palustrine

Littoral;     Limnoral

Palustrine
Rock Bot. (RB) 

Uncon Bottom(UB) 
Aquatic Bed(AB) 
Rocky Shore(RS) 
Uncon Shore(US) 

Emergent(EM) 
Shrub-scrub(SS) 

Forested (FO)

Riverine
Lower perennial; 
Upper perennial; 
Intermittent

ECOLOGICAL DESCRIPTION 2

US FWS habitat classification according as reported in Cowardin et al. (1979).

100E

Vegetation Habitat Description

Palustrine

Class SubclassSystem Subsystem

Palustrine EM

Water Regime Other Modifiers % AA

Rooted vascular



1. On the aerial photo, create a 500 m perimeter around the AA.

Condition 
Grade

Variable 1: Habitat Connectivity 

This sub-variable is a measure of how isolated from other naturally-occurring wetlands or riparian habitat the AA has become as the result 
of habitat destruction.  To score this sub-variable, estimate the percent of naturally-occurring wetland/riparian habitat that has been lost (by 
filling, draining, development, or whatever means) within the 500-meter-wide belt surrounding the AA.  This zone is called the Habitat 
Connectivity Envelope (HCE).  In most cases the evaluator must use best professional judgment to estimate the amount of natural wetland 
loss.  Historical photographs, National Wetland Inventory (NWI) maps, hydric soil maps can be helpful in making these determinations.  
Floodplain maps are especially valuable in river-dominated regions, such as the Front Range urban corridor.  Evaluation of landforms and 
habitat patterns in the context of perceivable land use change is used to steer estimates of the amount of wetland loss within the HCE.

2. The area within this perimeter is the Habitat Connectivity Envelope (HCE).

Variable 
Score

Rules for Scoring:

4.  Outline the historical extent of wetland and riparian habitats (i.e., existing natural wetlands plus those that 
have been destroyed).

3. Within the HCE, outline the current extent of naturally occurring wetland and riparian habitat.  Do not include 
habitats such as excavated ponds or reservoir induced fringe wetlands.

     - Use your knowledge of the history of the area and evident land use change to identify where habitat 
losses have occurred.  Additional research can be utilized to increase the accuracy of this estimate including 
consideration of floodplain maps, historical aerial photographs, soil maps, etc.

Scoring Guidelines

5.  Calculate the area of existing and historical wetlands.  Divide the area of existing wetland by the total 
amount of existing and historical wetland and riparian habitat, and determine the variable score using the 
guidelines below.  Enter sub-variable score at the bottom of p.2 of the Habitat Connectivity data form. 

The Habitat Connectivity Variable is described by two sub-variables – Neighboring Wetland and Riparian Habitat Loss and Barriers to 
Migration and Dispersal.  These sub-variables were treated as independent variables in FACWet Version 2.0.  The merging of these 
variables makes their structure more consistent with that of other composite variables in FACWet.  The new variable configuration also 
makes this landscape variable more accurately reflect the interactions amongst aquatic habitats in Colorado’s agricultural and urbanized 
landscapes, which have a naturally low density of wetlands. The two Habitat Connectivity Sub-variables are scored in exactly the same 
manner as their FACWet 2.0 counterparts, as described below.  The Habitat Connectivity Variable score is simply the arithmetic average of 
the two sub-variable scores which is entered on the second page of the Variable 1 data form.  If there is little or no wetland or riparian 
habitat in the Habitat Connectivity Envelope (defined below), then Sub-variable 1.1 is not scored.   

SV 1.1 - Neighboring Wetland and Riparian Habitat Loss
(Do not score if few or no wetlands naturally exist in the HCE)

Notes:

Less than 25% of the historical wetland habitat area within the HCE still in existence (more than 
70% of habitat lost).

Wetland losses are absent or negligible or there is no evidence to suggest the native landscape 
within the HCE historically contained other wetland habitats

More than 80% of historical wetland habitat area within the HCE is still present
(less than 20% of habitat area lost).

80 to 60% of historical wetland habitat area within the HCE is still present
(20% to 40% of habitat area lost).

<0.7 - 0.6
D

Functioning 
Impaired

<0.9 - 0.8

 Less than 60 to 25% of historical wetland habitat area within the HCE is still present
(more than 40 to 75% of habitat area lost).

1.0 - 0.9
A

 Reference 
Standard

B
Highly 

Functioning

<0.8 - 0.7
C

Functioning

<0.6
F

Non-
functioning



x

x
x

x

x

Condition Grade

SV 1.1 Score

SV 1.2 Score 0.58

Ditch or Aqueduct

I-70

Havana Street
Secondary  Highway
Major Highway

Concrete-lined ditch in northeast portion of study area

Artificial Water Body

Railroad

Fence

Urban Development
Agricultural Development

0.58

This sub-variable is intended to rate the degree to which the AA has become isolated from existing neighboring wetland and riparian 
habitat by artificial barriers that inhibit migration or dispersal of organisms.  On the aerial photograph, identify the man-made barriers 
within the HCE that intercede between the AA and surrounding wetlands and riparian areas, and identify them by type on the stressor 
list.  Score this variable based on the barriers’ impermeability to migration and dispersal and the amount of surrounding 
wetland/riparian habitat they affect.  

Rules for Scoring:

1. On the aerial photo, outline all existing wetland and riparian habitat areas within the HCE.  This includes naturally 
occurring habitats, as well as those purposefully created or induced by land use change.

2. Identify artificial barriers to dispersal and migration of organisms within the HCE that intercede between the AA and 
surrounding habitats.  Mark the stressors present with a check in the first column and describe the general nature, 
severity and extent of each.  List additional stressors in empty rows at the bottom of the table and explain.

3. Considering the composite effect of all of identified barriers to migration and dispersal (i.e., stressors), assign an 
overall variable score using the scoring guidelines.

Railroad spur on the west side of Havana Street, and to the SE

Commercial, and light industrial area in Denver Metro Area

Comments/description

1.0 - 0.9

Variable 1 Score

Barriers to migration and dispersal retard the ability of many organisms/propagules to pass 
between the AA and up to 66% of wetland/riparian habitat.  Passage of organisms and 
propagules through such barriers is still possible, but it may be constrained to certain times 
of day, be slow, dangerous or require additional travel.  Busy two-lane roads, culverted 
areas, small to medium artificial water bodies or small earthen dams would commonly rate a 
score in this range.  More significant barriers (see "functioning impaired" category below) 
could affect migration to up to 10% of surrounding wetland/riparian habitat.

C
Functioning

AA is essentially isolated from surrounding wetland/riparian habitat by impermeable 
migration and dispersal barriers.  An interstate highway or concrete-lined water conveyance 
canal are examples of barriers which would generally create functional isolation between 
the AA and wetland/riparian habitat in the HCE.

A
 Reference Standard

No appreciable barriers exist between the AA and other wetland and riparian habitats in the 
HCE; or there are no other wetland and riparian areas in the HCE.

Scoring Guidelines

D
Functioning Impaired

Barriers to migration and dispersal preclude the passage of some types of 
organisms/propagules between the AA and up to 66% of surrounding wetland/riparian 
habitat.  Travel of those animals which can potential negotiate the barrier are strongly 
restricted and may include a high chance of mortality.  Up to 33% of surrounding 
wetland/riparian habitat could be functionally isolated from the AA.

B
Highly Functioning

Barriers impeding migration/dispersal between the AA and up to 33% of surrounding 
wetland/riparian habitat highly permeable and easily passed by most organisms.  Examples 
could include gravel roads, minor levees, ditches or barbed-wire fences.  More significant 
barriers (see "functioning category below) could affect migration to up to 10% of 
surrounding wetland/riparian habitat. 

Variable 1: Habitat Connectivity p. 2 

SV 1.2: Migration/Dispersal Barriers

Add SV 1.1 and 1.2 
scores and divide by 

two to calculate 
variable score

<0.6
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Stressors

Tertiary Roadway

Bike Path

Aquatic Organism Barriers

F
Non-functioning

<0.7 - 0.6

Variable 
Score

<0.9 - 0.8

<0.8 - 0.7



0.00 Precent of AA with Buffer

SV 2.1 - Buffer Condition

SV 2.1 - Buffer Condition Score

% Buffer Scoring Guidelines

0.57

Subvariable 
Score

Condition Class

<0.8 - 0.7

<0.7 - 0.6

<0.6

Buffer vegetation is substantially composed of non-native species.  Vegetation structure may be 
somewhat altered, such as by brush clearing.  Moderate substrate distrbance and compaction 
occurs, and small pockets of greater disturbance may exist.  Common examples: City natural 
areas, mountain hay meadows.

Buffer vegetation is substantially composed of non-native species and vegetation structure has 
been strongly altered by the complete removal of one or more strata.  Soil disturbance and the 
intensity of human visitation are generally high.  Common examples: Open lands around resource 
extraction sites (e.g., gravel mines), clear cut logging areas, ski slopes.  

Buffer is nearly or entirely absent.

Functioning

Functioning 
Impaired

Non-functioning

Subvariable Score Buffer Condition Scoring Guidelines

Buffer vegetation is predominately native vegetation, human-caused disturbance of the substrate 
is not evident, and human visitation is minimal.  Common examples:  Wilderness areas, 
undeveloped forest and range lands. 

Buffer vegetation may have a mixed native-nonnative composition, but characteristic structure and 
complexity remain.  Soils are mostly undisturbed or have recovered from past human disturbance.  
Little or only low-impact human visitation.  Buffers with higher levels of substrate disturbance may 
be included here if the buffer is still able to maintain predominately native vegetation.  Common 
examples: Dispursed camping areas in national forests, common in wildland parks (e.g. State 
Parks) and open spaces.

Reference 
Standard

Highly 
Functioning

Condition Grade

Variable 2: Contributing Area
The AA's Contributing Area is defined as the 250-meter-wide zone surrounding the perimeter of the AA. This variable is a 
measure of the capacity of that area to support characteristic functions of high quality wetland habitat.  Depending on its 
condition, the contributing area can help maintain wetland condition or it can degrade it.  Contributing Area condition is 
evaluated by considering the AA's Buffer and its Surrounding Land Use.  Buffers are strips or patches of more-or-less natural 
upland and/or wetland habitat more than 5m wide.  Buffers are contiguous with the AA boundary and they intercede between 
it and more intensively used lands.  The AA Buffer is characterized with three sub-variables: Buffer Condition, Buffer Extent, 
and Average Buffer Width.  The Surrounding Land Use Sub-variable considers changes within the Contributing Area that limit 
its capacity to support characteristic wetland functions.  Many of the acute, on-site effects of land use change in the 
Contributing Area are specifically captured by Variables 3 - 8.

Rules for Scoring:

1. Delimit the Contributing Area on an aerial photograph as the zone within 250 meters of the outer boundary of the AA.
2. Evaluate and then rate the Buffer Condition sub-variable using the scoring guidelines.  Record the score in the cell 
provided on the datasheet.   

4. Calculate the percentage of the AA which has a Buffer and record the value where indicated on the data sheet.
5. Rate the Buffer Extent  Sub-variable using the scoring guidelines.
6.Determine the average Buffer width by drawing a line perpendicularly from the AA boundary to the outer extent of the buffer 
habitat.  Measure line length and record its value on the data sheet.  Repeat this process until a total of 8 lines have been 
sampled.
7. Calculate the average buffer width and record value on the data form.  Then determine the sub-variable score using the 
scoring guidelines.
8.Score the Surrounding Land Use sub-variable by recording land use changes on the stressor list that affect the capacity of 
the landscape to support characteristic wetland functioning.
9. Enter the lowest of the three Buffer sub-variable scores along with the Surrounding Land Use Sub-variable score in the 
Contributing Area Variable scoring formula at the bottom of p. 2 of the data form.  The Contributing Area Variable is the 
average of the two sub-variable scores.

51-69% of AA with Buffer

1.0 - 0.9 90 - 100% of AA with Buffer

SV 2.2 - Buffer Extent

SV 2.2 - Buffer Extent

0.55
Functioning Impaired

Functioning

Highly Functioning

Reference Standard

1.0 - 0.9

<0.9 - 0.8

26-50% of AA with Buffer

0-25% of AA with Buffer

<0.9 - 0.8

<0.8 - 0.7

<0.7 - 0.6

<0.6

70-90% of AA with Buffer

Non-functioning



Record measured buffer widths in the spaces below and average.

0 0 0 0 0 0 0
1 2 3 4 5 7 8

x
x

x

Biological Resource Extraction

Functioning

0 0
Avg. Buffer Width (m)

Average Buffer width is 190-250m

Average Buffer width is 101-189m<0.9 - 0.8 Highly Functioning

Reference Standard

6

Buffer Width Scoring Guidelines

SV 2.4 - Surrounding 
Land Use Score

Subvariable 
Score

1.0 - 0.9

SV 2.4 -  Surrounding Land Use

Comments/description

0.1 20.5 = 0.30Variable 2 Score

Buffer Score
(Lowest score)

A
 Reference Standard

B
Highly Functioning

C
Functioning

D
Functioning 

Impaired

F
Non-functioning

1.0 - 0.9

Surrounding Landscape has been subjected to a marked shift in land use, however, the land retains 
much of its capacity to support natural wetland function and it is not an overt source of pollutants or 
sediment.  Moderate-intensity land uses such as dry-land farming, urban "green" corridors, or 
moderate cattle grazing would commonly be placed within this scoring range.

Transportation Corridor

Catalog and characterize land use changes in the surrounding 
landscape and score.

0.5

Average Buffer width is 31-100m

Average Buffer width is 0-5mNon-functioning

<0.8 - 0.7

<0.6

Functioning Impaired Average Buffer width is 6-30m

0.1
SV 2.3 - Average Buffer 

Width Score

Buffer 
Width (m)

<0.7 - 0.6

Condition Grade

Variable 2: Contributing Area (p. 2)

Urban

Stressors
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Hotels, restaurants, light-industrial, including CDOT maintenance facility

Physical Resource Extraction

Artificial Water body

Rural
Dryland Farming

Industrial/commercial
High Density development in Denver and Commerce City

Line #

SV 2.3 -  Average Buffer Width

Interstate 70 and Havana interchange

Condition Grade

Residential

Urban Parklands

Land use changes within the Surrounding Landscape has been substantial including the a moderate 
to high coverage (up to 50%) of impermeable surfaces, bare soil, or other artificial surfaces; 
considerable in-flow urban runoff or fertilizer-rich waters common.  Supportive capacity of the land 
has been greatly diminished but not totally extinguished.  Intensively logged areas, low-density 
urban developments, some urban parklands and many cropping situations would commonly rate a 
score within this range.

<0.7 - 0.6

<0.9 - 0.8

Some land use change has occurred in the Surrounding Landscape, but changes have minimal 
effect on the the landscape's capacity to support characteristic aquatic functioning, either because 
land use is not intensive, for example haying, light grazing, or low intensity silviculture, or more  
substantial changes occur in approximately less than 10% of the area.

Intensive Agriculture
Orchards or Nurseries
Livestock Grazing

Scoring GuidelinesVariable 
Score

Dams/impoundments

No appreciable land use change has been imposed Surrounding Landscape.

<0.8 - 0.7

+

Surrounding 
Land Use 

)  ÷(

<0.6

The Surrounding Landscape is essentially comletely developed or is otherwise a cause of severe 
ecological stress on wetland habitats.  Commercial developments or highly urban landscapes 
generally rate a score of less than 0.6.



T

Scoring rules:

x

Condition 
Grade

0.75

Variable 3: Water Source
This variable is concerned with up-gradient  hydrologic connectivity.  It is a measure of impacts to the AA's water source, including 
the quantity and timing of water delivery, and the ability of source water to perform work such as sediment transport, erosion, soil 
pore flushing, etc.  To score this variable, identify stressors that alter the source of water to the AA, and record their presence on the 
stressor list.  Stressors can impact water source by depletion, augmentation, or alteration of inflow timing or hydrodynamics.  This 
variable is designed to assess water quantity, power and timing, not water quality.  Water quality will be evaluated in Variable 7.

Stressors

<0.6

<0.7 - 0.6

Augmentation
Unnatural high-water events minor, rare or non-
existent, slight uniform increase in amount of 
inflow, or trivial alteration of hydrodynamics. 

Occasional unnatural high-water events, short in 
duration and/or mild in intensity; or uniform 
augmentation up to 20%; or mild to moderate 
increase of peak flows or capacity of water to 
perform work.

Common occurrence of unnatural high-water 
events, of a mild to moderate intensity and/or 
duration; or uniform augmentation up to 50%; or 
moderate to substantial increase of peak flows or 
capacity of water to perform work.

Common occurrence of unnatural high-water 
events, some of which may be severe in nature or 
exist for a substantial portion of the growing 
season; or uniform augmentation more than 50% 
or capacity of water to perform work. Wetlands 
with actively managed or wholly artificial 
hydrology will usually score in this range or 
lower.

1. Use the stressor list and knowledge of the watershed to catalog type-specific impairments of the AA’s water source. 
Mark the stressors present with a check in the first column and describe the general nature, severity and extent of 
each.  List additional stressors in empty rows at the bottom of the table and explain.

2. Considering the composite effect of stressors on the water source, rate the condition of this variable with the aid of 
the scoring guidelines.

D
Functioning 

Impaired

B
Highly 

Functioning

F
Non-

functioning

Unnatural drawdown events common and of mild to 
moderate intensity and/or duration; or uniform 
depletion up to 50%; or moderate to substantial 
reduction of peak flows or capacity of water to perform 
work.

Water source diminished enough to threaten or 
extinguish wetland hydrology in the AA.

Variable 3 Score 

<0.9 - 0.8

<0.8 - 0.7

Frequency, duration or magnitude of unnaturally 
high-water great enough to change the 
fundamental characteristics of the wetland.  

Unnatural drawdown events occasional, short duration 
and/or mild; or uniform depletion up to 20%; or mild to 
moderate reduction of peak flows or capacity of water 
to perform work.

Depletion
Unnatural drawdown events minor, rare or non-
existent, very slight uniform depletion, or trivial 
alteration of hydrodynamics.

C
Functioning

Unnatural drawdown events occur frequently with a 
moderate to high intensity and/or duration; or uniform 
depletion up to 75%; or substantial reduction of peak 
flows or capacity of water to perform work.  Wetlands 
with actively managed or wholly artificial 
hydrology will usually score in this range or lower.

Transbasin Diversion

A
 Reference 
Standard

1.0 - 0.9

Variable 
Score

Actively Managed Hydrology

Comments/description

Ditches or Drains (tile, etc.)

Dams

Diversions

Storm Drain/Urban Runoff

Increased Drainage Area

Mining/Natural Gas Extraction

Point Source (urban, ind., ag.)

I-70 interchange and surrounding commercial and industrial areaImpermeable Surface Runoff

Irrigation Return Flows

Non-point Source

Culverts or Constrictions

Groundwater pumping

Draw-downs



T

Scoring rules:

x Alteration of Water Source

Condition Grade

Variable 4: Water Distribution

2. Considering all of the stressors identified, assign an overall variable score using the scoring guidelines.  In most 
cases, the Water Source variable score will set the upper limit for the Water Distribution score.

This variable is concerned with hydrologic connectivity within  the AA.  It is a measure of alteration to the spatial distribution of 
surface and groundwater within the AA.  These alterations are manifested as local changes to the hydrograph and generally result 
from geomorphic modifications within the AA.  To score this variable, identify stressors within the AA that alter flow patterns and 
impact the hydrograph of the AA, including localized increases or decreases to the depth or duration of the water table or surface 
water.
Because the wetland’s ability to distribute water in a characteristic fashion is fundamentally dependent  on the condition of its water 
source,  in most cases the Water Source variable score will define the upper limit Water Distribution score .  For example, if 
the Water Source variable is rated at 0.85, the Water Distribution score will usually have the potential to attain a maximum score of 
0.85.  Additional stressors within or outside the lower end of the AA effecting water distribution (e.g., ditches and levees) will reduce 
the score from the maximum value. 

1. Identify impacts to the natural distribution of water throughout the AA and catalog them in the stressor table.

Road Grades

Stressors

0.75Variable 4 Score 

Comments/description

See variable 3: water source

<0.7 - 0.6

<0.6

Ditches

Ponding/Impoundment

Culverts

Between 10 and 33% of the AA is affected by 
in situ hydrologic alteration; or more 
widespread impacts result in a 4 in. (5 cm) or 
less change in mean growing season water 
table elevation. 

More than 66% of the AA is affected by 
hydrologic alteration which changes the 
fundamental functioning of the wetland 
system, generally exhibited as a conversion to 
upland or deep water habitat.

F
Non-functioning

Hardened/Engineered Channel

Channel Incision/Entrenchment

Enlarged Channel

A
 Reference Standard

1.0 - 0.9

Diversions

Sediment/Fill Accumulation

Artificial Banks/Shoreline

Variable Score

Weirs

D
Functioning Impaired

C
Functioning

In channel-adjacent area, periods of drying or 
flooding are common; or uniform shift in the 
hydrograph near root depth.

33 to 66% of the AA is affected by in situ 
hydrologic alteration; or more widespread 
impacts result in a 6 in. (15 cm) or less change 
in mean growing season water table elevation.  
Water table behavior must still meet 
jurisdictional criteria to merit this rating.

Adjacent to the channel, unnatural periods of 
drying or flooding are the norm; or uniform 
shift in the hydrograph greater than root depth.

Channel-adjacent areas have occasional 
unnatural periods of drying or flooding; or 
uniform shift in the hydrograph less than 
typical root depth.

Historical active floodplain areas are almost 
never wetted from overbank flooding, and/or 
groundwater infiltration is effectively cut off.

Less than 10% of the AA is affected by in situ 
hydrologic alteration; or more widespread 
impacts result in less than a 2 in. (5 cm) 
change in mean growing season water table 
elevation. 

Natural active floodplain areas flood on a 
normal recurrence interval.  No evidence of 
alteration of flooding and subirrigation duration 
and intensity.

Dikes/Levees/Berms

Non-riverine Riverine

Little or no alteration has been made to the 
way in which water is distributed throughout 
the wetland.  AA maintains a natural 
hydrologic regime.

<0.8 - 0.7

B
Highly Functioning

<0.9 - 0.8



Scoring rules:

x Alteration of Water Source

x

Dikes/Levees

Variable 5: Water Outflow

Stressors Comments/description

See variable 3: water source

Ditches

This variable is concerned with down-gradient hydrologic connectivity and the flow of water and water-borne materials and energy 
out of the AA.  In particular it illustrates the degree to which the AA can support the functioning of down-gradient habitats.  It is a 
measure of impacts that affect the hydrologic outflow of water including the passage of water through its normal low- and high-flow 
surface outlets, infiltration/groundwater recharge, and the energetic characteristics of water delivered to dependent habitats.  In 
some cases, alteration of evapotranspiration rates may be significant enough of a factor to consider in scoring.  Score this variable 
by identifying stressors that impact the means by which water is exported from the AA.  To evaluate this variable focus on how 
water, energy and associated materials are exported out of the AA and their ability it support down-gradient habitats in a manner 
consistent with their HGM (regional) subclass.

Because the wetland’s ability to export water and materials in a characteristic fashion is to a very large degree dependent the 
condition of its water source, as with the Water Distribution variable,  in most cases the Water Source variable score will define 
the upper limit Water Outflow score .

Channel Incision/Entrenchment

Hardened/Engineered Channel

Artificial Stream Banks

1. Identify impacts to the natural outflow of water from the AA and catalog them in the stressor table.

2.Considering all of the stressors identified, assign an overall variable score using the scoring guidelines.  Take in to 
account the cumulative effect of stressors on the wetland's ability to export water and water-borne materials.  In most 
cases the Water Source variable will set the upper limit for the Water Outflow score.

Low area caused by road grades surrounding AA, preventing water outflowRoad Grades

Culverts

Diversions

Constrictions

Weirs

Confined Bridge Openings

Condition Grade

High- or low-water outflows are mildly to moderately affected, but at intermediate ("normal") 
levels flow continues essentially unaltered in quantity or character. 

<0.6

The natural outflow regime is profoundly impaired.  Down-gradient hydrologic connection 
severed or nearly so.  Alterations may cause widespread unnatural persistent flooding or 
dewatering of the wetland system.

Scoring Guidelines

Stressors have little to no effect on the magnitude, timing or hydrodynamics of the AA water 
outflow regime.A

 Reference Standard

0.73

Variable 
Score

Variable 5 Score 

B
Highly Functioning

D
Functioning Impaired

C
Functioning

High- or low-water outflows are  moderately affected, mild alteration of intermediate level 
outflow occurs; or hydrodynamics moderately affected. 

Outflow at all stages is moderately to highly impaired resulting in persistent flooding of 
portions of the AA or unnatural drainage; or outflow hydrodynamics severely disrupted.

F
Non-functioning

<0.8 - 0.7

<0.7 - 0.6

1.0 - 0.9

<0.9 - 0.8



Comments

Dredging/Excavation/Mining

Grading

Compaction

Plowing/Disking

Excessive Sedimentation

Dumping

Hoof Shear/Pugging

Aggregate or Mineral Mining

x Sand Accumulation

Channel Instability/Over Widening

Excessive Bank Erosion

Channelization

Reconfigured Stream Channels

Artificial Banks/Shoreline

Beaver Dam Removal

Substrate Embeddedness

Lack or Excess of Woody Debris

Condition 
Grade

0.8
Variable 6 

Score

Topography essentially unaltered from the natural state, or alterations appear to have a minimal effect on 
wetland functioning and condition. Patch or microtopographic complexity may be slightly altered, but native 
plant communities are still supported.

Alterations to topography result in small but detectable changes to habitat conditions in some or all of the 
AA; or more severe impacts exist but affect less than 10% of the AA.

From road grit from interchange of I-70 and Havana

Changes to AA topography may be pervasive but generally mild to moderate in severity.  May include 
patches of more significant habitat alteration; or more severe alterations affect up to 20 % of the AA. 

<0.7 - 0.6
D

Functioning 
Impaired

Pervasive geomorphic alterations have caused a fundamental change in site character and functioning, 
commonly resulting in a conversion to upland or deepwater habitat.

Stressors
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Fill, including dikes, road grades, etc.

<0.6
F

Non-
functioning

At least one important surface type or landform has been eliminated or created; microtopography has been 
strongly impacted throughout most or all of the AA; or more severe alterations affect up to 50%  of the AA.  
Evidence that widespread diminishment or alteration of native plant community exist due to physical habitat 
alterations.  Most incidentally created wetland habitat such as that created by roadside ditches and the like 
would score in this range or lower. 

C
Functioning

This variable is a measure of the degree to which the geomorphic setting has been altered within the AA.  Changes to the surface 
configuration and natural topography constitute stressors.  Such stressors may be observed in the form of fill, excavation, dikes, 
sedimentation due to absence of flushing floods, etc.  In riverine systems, geomorphic changes to the stream channel should be 
considered if the channel is within the AA (i.e, small is size).  Alterations may involve the bed and bank (substrate embeddedness or 
morphological changes), stream instability, and stream channel reconfiguration.  Geomorphic changes are usually ultimately manifested as 
changes to wetland surface hydrology and water relations with vegetation.  Geomorphic alterations can also directly affect soil properties, 
such as near-surface texture, and the wetland chemical environment such as the redox state or nutrient composition in the rooting zone.  In 
rating this variable,  do not include these resultant effects of geomorphic change; rather focus on the physical impacts within the 
footprint  of the alteration within the AA  – For example, the width and depth of a ditch or the size of a levee within the AA would 
describe the extent of the stressors.  The secondary effects of geomorphic change are addressed by other variables.  All alterations to 
geomorphology should be evaluated including small-scale impacts such as pugging, hoof sheer, and sedimentation which can be 
significant but not immediately obvious.

Variable 6: Geomorphology

<0.8 - 0.7

Scoring GuidelinesVariable Score

1.0 - 0.9
A

 Reference 
Standard

<0.9 - 0.8

Scoring Rules:

1. Identify impacts to geomorphological setting and topography within the AA and record them on the stressor checklist.

2.Considering all of the stressors identified, assign an overall variable score using the scoring guidelines.

B
Highly 

Functioning



Scoring rules:

x

x

x

1.  Stressors are grouped into sub-variables which have a similar signature or set of causes.

Variable 7: Water and Soil Chemical Environment

Comments

2. Use the indicator list to identify each stressor impacting the chemical environment of the AA.

This variable concerns the chemical environment of the soil and water media within the AA, including pollutants, water and soil 
characteristics.  The origin of pollutants may be within or outside the AA.  Score this variable by listing indicators of chemical stress in 
the AA.  Consider point source and non-point sources of pollution, as well as mechanical or hydrologic changes that alter the chemical 
environment.  Because water quality frequently cannot be inferred directly, the presence of stressors is often identified by the presence 
of indirect indicators.  Five sub-variables are used to describe the Water and Soil Chemical Environment: Nutrient 
Enrichment/Eutrophication/Oxygen; Sedimentation/Turbidity; Toxic Contamination/pH; Temperature; and Soil Chemistry and Redox 
Potential.    Utilization of web-based data mining tools is highly recommended to help inform and support variable scores. 

4. Transcribe sub-variable scores to the following variable scoring page and compute the sum.

Excessive Algae or Aquatic Veg.

Sub-
variable 
Score

Sub-variable Stressor Indicator

SV 7.1
Nutrient Enrichment/

Eutrophication/
Oxygen (D.O.)

Agricultural Runoff

Septic/Sewage

Livestock

5. The lowest sub-variable score sets the letter grade range.  The composite of sub-variables influences the score within 
that range. 

CDPHE Impairment/TMDL List

CDPHE Impairment/TMDL List

Recent Chemical Spills

Agricultural Runoff

SV 7.2
Sedimentation/

Turbidity
Cumulative Watershed NPS

Excessive Turbidity

Fine Sediment Plumes

Nearby Construction Site

Excessive Deposition Road grit from I-70 & Havana
Excessive Erosion

Agricultural Runoff

Distribution center uphill to SE

Fish/Wildlife Impacts

Vegetation Impacts

Metal staining on rocks and veg.

Acid Mine Drainage

Point Source Discharge

0.80

 -If the AA is part of a water body that is recognized as impaired or recommended for TMDL development for one of the   
factors, then score that sub-variable 0.65 or lower.

3. For each sub-variable, determine its score using the scoring guideline table provided on the second page of the scoring 
sheet.  Scoring sub-variables is carried out in exactly the same way as normal variable scoring.  

Nearby Industrial Sites

0.80

0.60

0.50

0.67

No trees for shade

Livestock

Excessive Temperature Regime

SV 7.3
Toxic contamination/

pH

Storm Water Runoff

Cumulative Watershed NPS

SV 7.4
Temperature

Lack of Shading

Road Drainage/Runoff

Cumulative Watershed NPS

Dumping/introduced Soil

SV 7.5
Soil chemistry/
Redox potential

CDPHE Impairment/TMDL List

CDPHE Impairment/TMDL List

Reservoir/Power Plant Discharge

Industrial Discharge

Mechanical Soil Disturbance 

CDPHE Impairment/TMDL List

Unnatural Saturation/Desaturation

Cumulative Watershed NPS



+ + + + =

0.68

Stress indicators scarcely present and mild, or otherwise not occurring in more than 
10% of the AA.

Stress indicators present at mild to moderate levels, or otherwise not occurring in more 
than 33% of the AA.

Stress indicators present at moderate to high levels, or otherwise not occurring in more 
than 66% of the AA

Stress indicators strongly evident throughout the AA at levels which apparently alter the 
fundamental chemical environment of the wetland system

Variable 7 Score 

Any single factor scores < 0.6 

3.37

F
Non-functioning

D
Functioning Impaired

Scoring Rules

Composite Score
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0.80

Scoring Guidelines

Stress indicators not present or trivial.
A

Reference Standard

<0.6

Variable Score Condition Class

<0.7 - 0.6

0.60 0.67

Variable 
Score

Condition 
Grade
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C
Functioning

<0.9 - 0.8

<0.8 - 0.7

S
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n/
T
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bi
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ty

Single Factor

A
 Reference 
Standard

The factor scores sum < 3.0

Variable 7: Water and Soil Chemical Environment p.2

D
Functioning 

Impaired

B
Highly 

Functioning

1.0 - 0.9 No single factor scores < 0.9 The factor scores sum > 4.5

<0.8 - 0.7

Sub-variable Scoring Guidelines

1.0 - 0.9

B
Highly Functioning

F
Non-

functioning

Input each sub-variable score from p. 1 of the V7 data form and calculate the sum.

<0.9 - 0.8

< 0.6

T
em
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ra
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re

0.80 0.50

T
ox
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ta

m
in

at
io

n/
pH

Use the table to score the Chemical Environment Variable circling the applicable scoring rules.
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<0.7 - 0.6

C
Functioning



Aquatic

x x x x

= = = =

Excessive Herbivory
Mowing/Haying
Herbicide

Variable 8: Vegetation Structure and Complexity

4.  Record the Reference Standard or expected percent coverage of each vegetation layer to create the sub-variable 
weighting factor.  The condition of predominant vegetation layers has a greater influence on the variable score than do 
minor components. 
5. Enter the percent cover values as decimals in the row of the stressor table labeled " Reference/expected Percent 
Cover of Layer".  Note, percentages will often sum to more than 100% (1.0).

1. Determine the number and types of vegetation layers present within the AA.  Make a judgment as to whether additional 
layers were historically present using direct evidence such as stumps, root wads or historical photographs.  Indirect 
evidence such as local knowledge and expert opinion can also be used in this determination.

2.  Do not score vegetation layers that would not normally be present in the wetland type being assessed.

Rules for Scoring:

This variable is a measure of the condition of the wetland's vegetation relative to its native state.  It particularly focuses on the wetland's 
ability to perform higher-order functions such as support of wildlife populations, and influence primary functions such as flood-flow 
attenuation, channel stabilization and sediment retention.  Score this variable by listing stressors that have affected the structure, diversity, 
composition and cover of each vegetation stratum that would normally be present in the HGM (regional) subclass being assessed. For this 
variable, stressor severity is a measure of how much each vegetation stratum differs functionally from its natural condition or from the 
natural range of variability exhibited the HGM subclass or regional subclass.  This variable has four sub-variables, each corresponding to a 
stratum of vegetation:  Tree Canopy; Shrub Layer; Herbaceous Layer; and Aquatics.

Current % Coverage of 
Layer

Tree Shrub Herb CommentsStressor

6.  Determine the severity of stressors acting on each individual canopy layers, indicating their presence with checks in 
the appropriate boxes of the stressor table.  The difference between the expected and observed stratum coverages is 
one measure of stratum alteration.

7.  Determine the sub-variable score for each valid vegetation layer using the scoring guidelines on the second page of 
the scoring sheet.  Enter each sub-variable score in the appropriate cell of the row labeled "Veg. Layer Sub-variable 
Score". If a stratum has been wholly removed score it as 0.5.

8.  Multiply each layer's Reference Percent Cover of Layer  score by its Veg. Layer Sub-variable scores and enter the 
products in the labled cells.  These are the weighted sub-variable scores.  Individually sum the Reference Percent Cover 
of Layer  and Weighted Sub-variables scores. 

3.  Estimate and record the current coverage of each vegetation layer at the top of the table.

9.    Divide the sum of "Veg. Layer Sub-variable Scores" by the total coverage of all layers scored.  This product is the 
Variable 8 score.  Enter this number in the labeled box at the bottom of this page.

x

Vegetation Layers

wetland has been mowed recentlyx

0.63

Noxious Weeds
Exotic/Invasive spp.
Tree Harvest
Brush Cutting/Shrub Removal

Livestock Grazing

0

+ + + =0.63

Over Saturation

Weighted Sub-variable 
Score

Loss of Zonation/Homogenization

Dewatering

Variable 8 Score 0.63

Veg. Layer Sub-
variable Score

0.63

DIFFERENCE BETWEEN 
CURRENT COVERAGE AND 

REFERENCE/EXPECTED

Reference/Expected  % 
Cover of Layer

1.00 1=

÷

+ ++

See sub-variable scoring 
guidelines on following page



Condition 
Grade

<0.6

Sub-variable 8 Scoring Guidelines:

Variable Score

D
Functioning 

Impaired
<0.7 - 0.6

C
Functioning

<0.8 - 0.7

Stressors present with enough intensity to cause significant changes in the character of vegetation, 
including alteration of layer coverage, structural complexity and species composition.  The vegetation 
layer retains its essential character though.  AA's with a high proportion of non-native grasses will 
commonly fall in this class.  Stress related change should generally be less than 33% for any given 
attribute (e.g., 33% cover of invasive, 33% reduction in richness or cover) if the stressor is evenly 
distributed throughout the wetland.  Stress related change could be as much as 66% for a given 
attribute if stressors are confined to patches comprising less than 25% of the wetland. 

F
Non-

functioning

Stressor intensity severe enough to cause profound changes to the fundamental character of the 
vegetation layer.  Stress-related change should generally be less than 66% for any given attribute (e.g., 
66% cover of invasive, 66% reduction in richness or cover) if the stressor is evenly distributed 
throughout the wetland.  Stress related change could be as much as 80% of a given attribute if 
stressors are confined to patches comprising less than 50% of the wetland. 

Vegetation layer has been completely removed or altered to the extent that is no longer comparable to 
the natural structure, diversity and composition.

Scoring Guidelines

Based on the list of stressors identified above, rate the severity of their cumulative effect on vegetation structure and complexity for each 
vegetation layer.

Stressors present at intensity levels sufficient to cause detectable, but minor, changes in layer 
composition.  Stress related change should generally be less than 10% for any given attribute (e.g., 
10% cover of invasive, 10% reduction in richness or cover) if the stressor is evenly distributed 
throughout the wetland.  Stress related change could be as high as  33% for a given attribute if 
stressors are confined to patches comprising less than 10% of the wetland.

A
 Reference 
Standard

B
Highly 

Functioning

Stressors not present or with an intensity low enough as to not detectably affect the structure, diversity 
or composition of the vegetation layer.

1.0 - 0.9

<0.9 - 0.8

Variable 8: Vegetation Structure and Complexity p. 2



Scoring Procedure:

Functional Capacity Indices

Function 1 -- Support of Characteristic Wildlife Habitat

V1connect + V2CA + (2 x V8veg)

0.58 + 0.30 + 1.26 + + + = 2.14 ÷ 4 =

Function 2 -- Support of Characteristic Fish/aquatic Habitat

(3 x V3source) + (2 x V4dist) + (2 x V5outflow) + V6geom + V7chem

2.25 + 1.50 + 1.46 + 0.80 + 0.68 + = 6.69 ÷ 9 =

Function 3 -- Flood Attenuation

V2CA + (2 x V3source) + (2 x V4dist) + (2 x V5outflow) + V6geom + V8veg

0.30 + 1.50 + 1.50 + 1.46 + 0.80 + 0.63 = 6.19 ÷ 9 =

Function 4 -- Short- and Long-term Water Storage

V3source + (2 x V4dist) + (2 x V5outflow) V6geom

0.75 + 1.50 + 1.46 + 0.80 + + = 4.51 ÷ 6 =

Function 5 -- Nutrient/Toxicant Removal

(2 x V2CA) + (2 x V4dist) + V6geom V7chem

0.60 + 1.50 + 0.80 + 0.68 + + = 3.58 ÷ 6 =

Function 6 -- Sediment Retention/Shoreline Stabilization

V2CA + (2 x V6geom) + (2 x V8veg)

0.30 + 1.60 + 1.26 + + + = 3.16 ÷ 5 =

Function 7 -- Production Export/Food Chain Support

V1connect + (2 x V5outflow) + V6geom + V7chem + (2 x V8veg)

0.58 + 1.46 + 0.80 + 0.68 + 1.26 + = 4.78 ÷ 7 =

÷ 7

0.63

0.66

0.54

0.74

0.69

0.75

0.60

0.68

4.63

Total 
Functional 

Points

0.58

Composite FCI Score

Divide by the Number of Functions Scored

0.73Water  Outflow (Outflow)

Sum of Individual FCI Scores

0.63

0.68

0.80Variable 6:

Variable 7: Chemical Environment (Chem)

Geomorphology (Geom)

Vegetation Structure and Complexity (Veg)Variable 8:

FCI

0.30

FACWet Score Card

Variable 1:

Variable 2:

5.  Calculate the Composite FCI, by adding the FCI scores and dividing by the total number of functions scored (usually 7).
6.  If scoring is done directly in the Excel spreadsheet, all values will be transferred and calculated automatically.

VARIABLE SCORE TABLE

Variable 3:
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1.  Transcribe variable scores from each variable data sheet to the corresponding cell in the variable score table.
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Variable 5:

2.  In each Functional Capacity Index (FCI) equation, enter the corresponding variable scores in the equation cells.  Do not enter values in 
the crossed cells lacking labels.  
3.  Add the variable scores to calculate the total functional points achieved for each function.

A
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H
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4.  Divide the total functional points achieved by the functional points possible.  The typical number of total points possible is provided, 
however, if a variable is added or subtracted to FCI equation the total possible points must be adjusted.

Habitat Connectivity (Connect)

Water Distribution (Dist)

Water Source (Source)

Contributing Area (CA)

0.75

0.75Variable 4:



FACWet Version 3.0
Arpil 2013

Date of 
Evaluation:

Evaluator Name(s):

Geographic 
Datum Used 
(NAD 83):

Elevation

Stream Order: N/A

x 1:24,000 1:100,000

Other 1:

x

x

Intent of Project: (Check all applicable) Restoration Creation

x

x Measured ac. ac. ac. ac.

Estimated ac. ac. ac. ac.

Measured

Mitigation; Pre-construction

Monitoring

Other (Describe)

Enhancement

Notes: WL-2 is in a roadside ditch, east of Havana Street, south of I-70.

Purpose of 
Evaluation 

(check all 

applicable):Mitigation Site

Mitigation; Post-construction

0.0438 ac.

Estimated

Project Information:

0.0438 ac.

The AA boundary is the boundary of the wetland located wholly within the AOI.

This evaluation is 
being performed at:

Total Size of Wetland Involved: 
(Record Area, Check and Describe 
Measurement Method Used)

Assessment Area (AA) Size (Record 

Area, check appropriate box.  Additional spaces are 
used to record acreage when more than one AA is 
included in a single assessment)

Characteristics or Method used for 
AA boundary determination: 

(Check applicable box)

Project Wetland 

Potentially Impacted Wetlands

USGS Quadrangle 
Map:

Map Scale: 
(Circle one)

Location Information:

Sub basin Name (8 
digit HUC):

Wetland 
Ownership:

CDOT

Associated stream/water body 
name:

N/A

Just outside interchange of Havana Street and I-70, southeast quadrantLocation Information:

Site Coordinates 
(Decimal Degrees, e.g., 

38.85, -104.96):
39.774947°, -104.863140°

5293

ADMINISTRATIVE CHARACTERIZATION

General Information

10190003

Site Name or ID:      Project Name: 
WL-2

CDOT

 Biologist, Pinyon EnvironmentalElly Weber

Montbello

NAD 83

Evaluator's professional position and 
organization:

7/30/2013

I-70 Bridge over Havana Street

404 or Other Permit 
Application #:     Applicant Name:



If the above is checked, please describe the original wetland type if discernable using the table below.

AA wetland was created from an upland setting.

Water source Surface flow Precipitation Unknown

Hydrodynamics Unidirectional Bi-directional

Wetland Gradient

# Surface Inlets

# Surface Outlets
Geomorphic 
Setting (Narrative 
Description.  Include 
approx. stream order for 
riverine)

HGM class Riverine Depressional Lacustrine

Water source Surface flow Precipitation Unknown

Hydrodynamics Unidirectional

Geomorphic Setting 
(Narrative Description)

Previous HGM 
Class

Riverine Depressional Lacustrine

This wetland has presumably not changed since its formation.

Slope

Historical Conditions

Previous 
wetland typology

          0              1              2              3              >3

Notes (include information on the AA's HGM subclass and regional subclass):

Federally threatened or endangered species are 
SUSPECTED to occur in the AA?

Species of concern according to the Colorado Natural 
Heritage (CNHP) are known to occur in the AA?

Describe the hydrogeomorphic setting of the wetland by circling all conditions 
that apply.

HGM Setting

Slope

Federally threatened or endangered species are KNOWN to 
occur in the AA?  List Below.

Groundwater

Vertical

This wetland is a depressional wetland formed in a roadside ditch.

 0 - 2%             2-4%            4-10%            >10%

Over-bank          0              1              2              3              >3

ECOLOGICAL DESCRIPTION  1

Groundwater

Vertical

AA wetland has been subject to change in HGM classes as a result of anthropogenic modification

Organic soils including Histosols or Histic Epipedons are 
present in the AA (i.e., AA includes core fen habitat).

Project will directly impact organic soil portions of the AA 
including areas possessing either Histosol soils or histic 
epipedons.

Organic soils are known to occur anywhere within the 
contiguous wetland of which the AA is part.

HYDROGEOMORPHIC SETTING

The wetland is a habitat oasis in an otherwise dry or 
urbanized landscape?

Special Concerns

Other special concerns (please describe)

The site is located within a potential conservation area 
or element occurrence buffer area as determined by 
CNHP?

Check all that apply

AA wetland maintains its fundamental natural hydrogeomorphic characteristics

Current Conditions



See Figure 3

Water Regime Other Modifiers % AA

Rooted vascular

Vegetation Habitat Description

Palustrine

Class SubclassSystem Subsystem

Palustrine EM

ECOLOGICAL DESCRIPTION 2

US FWS habitat classification according as reported in Cowardin et al. (1979).

100E

Site Map Draw a sketch map of the site including relevant portions of the wetland, AA boundary, structures, habitat classes, 
and other significant features.

Scale: 1 sq. = 

Hypersaline(7) ; 
Eusaline(8); 

Mixosaline(9); Fresh(0); 
Acid(a); Circumneutral(c); 

Alkaline/calcareous(i); 
Organic(g); Mineral(n); 

Beaver(b); Partially 
Drained/ditched(d); 

Farmed(f); 
Diked/impounded(h); 
Artificial Substrate(r); 
Spoil(s); Excavated(x) 

Floating vascular;
Rooted vascular;
Algal; Persistent;
Non-Persistent; 

Broad-leaved deciduous; 
Needle-leaved evergreen; 

Cobble - gravel; 
Sand; Mud; 

Organic 

Examples
Temporarily flooded(A); 

Saturated(B); 
Seasonally flooded(C); 

Seas.-flood./sat.(E); 
Semi-Perm. flooded(F); 

Intermittently exposed(G); 
Artificially flooded(K); 

Sat./semiperm./Seas. (Y); 
Int. exposed/permenant(Z)

Lacustrine

Palustrine

Littoral;     Limnoral

Palustrine
Rock Bot. (RB) 

Uncon Bottom(UB) 
Aquatic Bed(AB) 
Rocky Shore(RS) 
Uncon Shore(US) 

Emergent(EM) 
Shrub-scrub(SS) 

Forested (FO)

Riverine
Lower perennial; 
Upper perennial; 
Intermittent



1. On the aerial photo, create a 500 m perimeter around the AA.

Condition 
Grade

Notes:

Less than 25% of the historical wetland habitat area within the HCE still in existence (more than 
70% of habitat lost).

Wetland losses are absent or negligible or there is no evidence to suggest the native landscape 
within the HCE historically contained other wetland habitats

More than 80% of historical wetland habitat area within the HCE is still present
(less than 20% of habitat area lost).

80 to 60% of historical wetland habitat area within the HCE is still present
(20% to 40% of habitat area lost).

<0.7 - 0.6
D

Functioning 
Impaired

<0.9 - 0.8

 Less than 60 to 25% of historical wetland habitat area within the HCE is still present
(more than 40 to 75% of habitat area lost).

1.0 - 0.9
A

 Reference 
Standard

B
Highly 

Functioning

<0.8 - 0.7
C

Functioning

<0.6
F

Non-
functioning

Variable 1: Habitat Connectivity 

This sub-variable is a measure of how isolated from other naturally-occurring wetlands or riparian habitat the AA has become as the result 
of habitat destruction.  To score this sub-variable, estimate the percent of naturally-occurring wetland/riparian habitat that has been lost (by 
filling, draining, development, or whatever means) within the 500-meter-wide belt surrounding the AA.  This zone is called the Habitat 
Connectivity Envelope (HCE).  In most cases the evaluator must use best professional judgment to estimate the amount of natural wetland 
loss.  Historical photographs, National Wetland Inventory (NWI) maps, hydric soil maps can be helpful in making these determinations.  
Floodplain maps are especially valuable in river-dominated regions, such as the Front Range urban corridor.  Evaluation of landforms and 
habitat patterns in the context of perceivable land use change is used to steer estimates of the amount of wetland loss within the HCE.

2. The area within this perimeter is the Habitat Connectivity Envelope (HCE).

Variable 
Score

Rules for Scoring:

4.  Outline the historical extent of wetland and riparian habitats (i.e., existing natural wetlands plus those that 
have been destroyed).

3. Within the HCE, outline the current extent of naturally occurring wetland and riparian habitat.  Do not include 
habitats such as excavated ponds or reservoir induced fringe wetlands.

     - Use your knowledge of the history of the area and evident land use change to identify where habitat 
losses have occurred.  Additional research can be utilized to increase the accuracy of this estimate including 
consideration of floodplain maps, historical aerial photographs, soil maps, etc.

Scoring Guidelines

5.  Calculate the area of existing and historical wetlands.  Divide the area of existing wetland by the total 
amount of existing and historical wetland and riparian habitat, and determine the variable score using the 
guidelines below.  Enter sub-variable score at the bottom of p.2 of the Habitat Connectivity data form. 

The Habitat Connectivity Variable is described by two sub-variables – Neighboring Wetland and Riparian Habitat Loss and Barriers to 
Migration and Dispersal.  These sub-variables were treated as independent variables in FACWet Version 2.0.  The merging of these 
variables makes their structure more consistent with that of other composite variables in FACWet.  The new variable configuration also 
makes this landscape variable more accurately reflect the interactions amongst aquatic habitats in Colorado’s agricultural and urbanized 
landscapes, which have a naturally low density of wetlands. The two Habitat Connectivity Sub-variables are scored in exactly the same 
manner as their FACWet 2.0 counterparts, as described below.  The Habitat Connectivity Variable score is simply the arithmetic average of 
the two sub-variable scores which is entered on the second page of the Variable 1 data form.  If there is little or no wetland or riparian 
habitat in the Habitat Connectivity Envelope (defined below), then Sub-variable 1.1 is not scored.   

SV 1.1 - Neighboring Wetland and Riparian Habitat Loss
(Do not score if few or no wetlands naturally exist in the HCE)



x

x
x

x

x

Condition Grade

SV 1.1 Score

SV 1.2 Score 0.58

Variable 1: Habitat Connectivity p. 2 

SV 1.2: Migration/Dispersal Barriers

Add SV 1.1 and 1.2 
scores and divide by 

two to calculate 
variable score

<0.6
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Stressors

Tertiary Roadway

Bike Path

Aquatic Organism Barriers

F
Non-functioning

<0.7 - 0.6

Variable 
Score

<0.9 - 0.8

<0.8 - 0.7

1.0 - 0.9

Variable 1 Score

Barriers to migration and dispersal retard the ability of many organisms/propagules to pass 
between the AA and up to 66% of wetland/riparian habitat.  Passage of organisms and 
propagules through such barriers is still possible, but it may be constrained to certain times 
of day, be slow, dangerous or require additional travel.  Busy two-lane roads, culverted 
areas, small to medium artificial water bodies or small earthen dams would commonly rate a 
score in this range.  More significant barriers (see "functioning impaired" category below) 
could affect migration to up to 10% of surrounding wetland/riparian habitat.

C
Functioning

AA is essentially isolated from surrounding wetland/riparian habitat by impermeable 
migration and dispersal barriers.  An interstate highway or concrete-lined water conveyance 
canal are examples of barriers which would generally create functional isolation between 
the AA and wetland/riparian habitat in the HCE.

A
 Reference Standard

No appreciable barriers exist between the AA and other wetland and riparian habitats in the 
HCE; or there are no other wetland and riparian areas in the HCE.

Scoring Guidelines

D
Functioning Impaired

Barriers to migration and dispersal preclude the passage of some types of 
organisms/propagules between the AA and up to 66% of surrounding wetland/riparian 
habitat.  Travel of those animals which can potential negotiate the barrier are strongly 
restricted and may include a high chance of mortality.  Up to 33% of surrounding 
wetland/riparian habitat could be functionally isolated from the AA.

B
Highly Functioning

Barriers impeding migration/dispersal between the AA and up to 33% of surrounding 
wetland/riparian habitat highly permeable and easily passed by most organisms.  Examples 
could include gravel roads, minor levees, ditches or barbed-wire fences.  More significant 
barriers (see "functioning category below) could affect migration to up to 10% of 
surrounding wetland/riparian habitat. 

0.58

This sub-variable is intended to rate the degree to which the AA has become isolated from existing neighboring wetland and riparian 
habitat by artificial barriers that inhibit migration or dispersal of organisms.  On the aerial photograph, identify the man-made barriers 
within the HCE that intercede between the AA and surrounding wetlands and riparian areas, and identify them by type on the stressor 
list.  Score this variable based on the barriers’ impermeability to migration and dispersal and the amount of surrounding 
wetland/riparian habitat they affect.  

Rules for Scoring:

1. On the aerial photo, outline all existing wetland and riparian habitat areas within the HCE.  This includes naturally 
occurring habitats, as well as those purposefully created or induced by land use change.

2. Identify artificial barriers to dispersal and migration of organisms within the HCE that intercede between the AA and 
surrounding habitats.  Mark the stressors present with a check in the first column and describe the general nature, 
severity and extent of each.  List additional stressors in empty rows at the bottom of the table and explain.

3. Considering the composite effect of all of identified barriers to migration and dispersal (i.e., stressors), assign an 
overall variable score using the scoring guidelines.

Railroad spur on the west side of Havana Street, and to the SE

Commercial, and light industrial area in Denver Metro Area

Comments/description

Ditch or Aqueduct

I-70

Havana Street
Secondary  Highway
Major Highway

Concrete-lined ditch in northeast portion of study area

Artificial Water Body

Railroad

Fence

Urban Development
Agricultural Development



0.00 Percent of AA with Buffer

26-50% of AA with Buffer

0-25% of AA with Buffer

<0.9 - 0.8

<0.8 - 0.7

<0.7 - 0.6

<0.6

70-90% of AA with Buffer

Non-functioning

Variable 2: Contributing Area
The AA's Contributing Area is defined as the 250-meter-wide zone surrounding the perimeter of the AA. This variable is a 
measure of the capacity of that area to support characteristic functions of high quality wetland habitat.  Depending on its 
condition, the contributing area can help maintain wetland condition or it can degrade it.  Contributing Area condition is 
evaluated by considering the AA's Buffer and its Surrounding Land Use.  Buffers are strips or patches of more-or-less natural 
upland and/or wetland habitat more than 5m wide.  Buffers are contiguous with the AA boundary and they intercede between it 
and more intensively used lands.  The AA Buffer is characterized with three sub-variables: Buffer Condition, Buffer Extent, and 
Average Buffer Width.  The Surrounding Land Use Sub-variable considers changes within the Contributing Area that limit its 
capacity to support characteristic wetland functions.  Many of the acute, on-site effects of land use change in the Contributing 
Area are specifically captured by Variables 3 - 8.

Rules for Scoring:

1. Delimit the Contributing Area on an aerial photograph as the zone within 250 meters of the outer boundary of the AA.
2. Evaluate and then rate the Buffer Condition sub-variable using the scoring guidelines.  Record the score in the cell provided 
on the datasheet.   

4. Calculate the percentage of the AA which has a Buffer and record the value where indicated on the data sheet.
5. Rate the Buffer Extent  Sub-variable using the scoring guidelines.
6.Determine the average Buffer width by drawing a line perpendicularly from the AA boundary to the outer extent of the buffer 
habitat.  Measure line length and record its value on the data sheet.  Repeat this process until a total of 8 lines have been 
sampled.
7. Calculate the average buffer width and record value on the data form.  Then determine the sub-variable score using the 
scoring guidelines.
8.Score the Surrounding Land Use sub-variable by recording land use changes on the stressor list that affect the capacity of 
the landscape to support characteristic wetland functioning.
9. Enter the lowest of the three Buffer sub-variable scores along with the Surrounding Land Use Sub-variable score in the 
Contributing Area Variable scoring formula at the bottom of p. 2 of the data form.  The Contributing Area Variable is the 
average of the two sub-variable scores.

51-69% of AA with Buffer

1.0 - 0.9 90 - 100% of AA with Buffer

SV 2.2 - Buffer Extent

SV 2.2 - Buffer Extent

0.55
Functioning Impaired

Functioning

Highly Functioning

Reference Standard

1.0 - 0.9

<0.9 - 0.8

Buffer Condition Scoring Guidelines

Buffer vegetation is predominately native vegetation, human-caused disturbance of the substrate is 
not evident, and human visitation is minimal.  Common examples:  Wilderness areas, undeveloped 
forest and range lands. 

Buffer vegetation may have a mixed native-nonnative composition, but characteristic structure and 
complexity remain.  Soils are mostly undisturbed or have recovered from past human disturbance.  
Little or only low-impact human visitation.  Buffers with higher levels of substrate disturbance may 
be included here if the buffer is still able to maintain predominately native vegetation.  Common 
examples: Dispursed camping areas in national forests, common in wildland parks (e.g. State 
Parks) and open spaces.

Reference 
Standard

Highly 
Functioning

Condition Grade

SV 2.1 - Buffer Condition

SV 2.1 - Buffer Condition Score

% Buffer Scoring Guidelines

0.57

Subvariable 
Score

Condition Class

<0.8 - 0.7

<0.7 - 0.6

<0.6

Buffer vegetation is substantially composed of non-native species.  Vegetation structure may be 
somewhat altered, such as by brush clearing.  Moderate substrate distrbance and compaction 
occurs, and small pockets of greater disturbance may exist.  Common examples: City natural areas, 
mountain hay meadows.

Buffer vegetation is substantially composed of non-native species and vegetation structure has 
been strongly altered by the complete removal of one or more strata.  Soil disturbance and the 
intensity of human visitation are generally high.  Common examples: Open lands around resource 
extraction sites (e.g., gravel mines), clear cut logging areas, ski slopes.  

Buffer is nearly or entirely absent.

Functioning

Functioning 
Impaired

Non-functioning

Subvariable Score



Record measured buffer widths in the spaces below and average.

0 0 0 0 0 0 0
1 2 3 4 5 7 8

x
x

x

Biological Resource Extraction

+

Surrounding 
Land Use 

)  ÷(

<0.6

The Surrounding Landscape is essentially comletely developed or is otherwise a cause of severe 
ecological stress on wetland habitats.  Commercial developments or highly urban landscapes 
generally rate a score of less than 0.6.

Land use changes within the Surrounding Landscape has been substantial including the a moderate 
to high coverage (up to 50%) of impermeable surfaces, bare soil, or other artificial surfaces; 
considerable in-flow urban runoff or fertilizer-rich waters common.  Supportive capacity of the land 
has been greatly diminished but not totally extinguished.  Intensively logged areas, low-density 
urban developments, some urban parklands and many cropping situations would commonly rate a 
score within this range.

<0.7 - 0.6

<0.9 - 0.8

Some land use change has occurred in the Surrounding Landscape, but changes have minimal 
effect on the the landscape's capacity to support characteristic aquatic functioning, either because 
land use is not intensive, for example haying, light grazing, or low intensity silviculture, or more  
substantial changes occur in approximately less than 10% of the area.

Intensive Agriculture
Orchards or Nurseries
Livestock Grazing

Scoring GuidelinesVariable 
Score

Dams/impoundments

No appreciable land use change has been imposed Surrounding Landscape.

<0.8 - 0.7

Interstate 70 and Havana interchange

Condition Grade

Residential

Urban Parklands

Variable 2: Contributing Area (p. 2)

Urban

Stressors

S
tr

es
so

rs
 =

 L
an

d 
U

se
 C

ha
ng

es

Hotels, restaurants, light-industrial, including CDOT maintenance facility

Physical Resource Extraction

Artificial Water body

Rural
Dryland Farming

Industrial/commercial
High Density development in Denver and Commerce City

Line #

SV 2.3 -  Average Buffer Width

0.1
SV 2.3 - Average Buffer 

Width Score

Buffer 
Width (m)

<0.7 - 0.6

Condition Grade

Catalog and characterize land use changes in the surrounding 
landscape and score.

0.5

Average Buffer width is 31-100m

Average Buffer width is 0-5mNon-functioning

<0.8 - 0.7

<0.6

Functioning Impaired Average Buffer width is 6-30m

Comments/description

0.1 20.5 = 0.30Variable 2 Score

Buffer Score
(Lowest score)

A
 Reference Standard

B
Highly Functioning

C
Functioning

D
Functioning 

Impaired

F
Non-functioning

1.0 - 0.9

Surrounding Landscape has been subjected to a marked shift in land use, however, the land retains 
much of its capacity to support natural wetland function and it is not an overt source of pollutants or 
sediment.  Moderate-intensity land uses such as dry-land farming, urban "green" corridors, or 
moderate cattle grazing would commonly be placed within this scoring range.

Transportation Corridor

Functioning

0 0
Avg. Buffer Width (m)

Average Buffer width is 190-250m

Average Buffer width is 101-189m<0.9 - 0.8 Highly Functioning

Reference Standard

6

Buffer Width Scoring Guidelines

SV 2.4 - Surrounding 
Land Use Score

Subvariable 
Score

1.0 - 0.9

SV 2.4 -  Surrounding Land Use
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Scoring rules:

x
x

Condition 
Grade

0.75

Culverts or Constrictions Culvert flowing from unknown source contributes to hydrology.

Groundwater pumping

Draw-downs

Storm Drain/Urban Runoff

Increased Drainage Area

Mining/Natural Gas Extraction

Point Source (urban, ind., ag.)

I-70 interchange and surrounding commercial and industrial areaImpermeable Surface Runoff

Irrigation Return Flows

Non-point Source

Comments/description

Ditches or Drains (tile, etc.)

Dams

Diversions

Transbasin Diversion

A
 Reference 
Standard

1.0 - 0.9

Variable 
Score

Actively Managed Hydrology

B
Highly 

Functioning

F
Non-

functioning

Unnatural drawdown events common and of mild to 
moderate intensity and/or duration; or uniform 
depletion up to 50%; or moderate to substantial 
reduction of peak flows or capacity of water to perform 
work.

Water source diminished enough to threaten or 
extinguish wetland hydrology in the AA.

Variable 3 Score 

<0.9 - 0.8

<0.8 - 0.7

Frequency, duration or magnitude of unnaturally 
high-water great enough to change the 
fundamental characteristics of the wetland.  

Unnatural drawdown events occasional, short duration 
and/or mild; or uniform depletion up to 20%; or mild to 
moderate reduction of peak flows or capacity of water 
to perform work.

Depletion
Unnatural drawdown events minor, rare or non-
existent, very slight uniform depletion, or trivial 
alteration of hydrodynamics.

C
Functioning

Unnatural drawdown events occur frequently with a 
moderate to high intensity and/or duration; or uniform 
depletion up to 75%; or substantial reduction of peak 
flows or capacity of water to perform work.  Wetlands 
with actively managed or wholly artificial 
hydrology will usually score in this range or lower.

Variable 3: Water Source
This variable is concerned with up-gradient  hydrologic connectivity.  It is a measure of impacts to the AA's water source, including 
the quantity and timing of water delivery, and the ability of source water to perform work such as sediment transport, erosion, soil 
pore flushing, etc.  To score this variable, identify stressors that alter the source of water to the AA, and record their presence on the 
stressor list.  Stressors can impact water source by depletion, augmentation, or alteration of inflow timing or hydrodynamics.  This 
variable is designed to assess water quantity, power and timing, not water quality.  Water quality will be evaluated in Variable 7.

Stressors

<0.6

<0.7 - 0.6

Augmentation
Unnatural high-water events minor, rare or non-
existent, slight uniform increase in amount of 
inflow, or trivial alteration of hydrodynamics. 

Occasional unnatural high-water events, short in 
duration and/or mild in intensity; or uniform 
augmentation up to 20%; or mild to moderate 
increase of peak flows or capacity of water to 
perform work.

Common occurrence of unnatural high-water 
events, of a mild to moderate intensity and/or 
duration; or uniform augmentation up to 50%; or 
moderate to substantial increase of peak flows or 
capacity of water to perform work.

Common occurrence of unnatural high-water 
events, some of which may be severe in nature or 
exist for a substantial portion of the growing 
season; or uniform augmentation more than 50% 
or capacity of water to perform work. Wetlands 
with actively managed or wholly artificial 
hydrology will usually score in this range or 
lower.

1. Use the stressor list and knowledge of the watershed to catalog type-specific impairments of the AA’s water source. 
Mark the stressors present with a check in the first column and describe the general nature, severity and extent of 
each.  List additional stressors in empty rows at the bottom of the table and explain.

2. Considering the composite effect of stressors on the water source, rate the condition of this variable with the aid of 
the scoring guidelines.

D
Functioning 

Impaired
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Scoring rules:

x Alteration of Water Source

Condition Grade

Historical active floodplain areas are almost 
never wetted from overbank flooding, and/or 
groundwater infiltration is effectively cut off.

Less than 10% of the AA is affected by in situ 
hydrologic alteration; or more widespread 
impacts result in less than a 2 in. (5 cm) 
change in mean growing season water table 
elevation. 

Natural active floodplain areas flood on a 
normal recurrence interval.  No evidence of 
alteration of flooding and subirrigation duration 
and intensity.

Dikes/Levees/Berms

Non-riverine Riverine

Little or no alteration has been made to the 
way in which water is distributed throughout 
the wetland.  AA maintains a natural 
hydrologic regime.

<0.8 - 0.7

B
Highly Functioning

<0.9 - 0.8

D
Functioning Impaired

C
Functioning

In channel-adjacent area, periods of drying or 
flooding are common; or uniform shift in the 
hydrograph near root depth.

33 to 66% of the AA is affected by in situ 
hydrologic alteration; or more widespread 
impacts result in a 6 in. (15 cm) or less change 
in mean growing season water table elevation.  
Water table behavior must still meet 
jurisdictional criteria to merit this rating.

Adjacent to the channel, unnatural periods of 
drying or flooding are the norm; or uniform 
shift in the hydrograph greater than root depth.

Channel-adjacent areas have occasional 
unnatural periods of drying or flooding; or 
uniform shift in the hydrograph less than 
typical root depth.

Enlarged Channel

A
 Reference Standard

1.0 - 0.9

Diversions

Sediment/Fill Accumulation

Artificial Banks/Shoreline

Variable Score

Weirs

0.75Variable 4 Score 

Comments/description

See variable 3: water source

<0.7 - 0.6

<0.6

Ditches

Ponding/Impoundment

Culverts

Between 10 and 33% of the AA is affected by 
in situ hydrologic alteration; or more 
widespread impacts result in a 4 in. (5 cm) or 
less change in mean growing season water 
table elevation. 

More than 66% of the AA is affected by 
hydrologic alteration which changes the 
fundamental functioning of the wetland 
system, generally exhibited as a conversion to 
upland or deep water habitat.

F
Non-functioning

Hardened/Engineered Channel

Channel Incision/Entrenchment

Variable 4: Water Distribution

2. Considering all of the stressors identified, assign an overall variable score using the scoring guidelines.  In most 
cases, the Water Source variable score will set the upper limit for the Water Distribution score.

This variable is concerned with hydrologic connectivity within  the AA.  It is a measure of alteration to the spatial distribution of 
surface and groundwater within the AA.  These alterations are manifested as local changes to the hydrograph and generally result 
from geomorphic modifications within the AA.  To score this variable, identify stressors within the AA that alter flow patterns and 
impact the hydrograph of the AA, including localized increases or decreases to the depth or duration of the water table or surface 
water.
Because the wetland’s ability to distribute water in a characteristic fashion is fundamentally dependent  on the condition of its water 
source,  in most cases the Water Source variable score will define the upper limit Water Distribution score .  For example, if 
the Water Source variable is rated at 0.85, the Water Distribution score will usually have the potential to attain a maximum score of 
0.85.  Additional stressors within or outside the lower end of the AA effecting water distribution (e.g., ditches and levees) will reduce 
the score from the maximum value. 

1. Identify impacts to the natural distribution of water throughout the AA and catalog them in the stressor table.

Road Grades

Stressors



Scoring rules:

x Alteration of Water Source

Weirs

Confined Bridge Openings

Road Grades

Culverts

Diversions

Constrictions

This variable is concerned with down-gradient hydrologic connectivity and the flow of water and water-borne materials and energy 
out of the AA.  In particular it illustrates the degree to which the AA can support the functioning of down-gradient habitats.  It is a 
measure of impacts that affect the hydrologic outflow of water including the passage of water through its normal low- and high-flow 
surface outlets, infiltration/groundwater recharge, and the energetic characteristics of water delivered to dependent habitats.  In 
some cases, alteration of evapotranspiration rates may be significant enough of a factor to consider in scoring.  Score this variable 
by identifying stressors that impact the means by which water is exported from the AA.  To evaluate this variable focus on how 
water, energy and associated materials are exported out of the AA and their ability it support down-gradient habitats in a manner 
consistent with their HGM (regional) subclass.

Because the wetland’s ability to export water and materials in a characteristic fashion is to a very large degree dependent the 
condition of its water source, as with the Water Distribution variable,  in most cases the Water Source variable score will define 
the upper limit Water Outflow score .

Channel Incision/Entrenchment

Hardened/Engineered Channel

Artificial Stream Banks

1. Identify impacts to the natural outflow of water from the AA and catalog them in the stressor table.

2.Considering all of the stressors identified, assign an overall variable score using the scoring guidelines.  Take in to 
account the cumulative effect of stressors on the wetland's ability to export water and water-borne materials.  In most 
cases the Water Source variable will set the upper limit for the Water Outflow score.

Dikes/Levees

Variable 5: Water Outflow

Stressors Comments/description

See variable 3: water source

Ditches

Condition Grade

<0.8 - 0.7

<0.7 - 0.6

1.0 - 0.9

<0.9 - 0.8

Stressors have little to no effect on the magnitude, timing or hydrodynamics of the AA water 
outflow regime.A

 Reference Standard

0.75

Variable 
Score

Variable 5 Score 

B
Highly Functioning

D
Functioning Impaired

C
Functioning

High- or low-water outflows are  moderately affected, mild alteration of intermediate level 
outflow occurs; or hydrodynamics moderately affected. 

Outflow at all stages is moderately to highly impaired resulting in persistent flooding of 
portions of the AA or unnatural drainage; or outflow hydrodynamics severely disrupted.

F
Non-functioning

High- or low-water outflows are mildly to moderately affected, but at intermediate ("normal") 
levels flow continues essentially unaltered in quantity or character. 

<0.6

The natural outflow regime is profoundly impaired.  Down-gradient hydrologic connection 
severed or nearly so.  Alterations may cause widespread unnatural persistent flooding or 
dewatering of the wetland system.

Scoring Guidelines



Comments

Dredging/Excavation/Mining

Grading

Compaction

Plowing/Disking

Excessive Sedimentation

Dumping

Hoof Shear/Pugging

Aggregate or Mineral Mining

Sand Accumulation

Channel Instability/Over Widening

Excessive Bank Erosion

Channelization

Reconfigured Stream Channels

Artificial Banks/Shoreline

Beaver Dam Removal

Substrate Embeddedness

Lack or Excess of Woody Debris

Condition 
Grade

B
Highly 

Functioning

This variable is a measure of the degree to which the geomorphic setting has been altered within the AA.  Changes to the surface 
configuration and natural topography constitute stressors.  Such stressors may be observed in the form of fill, excavation, dikes, 
sedimentation due to absence of flushing floods, etc.  In riverine systems, geomorphic changes to the stream channel should be 
considered if the channel is within the AA (i.e, small is size).  Alterations may involve the bed and bank (substrate embeddedness or 
morphological changes), stream instability, and stream channel reconfiguration.  Geomorphic changes are usually ultimately manifested as 
changes to wetland surface hydrology and water relations with vegetation.  Geomorphic alterations can also directly affect soil properties, 
such as near-surface texture, and the wetland chemical environment such as the redox state or nutrient composition in the rooting zone.  In 
rating this variable,  do not include these resultant effects of geomorphic change; rather focus on the physical impacts within the 
footprint  of the alteration within the AA  – For example, the width and depth of a ditch or the size of a levee within the AA would 
describe the extent of the stressors.  The secondary effects of geomorphic change are addressed by other variables.  All alterations to 
geomorphology should be evaluated including small-scale impacts such as pugging, hoof sheer, and sedimentation which can be 
significant but not immediately obvious.

Variable 6: Geomorphology

<0.8 - 0.7

Scoring GuidelinesVariable Score

1.0 - 0.9
A

 Reference 
Standard

<0.9 - 0.8

Scoring Rules:

1. Identify impacts to geomorphological setting and topography within the AA and record them on the stressor checklist.

2.Considering all of the stressors identified, assign an overall variable score using the scoring guidelines.

<0.7 - 0.6
D

Functioning 
Impaired

Pervasive geomorphic alterations have caused a fundamental change in site character and functioning, 
commonly resulting in a conversion to upland or deepwater habitat.

Stressors

C
h

an
n

el
s 

O
n

ly
G

en
er

al

Fill, including dikes, road grades, etc.

<0.6
F

Non-
functioning

At least one important surface type or landform has been eliminated or created; microtopography has been 
strongly impacted throughout most or all of the AA; or more severe alterations affect up to 50%  of the AA.  
Evidence that widespread diminishment or alteration of native plant community exist due to physical habitat 
alterations.  Most incidentally created wetland habitat such as that created by roadside ditches and the like 
would score in this range or lower. 

C
Functioning

0.85
Variable 6 

Score

Topography essentially unaltered from the natural state, or alterations appear to have a minimal effect on 
wetland functioning and condition. Patch or microtopographic complexity may be slightly altered, but native 
plant communities are still supported.

Alterations to topography result in small but detectable changes to habitat conditions in some or all of the 
AA; or more severe impacts exist but affect less than 10% of the AA.

Changes to AA topography may be pervasive but generally mild to moderate in severity.  May include 
patches of more significant habitat alteration; or more severe alterations affect up to 20 % of the AA. 



Scoring rules:

x

CDPHE Impairment/TMDL List

CDPHE Impairment/TMDL List

Reservoir/Power Plant Discharge

Industrial Discharge

Mechanical Soil Disturbance 

CDPHE Impairment/TMDL List

Unnatural Saturation/Desaturation

Cumulative Watershed NPS

0.80

 -If the AA is part of a water body that is recognized as impaired or recommended for TMDL development for one of the   
factors, then score that sub-variable 0.65 or lower.

3. For each sub-variable, determine its score using the scoring guideline table provided on the second page of the scoring 
sheet.  Scoring sub-variables is carried out in exactly the same way as normal variable scoring.  

Nearby Industrial Sites

0.80

0.60

0.80

0.80

Livestock

Excessive Temperature Regime

SV 7.3
Toxic contamination/

pH

Storm Water Runoff

Cumulative Watershed NPS

SV 7.4
Temperature

Lack of Shading

Road Drainage/Runoff

Cumulative Watershed NPS

Dumping/introduced Soil

SV 7.5
Soil chemistry/
Redox potential

Fish/Wildlife Impacts

Vegetation Impacts

Metal staining on rocks and veg.

Acid Mine Drainage

Point Source Discharge

CDPHE Impairment/TMDL List

CDPHE Impairment/TMDL List

Recent Chemical Spills

Agricultural Runoff

SV 7.2
Sedimentation/

Turbidity
Cumulative Watershed NPS

Excessive Turbidity

Fine Sediment Plumes

Nearby Construction Site

Excessive Deposition

Excessive Erosion

Agricultural Runoff

Distribution center uphill to SE

1.  Stressors are grouped into sub-variables which have a similar signature or set of causes.

Variable 7: Water and Soil Chemical Environment

Comments

2. Use the indicator list to identify each stressor impacting the chemical environment of the AA.

This variable concerns the chemical environment of the soil and water media within the AA, including pollutants, water and soil 
characteristics.  The origin of pollutants may be within or outside the AA.  Score this variable by listing indicators of chemical stress in 
the AA.  Consider point source and non-point sources of pollution, as well as mechanical or hydrologic changes that alter the chemical 
environment.  Because water quality frequently cannot be inferred directly, the presence of stressors is often identified by the presence 
of indirect indicators.  Five sub-variables are used to describe the Water and Soil Chemical Environment: Nutrient 
Enrichment/Eutrophication/Oxygen; Sedimentation/Turbidity; Toxic Contamination/pH; Temperature; and Soil Chemistry and Redox 
Potential.    Utilization of web-based data mining tools is highly recommended to help inform and support variable scores. 

4. Transcribe sub-variable scores to the following variable scoring page and compute the sum.

Excessive Algae or Aquatic Veg.

Sub-
variable 
Score

Sub-variable Stressor Indicator

SV 7.1
Nutrient Enrichment/

Eutrophication/
Oxygen (D.O.)

Agricultural Runoff

Septic/Sewage

Livestock

5. The lowest sub-variable score sets the letter grade range.  The composite of sub-variables influences the score within 
that range. 



+ + + + =

F
Non-

functioning

Input each sub-variable score from p. 1 of the V7 data form and calculate the sum.

<0.9 - 0.8

< 0.6

T
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0.80 0.80
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Use the table to score the Chemical Environment Variable circling the applicable scoring rules.

S
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l c
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l

<0.7 - 0.6

C
Functioning

A
 Reference 
Standard

The factor scores sum < 3.0

Variable 7: Water and Soil Chemical Environment p.2

D
Functioning 

Impaired

B
Highly 

Functioning

1.0 - 0.9 No single factor scores < 0.9 The factor scores sum > 4.5

<0.8 - 0.7

Sub-variable Scoring Guidelines

1.0 - 0.9

B
Highly Functioning

Variable 
Score

Condition 
Grade
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C
Functioning

<0.9 - 0.8

<0.8 - 0.7

S
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ta
tio

n/
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Single Factor

0.80

Scoring Guidelines

Stress indicators not present or trivial.
A

Reference Standard

<0.6

Variable Score Condition Class

<0.7 - 0.6

0.60 0.80

0.78

Stress indicators scarcely present and mild, or otherwise not occurring in more than 
10% of the AA.

Stress indicators present at mild to moderate levels, or otherwise not occurring in more 
than 33% of the AA.

Stress indicators present at moderate to high levels, or otherwise not occurring in more 
than 66% of the AA

Stress indicators strongly evident throughout the AA at levels which apparently alter the 
fundamental chemical environment of the wetland system

Variable 7 Score 

Any single factor scores < 0.6 

3.80

F
Non-functioning

D
Functioning Impaired

Scoring Rules

Composite Score
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Aquatic

x x x x

= = = =

Veg. Layer Sub-
variable Score

0.80.8

DIFFERENCE BETWEEN 
CURRENT COVERAGE AND 

REFERENCE/EXPECTED

Reference/Expected  % 
Cover of Layer

0.40 1.00 1.4=

÷

+ ++

See sub-variable scoring 
guidelines on following page

Variable 8 Score 0.80

1.12

Noxious Weeds
Exotic/Invasive spp.
Tree Harvest
Brush Cutting/Shrub Removal

Livestock Grazing

0

+ + + =0.32 0.80

Over Saturation

Weighted Sub-variable 
Score

Loss of Zonation/Homogenization

Dewatering

Vegetation Layers

Variable 8: Vegetation Structure and Complexity

4.  Record the Reference Standard or expected percent coverage of each vegetation layer to create the sub-variable 
weighting factor.  The condition of predominant vegetation layers has a greater influence on the variable score than do 
minor components. 
5. Enter the percent cover values as decimals in the row of the stressor table labeled " Reference/expected Percent 
Cover of Layer".  Note, percentages will often sum to more than 100% (1.0).

1. Determine the number and types of vegetation layers present within the AA.  Make a judgment as to whether additional 
layers were historically present using direct evidence such as stumps, root wads or historical photographs.  Indirect 
evidence such as local knowledge and expert opinion can also be used in this determination.

2.  Do not score vegetation layers that would not normally be present in the wetland type being assessed.

Rules for Scoring:

This variable is a measure of the condition of the wetland's vegetation relative to its native state.  It particularly focuses on the wetland's 
ability to perform higher-order functions such as support of wildlife populations, and influence primary functions such as flood-flow 
attenuation, channel stabilization and sediment retention.  Score this variable by listing stressors that have affected the structure, diversity, 
composition and cover of each vegetation stratum that would normally be present in the HGM (regional) subclass being assessed. For this 
variable, stressor severity is a measure of how much each vegetation stratum differs functionally from its natural condition or from the 
natural range of variability exhibited the HGM subclass or regional subclass.  This variable has four sub-variables, each corresponding to a 
stratum of vegetation:  Tree Canopy; Shrub Layer; Herbaceous Layer; and Aquatics.

Current % Coverage of 
Layer

Tree Shrub Herb CommentsStressor

6.  Determine the severity of stressors acting on each individual canopy layers, indicating their presence with checks in 
the appropriate boxes of the stressor table.  The difference between the expected and observed stratum coverages is 
one measure of stratum alteration.

7.  Determine the sub-variable score for each valid vegetation layer using the scoring guidelines on the second page of 
the scoring sheet.  Enter each sub-variable score in the appropriate cell of the row labeled "Veg. Layer Sub-variable 
Score". If a stratum has been wholly removed score it as 0.5.

8.  Multiply each layer's Reference Percent Cover of Layer  score by its Veg. Layer Sub-variable scores and enter the 
products in the labled cells.  These are the weighted sub-variable scores.  Individually sum the Reference Percent Cover 
of Layer  and Weighted Sub-variables scores. 

3.  Estimate and record the current coverage of each vegetation layer at the top of the table.

9.    Divide the sum of "Veg. Layer Sub-variable Scores" by the total coverage of all layers scored.  This product is the 
Variable 8 score.  Enter this number in the labeled box at the bottom of this page.

x x

Excessive Herbivory
Mowing/Haying
Herbicide



Condition 
Grade

<0.6

Sub-variable 8 Scoring Guidelines:

Variable Score

D
Functioning 

Impaired
<0.7 - 0.6

C
Functioning

<0.8 - 0.7

Stressors present with enough intensity to cause significant changes in the character of vegetation, 
including alteration of layer coverage, structural complexity and species composition.  The vegetation 
layer retains its essential character though.  AA's with a high proportion of non-native grasses will 
commonly fall in this class.  Stress related change should generally be less than 33% for any given 
attribute (e.g., 33% cover of invasive, 33% reduction in richness or cover) if the stressor is evenly 
distributed throughout the wetland.  Stress related change could be as much as 66% for a given 
attribute if stressors are confined to patches comprising less than 25% of the wetland. 

F
Non-

functioning

Stressor intensity severe enough to cause profound changes to the fundamental character of the 
vegetation layer.  Stress-related change should generally be less than 66% for any given attribute (e.g., 
66% cover of invasive, 66% reduction in richness or cover) if the stressor is evenly distributed 
throughout the wetland.  Stress related change could be as much as 80% of a given attribute if 
stressors are confined to patches comprising less than 50% of the wetland. 

Vegetation layer has been completely removed or altered to the extent that is no longer comparable to 
the natural structure, diversity and composition.

Scoring Guidelines

Based on the list of stressors identified above, rate the severity of their cumulative effect on vegetation structure and complexity for each 
vegetation layer.

Stressors present at intensity levels sufficient to cause detectable, but minor, changes in layer 
composition.  Stress related change should generally be less than 10% for any given attribute (e.g., 
10% cover of invasive, 10% reduction in richness or cover) if the stressor is evenly distributed 
throughout the wetland.  Stress related change could be as high as  33% for a given attribute if 
stressors are confined to patches comprising less than 10% of the wetland.

A
 Reference 
Standard

B
Highly 

Functioning

Stressors not present or with an intensity low enough as to not detectably affect the structure, diversity 
or composition of the vegetation layer.

1.0 - 0.9

<0.9 - 0.8

Variable 8: Vegetation Structure and Complexity p. 2



Scoring Procedure:

Functional Capacity Indices

Function 1 -- Support of Characteristic Wildlife Habitat

V1connect + V2CA + (2 x V8veg)

0.58 + 0.30 + 1.60 + + + = 2.48 ÷ 4 =

Function 2 -- Support of Characteristic Fish/aquatic Habitat

(3 x V3source) + (2 x V4dist) + (2 x V5outflow) + V6geom + V7chem

2.25 + 1.50 + 1.50 + 0.85 + 0.78 + = 6.88 ÷ 9 =

Function 3 -- Flood Attenuation

V2CA + (2 x V3source) + (2 x V4dist) + (2 x V5outflow) + V6geom + V8veg

0.30 + 1.50 + 1.50 + 1.50 + 0.85 + 0.80 = 6.45 ÷ 9 =

Function 4 -- Short- and Long-term Water Storage

V3source + (2 x V4dist) + (2 x V5outflow) V6geom

0.75 + 1.50 + 1.50 + 0.85 + + = 4.60 ÷ 6 =

Function 5 -- Nutrient/Toxicant Removal

(2 x V2CA) + (2 x V4dist) + V6geom V7chem

0.60 + 1.50 + 0.85 + 0.78 + + = 3.73 ÷ 6 =

Function 6 -- Sediment Retention/Shoreline Stabilization

V2CA + (2 x V6geom) + (2 x V8veg)

0.30 + 1.70 + 1.60 + + + = 3.60 ÷ 5 =

Function 7 -- Production Export/Food Chain Support

V1connect + (2 x V5outflow) + V6geom + V7chem + (2 x V8veg)

0.58 + 1.50 + 0.85 + 0.78 + 1.60 + = 5.31 ÷ 7 =

4.  Divide the total functional points achieved by the functional points possible.  The typical number of total points possible is provided, 
however, if a variable is added or subtracted to FCI equation the total possible points must be adjusted.

Habitat Connectivity (Connect)

Water Distribution (Dist)

Water Source (Source)

Contributing Area (CA)

0.75

0.75Variable 4:

FCI

0.30

FACWet Score Card

Variable 1:

Variable 2:

5.  Calculate the Composite FCI, by adding the FCI scores and dividing by the total number of functions scored (usually 7).
6.  If scoring is done directly in the Excel spreadsheet, all values will be transferred and calculated automatically.

VARIABLE SCORE TABLE

Variable 3:
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1.  Transcribe variable scores from each variable data sheet to the corresponding cell in the variable score table.
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Variable 5:

2.  In each Functional Capacity Index (FCI) equation, enter the corresponding variable scores in the equation cells.  Do not enter values in 
the crossed cells lacking labels.  
3.  Add the variable scores to calculate the total functional points achieved for each function.
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Variable 6:

Variable 7: Chemical Environment (Chem)

Geomorphology (Geom)

Vegetation Structure and Complexity (Veg)Variable 8:

Total 
Functional 

Points

0.58

Composite FCI Score

Divide by the Number of Functions Scored

0.75Water  Outflow (Outflow)

Sum of Individual FCI Scores

0.80

0.78

0.85

÷ 7

0.72

0.71

0.62

0.76

0.72

0.77

0.62

0.76

4.97
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Evaluator Name(s):

Geographic 
Datum Used 
(NAD 83):

Elevation

Stream Order: N/A

x 1:24,000 1:100,000

Other 1:

x

x

Intent of Project: (Check all applicable) Restoration Creation

x

x Measured ac. 0.0087 ac. 0.0078 ac. ac.

Estimated ac. ac. ac. ac.

Evaluator's professional position and 
organization:

7/30/2013

I-70 Bridge over Havana Street

404 or Other Permit 
Application #:     Applicant Name:

ADMINISTRATIVE CHARACTERIZATION

General Information

10190003

Site Name or ID:      Project Name: 
WL-3

CDOT

 Biologist, Pinyon EnvironmentalElly Weber

Montbello

NAD 83

Potentially Impacted Wetlands

USGS Quadrangle 
Map:

Map Scale: 
(Circle one)

Location Information:

Sub basin Name (8 
digit HUC):

Wetland 
Ownership:

CDOT

Associated stream/water body 
name:

N/A

Northwest quadrant of I-70 and Havana Interchange, in storm water stormwater basin, south of East 4Location Information:

Site Coordinates 
(Decimal Degrees, e.g., 

38.85, -104.96):
39.774947°, -104.863140°

5293

Notes:
WL- 3 is located in the far northwest portion of the study area, in a stormwater basin with riprap-lined trickle 
channels. 

Purpose of 
Evaluation 

(check all 

applicable):Mitigation Site

Mitigation; Post-construction

0.0164 ac.

Estimated

Project Information:

0.0164 ac.

The AA boundary is the boundary of the wetland located wholly within the AOI.

This evaluation is 
being performed at:

Total Size of Wetland Involved: 
(Record Area, Check and Describe 
Measurement Method Used)

Assessment Area (AA) Size (Record 

Area, check appropriate box.  Additional spaces are 
used to record acreage when more than one AA is 
included in a single assessment)

Characteristics or Method used for 
AA boundary determination: 

(Check applicable box)

Project Wetland 

Measured

Mitigation; Pre-construction

Monitoring

Other (Describe)

Enhancement



If the above is checked, please describe the original wetland type if discernable using the table below.

AA wetland was created from an upland setting.

Water source Surface flow Precipitation Unknown

Hydrodynamics Unidirectional Bi-directional

Wetland Gradient

# Surface Inlets

# Surface Outlets
Geomorphic 
Setting (Narrative 
Description.  Include 
approx. stream order for 
riverine)

HGM class Riverine Depressional Lacustrine

Water source Surface flow Precipitation Unknown

Hydrodynamics Unidirectional

Geomorphic Setting 
(Narrative Description)

Previous HGM 
Class

Riverine Depressional Lacustrine

ECOLOGICAL DESCRIPTION  1

Groundwater

Vertical

AA wetland has been subject to change in HGM classes as a result of anthropogenic modification

Organic soils including Histosols or Histic Epipedons are 
present in the AA (i.e., AA includes core fen habitat).

Project will directly impact organic soil portions of the AA 
including areas possessing either Histosol soils or histic 
epipedons.

Organic soils are known to occur anywhere within the 
contiguous wetland of which the AA is part.

HYDROGEOMORPHIC SETTING

The wetland is a habitat oasis in an otherwise dry or 
urbanized landscape?

Special Concerns

Other special concerns (please describe)

The site is located within a potential conservation area 
or element occurrence buffer area as determined by 
CNHP?

Check all that apply

AA wetland maintains its fundamental natural hydrogeomorphic characteristics

Current Conditions

Notes (include information on the AA's HGM subclass and regional subclass):

Federally threatened or endangered species are 
SUSPECTED to occur in the AA?

Species of concern according to the Colorado Natural 
Heritage (CNHP) are known to occur in the AA?

Describe the hydrogeomorphic setting of the wetland by circling all conditions 
that apply.

HGM Setting

Slope

Federally threatened or endangered species are KNOWN to 
occur in the AA?  List Below.

Groundwater

Vertical

This wetland is a depressional wetland formed in stormwater basin, in and 
adjacent to  riprap-lined trickle channel.

 0 - 2%             2-4%            4-10%            >10%

Over-bank          0              1              2              3              >3

This wetland has presumably not changed since its formation.

Slope

Historical Conditions

Previous 
wetland typology

          0              1              2              3              >3



See Figure 3

Site Map Draw a sketch map of the site including relevant portions of the wetland, AA boundary, structures, habitat classes, 
and other significant features.

Scale: 1 sq. = 

Hypersaline(7) ; 
Eusaline(8); 

Mixosaline(9); Fresh(0); 
Acid(a); Circumneutral(c); 

Alkaline/calcareous(i); 
Organic(g); Mineral(n); 

Beaver(b); Partially 
Drained/ditched(d); 

Farmed(f); 
Diked/impounded(h); 
Artificial Substrate(r); 
Spoil(s); Excavated(x) 

Floating vascular;
Rooted vascular;
Algal; Persistent;
Non-Persistent; 

Broad-leaved deciduous; 
Needle-leaved evergreen; 

Cobble - gravel; 
Sand; Mud; 

Organic 

Examples
Temporarily flooded(A); 

Saturated(B); 
Seasonally flooded(C); 

Seas.-flood./sat.(E); 
Semi-Perm. flooded(F); 

Intermittently exposed(G); 
Artificially flooded(K); 

Sat./semiperm./Seas. (Y); 
Int. exposed/permenant(Z)

Lacustrine

Palustrine

Littoral;     Limnoral

Palustrine
Rock Bot. (RB) 

Uncon Bottom(UB) 
Aquatic Bed(AB) 
Rocky Shore(RS) 
Uncon Shore(US) 

Emergent(EM) 
Shrub-scrub(SS) 

Forested (FO)

Riverine
Lower perennial; 
Upper perennial; 
Intermittent

ECOLOGICAL DESCRIPTION 2

US FWS habitat classification according as reported in Cowardin et al. (1979).

100E

Vegetation Habitat Description

Palustrine

Class SubclassSystem Subsystem

Palustrine EM

Water Regime Other Modifiers % AA

Rooted vascular



1. On the aerial photo, create a 500 m perimeter around the AA.

Condition 
Grade

Variable 1: Habitat Connectivity 

This sub-variable is a measure of how isolated from other naturally-occurring wetlands or riparian habitat the AA has become as the result 
of habitat destruction.  To score this sub-variable, estimate the percent of naturally-occurring wetland/riparian habitat that has been lost (by 
filling, draining, development, or whatever means) within the 500-meter-wide belt surrounding the AA.  This zone is called the Habitat 
Connectivity Envelope (HCE).  In most cases the evaluator must use best professional judgment to estimate the amount of natural wetland 
loss.  Historical photographs, National Wetland Inventory (NWI) maps, hydric soil maps can be helpful in making these determinations.  
Floodplain maps are especially valuable in river-dominated regions, such as the Front Range urban corridor.  Evaluation of landforms and 
habitat patterns in the context of perceivable land use change is used to steer estimates of the amount of wetland loss within the HCE.

2. The area within this perimeter is the Habitat Connectivity Envelope (HCE).

Variable 
Score

Rules for Scoring:

4.  Outline the historical extent of wetland and riparian habitats (i.e., existing natural wetlands plus those that 
have been destroyed).

3. Within the HCE, outline the current extent of naturally occurring wetland and riparian habitat.  Do not include 
habitats such as excavated ponds or reservoir induced fringe wetlands.

     - Use your knowledge of the history of the area and evident land use change to identify where habitat 
losses have occurred.  Additional research can be utilized to increase the accuracy of this estimate including 
consideration of floodplain maps, historical aerial photographs, soil maps, etc.

Scoring Guidelines

5.  Calculate the area of existing and historical wetlands.  Divide the area of existing wetland by the total 
amount of existing and historical wetland and riparian habitat, and determine the variable score using the 
guidelines below.  Enter sub-variable score at the bottom of p.2 of the Habitat Connectivity data form. 

The Habitat Connectivity Variable is described by two sub-variables – Neighboring Wetland and Riparian Habitat Loss and Barriers to 
Migration and Dispersal.  These sub-variables were treated as independent variables in FACWet Version 2.0.  The merging of these 
variables makes their structure more consistent with that of other composite variables in FACWet.  The new variable configuration also 
makes this landscape variable more accurately reflect the interactions amongst aquatic habitats in Colorado’s agricultural and urbanized 
landscapes, which have a naturally low density of wetlands. The two Habitat Connectivity Sub-variables are scored in exactly the same 
manner as their FACWet 2.0 counterparts, as described below.  The Habitat Connectivity Variable score is simply the arithmetic average of 
the two sub-variable scores which is entered on the second page of the Variable 1 data form.  If there is little or no wetland or riparian 
habitat in the Habitat Connectivity Envelope (defined below), then Sub-variable 1.1 is not scored.   

SV 1.1 - Neighboring Wetland and Riparian Habitat Loss
(Do not score if few or no wetlands naturally exist in the HCE)

Notes:

Less than 25% of the historical wetland habitat area within the HCE still in existence (more than 
70% of habitat lost).

Wetland losses are absent or negligible or there is no evidence to suggest the native landscape 
within the HCE historically contained other wetland habitats

More than 80% of historical wetland habitat area within the HCE is still present
(less than 20% of habitat area lost).

80 to 60% of historical wetland habitat area within the HCE is still present
(20% to 40% of habitat area lost).

<0.7 - 0.6
D

Functioning 
Impaired

<0.9 - 0.8

 Less than 60 to 25% of historical wetland habitat area within the HCE is still present
(more than 40 to 75% of habitat area lost).

1.0 - 0.9
A

 Reference 
Standard

B
Highly 

Functioning

<0.8 - 0.7
C

Functioning

<0.6
F

Non-
functioning



x

x
x

x

x

Condition Grade

SV 1.1 Score

SV 1.2 Score 0.58

Ditch or Aqueduct

I-70

Havana Street
Secondary  Highway
Major Highway

Concrete-lined ditch in northeast portion of study area

Artificial Water Body

Railroad

Fence

Urban Development
Agricultural Development

0.58

This sub-variable is intended to rate the degree to which the AA has become isolated from existing neighboring wetland and riparian 
habitat by artificial barriers that inhibit migration or dispersal of organisms.  On the aerial photograph, identify the man-made barriers 
within the HCE that intercede between the AA and surrounding wetlands and riparian areas, and identify them by type on the stressor 
list.  Score this variable based on the barriers’ impermeability to migration and dispersal and the amount of surrounding 
wetland/riparian habitat they affect.  

Rules for Scoring:

1. On the aerial photo, outline all existing wetland and riparian habitat areas within the HCE.  This includes naturally 
occurring habitats, as well as those purposefully created or induced by land use change.

2. Identify artificial barriers to dispersal and migration of organisms within the HCE that intercede between the AA and 
surrounding habitats.  Mark the stressors present with a check in the first column and describe the general nature, 
severity and extent of each.  List additional stressors in empty rows at the bottom of the table and explain.

3. Considering the composite effect of all of identified barriers to migration and dispersal (i.e., stressors), assign an 
overall variable score using the scoring guidelines.

Railroad spur on the west side of Havana Street, and to the SE

Commercial, and light industrial area in Denver Metro Area

Comments/description

1.0 - 0.9

Variable 1 Score

Barriers to migration and dispersal retard the ability of many organisms/propagules to pass 
between the AA and up to 66% of wetland/riparian habitat.  Passage of organisms and 
propagules through such barriers is still possible, but it may be constrained to certain times 
of day, be slow, dangerous or require additional travel.  Busy two-lane roads, culverted 
areas, small to medium artificial water bodies or small earthen dams would commonly rate a 
score in this range.  More significant barriers (see "functioning impaired" category below) 
could affect migration to up to 10% of surrounding wetland/riparian habitat.

C
Functioning

AA is essentially isolated from surrounding wetland/riparian habitat by impermeable 
migration and dispersal barriers.  An interstate highway or concrete-lined water conveyance 
canal are examples of barriers which would generally create functional isolation between 
the AA and wetland/riparian habitat in the HCE.

A
 Reference Standard

No appreciable barriers exist between the AA and other wetland and riparian habitats in the 
HCE; or there are no other wetland and riparian areas in the HCE.

Scoring Guidelines

D
Functioning Impaired

Barriers to migration and dispersal preclude the passage of some types of 
organisms/propagules between the AA and up to 66% of surrounding wetland/riparian 
habitat.  Travel of those animals which can potential negotiate the barrier are strongly 
restricted and may include a high chance of mortality.  Up to 33% of surrounding 
wetland/riparian habitat could be functionally isolated from the AA.

B
Highly Functioning

Barriers impeding migration/dispersal between the AA and up to 33% of surrounding 
wetland/riparian habitat highly permeable and easily passed by most organisms.  Examples 
could include gravel roads, minor levees, ditches or barbed-wire fences.  More significant 
barriers (see "functioning category below) could affect migration to up to 10% of 
surrounding wetland/riparian habitat. 

Variable 1: Habitat Connectivity p. 2 

SV 1.2: Migration/Dispersal Barriers

Add SV 1.1 and 1.2 
scores and divide by 

two to calculate 
variable score

<0.6
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Stressors

Tertiary Roadway

Bike Path

Aquatic Organism Barriers

F
Non-functioning

<0.7 - 0.6

Variable 
Score

<0.9 - 0.8

<0.8 - 0.7



0.00 Percent of AA with Buffer

SV 2.1 - Buffer Condition

SV 2.1 - Buffer Condition Score

% Buffer Scoring Guidelines

0.57

Subvariable 
Score

Condition Class

<0.8 - 0.7

<0.7 - 0.6

<0.6

Buffer vegetation is substantially composed of non-native species.  Vegetation structure may be 
somewhat altered, such as by brush clearing.  Moderate substrate distrbance and compaction 
occurs, and small pockets of greater disturbance may exist.  Common examples: City natural areas, 
mountain hay meadows.

Buffer vegetation is substantially composed of non-native species and vegetation structure has 
been strongly altered by the complete removal of one or more strata.  Soil disturbance and the 
intensity of human visitation are generally high.  Common examples: Open lands around resource 
extraction sites (e.g., gravel mines), clear cut logging areas, ski slopes.  

Buffer is nearly or entirely absent.

Functioning

Functioning 
Impaired

Non-functioning

Subvariable Score Buffer Condition Scoring Guidelines

Buffer vegetation is predominately native vegetation, human-caused disturbance of the substrate is 
not evident, and human visitation is minimal.  Common examples:  Wilderness areas, undeveloped 
forest and range lands. 

Buffer vegetation may have a mixed native-nonnative composition, but characteristic structure and 
complexity remain.  Soils are mostly undisturbed or have recovered from past human disturbance.  
Little or only low-impact human visitation.  Buffers with higher levels of substrate disturbance may 
be included here if the buffer is still able to maintain predominately native vegetation.  Common 
examples: Dispursed camping areas in national forests, common in wildland parks (e.g. State 
Parks) and open spaces.

Reference 
Standard

Highly 
Functioning

Condition Grade

Variable 2: Contributing Area
The AA's Contributing Area is defined as the 250-meter-wide zone surrounding the perimeter of the AA. This variable is a 
measure of the capacity of that area to support characteristic functions of high quality wetland habitat.  Depending on its 
condition, the contributing area can help maintain wetland condition or it can degrade it.  Contributing Area condition is 
evaluated by considering the AA's Buffer and its Surrounding Land Use.  Buffers are strips or patches of more-or-less natural 
upland and/or wetland habitat more than 5m wide.  Buffers are contiguous with the AA boundary and they intercede between it 
and more intensively used lands.  The AA Buffer is characterized with three sub-variables: Buffer Condition, Buffer Extent, and 
Average Buffer Width.  The Surrounding Land Use Sub-variable considers changes within the Contributing Area that limit its 
capacity to support characteristic wetland functions.  Many of the acute, on-site effects of land use change in the Contributing 
Area are specifically captured by Variables 3 - 8.

Rules for Scoring:

1. Delimit the Contributing Area on an aerial photograph as the zone within 250 meters of the outer boundary of the AA.
2. Evaluate and then rate the Buffer Condition sub-variable using the scoring guidelines.  Record the score in the cell provided 
on the datasheet.   

4. Calculate the percentage of the AA which has a Buffer and record the value where indicated on the data sheet.
5. Rate the Buffer Extent  Sub-variable using the scoring guidelines.
6.Determine the average Buffer width by drawing a line perpendicularly from the AA boundary to the outer extent of the buffer 
habitat.  Measure line length and record its value on the data sheet.  Repeat this process until a total of 8 lines have been 
sampled.
7. Calculate the average buffer width and record value on the data form.  Then determine the sub-variable score using the 
scoring guidelines.
8.Score the Surrounding Land Use sub-variable by recording land use changes on the stressor list that affect the capacity of 
the landscape to support characteristic wetland functioning.
9. Enter the lowest of the three Buffer sub-variable scores along with the Surrounding Land Use Sub-variable score in the 
Contributing Area Variable scoring formula at the bottom of p. 2 of the data form.  The Contributing Area Variable is the 
average of the two sub-variable scores.

51-69% of AA with Buffer

1.0 - 0.9 90 - 100% of AA with Buffer

SV 2.2 - Buffer Extent

SV 2.2 - Buffer Extent

0.55
Functioning Impaired

Functioning

Highly Functioning

Reference Standard

1.0 - 0.9

<0.9 - 0.8

26-50% of AA with Buffer

0-25% of AA with Buffer

<0.9 - 0.8

<0.8 - 0.7

<0.7 - 0.6

<0.6

70-90% of AA with Buffer

Non-functioning



Record measured buffer widths in the spaces below and average.

0 0 0 0 0 0 0
1 2 3 4 5 7 8

x
x

x

Biological Resource Extraction

Functioning

0 0
Avg. Buffer Width (m)

Average Buffer width is 190-250m

Average Buffer width is 101-189m<0.9 - 0.8 Highly Functioning

Reference Standard

6

Buffer Width Scoring Guidelines

SV 2.4 - Surrounding 
Land Use Score

Subvariable 
Score

1.0 - 0.9

SV 2.4 -  Surrounding Land Use

Comments/description

0.1 20.5 = 0.30Variable 2 Score

Buffer Score
(Lowest score)

A
 Reference Standard

B
Highly Functioning

C
Functioning

D
Functioning 

Impaired

F
Non-functioning

1.0 - 0.9

Surrounding Landscape has been subjected to a marked shift in land use, however, the land retains 
much of its capacity to support natural wetland function and it is not an overt source of pollutants or 
sediment.  Moderate-intensity land uses such as dry-land farming, urban "green" corridors, or 
moderate cattle grazing would commonly be placed within this scoring range.

Transportation Corridor

Catalog and characterize land use changes in the surrounding 
landscape and score.

0.5

Average Buffer width is 31-100m

Average Buffer width is 0-5mNon-functioning

<0.8 - 0.7

<0.6

Functioning Impaired Average Buffer width is 6-30m

0.1
SV 2.3 - Average Buffer 

Width Score

Buffer 
Width (m)

<0.7 - 0.6

Condition Grade

Variable 2: Contributing Area (p. 2)

Urban

Stressors
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Hotels, restaurants, light-industrial, including CDOT maintenance facility

Physical Resource Extraction

Artificial Water body

Rural
Dryland Farming

Industrial/commercial
High Density development in Denver and Commerce City

Line #

SV 2.3 -  Average Buffer Width

Interstate 70 and Havana interchange

Condition Grade

Residential

Urban Parklands

Land use changes within the Surrounding Landscape has been substantial including the a moderate 
to high coverage (up to 50%) of impermeable surfaces, bare soil, or other artificial surfaces; 
considerable in-flow urban runoff or fertilizer-rich waters common.  Supportive capacity of the land 
has been greatly diminished but not totally extinguished.  Intensively logged areas, low-density 
urban developments, some urban parklands and many cropping situations would commonly rate a 
score within this range.

<0.7 - 0.6

<0.9 - 0.8

Some land use change has occurred in the Surrounding Landscape, but changes have minimal 
effect on the the landscape's capacity to support characteristic aquatic functioning, either because 
land use is not intensive, for example haying, light grazing, or low intensity silviculture, or more  
substantial changes occur in approximately less than 10% of the area.

Intensive Agriculture
Orchards or Nurseries
Livestock Grazing

Scoring GuidelinesVariable 
Score

Dams/impoundments

No appreciable land use change has been imposed Surrounding Landscape.

<0.8 - 0.7

+

Surrounding 
Land Use 

)  ÷(

<0.6

The Surrounding Landscape is essentially comletely developed or is otherwise a cause of severe 
ecological stress on wetland habitats.  Commercial developments or highly urban landscapes 
generally rate a score of less than 0.6.



T

Scoring rules:

x
x

Condition 
Grade

0.7

Variable 3: Water Source
This variable is concerned with up-gradient  hydrologic connectivity.  It is a measure of impacts to the AA's water source, including 
the quantity and timing of water delivery, and the ability of source water to perform work such as sediment transport, erosion, soil 
pore flushing, etc.  To score this variable, identify stressors that alter the source of water to the AA, and record their presence on the 
stressor list.  Stressors can impact water source by depletion, augmentation, or alteration of inflow timing or hydrodynamics.  This 
variable is designed to assess water quantity, power and timing, not water quality.  Water quality will be evaluated in Variable 7.

Stressors

<0.6

<0.7 - 0.6

Augmentation
Unnatural high-water events minor, rare or non-
existent, slight uniform increase in amount of 
inflow, or trivial alteration of hydrodynamics. 

Occasional unnatural high-water events, short in 
duration and/or mild in intensity; or uniform 
augmentation up to 20%; or mild to moderate 
increase of peak flows or capacity of water to 
perform work.

Common occurrence of unnatural high-water 
events, of a mild to moderate intensity and/or 
duration; or uniform augmentation up to 50%; or 
moderate to substantial increase of peak flows or 
capacity of water to perform work.

Common occurrence of unnatural high-water 
events, some of which may be severe in nature or 
exist for a substantial portion of the growing 
season; or uniform augmentation more than 50% 
or capacity of water to perform work. Wetlands 
with actively managed or wholly artificial 
hydrology will usually score in this range or 
lower.

1. Use the stressor list and knowledge of the watershed to catalog type-specific impairments of the AA’s water source. 
Mark the stressors present with a check in the first column and describe the general nature, severity and extent of 
each.  List additional stressors in empty rows at the bottom of the table and explain.

2. Considering the composite effect of stressors on the water source, rate the condition of this variable with the aid of 
the scoring guidelines.

D
Functioning 

Impaired

B
Highly 

Functioning

F
Non-

functioning

Unnatural drawdown events common and of mild to 
moderate intensity and/or duration; or uniform 
depletion up to 50%; or moderate to substantial 
reduction of peak flows or capacity of water to perform 
work.

Water source diminished enough to threaten or 
extinguish wetland hydrology in the AA.

Variable 3 Score 

<0.9 - 0.8

<0.8 - 0.7

Frequency, duration or magnitude of unnaturally 
high-water great enough to change the 
fundamental characteristics of the wetland.  

Unnatural drawdown events occasional, short duration 
and/or mild; or uniform depletion up to 20%; or mild to 
moderate reduction of peak flows or capacity of water 
to perform work.

Depletion
Unnatural drawdown events minor, rare or non-
existent, very slight uniform depletion, or trivial 
alteration of hydrodynamics.

C
Functioning

Unnatural drawdown events occur frequently with a 
moderate to high intensity and/or duration; or uniform 
depletion up to 75%; or substantial reduction of peak 
flows or capacity of water to perform work.  Wetlands 
with actively managed or wholly artificial 
hydrology will usually score in this range or lower.

Transbasin Diversion

A
 Reference 
Standard

1.0 - 0.9

Variable 
Score

Actively Managed Hydrology

Comments/description

Ditches or Drains (tile, etc.)

Dams

Diversions

Storm Drain/Urban Runoff

Increased Drainage Area

Mining/Natural Gas Extraction

Point Source (urban, ind., ag.)

Storm drains in vicinity flow directly to this stormwater basin.
I-70 interchange and surrounding commercial and industrial areaImpermeable Surface Runoff

Irrigation Return Flows

Non-point Source

Culverts or Constrictions

Groundwater pumping

Draw-downs
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Scoring rules:

x Alteration of Water Source

Condition Grade

Variable 4: Water Distribution

2. Considering all of the stressors identified, assign an overall variable score using the scoring guidelines.  In most 
cases, the Water Source variable score will set the upper limit for the Water Distribution score.

This variable is concerned with hydrologic connectivity within  the AA.  It is a measure of alteration to the spatial distribution of 
surface and groundwater within the AA.  These alterations are manifested as local changes to the hydrograph and generally result 
from geomorphic modifications within the AA.  To score this variable, identify stressors within the AA that alter flow patterns and 
impact the hydrograph of the AA, including localized increases or decreases to the depth or duration of the water table or surface 
water.
Because the wetland’s ability to distribute water in a characteristic fashion is fundamentally dependent  on the condition of its water 
source,  in most cases the Water Source variable score will define the upper limit Water Distribution score .  For example, if 
the Water Source variable is rated at 0.85, the Water Distribution score will usually have the potential to attain a maximum score of 
0.85.  Additional stressors within or outside the lower end of the AA effecting water distribution (e.g., ditches and levees) will reduce 
the score from the maximum value. 

1. Identify impacts to the natural distribution of water throughout the AA and catalog them in the stressor table.

Road Grades

Stressors

0.7Variable 4 Score 

Comments/description

See variable 3: water source

<0.7 - 0.6

<0.6

Ditches

Ponding/Impoundment

Culverts

Between 10 and 33% of the AA is affected by 
in situ hydrologic alteration; or more 
widespread impacts result in a 4 in. (5 cm) or 
less change in mean growing season water 
table elevation. 

More than 66% of the AA is affected by 
hydrologic alteration which changes the 
fundamental functioning of the wetland 
system, generally exhibited as a conversion to 
upland or deep water habitat.

F
Non-functioning

Hardened/Engineered Channel

Channel Incision/Entrenchment

Enlarged Channel

A
 Reference Standard

1.0 - 0.9

Diversions

Sediment/Fill Accumulation

Artificial Banks/Shoreline

Variable Score

Weirs

D
Functioning Impaired

C
Functioning

In channel-adjacent area, periods of drying or 
flooding are common; or uniform shift in the 
hydrograph near root depth.

33 to 66% of the AA is affected by in situ 
hydrologic alteration; or more widespread 
impacts result in a 6 in. (15 cm) or less change 
in mean growing season water table elevation.  
Water table behavior must still meet 
jurisdictional criteria to merit this rating.

Adjacent to the channel, unnatural periods of 
drying or flooding are the norm; or uniform 
shift in the hydrograph greater than root depth.

Channel-adjacent areas have occasional 
unnatural periods of drying or flooding; or 
uniform shift in the hydrograph less than 
typical root depth.

Historical active floodplain areas are almost 
never wetted from overbank flooding, and/or 
groundwater infiltration is effectively cut off.

Less than 10% of the AA is affected by in situ 
hydrologic alteration; or more widespread 
impacts result in less than a 2 in. (5 cm) 
change in mean growing season water table 
elevation. 

Natural active floodplain areas flood on a 
normal recurrence interval.  No evidence of 
alteration of flooding and subirrigation duration 
and intensity.

Dikes/Levees/Berms

Non-riverine Riverine

Little or no alteration has been made to the 
way in which water is distributed throughout 
the wetland.  AA maintains a natural 
hydrologic regime.

<0.8 - 0.7

B
Highly Functioning

<0.9 - 0.8



Scoring rules:

x Alteration of Water Source

x

Condition Grade

Dikes/Levees

Variable 5: Water Outflow

Stressors Comments/description

see variable 3: water source

Ditches

High- or low-water outflows are mildly to moderately affected, but at intermediate ("normal") 
levels flow continues essentially unaltered in quantity or character. 

<0.6

Trickle channels flow into culvert, which is outlet.

This variable is concerned with down-gradient hydrologic connectivity and the flow of water and water-borne materials and energy 
out of the AA.  In particular it illustrates the degree to which the AA can support the functioning of down-gradient habitats.  It is a 
measure of impacts that affect the hydrologic outflow of water including the passage of water through its normal low- and high-flow 
surface outlets, infiltration/groundwater recharge, and the energetic characteristics of water delivered to dependent habitats.  In 
some cases, alteration of evapotranspiration rates may be significant enough of a factor to consider in scoring.  Score this variable 
by identifying stressors that impact the means by which water is exported from the AA.  To evaluate this variable focus on how 
water, energy and associated materials are exported out of the AA and their ability it support down-gradient habitats in a manner 
consistent with their HGM (regional) subclass.

Because the wetland’s ability to export water and materials in a characteristic fashion is to a very large degree dependent the 
condition of its water source, as with the Water Distribution variable,  in most cases the Water Source variable score will define 
the upper limit Water Outflow score .

Channel Incision/Entrenchment

Hardened/Engineered Channel

Artificial Stream Banks

1. Identify impacts to the natural outflow of water from the AA and catalog them in the stressor table.

2.Considering all of the stressors identified, assign an overall variable score using the scoring guidelines.  Take in to 
account the cumulative effect of stressors on the wetland's ability to export water and water-borne materials.  In most 
cases the Water Source variable will set the upper limit for the Water Outflow score.

The natural outflow regime is profoundly impaired.  Down-gradient hydrologic connection 
severed or nearly so.  Alterations may cause widespread unnatural persistent flooding or 
dewatering of the wetland system.

Scoring Guidelines

Stressors have little to no effect on the magnitude, timing or hydrodynamics of the AA water 
outflow regime.A

 Reference Standard

0.7

Road Grades

Culverts

Diversions

Constrictions

Variable 
Score

Variable 5 Score 

B
Highly Functioning

D
Functioning Impaired

C
Functioning

High- or low-water outflows are  moderately affected, mild alteration of intermediate level 
outflow occurs; or hydrodynamics moderately affected. 

Outflow at all stages is moderately to highly impaired resulting in persistent flooding of 
portions of the AA or unnatural drainage; or outflow hydrodynamics severely disrupted.

F
Non-functioning

<0.8 - 0.7

<0.7 - 0.6

1.0 - 0.9

<0.9 - 0.8

Weirs

Confined Bridge Openings



Comments

Dredging/Excavation/Mining

Grading

Compaction

Plowing/Disking

Excessive Sedimentation

Dumping

Hoof Shear/Pugging

Aggregate or Mineral Mining

Sand Accumulation

Channel Instability/Over Widening

Excessive Bank Erosion

Channelization

Reconfigured Stream Channels

Artificial Banks/Shoreline

Beaver Dam Removal

Substrate Embeddedness

Lack or Excess of Woody Debris

Condition 
Grade

0.8
Variable 6 

Score

Topography essentially unaltered from the natural state, or alterations appear to have a minimal effect on 
wetland functioning and condition. Patch or microtopographic complexity may be slightly altered, but native 
plant communities are still supported.

Alterations to topography result in small but detectable changes to habitat conditions in some or all of the 
AA; or more severe impacts exist but affect less than 10% of the AA.

Changes to AA topography may be pervasive but generally mild to moderate in severity.  May include 
patches of more significant habitat alteration; or more severe alterations affect up to 20 % of the AA. 

<0.7 - 0.6
D

Functioning 
Impaired

Pervasive geomorphic alterations have caused a fundamental change in site character and functioning, 
commonly resulting in a conversion to upland or deepwater habitat.

Stressors

C
h

an
n

el
s 

O
n

ly
G

en
er

al

Fill, including dikes, road grades, etc.

<0.6
F

Non-
functioning

At least one important surface type or landform has been eliminated or created; microtopography has been 
strongly impacted throughout most or all of the AA; or more severe alterations affect up to 50%  of the AA.  
Evidence that widespread diminishment or alteration of native plant community exist due to physical habitat 
alterations.  Most incidentally created wetland habitat such as that created by roadside ditches and the like 
would score in this range or lower. 

C
Functioning

This variable is a measure of the degree to which the geomorphic setting has been altered within the AA.  Changes to the surface 
configuration and natural topography constitute stressors.  Such stressors may be observed in the form of fill, excavation, dikes, 
sedimentation due to absence of flushing floods, etc.  In riverine systems, geomorphic changes to the stream channel should be 
considered if the channel is within the AA (i.e, small is size).  Alterations may involve the bed and bank (substrate embeddedness or 
morphological changes), stream instability, and stream channel reconfiguration.  Geomorphic changes are usually ultimately manifested as 
changes to wetland surface hydrology and water relations with vegetation.  Geomorphic alterations can also directly affect soil properties, 
such as near-surface texture, and the wetland chemical environment such as the redox state or nutrient composition in the rooting zone.  In 
rating this variable,  do not include these resultant effects of geomorphic change; rather focus on the physical impacts within the 
footprint  of the alteration within the AA  – For example, the width and depth of a ditch or the size of a levee within the AA would 
describe the extent of the stressors.  The secondary effects of geomorphic change are addressed by other variables.  All alterations to 
geomorphology should be evaluated including small-scale impacts such as pugging, hoof sheer, and sedimentation which can be 
significant but not immediately obvious.

Variable 6: Geomorphology

<0.8 - 0.7

Scoring GuidelinesVariable Score

1.0 - 0.9
A

 Reference 
Standard

<0.9 - 0.8

Scoring Rules:

1. Identify impacts to geomorphological setting and topography within the AA and record them on the stressor checklist.

2.Considering all of the stressors identified, assign an overall variable score using the scoring guidelines.

B
Highly 

Functioning



Scoring rules:

x

x

x

1.  Stressors are grouped into sub-variables which have a similar signature or set of causes.

Variable 7: Water and Soil Chemical Environment

Comments

2. Use the indicator list to identify each stressor impacting the chemical environment of the AA.

This variable concerns the chemical environment of the soil and water media within the AA, including pollutants, water and soil 
characteristics.  The origin of pollutants may be within or outside the AA.  Score this variable by listing indicators of chemical stress in 
the AA.  Consider point source and non-point sources of pollution, as well as mechanical or hydrologic changes that alter the chemical 
environment.  Because water quality frequently cannot be inferred directly, the presence of stressors is often identified by the presence 
of indirect indicators.  Five sub-variables are used to describe the Water and Soil Chemical Environment: Nutrient 
Enrichment/Eutrophication/Oxygen; Sedimentation/Turbidity; Toxic Contamination/pH; Temperature; and Soil Chemistry and Redox 
Potential.    Utilization of web-based data mining tools is highly recommended to help inform and support variable scores. 

4. Transcribe sub-variable scores to the following variable scoring page and compute the sum.

Excessive Algae or Aquatic Veg.

Sub-
variable 
Score

Sub-variable Stressor Indicator

SV 7.1
Nutrient Enrichment/

Eutrophication/
Oxygen (D.O.)

Agricultural Runoff

Septic/Sewage

Livestock

5. The lowest sub-variable score sets the letter grade range.  The composite of sub-variables influences the score within 
that range. 

CDPHE Impairment/TMDL List

CDPHE Impairment/TMDL List

Recent Chemical Spills

Agricultural Runoff

SV 7.2
Sedimentation/

Turbidity
Cumulative Watershed NPS

Excessive Turbidity

Fine Sediment Plumes

Nearby Construction Site

Excessive Deposition Stormwater basin designed to
Excessive Erosion

Agricultural Runoff

trap sediment

Warehouses etc. to north and
west

Fish/Wildlife Impacts

Vegetation Impacts

Metal staining on rocks and veg.

Acid Mine Drainage

Point Source Discharge

0.80

 -If the AA is part of a water body that is recognized as impaired or recommended for TMDL development for one of the   
factors, then score that sub-variable 0.65 or lower.

3. For each sub-variable, determine its score using the scoring guideline table provided on the second page of the scoring 
sheet.  Scoring sub-variables is carried out in exactly the same way as normal variable scoring.  

Nearby Industrial Sites

0.80

0.63

0.50

0.67

No trees for shade

Livestock

Excessive Temperature Regime

SV 7.3
Toxic contamination/

pH

Storm Water Runoff

Cumulative Watershed NPS

SV 7.4
Temperature

Lack of Shading

Road Drainage/Runoff

Cumulative Watershed NPS

Dumping/introduced Soil

SV 7.5
Soil chemistry/
Redox potential

CDPHE Impairment/TMDL List

CDPHE Impairment/TMDL List

Reservoir/Power Plant Discharge

Industrial Discharge

Mechanical Soil Disturbance 

CDPHE Impairment/TMDL List

Unnatural Saturation/Desaturation

Cumulative Watershed NPS



+ + + + =

0.68

Stress indicators scarcely present and mild, or otherwise not occurring in more than 
10% of the AA.

Stress indicators present at mild to moderate levels, or otherwise not occurring in more 
than 33% of the AA.

Stress indicators present at moderate to high levels, or otherwise not occurring in more 
than 66% of the AA

Stress indicators strongly evident throughout the AA at levels which apparently alter the 
fundamental chemical environment of the wetland system

Variable 7 Score 

Any single factor scores < 0.6 

3.40

F
Non-functioning

D
Functioning Impaired

Scoring Rules

Composite Score

S
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0.80

Scoring Guidelines

Stress indicators not present or trivial.
A

Reference Standard

<0.6

Variable Score Condition Class

<0.7 - 0.6

0.63 0.67

Variable 
Score

Condition 
Grade

N
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C
Functioning

<0.9 - 0.8

<0.8 - 0.7

S
ed

im
en

ta
tio

n/
T

ur
bi

di
ty

Single Factor

A
 Reference 
Standard

The factor scores sum < 3.0

Variable 7: Water and Soil Chemical Environment p.2

D
Functioning 

Impaired

B
Highly 

Functioning

1.0 - 0.9 No single factor scores < 0.9 The factor scores sum > 4.5

<0.8 - 0.7

Sub-variable Scoring Guidelines

1.0 - 0.9

B
Highly Functioning

F
Non-

functioning

Input each sub-variable score from p. 1 of the V7 data form and calculate the sum.

<0.9 - 0.8

< 0.6

T
em

pe
ra

tu
re

0.80 0.50

T
ox

ic
 c

on
ta

m
in

at
io

n/
pH

Use the table to score the Chemical Environment Variable circling the applicable scoring rules.

S
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R
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<0.7 - 0.6

C
Functioning



Aquatic

x x x x

= = = =

Excessive Herbivory
Mowing/Haying
Herbicide

Variable 8: Vegetation Structure and Complexity

4.  Record the Reference Standard or expected percent coverage of each vegetation layer to create the sub-variable 
weighting factor.  The condition of predominant vegetation layers has a greater influence on the variable score than do 
minor components. 
5. Enter the percent cover values as decimals in the row of the stressor table labeled " Reference/expected Percent 
Cover of Layer".  Note, percentages will often sum to more than 100% (1.0).

1. Determine the number and types of vegetation layers present within the AA.  Make a judgment as to whether additional 
layers were historically present using direct evidence such as stumps, root wads or historical photographs.  Indirect 
evidence such as local knowledge and expert opinion can also be used in this determination.

2.  Do not score vegetation layers that would not normally be present in the wetland type being assessed.

Rules for Scoring:

This variable is a measure of the condition of the wetland's vegetation relative to its native state.  It particularly focuses on the wetland's 
ability to perform higher-order functions such as support of wildlife populations, and influence primary functions such as flood-flow 
attenuation, channel stabilization and sediment retention.  Score this variable by listing stressors that have affected the structure, diversity, 
composition and cover of each vegetation stratum that would normally be present in the HGM (regional) subclass being assessed. For this 
variable, stressor severity is a measure of how much each vegetation stratum differs functionally from its natural condition or from the 
natural range of variability exhibited the HGM subclass or regional subclass.  This variable has four sub-variables, each corresponding to a 
stratum of vegetation:  Tree Canopy; Shrub Layer; Herbaceous Layer; and Aquatics.

Current % Coverage of 
Layer

Tree Shrub Herb CommentsStressor

6.  Determine the severity of stressors acting on each individual canopy layers, indicating their presence with checks in 
the appropriate boxes of the stressor table.  The difference between the expected and observed stratum coverages is 
one measure of stratum alteration.

7.  Determine the sub-variable score for each valid vegetation layer using the scoring guidelines on the second page of 
the scoring sheet.  Enter each sub-variable score in the appropriate cell of the row labeled "Veg. Layer Sub-variable 
Score". If a stratum has been wholly removed score it as 0.5.

8.  Multiply each layer's Reference Percent Cover of Layer  score by its Veg. Layer Sub-variable scores and enter the 
products in the labled cells.  These are the weighted sub-variable scores.  Individually sum the Reference Percent Cover 
of Layer  and Weighted Sub-variables scores. 

3.  Estimate and record the current coverage of each vegetation layer at the top of the table.

9.    Divide the sum of "Veg. Layer Sub-variable Scores" by the total coverage of all layers scored.  This product is the 
Variable 8 score.  Enter this number in the labeled box at the bottom of this page.

x

Vegetation Layers

0.8

Noxious Weeds
Exotic/Invasive spp.
Tree Harvest
Brush Cutting/Shrub Removal

Livestock Grazing

0

+ + + =0.80

Over Saturation

Weighted Sub-variable 
Score

Loss of Zonation/Homogenization

Dewatering

Variable 8 Score 0.80

Veg. Layer Sub-
variable Score

0.8

DIFFERENCE BETWEEN 
CURRENT COVERAGE AND 

REFERENCE/EXPECTED

Reference/Expected  % 
Cover of Layer

1.00 1=

÷

+ ++

See sub-variable scoring 
guidelines on following page



Condition 
Grade

<0.6

Sub-variable 8 Scoring Guidelines:

Variable Score

D
Functioning 

Impaired
<0.7 - 0.6

C
Functioning

<0.8 - 0.7

Stressors present with enough intensity to cause significant changes in the character of vegetation, 
including alteration of layer coverage, structural complexity and species composition.  The vegetation 
layer retains its essential character though.  AA's with a high proportion of non-native grasses will 
commonly fall in this class.  Stress related change should generally be less than 33% for any given 
attribute (e.g., 33% cover of invasive, 33% reduction in richness or cover) if the stressor is evenly 
distributed throughout the wetland.  Stress related change could be as much as 66% for a given 
attribute if stressors are confined to patches comprising less than 25% of the wetland. 

F
Non-

functioning

Stressor intensity severe enough to cause profound changes to the fundamental character of the 
vegetation layer.  Stress-related change should generally be less than 66% for any given attribute (e.g., 
66% cover of invasive, 66% reduction in richness or cover) if the stressor is evenly distributed 
throughout the wetland.  Stress related change could be as much as 80% of a given attribute if 
stressors are confined to patches comprising less than 50% of the wetland. 

Vegetation layer has been completely removed or altered to the extent that is no longer comparable to 
the natural structure, diversity and composition.

Scoring Guidelines

Based on the list of stressors identified above, rate the severity of their cumulative effect on vegetation structure and complexity for each 
vegetation layer.

Stressors present at intensity levels sufficient to cause detectable, but minor, changes in layer 
composition.  Stress related change should generally be less than 10% for any given attribute (e.g., 
10% cover of invasive, 10% reduction in richness or cover) if the stressor is evenly distributed 
throughout the wetland.  Stress related change could be as high as  33% for a given attribute if 
stressors are confined to patches comprising less than 10% of the wetland.

A
 Reference 
Standard

B
Highly 

Functioning

Stressors not present or with an intensity low enough as to not detectably affect the structure, diversity 
or composition of the vegetation layer.

1.0 - 0.9

<0.9 - 0.8

Variable 8: Vegetation Structure and Complexity p. 2



Scoring Procedure:

Functional Capacity Indices

Function 1 -- Support of Characteristic Wildlife Habitat

V1connect + V2CA + (2 x V8veg)

0.58 + 0.30 + 1.60 + + + = 2.48 ÷ 4 =

Function 2 -- Support of Characteristic Fish/aquatic Habitat

(3 x V3source) + (2 x V4dist) + (2 x V5outflow) + V6geom + V7chem

2.10 + 1.40 + 1.40 + 0.80 + 0.68 + = 6.38 ÷ 9 =

Function 3 -- Flood Attenuation

V2CA + (2 x V3source) + (2 x V4dist) + (2 x V5outflow) + V6geom + V8veg

0.30 + 1.40 + 1.40 + 1.40 + 0.80 + 0.80 = 6.10 ÷ 9 =

Function 4 -- Short- and Long-term Water Storage

V3source + (2 x V4dist) + (2 x V5outflow) V6geom

0.70 + 1.40 + 1.40 + 0.80 + + = 4.30 ÷ 6 =

Function 5 -- Nutrient/Toxicant Removal

(2 x V2CA) + (2 x V4dist) + V6geom V7chem

0.60 + 1.40 + 0.80 + 0.68 + + = 3.48 ÷ 6 =

Function 6 -- Sediment Retention/Shoreline Stabilization

V2CA + (2 x V6geom) + (2 x V8veg)

0.30 + 1.60 + 1.60 + + + = 3.50 ÷ 5 =

Function 7 -- Production Export/Food Chain Support

V1connect + (2 x V5outflow) + V6geom + V7chem + (2 x V8veg)

0.58 + 1.40 + 0.80 + 0.68 + 1.60 + = 5.06 ÷ 7 =

÷ 7

0.70

0.68

0.62

0.71

0.68

0.72

0.58

0.72

4.73

Total 
Functional 

Points

0.58

Composite FCI Score

Divide by the Number of Functions Scored

0.70Water  Outflow (Outflow)

Sum of Individual FCI Scores

0.80

0.68

0.80Variable 6:

Variable 7: Chemical Environment (Chem)

Geomorphology (Geom)

Vegetation Structure and Complexity (Veg)Variable 8:

FCI

0.30

FACWet Score Card

Variable 1:

Variable 2:

5.  Calculate the Composite FCI, by adding the FCI scores and dividing by the total number of functions scored (usually 7).
6.  If scoring is done directly in the Excel spreadsheet, all values will be transferred and calculated automatically.

VARIABLE SCORE TABLE

Variable 3:
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1.  Transcribe variable scores from each variable data sheet to the corresponding cell in the variable score table.
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Variable 5:

2.  In each Functional Capacity Index (FCI) equation, enter the corresponding variable scores in the equation cells.  Do not enter values in 
the crossed cells lacking labels.  
3.  Add the variable scores to calculate the total functional points achieved for each function.
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4.  Divide the total functional points achieved by the functional points possible.  The typical number of total points possible is provided, 
however, if a variable is added or subtracted to FCI equation the total possible points must be adjusted.

Habitat Connectivity (Connect)

Water Distribution (Dist)

Water Source (Source)

Contributing Area (CA)

0.70

0.70Variable 4:



FACWet Version 3.0
Arpil 2013

Date of 
Evaluation:

Evaluator Name(s):

Geographic 
Datum Used 
(NAD 83):

Elevation

Stream Order: N/A

x 1:24,000 1:100,000

Other 1:

x

x

Intent of Project: (Check all applicable) Restoration Creation

x

x Measured ac. ac. ac. ac.

Estimated ac. ac. ac. ac.

Measured

Mitigation; Pre-construction

Monitoring

Other (Describe)

Enhancement

Notes:
WL-4 is located in a low area along the west side of Havana Street, just to the south of the end of the 
concrete-lined canal, north of I-70

Purpose of 
Evaluation 

(check all 

applicable):Mitigation Site

Mitigation; Post-construction

0.0192ac.

Estimated

Project Information:

0.0192 ac.

The AA boundary is the boundary of the wetland located wholly within the AOI.

This evaluation is 
being performed at:

Total Size of Wetland Involved: 
(Record Area, Check and Describe 
Measurement Method Used)

Assessment Area (AA) Size (Record 

Area, check appropriate box.  Additional spaces are 
used to record acreage when more than one AA is 
included in a single assessment)

Characteristics or Method used for 
AA boundary determination: 

(Check applicable box)

Project Wetland 

Potentially Impacted Wetlands

USGS Quadrangle 
Map:

Map Scale: 
(Circle one)

Location Information:

Sub basin Name (8 
digit HUC):

Wetland 
Ownership:

CDOT

Associated stream/water body 
name:

N/A

Just outside interchange of Havana Street and I-70, southeast quadrantLocation Information:

Site Coordinates 
(Decimal Degrees, e.g., 

38.85, -104.96):
39.774947°, -104.863140°

5293

ADMINISTRATIVE CHARACTERIZATION

General Information

10190003

Site Name or ID:      Project Name: 
WL-4

CDOT

 Biologist, Pinyon EnvironmentalElly Weber

Montbello

NAD 83

Evaluator's professional position and 
organization:

7/30/2013

I-70 Bridge over Havana Street

404 or Other Permit 
Application #:     Applicant Name:



If the above is checked, please describe the original wetland type if discernable using the table below.

AA wetland was created from an upland setting.

Water source Surface flow Precipitation Unknown

Hydrodynamics Unidirectional Bi-directional

Wetland Gradient

# Surface Inlets

# Surface Outlets
Geomorphic 
Setting (Narrative 
Description.  Include 
approx. stream order for 
riverine)

HGM class Riverine Depressional Lacustrine

Water source Surface flow Precipitation Unknown

Hydrodynamics Unidirectional

Geomorphic Setting 
(Narrative Description)

Previous HGM 
Class

Riverine Depressional Lacustrine

This wetland has presumably not changed since its formation.

Slope

Historical Conditions

Previous 
wetland typology

          0              1              2              3              >3

Notes (include information on the AA's HGM subclass and regional subclass):

Federally threatened or endangered species are 
SUSPECTED to occur in the AA?

Species of concern according to the Colorado Natural 
Heritage (CNHP) are known to occur in the AA?

Describe the hydrogeomorphic setting of the wetland by circling all conditions 
that apply.

HGM Setting

Slope

Federally threatened or endangered species are KNOWN to 
occur in the AA?  List Below.

Groundwater

Vertical

This wetland is a depressional wetland formed in a roadside ditch.

 0 - 2%             2-4%            4-10%            >10%

Over-bank          0              1              2              3              >3

ECOLOGICAL DESCRIPTION  1

Groundwater

Vertical

AA wetland has been subject to change in HGM classes as a result of anthropogenic modification

Organic soils including Histosols or Histic Epipedons are 
present in the AA (i.e., AA includes core fen habitat).

Project will directly impact organic soil portions of the AA 
including areas possessing either Histosol soils or histic 
epipedons.

Organic soils are known to occur anywhere within the 
contiguous wetland of which the AA is part.

HYDROGEOMORPHIC SETTING

The wetland is a habitat oasis in an otherwise dry or 
urbanized landscape?

Special Concerns

Other special concerns (please describe)

The site is located within a potential conservation area 
or element occurrence buffer area as determined by 
CNHP?

Check all that apply

AA wetland maintains its fundamental natural hydrogeomorphic characteristics

Current Conditions



See Figure 3

Water Regime Other Modifiers % AA

Rooted vascular

Vegetation Habitat Description

Palustrine

Class SubclassSystem Subsystem

Palustrine EM

ECOLOGICAL DESCRIPTION 2

US FWS habitat classification according as reported in Cowardin et al. (1979).

100E

Site Map Draw a sketch map of the site including relevant portions of the wetland, AA boundary, structures, habitat classes, 
and other significant features.

Scale: 1 sq. = 

Hypersaline(7) ; 
Eusaline(8); 

Mixosaline(9); Fresh(0); 
Acid(a); Circumneutral(c); 

Alkaline/calcareous(i); 
Organic(g); Mineral(n); 

Beaver(b); Partially 
Drained/ditched(d); 

Farmed(f); 
Diked/impounded(h); 
Artificial Substrate(r); 
Spoil(s); Excavated(x) 

Floating vascular;
Rooted vascular;
Algal; Persistent;
Non-Persistent; 

Broad-leaved deciduous; 
Needle-leaved evergreen; 

Cobble - gravel; 
Sand; Mud; 

Organic 

Examples
Temporarily flooded(A); 

Saturated(B); 
Seasonally flooded(C); 

Seas.-flood./sat.(E); 
Semi-Perm. flooded(F); 

Intermittently exposed(G); 
Artificially flooded(K); 

Sat./semiperm./Seas. (Y); 
Int. exposed/permenant(Z)

Lacustrine

Palustrine

Littoral;     Limnoral

Palustrine
Rock Bot. (RB) 

Uncon Bottom(UB) 
Aquatic Bed(AB) 
Rocky Shore(RS) 
Uncon Shore(US) 

Emergent(EM) 
Shrub-scrub(SS) 

Forested (FO)

Riverine
Lower perennial; 
Upper perennial; 
Intermittent



1. On the aerial photo, create a 500 m perimeter around the AA.

Condition 
Grade

Notes:

Less than 25% of the historical wetland habitat area within the HCE still in existence (more than 
70% of habitat lost).

Wetland losses are absent or negligible or there is no evidence to suggest the native landscape 
within the HCE historically contained other wetland habitats

More than 80% of historical wetland habitat area within the HCE is still present
(less than 20% of habitat area lost).

80 to 60% of historical wetland habitat area within the HCE is still present
(20% to 40% of habitat area lost).

<0.7 - 0.6
D

Functioning 
Impaired

<0.9 - 0.8

 Less than 60 to 25% of historical wetland habitat area within the HCE is still present
(more than 40 to 75% of habitat area lost).

1.0 - 0.9
A

 Reference 
Standard

B
Highly 

Functioning

<0.8 - 0.7
C

Functioning

<0.6
F

Non-
functioning

Variable 1: Habitat Connectivity 

This sub-variable is a measure of how isolated from other naturally-occurring wetlands or riparian habitat the AA has become as the result 
of habitat destruction.  To score this sub-variable, estimate the percent of naturally-occurring wetland/riparian habitat that has been lost (by 
filling, draining, development, or whatever means) within the 500-meter-wide belt surrounding the AA.  This zone is called the Habitat 
Connectivity Envelope (HCE).  In most cases the evaluator must use best professional judgment to estimate the amount of natural wetland 
loss.  Historical photographs, National Wetland Inventory (NWI) maps, hydric soil maps can be helpful in making these determinations.  
Floodplain maps are especially valuable in river-dominated regions, such as the Front Range urban corridor.  Evaluation of landforms and 
habitat patterns in the context of perceivable land use change is used to steer estimates of the amount of wetland loss within the HCE.

2. The area within this perimeter is the Habitat Connectivity Envelope (HCE).

Variable 
Score

Rules for Scoring:

4.  Outline the historical extent of wetland and riparian habitats (i.e., existing natural wetlands plus those that 
have been destroyed).

3. Within the HCE, outline the current extent of naturally occurring wetland and riparian habitat.  Do not include 
habitats such as excavated ponds or reservoir induced fringe wetlands.

     - Use your knowledge of the history of the area and evident land use change to identify where habitat 
losses have occurred.  Additional research can be utilized to increase the accuracy of this estimate including 
consideration of floodplain maps, historical aerial photographs, soil maps, etc.

Scoring Guidelines

5.  Calculate the area of existing and historical wetlands.  Divide the area of existing wetland by the total 
amount of existing and historical wetland and riparian habitat, and determine the variable score using the 
guidelines below.  Enter sub-variable score at the bottom of p.2 of the Habitat Connectivity data form. 

The Habitat Connectivity Variable is described by two sub-variables – Neighboring Wetland and Riparian Habitat Loss and Barriers to 
Migration and Dispersal.  These sub-variables were treated as independent variables in FACWet Version 2.0.  The merging of these 
variables makes their structure more consistent with that of other composite variables in FACWet.  The new variable configuration also 
makes this landscape variable more accurately reflect the interactions amongst aquatic habitats in Colorado’s agricultural and urbanized 
landscapes, which have a naturally low density of wetlands. The two Habitat Connectivity Sub-variables are scored in exactly the same 
manner as their FACWet 2.0 counterparts, as described below.  The Habitat Connectivity Variable score is simply the arithmetic average of 
the two sub-variable scores which is entered on the second page of the Variable 1 data form.  If there is little or no wetland or riparian 
habitat in the Habitat Connectivity Envelope (defined below), then Sub-variable 1.1 is not scored.   

SV 1.1 - Neighboring Wetland and Riparian Habitat Loss
(Do not score if few or no wetlands naturally exist in the HCE)



x

x
x

x

x

Condition Grade

SV 1.1 Score

SV 1.2 Score 0.58

Variable 1: Habitat Connectivity p. 2 

SV 1.2: Migration/Dispersal Barriers

Add SV 1.1 and 1.2 
scores and divide by 

two to calculate 
variable score

<0.6
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Stressors

Tertiary Roadway

Bike Path

Aquatic Organism Barriers

F
Non-functioning

<0.7 - 0.6

Variable 
Score

<0.9 - 0.8

<0.8 - 0.7

1.0 - 0.9

Variable 1 Score

Barriers to migration and dispersal retard the ability of many organisms/propagules to pass 
between the AA and up to 66% of wetland/riparian habitat.  Passage of organisms and 
propagules through such barriers is still possible, but it may be constrained to certain times 
of day, be slow, dangerous or require additional travel.  Busy two-lane roads, culverted 
areas, small to medium artificial water bodies or small earthen dams would commonly rate a 
score in this range.  More significant barriers (see "functioning impaired" category below) 
could affect migration to up to 10% of surrounding wetland/riparian habitat.

C
Functioning

AA is essentially isolated from surrounding wetland/riparian habitat by impermeable 
migration and dispersal barriers.  An interstate highway or concrete-lined water conveyance 
canal are examples of barriers which would generally create functional isolation between 
the AA and wetland/riparian habitat in the HCE.

A
 Reference Standard

No appreciable barriers exist between the AA and other wetland and riparian habitats in the 
HCE; or there are no other wetland and riparian areas in the HCE.

Scoring Guidelines

D
Functioning Impaired

Barriers to migration and dispersal preclude the passage of some types of 
organisms/propagules between the AA and up to 66% of surrounding wetland/riparian 
habitat.  Travel of those animals which can potential negotiate the barrier are strongly 
restricted and may include a high chance of mortality.  Up to 33% of surrounding 
wetland/riparian habitat could be functionally isolated from the AA.

B
Highly Functioning

Barriers impeding migration/dispersal between the AA and up to 33% of surrounding 
wetland/riparian habitat highly permeable and easily passed by most organisms.  Examples 
could include gravel roads, minor levees, ditches or barbed-wire fences.  More significant 
barriers (see "functioning category below) could affect migration to up to 10% of 
surrounding wetland/riparian habitat. 

0.58

This sub-variable is intended to rate the degree to which the AA has become isolated from existing neighboring wetland and riparian 
habitat by artificial barriers that inhibit migration or dispersal of organisms.  On the aerial photograph, identify the man-made barriers 
within the HCE that intercede between the AA and surrounding wetlands and riparian areas, and identify them by type on the stressor 
list.  Score this variable based on the barriers’ impermeability to migration and dispersal and the amount of surrounding 
wetland/riparian habitat they affect.  

Rules for Scoring:

1. On the aerial photo, outline all existing wetland and riparian habitat areas within the HCE.  This includes naturally 
occurring habitats, as well as those purposefully created or induced by land use change.

2. Identify artificial barriers to dispersal and migration of organisms within the HCE that intercede between the AA and 
surrounding habitats.  Mark the stressors present with a check in the first column and describe the general nature, 
severity and extent of each.  List additional stressors in empty rows at the bottom of the table and explain.

3. Considering the composite effect of all of identified barriers to migration and dispersal (i.e., stressors), assign an 
overall variable score using the scoring guidelines.

Railroad spur on the west side of Havana Street, and to the SE

Commercial, and light industrial area in Denver Metro Area

Comments/description

Ditch or Aqueduct

I-70

Havana Street
Secondary  Highway
Major Highway

Concrete-lined ditch in northeast portion of study area

Artificial Water Body

Railroad

Fence

Urban Development
Agricultural Development



0.00 Percent of AA with Buffer

26-50% of AA with Buffer

0-25% of AA with Buffer

<0.9 - 0.8

<0.8 - 0.7

<0.7 - 0.6

<0.6

70-90% of AA with Buffer

Non-functioning

Variable 2: Contributing Area
The AA's Contributing Area is defined as the 250-meter-wide zone surrounding the perimeter of the AA. This variable is a 
measure of the capacity of that area to support characteristic functions of high quality wetland habitat.  Depending on its 
condition, the contributing area can help maintain wetland condition or it can degrade it.  Contributing Area condition is 
evaluated by considering the AA's Buffer and its Surrounding Land Use.  Buffers are strips or patches of more-or-less natural 
upland and/or wetland habitat more than 5m wide.  Buffers are contiguous with the AA boundary and they intercede between it 
and more intensively used lands.  The AA Buffer is characterized with three sub-variables: Buffer Condition, Buffer Extent, and 
Average Buffer Width.  The Surrounding Land Use Sub-variable considers changes within the Contributing Area that limit its 
capacity to support characteristic wetland functions.  Many of the acute, on-site effects of land use change in the Contributing 
Area are specifically captured by Variables 3 - 8.

Rules for Scoring:

1. Delimit the Contributing Area on an aerial photograph as the zone within 250 meters of the outer boundary of the AA.
2. Evaluate and then rate the Buffer Condition sub-variable using the scoring guidelines.  Record the score in the cell provided 
on the datasheet.   

4. Calculate the percentage of the AA which has a Buffer and record the value where indicated on the data sheet.
5. Rate the Buffer Extent  Sub-variable using the scoring guidelines.
6.Determine the average Buffer width by drawing a line perpendicularly from the AA boundary to the outer extent of the buffer 
habitat.  Measure line length and record its value on the data sheet.  Repeat this process until a total of 8 lines have been 
sampled.
7. Calculate the average buffer width and record value on the data form.  Then determine the sub-variable score using the 
scoring guidelines.
8.Score the Surrounding Land Use sub-variable by recording land use changes on the stressor list that affect the capacity of 
the landscape to support characteristic wetland functioning.
9. Enter the lowest of the three Buffer sub-variable scores along with the Surrounding Land Use Sub-variable score in the 
Contributing Area Variable scoring formula at the bottom of p. 2 of the data form.  The Contributing Area Variable is the 
average of the two sub-variable scores.

51-69% of AA with Buffer

1.0 - 0.9 90 - 100% of AA with Buffer

SV 2.2 - Buffer Extent

SV 2.2 - Buffer Extent

0.55
Functioning Impaired

Functioning

Highly Functioning

Reference Standard

1.0 - 0.9

<0.9 - 0.8

Buffer Condition Scoring Guidelines

Buffer vegetation is predominately native vegetation, human-caused disturbance of the substrate is 
not evident, and human visitation is minimal.  Common examples:  Wilderness areas, undeveloped 
forest and range lands. 

Buffer vegetation may have a mixed native-nonnative composition, but characteristic structure and 
complexity remain.  Soils are mostly undisturbed or have recovered from past human disturbance.  
Little or only low-impact human visitation.  Buffers with higher levels of substrate disturbance may 
be included here if the buffer is still able to maintain predominately native vegetation.  Common 
examples: Dispursed camping areas in national forests, common in wildland parks (e.g. State 
Parks) and open spaces.

Reference 
Standard

Highly 
Functioning

Condition Grade

SV 2.1 - Buffer Condition

SV 2.1 - Buffer Condition Score

% Buffer Scoring Guidelines

0.57

Subvariable 
Score

Condition Class

<0.8 - 0.7

<0.7 - 0.6

<0.6

Buffer vegetation is substantially composed of non-native species.  Vegetation structure may be 
somewhat altered, such as by brush clearing.  Moderate substrate distrbance and compaction 
occurs, and small pockets of greater disturbance may exist.  Common examples: City natural areas, 
mountain hay meadows.

Buffer vegetation is substantially composed of non-native species and vegetation structure has 
been strongly altered by the complete removal of one or more strata.  Soil disturbance and the 
intensity of human visitation are generally high.  Common examples: Open lands around resource 
extraction sites (e.g., gravel mines), clear cut logging areas, ski slopes.  

Buffer is nearly or entirely absent.

Functioning

Functioning 
Impaired

Non-functioning

Subvariable Score



Record measured buffer widths in the spaces below and average.

3 5 0 0 0 0 0
1 2 3 4 5 7 8

x
x

x

Biological Resource Extraction

+

Surrounding 
Land Use 

)  ÷(

<0.6

The Surrounding Landscape is essentially comletely developed or is otherwise a cause of severe 
ecological stress on wetland habitats.  Commercial developments or highly urban landscapes 
generally rate a score of less than 0.6.

Land use changes within the Surrounding Landscape has been substantial including the a moderate 
to high coverage (up to 50%) of impermeable surfaces, bare soil, or other artificial surfaces; 
considerable in-flow urban runoff or fertilizer-rich waters common.  Supportive capacity of the land 
has been greatly diminished but not totally extinguished.  Intensively logged areas, low-density 
urban developments, some urban parklands and many cropping situations would commonly rate a 
score within this range.

<0.7 - 0.6

<0.9 - 0.8

Some land use change has occurred in the Surrounding Landscape, but changes have minimal 
effect on the the landscape's capacity to support characteristic aquatic functioning, either because 
land use is not intensive, for example haying, light grazing, or low intensity silviculture, or more  
substantial changes occur in approximately less than 10% of the area.

Intensive Agriculture
Orchards or Nurseries
Livestock Grazing

Scoring GuidelinesVariable 
Score

Dams/impoundments

No appreciable land use change has been imposed Surrounding Landscape.

<0.8 - 0.7

Interstate 70 and Havana interchange

Condition Grade

Residential

Urban Parklands

Variable 2: Contributing Area (p. 2)

Urban

Stressors
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Hotels, restaurants, light-industrial, including CDOT maintenance facility

Physical Resource Extraction

Artificial Water body

Rural
Dryland Farming

Industrial/commercial
High Density development in Denver and Commerce City

Line #

SV 2.3 -  Average Buffer Width

0.2
SV 2.3 - Average Buffer 

Width Score

Buffer 
Width (m)

<0.7 - 0.6

Condition Grade

Catalog and characterize land use changes in the surrounding 
landscape and score.

0.5

Average Buffer width is 31-100m

Average Buffer width is 0-5mNon-functioning

<0.8 - 0.7

<0.6

Functioning Impaired Average Buffer width is 6-30m

Comments/description

0.2 20.5 = 0.35Variable 2 Score

Buffer Score
(Lowest score)

A
 Reference Standard

B
Highly Functioning

C
Functioning

D
Functioning 

Impaired

F
Non-functioning

1.0 - 0.9

Surrounding Landscape has been subjected to a marked shift in land use, however, the land retains 
much of its capacity to support natural wetland function and it is not an overt source of pollutants or 
sediment.  Moderate-intensity land uses such as dry-land farming, urban "green" corridors, or 
moderate cattle grazing would commonly be placed within this scoring range.

Transportation Corridor

Functioning

0 1
Avg. Buffer Width (m)

Average Buffer width is 190-250m

Average Buffer width is 101-189m<0.9 - 0.8 Highly Functioning

Reference Standard

6

Buffer Width Scoring Guidelines

SV 2.4 - Surrounding 
Land Use Score

Subvariable 
Score

1.0 - 0.9

SV 2.4 -  Surrounding Land Use
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Scoring rules:

x

Condition 
Grade

0.75

Culverts or Constrictions

Groundwater pumping

Draw-downs

Storm Drain/Urban Runoff

Increased Drainage Area

Mining/Natural Gas Extraction

Point Source (urban, ind., ag.)

I-70 interchange and surrounding commercial and industrial areaImpermeable Surface Runoff

Irrigation Return Flows

Non-point Source

Comments/description

Ditches or Drains (tile, etc.)

Dams

Diversions

Transbasin Diversion

A
 Reference 
Standard

1.0 - 0.9

Variable 
Score

Actively Managed Hydrology

B
Highly 

Functioning

F
Non-

functioning

Unnatural drawdown events common and of mild to 
moderate intensity and/or duration; or uniform 
depletion up to 50%; or moderate to substantial 
reduction of peak flows or capacity of water to perform 
work.

Water source diminished enough to threaten or 
extinguish wetland hydrology in the AA.

Variable 3 Score 

<0.9 - 0.8

<0.8 - 0.7

Frequency, duration or magnitude of unnaturally 
high-water great enough to change the 
fundamental characteristics of the wetland.  

Unnatural drawdown events occasional, short duration 
and/or mild; or uniform depletion up to 20%; or mild to 
moderate reduction of peak flows or capacity of water 
to perform work.

Depletion
Unnatural drawdown events minor, rare or non-
existent, very slight uniform depletion, or trivial 
alteration of hydrodynamics.

C
Functioning

Unnatural drawdown events occur frequently with a 
moderate to high intensity and/or duration; or uniform 
depletion up to 75%; or substantial reduction of peak 
flows or capacity of water to perform work.  Wetlands 
with actively managed or wholly artificial 
hydrology will usually score in this range or lower.

Variable 3: Water Source
This variable is concerned with up-gradient  hydrologic connectivity.  It is a measure of impacts to the AA's water source, including 
the quantity and timing of water delivery, and the ability of source water to perform work such as sediment transport, erosion, soil 
pore flushing, etc.  To score this variable, identify stressors that alter the source of water to the AA, and record their presence on the 
stressor list.  Stressors can impact water source by depletion, augmentation, or alteration of inflow timing or hydrodynamics.  This 
variable is designed to assess water quantity, power and timing, not water quality.  Water quality will be evaluated in Variable 7.

Stressors

<0.6

<0.7 - 0.6

Augmentation
Unnatural high-water events minor, rare or non-
existent, slight uniform increase in amount of 
inflow, or trivial alteration of hydrodynamics. 

Occasional unnatural high-water events, short in 
duration and/or mild in intensity; or uniform 
augmentation up to 20%; or mild to moderate 
increase of peak flows or capacity of water to 
perform work.

Common occurrence of unnatural high-water 
events, of a mild to moderate intensity and/or 
duration; or uniform augmentation up to 50%; or 
moderate to substantial increase of peak flows or 
capacity of water to perform work.

Common occurrence of unnatural high-water 
events, some of which may be severe in nature or 
exist for a substantial portion of the growing 
season; or uniform augmentation more than 50% 
or capacity of water to perform work. Wetlands 
with actively managed or wholly artificial 
hydrology will usually score in this range or 
lower.

1. Use the stressor list and knowledge of the watershed to catalog type-specific impairments of the AA’s water source. 
Mark the stressors present with a check in the first column and describe the general nature, severity and extent of 
each.  List additional stressors in empty rows at the bottom of the table and explain.

2. Considering the composite effect of stressors on the water source, rate the condition of this variable with the aid of 
the scoring guidelines.

D
Functioning 

Impaired



T

Scoring rules:

x Alteration of Water Source

Condition Grade

Historical active floodplain areas are almost 
never wetted from overbank flooding, and/or 
groundwater infiltration is effectively cut off.

Less than 10% of the AA is affected by in situ 
hydrologic alteration; or more widespread 
impacts result in less than a 2 in. (5 cm) 
change in mean growing season water table 
elevation. 

Natural active floodplain areas flood on a 
normal recurrence interval.  No evidence of 
alteration of flooding and subirrigation duration 
and intensity.

Dikes/Levees/Berms

Non-riverine Riverine

Little or no alteration has been made to the 
way in which water is distributed throughout 
the wetland.  AA maintains a natural 
hydrologic regime.

<0.8 - 0.7

B
Highly Functioning

<0.9 - 0.8

D
Functioning Impaired

C
Functioning

In channel-adjacent area, periods of drying or 
flooding are common; or uniform shift in the 
hydrograph near root depth.

33 to 66% of the AA is affected by in situ 
hydrologic alteration; or more widespread 
impacts result in a 6 in. (15 cm) or less change 
in mean growing season water table elevation.  
Water table behavior must still meet 
jurisdictional criteria to merit this rating.

Adjacent to the channel, unnatural periods of 
drying or flooding are the norm; or uniform 
shift in the hydrograph greater than root depth.

Channel-adjacent areas have occasional 
unnatural periods of drying or flooding; or 
uniform shift in the hydrograph less than 
typical root depth.

Enlarged Channel

A
 Reference Standard

1.0 - 0.9

Diversions

Sediment/Fill Accumulation

Artificial Banks/Shoreline

Variable Score

Weirs

0.75Variable 4 Score 

Comments/description

See variable 3: water source

<0.7 - 0.6

<0.6

Ditches

Ponding/Impoundment

Culverts

Between 10 and 33% of the AA is affected by 
in situ hydrologic alteration; or more 
widespread impacts result in a 4 in. (5 cm) or 
less change in mean growing season water 
table elevation. 

More than 66% of the AA is affected by 
hydrologic alteration which changes the 
fundamental functioning of the wetland 
system, generally exhibited as a conversion to 
upland or deep water habitat.

F
Non-functioning

Hardened/Engineered Channel

Channel Incision/Entrenchment

Variable 4: Water Distribution

2. Considering all of the stressors identified, assign an overall variable score using the scoring guidelines.  In most 
cases, the Water Source variable score will set the upper limit for the Water Distribution score.

This variable is concerned with hydrologic connectivity within  the AA.  It is a measure of alteration to the spatial distribution of 
surface and groundwater within the AA.  These alterations are manifested as local changes to the hydrograph and generally result 
from geomorphic modifications within the AA.  To score this variable, identify stressors within the AA that alter flow patterns and 
impact the hydrograph of the AA, including localized increases or decreases to the depth or duration of the water table or surface 
water.
Because the wetland’s ability to distribute water in a characteristic fashion is fundamentally dependent  on the condition of its water 
source,  in most cases the Water Source variable score will define the upper limit Water Distribution score .  For example, if 
the Water Source variable is rated at 0.85, the Water Distribution score will usually have the potential to attain a maximum score of 
0.85.  Additional stressors within or outside the lower end of the AA effecting water distribution (e.g., ditches and levees) will reduce 
the score from the maximum value. 

1. Identify impacts to the natural distribution of water throughout the AA and catalog them in the stressor table.

Road Grades

Stressors



Scoring rules:

x Alteration of Water Source

Weirs

Confined Bridge Openings

Road Grades

Culverts

Diversions

Constrictions

This variable is concerned with down-gradient hydrologic connectivity and the flow of water and water-borne materials and energy 
out of the AA.  In particular it illustrates the degree to which the AA can support the functioning of down-gradient habitats.  It is a 
measure of impacts that affect the hydrologic outflow of water including the passage of water through its normal low- and high-flow 
surface outlets, infiltration/groundwater recharge, and the energetic characteristics of water delivered to dependent habitats.  In 
some cases, alteration of evapotranspiration rates may be significant enough of a factor to consider in scoring.  Score this variable 
by identifying stressors that impact the means by which water is exported from the AA.  To evaluate this variable focus on how 
water, energy and associated materials are exported out of the AA and their ability it support down-gradient habitats in a manner 
consistent with their HGM (regional) subclass.

Because the wetland’s ability to export water and materials in a characteristic fashion is to a very large degree dependent the 
condition of its water source, as with the Water Distribution variable,  in most cases the Water Source variable score will define 
the upper limit Water Outflow score .

Channel Incision/Entrenchment

Hardened/Engineered Channel

Artificial Stream Banks

1. Identify impacts to the natural outflow of water from the AA and catalog them in the stressor table.

2.Considering all of the stressors identified, assign an overall variable score using the scoring guidelines.  Take in to 
account the cumulative effect of stressors on the wetland's ability to export water and water-borne materials.  In most 
cases the Water Source variable will set the upper limit for the Water Outflow score.

Dikes/Levees

Variable 5: Water Outflow

Stressors Comments/description

See variable 3: water source

Ditches

Condition Grade

<0.8 - 0.7

<0.7 - 0.6

1.0 - 0.9

<0.9 - 0.8

Stressors have little to no effect on the magnitude, timing or hydrodynamics of the AA water 
outflow regime.A

 Reference Standard

0.75

Variable 
Score

Variable 5 Score 

B
Highly Functioning

D
Functioning Impaired

C
Functioning

High- or low-water outflows are  moderately affected, mild alteration of intermediate level 
outflow occurs; or hydrodynamics moderately affected. 

Outflow at all stages is moderately to highly impaired resulting in persistent flooding of 
portions of the AA or unnatural drainage; or outflow hydrodynamics severely disrupted.

F
Non-functioning

High- or low-water outflows are mildly to moderately affected, but at intermediate ("normal") 
levels flow continues essentially unaltered in quantity or character. 

<0.6

The natural outflow regime is profoundly impaired.  Down-gradient hydrologic connection 
severed or nearly so.  Alterations may cause widespread unnatural persistent flooding or 
dewatering of the wetland system.

Scoring Guidelines



Comments

Dredging/Excavation/Mining

Grading

Compaction

Plowing/Disking

Excessive Sedimentation

Dumping

Hoof Shear/Pugging

Aggregate or Mineral Mining

x Sand Accumulation

Channel Instability/Over Widening

Excessive Bank Erosion

Channelization

Reconfigured Stream Channels

Artificial Banks/Shoreline

Beaver Dam Removal

Substrate Embeddedness

Lack or Excess of Woody Debris

Condition 
Grade

B
Highly 

Functioning

This variable is a measure of the degree to which the geomorphic setting has been altered within the AA.  Changes to the surface 
configuration and natural topography constitute stressors.  Such stressors may be observed in the form of fill, excavation, dikes, 
sedimentation due to absence of flushing floods, etc.  In riverine systems, geomorphic changes to the stream channel should be 
considered if the channel is within the AA (i.e, small is size).  Alterations may involve the bed and bank (substrate embeddedness or 
morphological changes), stream instability, and stream channel reconfiguration.  Geomorphic changes are usually ultimately manifested as 
changes to wetland surface hydrology and water relations with vegetation.  Geomorphic alterations can also directly affect soil properties, 
such as near-surface texture, and the wetland chemical environment such as the redox state or nutrient composition in the rooting zone.  In 
rating this variable,  do not include these resultant effects of geomorphic change; rather focus on the physical impacts within the 
footprint  of the alteration within the AA  – For example, the width and depth of a ditch or the size of a levee within the AA would 
describe the extent of the stressors.  The secondary effects of geomorphic change are addressed by other variables.  All alterations to 
geomorphology should be evaluated including small-scale impacts such as pugging, hoof sheer, and sedimentation which can be 
significant but not immediately obvious.

Variable 6: Geomorphology

<0.8 - 0.7

Scoring GuidelinesVariable Score

1.0 - 0.9
A

 Reference 
Standard

<0.9 - 0.8

Scoring Rules:

1. Identify impacts to geomorphological setting and topography within the AA and record them on the stressor checklist.

2.Considering all of the stressors identified, assign an overall variable score using the scoring guidelines.

<0.7 - 0.6
D

Functioning 
Impaired

Pervasive geomorphic alterations have caused a fundamental change in site character and functioning, 
commonly resulting in a conversion to upland or deepwater habitat.

Stressors

C
h
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el
s 

O
n

ly
G

en
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al

Fill, including dikes, road grades, etc.

<0.6
F

Non-
functioning

At least one important surface type or landform has been eliminated or created; microtopography has been 
strongly impacted throughout most or all of the AA; or more severe alterations affect up to 50%  of the AA.  
Evidence that widespread diminishment or alteration of native plant community exist due to physical habitat 
alterations.  Most incidentally created wetland habitat such as that created by roadside ditches and the like 
would score in this range or lower. 

C
Functioning

0.79
Variable 6 

Score

Topography essentially unaltered from the natural state, or alterations appear to have a minimal effect on 
wetland functioning and condition. Patch or microtopographic complexity may be slightly altered, but native 
plant communities are still supported.

Alterations to topography result in small but detectable changes to habitat conditions in some or all of the 
AA; or more severe impacts exist but affect less than 10% of the AA.

From road grit from Havana Street

Changes to AA topography may be pervasive but generally mild to moderate in severity.  May include 
patches of more significant habitat alteration; or more severe alterations affect up to 20 % of the AA. 



Scoring rules:

x

x

CDPHE Impairment/TMDL List

CDPHE Impairment/TMDL List

Reservoir/Power Plant Discharge

Industrial Discharge

Mechanical Soil Disturbance 

CDPHE Impairment/TMDL List

Unnatural Saturation/Desaturation

Cumulative Watershed NPS

0.80

 -If the AA is part of a water body that is recognized as impaired or recommended for TMDL development for one of the   
factors, then score that sub-variable 0.65 or lower.

3. For each sub-variable, determine its score using the scoring guideline table provided on the second page of the scoring 
sheet.  Scoring sub-variables is carried out in exactly the same way as normal variable scoring.  

Nearby Industrial Sites

0.80

0.60

0.75

0.80

Livestock

Excessive Temperature Regime

SV 7.3
Toxic contamination/

pH

Storm Water Runoff

Cumulative Watershed NPS

SV 7.4
Temperature

Lack of Shading

Road Drainage/Runoff

Cumulative Watershed NPS

Dumping/introduced Soil

SV 7.5
Soil chemistry/
Redox potential

Fish/Wildlife Impacts

Vegetation Impacts

Metal staining on rocks and veg.

Acid Mine Drainage

Point Source Discharge

CDPHE Impairment/TMDL List

CDPHE Impairment/TMDL List

Recent Chemical Spills

Agricultural Runoff

SV 7.2
Sedimentation/

Turbidity
Cumulative Watershed NPS

Excessive Turbidity

Fine Sediment Plumes

Nearby Construction Site

Excessive Deposition Road grit from Havana Street
Excessive Erosion

Agricultural Runoff

Industrial areas to north and west

1.  Stressors are grouped into sub-variables which have a similar signature or set of causes.

Variable 7: Water and Soil Chemical Environment

Comments

2. Use the indicator list to identify each stressor impacting the chemical environment of the AA.

This variable concerns the chemical environment of the soil and water media within the AA, including pollutants, water and soil 
characteristics.  The origin of pollutants may be within or outside the AA.  Score this variable by listing indicators of chemical stress in 
the AA.  Consider point source and non-point sources of pollution, as well as mechanical or hydrologic changes that alter the chemical 
environment.  Because water quality frequently cannot be inferred directly, the presence of stressors is often identified by the presence 
of indirect indicators.  Five sub-variables are used to describe the Water and Soil Chemical Environment: Nutrient 
Enrichment/Eutrophication/Oxygen; Sedimentation/Turbidity; Toxic Contamination/pH; Temperature; and Soil Chemistry and Redox 
Potential.    Utilization of web-based data mining tools is highly recommended to help inform and support variable scores. 

4. Transcribe sub-variable scores to the following variable scoring page and compute the sum.

Excessive Algae or Aquatic Veg.

Sub-
variable 
Score

Sub-variable Stressor Indicator

SV 7.1
Nutrient Enrichment/

Eutrophication/
Oxygen (D.O.)

Agricultural Runoff

Septic/Sewage

Livestock

5. The lowest sub-variable score sets the letter grade range.  The composite of sub-variables influences the score within 
that range. 



+ + + + =

F
Non-

functioning

Input each sub-variable score from p. 1 of the V7 data form and calculate the sum.

<0.9 - 0.8

< 0.6
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Use the table to score the Chemical Environment Variable circling the applicable scoring rules.
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l c
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<0.7 - 0.6

C
Functioning

A
 Reference 
Standard

The factor scores sum < 3.0

Variable 7: Water and Soil Chemical Environment p.2

D
Functioning 

Impaired

B
Highly 

Functioning

1.0 - 0.9 No single factor scores < 0.9 The factor scores sum > 4.5

<0.8 - 0.7

Sub-variable Scoring Guidelines

1.0 - 0.9

B
Highly Functioning

Variable 
Score

Condition 
Grade
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C
Functioning

<0.9 - 0.8

<0.8 - 0.7

S
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n/
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Single Factor

0.80

Scoring Guidelines

Stress indicators not present or trivial.
A

Reference Standard

<0.6

Variable Score Condition Class

<0.7 - 0.6

0.60 0.80

0.73

Stress indicators scarcely present and mild, or otherwise not occurring in more than 
10% of the AA.

Stress indicators present at mild to moderate levels, or otherwise not occurring in more 
than 33% of the AA.

Stress indicators present at moderate to high levels, or otherwise not occurring in more 
than 66% of the AA

Stress indicators strongly evident throughout the AA at levels which apparently alter the 
fundamental chemical environment of the wetland system

Variable 7 Score 

Any single factor scores < 0.6 

3.75

F
Non-functioning

D
Functioning Impaired

Scoring Rules

Composite Score
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Aquatic

x x x x

= = = =

Veg. Layer Sub-
variable Score

0.80.8

DIFFERENCE BETWEEN 
CURRENT COVERAGE AND 

REFERENCE/EXPECTED

Reference/Expected  % 
Cover of Layer

0.10 1.00 1.1=

÷

+ ++

See sub-variable scoring 
guidelines on following page

Variable 8 Score 0.80

0.88

Noxious Weeds
Exotic/Invasive spp.
Tree Harvest
Brush Cutting/Shrub Removal

Livestock Grazing

0

+ + + =0.08 0.80

Over Saturation

Weighted Sub-variable 
Score

Loss of Zonation/Homogenization

Dewatering

Vegetation Layers

Variable 8: Vegetation Structure and Complexity

4.  Record the Reference Standard or expected percent coverage of each vegetation layer to create the sub-variable 
weighting factor.  The condition of predominant vegetation layers has a greater influence on the variable score than do 
minor components. 
5. Enter the percent cover values as decimals in the row of the stressor table labeled " Reference/expected Percent 
Cover of Layer".  Note, percentages will often sum to more than 100% (1.0).

1. Determine the number and types of vegetation layers present within the AA.  Make a judgment as to whether additional 
layers were historically present using direct evidence such as stumps, root wads or historical photographs.  Indirect 
evidence such as local knowledge and expert opinion can also be used in this determination.

2.  Do not score vegetation layers that would not normally be present in the wetland type being assessed.

Rules for Scoring:

This variable is a measure of the condition of the wetland's vegetation relative to its native state.  It particularly focuses on the wetland's 
ability to perform higher-order functions such as support of wildlife populations, and influence primary functions such as flood-flow 
attenuation, channel stabilization and sediment retention.  Score this variable by listing stressors that have affected the structure, diversity, 
composition and cover of each vegetation stratum that would normally be present in the HGM (regional) subclass being assessed. For this 
variable, stressor severity is a measure of how much each vegetation stratum differs functionally from its natural condition or from the 
natural range of variability exhibited the HGM subclass or regional subclass.  This variable has four sub-variables, each corresponding to a 
stratum of vegetation:  Tree Canopy; Shrub Layer; Herbaceous Layer; and Aquatics.

Current % Coverage of 
Layer

Tree Shrub Herb CommentsStressor

6.  Determine the severity of stressors acting on each individual canopy layers, indicating their presence with checks in 
the appropriate boxes of the stressor table.  The difference between the expected and observed stratum coverages is 
one measure of stratum alteration.

7.  Determine the sub-variable score for each valid vegetation layer using the scoring guidelines on the second page of 
the scoring sheet.  Enter each sub-variable score in the appropriate cell of the row labeled "Veg. Layer Sub-variable 
Score". If a stratum has been wholly removed score it as 0.5.

8.  Multiply each layer's Reference Percent Cover of Layer  score by its Veg. Layer Sub-variable scores and enter the 
products in the labled cells.  These are the weighted sub-variable scores.  Individually sum the Reference Percent Cover 
of Layer  and Weighted Sub-variables scores. 

3.  Estimate and record the current coverage of each vegetation layer at the top of the table.

9.    Divide the sum of "Veg. Layer Sub-variable Scores" by the total coverage of all layers scored.  This product is the 
Variable 8 score.  Enter this number in the labeled box at the bottom of this page.

x x

Excessive Herbivory
Mowing/Haying
Herbicide



Condition 
Grade

<0.6

Sub-variable 8 Scoring Guidelines:

Variable Score

D
Functioning 

Impaired
<0.7 - 0.6

C
Functioning

<0.8 - 0.7

Stressors present with enough intensity to cause significant changes in the character of vegetation, 
including alteration of layer coverage, structural complexity and species composition.  The vegetation 
layer retains its essential character though.  AA's with a high proportion of non-native grasses will 
commonly fall in this class.  Stress related change should generally be less than 33% for any given 
attribute (e.g., 33% cover of invasive, 33% reduction in richness or cover) if the stressor is evenly 
distributed throughout the wetland.  Stress related change could be as much as 66% for a given 
attribute if stressors are confined to patches comprising less than 25% of the wetland. 

F
Non-

functioning

Stressor intensity severe enough to cause profound changes to the fundamental character of the 
vegetation layer.  Stress-related change should generally be less than 66% for any given attribute (e.g., 
66% cover of invasive, 66% reduction in richness or cover) if the stressor is evenly distributed 
throughout the wetland.  Stress related change could be as much as 80% of a given attribute if 
stressors are confined to patches comprising less than 50% of the wetland. 

Vegetation layer has been completely removed or altered to the extent that is no longer comparable to 
the natural structure, diversity and composition.

Scoring Guidelines

Based on the list of stressors identified above, rate the severity of their cumulative effect on vegetation structure and complexity for each 
vegetation layer.

Stressors present at intensity levels sufficient to cause detectable, but minor, changes in layer 
composition.  Stress related change should generally be less than 10% for any given attribute (e.g., 
10% cover of invasive, 10% reduction in richness or cover) if the stressor is evenly distributed 
throughout the wetland.  Stress related change could be as high as  33% for a given attribute if 
stressors are confined to patches comprising less than 10% of the wetland.

A
 Reference 
Standard

B
Highly 

Functioning

Stressors not present or with an intensity low enough as to not detectably affect the structure, diversity 
or composition of the vegetation layer.

1.0 - 0.9

<0.9 - 0.8

Variable 8: Vegetation Structure and Complexity p. 2



Scoring Procedure:

Functional Capacity Indices

Function 1 -- Support of Characteristic Wildlife Habitat

V1connect + V2CA + (2 x V8veg)

0.58 + 0.35 + 1.60 + + + = 2.53 ÷ 4 =

Function 2 -- Support of Characteristic Fish/aquatic Habitat

(3 x V3source) + (2 x V4dist) + (2 x V5outflow) + V6geom + V7chem

2.25 + 1.50 + 1.50 + 0.79 + 0.73 + = 6.77 ÷ 9 =

Function 3 -- Flood Attenuation

V2CA + (2 x V3source) + (2 x V4dist) + (2 x V5outflow) + V6geom + V8veg

0.35 + 1.50 + 1.50 + 1.50 + 0.79 + 0.80 = 6.44 ÷ 9 =

Function 4 -- Short- and Long-term Water Storage

V3source + (2 x V4dist) + (2 x V5outflow) V6geom

0.75 + 1.50 + 1.50 + 0.79 + + = 4.54 ÷ 6 =

Function 5 -- Nutrient/Toxicant Removal

(2 x V2CA) + (2 x V4dist) + V6geom V7chem

0.70 + 1.50 + 0.79 + 0.73 + + = 3.72 ÷ 6 =

Function 6 -- Sediment Retention/Shoreline Stabilization

V2CA + (2 x V6geom) + (2 x V8veg)

0.35 + 1.58 + 1.60 + + + = 3.53 ÷ 5 =

Function 7 -- Production Export/Food Chain Support

V1connect + (2 x V5outflow) + V6geom + V7chem + (2 x V8veg)

0.58 + 1.50 + 0.79 + 0.73 + 1.60 + = 5.20 ÷ 7 =

4.  Divide the total functional points achieved by the functional points possible.  The typical number of total points possible is provided, 
however, if a variable is added or subtracted to FCI equation the total possible points must be adjusted.

Habitat Connectivity (Connect)

Water Distribution (Dist)

Water Source (Source)

Contributing Area (CA)

0.75

0.75Variable 4:

FCI

0.35

FACWet Score Card

Variable 1:

Variable 2:

5.  Calculate the Composite FCI, by adding the FCI scores and dividing by the total number of functions scored (usually 7).
6.  If scoring is done directly in the Excel spreadsheet, all values will be transferred and calculated automatically.

VARIABLE SCORE TABLE

Variable 3:
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1.  Transcribe variable scores from each variable data sheet to the corresponding cell in the variable score table.
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Variable 5:

2.  In each Functional Capacity Index (FCI) equation, enter the corresponding variable scores in the equation cells.  Do not enter values in 
the crossed cells lacking labels.  
3.  Add the variable scores to calculate the total functional points achieved for each function.
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Variable 6:

Variable 7: Chemical Environment (Chem)

Geomorphology (Geom)

Vegetation Structure and Complexity (Veg)Variable 8:

Total 
Functional 

Points

0.58

Composite FCI Score

Divide by the Number of Functions Scored

0.75Water  Outflow (Outflow)

Sum of Individual FCI Scores

0.80

0.73

0.79

÷ 7

0.71

0.70

0.63

0.75

0.72

0.76

0.62

0.74

4.93



Note:  The following FACWet form was completed for a wetland delineated 
on November 18, 2013. To be consistent with the previous 
delineation’s numbering structure, Globeville Outfall AA-1, as shown 
on the FACWet form, was assigned WET-Culv02 in the body of this 
memorandum.



FACWet Version 3.0
April 2013

Date of 
Evaluation:

Evaluator Name(s):

Geographic 
Datum Used 
(NAD 83):

Elevation

Stream Order: n/a

1:24,000 1:100,000

Other 1:

X

X

Intent of Project: (Check all applicable) Restoration Creation

X

X Measured 0.0025 ac. ac. ac. ac.

Estimated ac. ac. ac. ac.

Measured

Mitigation; Pre-construction

Monitoring

Other (Describe)

Enhancement

Notes:

The wetland is a small fringe PEM wetland located in a storm water detention area.  The detention area 
was constructed with loose riprap on the bottom and sides of the detention area, with a concrete bottomed 
and sided flume at the downstream end of the detention area.  The wetland is located on a small 
collection of sediment that has accumulated within the rip-rapped detention area.  Although water freely 
moves through the system, the detention area acts as a pond, therefore the system is considered a 
ponded area.

Purpose of 
Evaluation 

(check all 

applicable):Mitigation Site

Mitigation; Post-construction

0.0025 ac.

Estimated

Project Information:

0.0025 ac.

The AA boundary includes the entire wetland, which is being impacted by the 
project.

This evaluation is 
being performed at:

Total Size of Wetland Involved: 
(Record Area, Check and Describe 
Measurement Method Used)

Assessment Area (AA) Size (Record 

Area, check appropriate box.  Additional spaces are 
used to record acreage when more than one AA is 
included in a single assessment)

Characteristics or Method used for 
AA boundary determination: 

(Check applicable box)

Project Wetland 

Potentially Impacted Wetlands

USGS Quadrangle 
Map:

Map Scale: 
(Circle one)

Location Information:

Sub basin Name (8 
digit HUC):

Wetland 
Ownership:

City and County of Denver Parks and 
Rec - Globeville Landing Park

Associated stream/water body 
name:

Un-named drainage ditch.

Globevile Park northeast of 38th St. and Arkins Ct. intersection. Follow Arkins Ct. northeast of 
intersection for approximately 600 feet.  Wetland located west of Arkins Ct., between street and 
S.Platte River Trail.

Location Information:

Site Coordinates 
(Decimal Degrees, e.g., 

38.85, -104.96):
39.776380°, -104.977010°

5,172 feet

ADMINISTRATIVE CHARACTERIZATION

General Information

Middle South Platte - Cherry Creek, 
10190003

Site Name or ID:      Project Name: 
Globeville Outfall AA-1

404 Permit being processed
Colorado Department of 
Transportation

Biologist, Pinyon EnvironmentalKarin McShea

Commerce City, CO

WGS 84

Evaluator's professional position and 
organization:

11/18/2013

I70 East Supplemental DEIS

404 or Other Permit 
Application #:     Applicant Name:



If the above is checked, please describe the original wetland type if discernable using the table below.

X AA wetland was created  from an upland setting.

Water source Surface flow Precipitation Unknown

Hydrodynamics Unidirectional Bi-directional

Wetland Gradient

# Surface Inlets

# Surface Outlets
Geomorphic 
Setting (Narrative 
Description.  Include 
approx. stream order for 
riverine)

HGM class Riverine Depressional Lacustrine

Water source Surface flow Precipitation Unknown

Hydrodynamics Unidirectional

Geomorphic Setting 
(Narrative Description)

Previous HGM 
Class

Riverine Depressional Lacustrine

Wetland associated with a storm water detention area. 

Slope

Historical Conditions

Previous 
wetland typology

                         0              1              2              3              >3

Notes (include information on the AA's HGM subclass and regional subclass): The wetland is located in a storm water 
detention area.  Soil/sediment material in the AA is coarse and is indicative of road maintenance material. Water ponds 
behind a corrugated metal and concrete detention wall, then when the detention area is filled, overflows the detention wall 
over a  wide concrete flume through riprap and into the South Platte River.  The detention area is located in a depression 
relative to the surrounding landscape.

Federally threatened or endangered species are 
SUSPECTED to possibly occur in the AA?

Species of concern according to the Colorado Natural 
Heritage (CNHP) are known to occur in the AA?

Describe the hydrogeomorphic setting of the wetland by circling all conditions 
that apply.

HGM Setting

Slope

Federally threatened or endangered species are KNOWN to 
occur in the AA?  List Below.

Groundwater

Vertical

Wetland associated with a storm water detention area. 

 0 - 2%             2-4%            4-10%            >10%

Over-bank          0              1              2              3              >3

ECOLOGICAL DESCRIPTION  1

Groundwater

Vertical

AA wetland has been subject to change in HGM classes as a result of anthropogenic modification

Organic soils including Histosols or Histic Epipedons are 
present in the AA (i.e., AA includes core fen habitat).

Project will directly impact organic soil portions of the AA 
including areas possessing either Histosol soils or histic 
epipedons.

Organic soils are known to occur anywhere within the 
contiguous wetland of which the AA is part.

HYDROGEOMORPHIC SETTING

The wetland is a habitat oasis in an otherwise dry or 
urbanized landscape?

Special Concerns

Other special concerns (please describe)

Other special concerns (please describe)

Check all that apply

AA wetland maintains its fundamental natural hydrogeomorphic characteristics

Current Conditions



Please see Figures 1 and 2

Water Regime Other Modifiers % AA

rRooted vascular

Vegetation Habitat Description

Palustrine

Class SubclassSystem Subsystem

Palustrine EM

ECOLOGICAL DESCRIPTION 2

US FWS habitat classification according as reported in Cowardin et al. (1979).

100E

Site Map Draw a sketch map of the site including relevant portions of the wetland, AA boundary, structures, habitat classes, 
and other significant features.

Scale: 1 sq. = 

Hypersaline(7) ; 
Eusaline(8); 

Mixosaline(9); Fresh(0); 
Acid(a); Circumneutral(c); 

Alkaline/calcareous(i); 
Organic(g); Mineral(n); 

Beaver(b); Partially 
Drained/ditched(d); 

Farmed(f); 
Diked/impounded(h); 
Artificial Substrate(r); 
Spoil(s); Excavated(x) 

Floating vascular;
Rooted vascular;
Algal; Persistent;
Non-Persistent; 

Broad-leaved deciduous; 
Needle-leaved evergreen; 

Cobble - gravel; 
Sand; Mud; 

Organic 

Examples
Temporarily flooded(A); 

Saturated(B); 
Seasonally flooded(C); 

Seas.-flood./sat.(E); 
Semi-Perm. flooded(F); 

Intermittently exposed(G); 
Artificially flooded(K); 

Sat./semiperm./Seas. (Y); 
Int. exposed/permenant(Z)

Lacustrine

Palustrine

Littoral;     Limnoral

Palustrine
Rock Bot. (RB) 

Uncon Bottom(UB) 
Aquatic Bed(AB) 
Rocky Shore(RS) 
Uncon Shore(US) 

Emergent(EM) 
Shrub-scrub(SS) 

Forested (FO)

Riverine
Lower perennial; 
Upper perennial; 
Intermittent



1. On the aerial photo, create a 500 m perimeter around the AA.

Condition 
Grade

Notes: The South Platte River flows through the HCE. Historically, the majority of the HCE was most likely a 
wide floodplain and riparian corridor with the river meandering through the corridor.  The river has been 
channelized and the banks of the river have been riprapped and reinforced mostly eliminating any wetlands 
and riparian areas. The landscape surrounding the river has been changed to an urbanized setting with 
numerous buildings and impermeable surfaces such as parking lots and roads.  

Less than 25% of the historical wetland habitat area within the HCE still in existence (more than 
70% of habitat lost).

Wetland losses are absent or negligible or there is no evidence to suggest the native landscape 
within the HCE historically contained other wetland habitats

More than 80% of historical wetland habitat area within the HCE is still present
(less than 20% of habitat area lost).

80 to 60% of historical wetland habitat area within the HCE is still present
(20% to 40% of habitat area lost).

<0.7 - 0.6
D

Functioning 
Impaired

<0.9 - 0.8

 Less than 60 to 25% of historical wetland habitat area within the HCE is still present
(more than 40 to 75% of habitat area lost).

1.0 - 0.9
A

 Reference 
Standard

B
Highly 

Functioning

<0.8 - 0.7
C

Functioning

<0.6
F

Non-
functioning

Variable 1: Habitat Connectivity 

This sub-variable is a measure of how isolated from other naturally-occurring wetlands or riparian habitat the AA has become as the 
result of habitat destruction.  To score this sub-variable, estimate the percent of naturally-occurring wetland/riparian habitat that has 
been lost (by filling, draining, development, or whatever means) within the 500-meter-wide belt surrounding the AA.  This zone is called 
the Habitat Connectivity Envelope (HCE).  In most cases the evaluator must use best professional judgment to estimate the amount of 
natural wetland loss.  Historical photographs, National Wetland Inventory (NWI) maps, hydric soil maps can be helpful in making these 
determinations.  Floodplain maps are especially valuable in river-dominated regions, such as the Front Range urban corridor.  
Evaluation of landforms and habitat patterns in the context of perceivable land use change is used to steer estimates of the amount of 
wetland loss within the HCE.

2. The area within this perimeter is the Habitat Connectivity Envelope (HCE).

Variable 
Score

Rules for Scoring:

4.  Outline the historical extent of wetland and riparian habitats (i.e., existing natural wetlands plus those that 
have been destroyed).

3. Within the HCE, outline the current extent of naturally occurring wetland and riparian habitat.  Do not 
include habitats such as excavated ponds or reservoir induced fringe wetlands.

     - Use your knowledge of the history of the area and evident land use change to identify where habitat 
losses have occurred.  Additional research can be utilized to increase the accuracy of this estimate including 
consideration of floodplain maps, historical aerial photographs, soil maps, etc.

Scoring Guidelines

5.  Calculate the area of existing and historical wetlands.  Divide the area of existing wetland by the total 
amount of existing and historical wetland and riparian habitat, and determine the variable score using the 
guidelines below.  Enter sub-variable score at the bottom of p.2 of the Habitat Connectivity data form. 

The Habitat Connectivity Variable is described by two sub-variables – Neighboring Wetland and Riparian Habitat Loss and Barriers to 
Migration and Dispersal.  These sub-variables were treated as independent variables in FACWet Version 2.0.  The merging of these 
variables makes their structure more consistent with that of other composite variables in FACWet.  The new variable configuration also 
makes this landscape variable more accurately reflect the interactions amongst aquatic habitats in Colorado’s agricultural and urbanized 
landscapes, which have a naturally low density of wetlands. The two Habitat Connectivity Sub-variables are scored in exactly the same 
manner as their FACWet 2.0 counterparts, as described below.  The Habitat Connectivity Variable score is simply the arithmetic 
average of the two sub-variable scores which is entered on the second page of the Variable 1 data form.  If there is little or no wetland 
or riparian habitat in the Habitat Connectivity Envelope (defined below), then Sub-variable 1.1 is not scored.   

SV 1.1 - Neighboring Wetland and Riparian Habitat Loss
(Do not score if few or no wetlands naturally exist in the HCE)



X

X
X
X
X

X
X

Condition Grade

SV 1.1 Score 0.60

SV 1.2 Score 0.58

Variable 1: Habitat Connectivity p. 2 

SV 1.2: Migration/Dispersal Barriers

Add SV 1.1 and 1.2 
scores and divide by 

two to calculate 
variable score

<0.6
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Stressors

Tertiary Roadway

Bike Path

Aquatic Organism Barriers

F
Non-functioning

<0.7 - 0.6

Variable 
Score

<0.9 - 0.8

<0.8 - 0.7

1.0 - 0.9

Variable 1 Score

Barriers to migration and dispersal retard the ability of many organisms/propagules to 
pass between the AA and up to 66% of wetland/riparian habitat.  Passage of organisms 
and propagules through such barriers is still possible, but it may be constrained to certain 
times of day, be slow, dangerous or require additional travel.  Busy two-lane roads, 
culverted areas, small to medium artificial water bodies or small earthen dams would 
commonly rate a score in this range.  More significant barriers (see "functioning impaired" 
category below) could affect migration to up to 10% of surrounding wetland/riparian 
habitat.

C
Functioning

AA is essentially isolated from surrounding wetland/riparian habitat by impermeable 
migration and dispersal barriers.  An interstate highway or concrete-lined water 
conveyance canal are examples of barriers which would generally create functional 
isolation between the AA and wetland/riparian habitat in the HCE.

A
 Reference Standard

No appreciable barriers exist between the AA and other wetland and riparian habitats in 
the HCE; or there are no other wetland and riparian areas in the HCE.

Scoring Guidelines

D
Functioning Impaired

Barriers to migration and dispersal preclude the passage of some types of 
organisms/propagules between the AA and up to 66% of surrounding wetland/riparian 
habitat.  Travel of those animals which can potential negotiate the barrier are strongly 
restricted and may include a high chance of mortality.  Up to 33% of surrounding 
wetland/riparian habitat could be functionally isolated from the AA.

B
Highly Functioning

Barriers impeding migration/dispersal between the AA and up to 33% of surrounding 
wetland/riparian habitat highly permeable and easily passed by most organisms.  
Examples could include gravel roads, minor levees, ditches or barbed-wire fences.  More 
significant barriers (see "functioning category below) could affect migration to up to 10% 
of surrounding wetland/riparian habitat. 

0.55

This sub-variable is intended to rate the degree to which the AA has become isolated from existing neighboring wetland and 
riparian habitat by artificial barriers that inhibit migration or dispersal of organisms.  On the aerial photograph, identify the man-
made barriers within the HCE that intercede between the AA and surrounding wetlands and riparian areas, and identify them by 
type on the stressor list.  Score this variable based on the barriers’ impermeability to migration and dispersal and the amount of 
surrounding wetland/riparian habitat they affect.  

Rules for Scoring:

1. On the aerial photo, outline all existing wetland and riparian habitat areas within the HCE.  This includes naturally 
occurring habitats, as well as those purposefully created or induced by land use change.

2. Identify artificial barriers to dispersal and migration of organisms within the HCE that intercede between the AA and 
surrounding habitats.  Mark the stressors present with a check in the first column and describe the general nature, 
severity and extent of each.  List additional stressors in empty rows at the bottom of the table and explain.

3. Considering the composite effect of all of identified barriers to migration and dispersal (i.e., stressors), assign an 
overall variable score using the scoring guidelines.

Stormwater detention area.

Railroad bridge crosses over the river and bisects the HCE.

Fences surround commercial buildings and parking areas.

Colorado Front Range Trail and South Platte River Trail.
Commercial areas and Denver Colliseum are in the HCE.

Comments/description

Ditch or Aqueduct

Interstate 70 crosses the northern portion of the HCE.

38th Street and bridge bisects the HCE.
Secondary  Highway
Major Highway

Artificial Water Body

Railroad

Fence

Urban Development
Agricultural Development



30 Percent of AA with Buffer

26-50% of AA with Buffer
0-25% of AA with Buffer

<0.9 - 0.8

<0.8 - 0.7

<0.7 - 0.6
<0.6

70-90% of AA with Buffer

Non-functioning

Variable 2: Contributing Area
The AA's Contributing Area is defined as the 250-meter-wide zone surrounding the perimeter of the AA. This variable is a 
measure of the capacity of that area to support characteristic functions of high quality wetland habitat.  Depending on its 
condition, the contributing area can help maintain wetland condition or it can degrade it.  Contributing Area condition is 
evaluated by considering the AA's Buffer and its Surrounding Land Use.  Buffers are strips or patches of more-or-less 
natural upland and/or wetland habitat more than 5m wide.  Buffers are contiguous with the AA boundary and they intercede 
between it and more intensively used lands.  The AA Buffer is characterized with three sub-variables: Buffer Condition, 
Buffer Extent, and Average Buffer Width.  The Surrounding Land Use Sub-variable considers changes within the 
Contributing Area that limit its capacity to support characteristic wetland functions.  Many of the acute, on-site effects of 
land use change in the Contributing Area are specifically captured by Variables 3 - 8.

Rules for Scoring:

1. Delimit the Contributing Area on an aerial photograph as the zone within 250 meters of the outer boundary of the AA.
2. Evaluate and then rate the Buffer Condition sub-variable using the scoring guidelines.  Record the score in the cell 
provided on the datasheet.   
3. Indicate on the aerial photograph zones surrounding the AA which have 
not.
4. Calculate the percentage of the AA which has a Buffer and record the value where indicated on the data sheet.
5. Rate the Buffer Extent  Sub-variable using the scoring guidelines.
6.Determine the average Buffer width by drawing a line perpendicularly from the AA boundary to the outer extent of the 
buffer habitat.  Measure line length and record its value on the data sheet.  Repeat this process until a total of 8 lines have 
been sampled.
7. Calculate the average buffer width and record value on the data form.  Then determine the sub-variable score using the 
scoring guidelines.
8.Score the Surrounding Land Use sub-variable by recording land use changes on the stressor list that affect the capacity 
of the landscape to support characteristic wetland functioning.
9. Enter the lowest of the three Buffer sub-variable scores along with the Surrounding Land Use Sub-variable score in the 
Contributing Area Variable scoring formula at the bottom of p. 2 of the data form.  The Contributing Area Variable is the 
average of the two sub-variable scores.

51-69% of AA with Buffer

1.0 - 0.9 90 - 100% of AA with Buffer

SV 2.2 - Buffer Extent

SV 2.2 - Buffer Extent

0.60
Functioning Impaired

Functioning

Highly Functioning

Reference Standard

1.0 - 0.9

<0.9 - 0.8

Buffer Condition Scoring Guidelines

Buffer vegetation is predominately native vegetation, human-caused disturbance of the substrate 
is not evident, and human visitation is minimal.  Common examples:  Wilderness areas, 
undeveloped forest and range lands. 

Buffer vegetation may have a mixed native-nonnative composition, but characteristic structure 
and complexity remain.  Soils are mostly undisturbed or have recovered from past human 
disturbance.  Little or only low-impact human visitation.  Buffers with higher levels of substrate 
disturbance may be included here if the buffer is still able to maintain predominately native 
vegetation.  Common examples: Dispursed camping areas in national forests, common in 
wildland parks (e.g. State Parks) and open spaces.

Reference 
Standard

Highly 
Functioning

Condition Grade

SV 2.1 - Buffer Condition

SV 2.1 - Buffer Condition Score

% Buffer Scoring Guidelines

0.62

Subvariable 
Score

Condition Class

<0.8 - 0.7

<0.7 - 0.6

<0.6

Buffer vegetation is substantially composed of non-native species.  Vegetation structure may be 
somewhat altered, such as by brush clearing.  Moderate substrate distrbance and compaction 
occurs, and small pockets of greater disturbance may exist.  Common examples: City natural 
areas, mountain hay meadows.

Buffer vegetation is substantially composed of non-native species and vegetation structure has 
been strongly altered by the complete removal of one or more strata.  Soil disturbance and the 
intensity of human visitation are generally high.  Common examples: Open lands around 
resource extraction sites (e.g., gravel mines), clear cut logging areas, ski slopes.  

Buffer is nearly or entirely absent.

Functioning

Functioning 
Impaired

Non-functioning

Subvariable Score



Record measured buffer widths in the spaces below and average.

11 43 16 10 8 0 1
1 2 3 4 5 7 8

X
X

X
X

Biological Resource Extraction

+

Surrounding 
Land Use 

)  ÷(

<0.6

The Surrounding Landscape is essentially comletely developed or is otherwise a cause of severe 
ecological stress on wetland habitats.  Commercial developments or highly urban landscapes 
generally rate a score of less than 0.6.

Land use changes within the Surrounding Landscape has been substantial including the a 
moderate to high coverage (up to 50%) of impermeable surfaces, bare soil, or other artificial 
surfaces; considerable in-flow urban runoff or fertilizer-rich waters common.  Supportive capacity 
of the land has been greatly diminished but not totally extinguished.  Intensively logged areas, low-
density urban developments, some urban parklands and many cropping situations would 
commonly rate a score within this range.

<0.7 - 0.6

<0.9 - 0.8

Some land use change has occurred in the Surrounding Landscape, but changes have minimal 
effect on the the landscape's capacity to support characteristic aquatic functioning, either because 
land use is not intensive, for example haying, light grazing, or low intensity silviculture, or more  
substantial changes occur in approximately less than 10% of the area.

Intensive Agriculture
Orchards or Nurseries
Livestock Grazing

Scoring GuidelinesVariable 
Score

Dams/impoundments

No appreciable land use change has been imposed Surrounding Landscape.

<0.8 - 0.7

38th street, railroad, and Arkins Street located in contributing area.

Condition Grade

Residential

Urban Parklands Globeville Landing Park surrounds AA; vegetation is maintained.

Variable 2: Contributing Area (p. 2)

Urban

Stressors

S
tr

es
so

rs
 =

 L
an

d 
U

se
 C

ha
ng

es

Pepsi warehouse, Auto Glass bussiness, Concrete bussiness.

Physical Resource Extraction

Artificial Water body

Rural
Dryland Farming

Industrial/commercial
Parking areas, roads, trails within contributing area.

Line #

SV 2.3 -  Average Buffer Width

0.62 SV 2.3 - Average Buffer 
Width Score

Buffer 
Width (m)

<0.7 - 0.6

Condition Grade

Catalog and characterize land use changes in the surrounding 
landscape and score.

0.6

Average Buffer width is 31-100m

Average Buffer width is 0-5mNon-functioning

<0.8 - 0.7

<0.6

Functioning Impaired Average Buffer width is 6-30m

Comments/description

0.6 20.6 = 0.60Variable 2 Score

Buffer Score
(Lowest score)

A
 Reference 
Standard

B
Highly Functioning

C
Functioning

D
Functioning 

Impaired

F
Non-functioning

1.0 - 0.9

Surrounding Landscape has been subjected to a marked shift in land use, however, the land 
retains much of its capacity to support natural wetland function and it is not an overt source of 
pollutants or sediment.  Moderate-intensity land uses such as dry-land farming, urban "green" 
corridors, or moderate cattle grazing would commonly be placed within this scoring range.

Transportation Corridor

Functioning

1 11
Avg. Buffer Width (m)

Average Buffer width is 190-250m

Average Buffer width is 101-189m<0.9 - 0.8 Highly Functioning

Reference Standard

6

Buffer Width Scoring Guidelines

SV 2.4 - Surrounding 
Land Use Score

Subvariable 
Score

1.0 - 0.9

SV 2.4 -  Surrounding Land Use



Scoring rules:

X
X

X
X

Condition 
Grade

0.7

Culverts or Constrictions Water passes through culvert upstream of AA.

Groundwater pumping

Draw-downs

Storm Drain/Urban Runoff

Increased Drainage Area

Stormwater drain.

Mining/Natural Gas Extraction

Point Source (urban, ind., ag.)

Unreliable water source.
Unreliable water source.Impermeable Surface Runoff

Irrigation Return Flows

Non-point Source

Comments/description

Ditches or Drains (tile, etc.)

Dams

Diversions

Transbasin Diversion

A
 Reference 
Standard

1.0 - 0.9

Variable 
Score

Actively Managed Hydrology

B
Highly 

Functioning

F
Non-

functioning

Unnatural drawdown events common and of mild to 
moderate intensity and/or duration; or uniform 
depletion up to 50%; or moderate to substantial 
reduction of peak flows or capacity of water to 
perform work.

Water source diminished enough to threaten or 
extinguish wetland hydrology in the AA.

Variable 3 Score 

<0.9 - 0.8

<0.8 - 0.7

Frequency, duration or magnitude of unnaturally 
high-water great enough to change the 
fundamental characteristics of the wetland.  

Unnatural drawdown events occasional, short 
duration and/or mild; or uniform depletion up to 20%; 
or mild to moderate reduction of peak flows or 
capacity of water to perform work.

Depletion
Unnatural drawdown events minor, rare or non-
existent, very slight uniform depletion, or trivial 
alteration of hydrodynamics.

C
Functioning

Unnatural drawdown events occur frequently with a 
moderate to high intensity and/or duration; or uniform 
depletion up to 75%; or substantial reduction of peak 
flows or capacity of water to perform work.  Wetlands 
with actively managed or wholly artificial 
hydrology will usually score in this range or 
lower.

Variable 3: Water Source
This variable is concerned with up-gradient  hydrologic connectivity.  It is a measure of impacts to the AA's water source, including 
the quantity and timing of water delivery, and the ability of source water to perform work such as sediment transport, erosion, soil 
pore flushing, etc.  To score this variable, identify stressors that alter the source of water to the AA, and record their presence on 
the stressor list.  Stressors can impact water source by depletion, augmentation, or alteration of inflow timing or hydrodynamics.  
This variable is designed to assess water quantity, power and timing, not water quality.  Water quality will be evaluated in Variable 
7.

Stressors

<0.6

<0.7 - 0.6

Augmentation
Unnatural high-water events minor, rare or non-
existent, slight uniform increase in amount of 
inflow, or trivial alteration of hydrodynamics. 

Occasional unnatural high-water events, short in 
duration and/or mild in intensity; or uniform 
augmentation up to 20%; or mild to moderate 
increase of peak flows or capacity of water to 
perform work.

Common occurrence of unnatural high-water 
events, of a mild to moderate intensity and/or 
duration; or uniform augmentation up to 50%; or 
moderate to substantial increase of peak flows or 
capacity of water to perform work.

Common occurrence of unnatural high-water 
events, some of which may be severe in nature or 
exist for a substantial portion of the growing 
season; or uniform augmentation more than 50% 
or capacity of water to perform work. Wetlands 
with actively managed or wholly artificial 
hydrology will usually score in this range or 
lower.

1. Use the stressor list and knowledge of the watershed to catalog type-specific impairments of the AA’s water 
source.  Mark the stressors present with a check in the first column and describe the general nature, severity and 
extent of each.  List additional stressors in empty rows at the bottom of the table and explain.

2. Considering the composite effect of stressors on the water source, rate the condition of this variable with the aid of 
the scoring guidelines.

D
Functioning 

Impaired



Scoring rules:

Alteration of Water Source

X

Condition Grade

Historical active floodplain areas are almost 
never wetted from overbank flooding, and/or 
groundwater infiltration is effectively cut off.

Less than 10% of the AA is affected by in situ 
hydrologic alteration; or more widespread 
impacts result in less than a 2 in. (5 cm) 
change in mean growing season water table 
elevation. 

Natural active floodplain areas flood on a 
normal recurrence interval.  No evidence of 
alteration of flooding and subirrigation 
duration and intensity.

Dikes/Levees/Berms

Riprapped banks.

Non-riverine Riverine

Little or no alteration has been made to the 
way in which water is distributed throughout 
the wetland.  AA maintains a natural 
hydrologic regime.

<0.8 - 0.7

B
Highly Functioning

<0.9 - 0.8

D
Functioning Impaired

C
Functioning

In channel-adjacent area, periods of drying or 
flooding are common; or uniform shift in the 
hydrograph near root depth.

33 to 66% of the AA is affected by in situ 
hydrologic alteration; or more widespread 
impacts result in a 6 in. (15 cm) or less 
change in mean growing season water table 
elevation.  Water table behavior must still 
meet jurisdictional criteria to merit this rating.

Adjacent to the channel, unnatural periods of 
drying or flooding are the norm; or uniform 
shift in the hydrograph greater than root 
depth.

Channel-adjacent areas have occasional 
unnatural periods of drying or flooding; or 
uniform shift in the hydrograph less than 
typical root depth.

Enlarged Channel

A
 Reference Standard

1.0 - 0.9

Diversions

Sediment/Fill Accumulation

Artificial Banks/Shoreline

Variable 
Score

Weirs

0.8Variable 4 Score 

Comments/description

<0.7 - 0.6

<0.6

Ditches

Ponding/Impoundment

Culverts

Between 10 and 33% of the AA is affected by 
in situ hydrologic alteration; or more 
widespread impacts result in a 4 in. (5 cm) or 
less change in mean growing season water 
table elevation. 

More than 66% of the AA is affected by 
hydrologic alteration which changes the 
fundamental functioning of the wetland 
system, generally exhibited as a conversion to 
upland or deep water habitat.

F
Non-functioning

Hardened/Engineered Channel

Channel Incision/Entrenchment

Variable 4: Water Distribution

2. Considering all of the stressors identified, assign an overall variable score using the scoring guidelines.  In most 
cases, the Water Source variable score will set the upper limit for the Water Distribution score.

This variable is concerned with hydrologic connectivity within  the AA.  It is a measure of alteration to the spatial distribution of 
surface and groundwater within the AA.  These alterations are manifested as local changes to the hydrograph and generally result 
from geomorphic modifications within the AA.  To score this variable, identify stressors within the AA that alter flow patterns and 
impact the hydrograph of the AA, including localized increases or decreases to the depth or duration of the water table or surface 
water.
Because the wetland’s ability to distribute water in a characteristic fashion is fundamentally dependent  on the condition of its water 
source,  in most cases the Water Source variable score will define the upper limit Water Distribution score .  For example, if 
the Water Source variable is rated at 0.85, the Water Distribution score will usually have the potential to attain a maximum score of 
0.85.  Additional stressors within or outside the lower end of the AA effecting water distribution (e.g., ditches and levees) will reduce 
the score from the maximum value. 

1. Identify impacts to the natural distribution of water throughout the AA and catalog them in the stressor table.

Road Grades

Stressors



Scoring rules:

Alteration of Water Source

X
X

X
X

X

Condition Grade

<0.8 - 0.7

<0.7 - 0.6

1.0 - 0.9

<0.9 - 0.8

Weirs

Confined Bridge Openings

Stressors have little to no effect on the magnitude, timing or hydrodynamics of the AA water 
outflow regime.A

 Reference Standard

0.69

Road Grades

Culverts

Diversions

Constrictions

Variable 
Score

Variable 5 Score 

B
Highly Functioning

D
Functioning Impaired

C
Functioning

High- or low-water outflows are  moderately affected, mild alteration of intermediate level 
outflow occurs; or hydrodynamics moderately affected. 

Outflow at all stages is moderately to highly impaired resulting in persistent flooding of 
portions of the AA or unnatural drainage; or outflow hydrodynamics severely disrupted.

F
Non-functioning

High- or low-water outflows are mildly to moderately affected, but at intermediate ("normal") 
levels flow continues essentially unaltered in quantity or character. 

<0.6

Water flows through a culvert before entering South Platte River.

This variable is concerned with down-gradient hydrologic connectivity and the flow of water and water-borne materials and energy 
out of the AA.  In particular it illustrates the degree to which the AA can support the functioning of down-gradient habitats.  It is a 
measure of impacts that affect the hydrologic outflow of water including the passage of water through its normal low- and high-flow 
surface outlets, infiltration/groundwater recharge, and the energetic characteristics of water delivered to dependent habitats.  In 
some cases, alteration of evapotranspiration rates may be significant enough of a factor to consider in scoring.  Score this variable 
by identifying stressors that impact the means by which water is exported from the AA.  To evaluate this variable focus on how 
water, energy and associated materials are exported out of the AA and their ability it support down-gradient habitats in a manner 
consistent with their HGM (regional) subclass.

Because the wetland’s ability to export water and materials in a characteristic fashion is to a very large degree dependent the 
condition of its water source, as with the Water Distribution variable,  in most cases the Water Source variable score will define 
the upper limit Water Outflow score .

Channel Incision/Entrenchment

Hardened/Engineered Channel

Artificial Stream Banks

1. Identify impacts to the natural outflow of water from the AA and catalog them in the stressor table.

2.Considering all of the stressors identified, assign an overall variable score using the scoring guidelines.  Take in to 
account the cumulative effect of stressors on the wetland's ability to export water and water-borne materials.  In most 
cases the Water Source variable will set the upper limit for the Water Outflow score.

The natural outflow regime is profoundly impaired.  Down-gradient hydrologic connection 
severed or nearly so.  Alterations may cause widespread unnatural persistent flooding or 
dewatering of the wetland system.

Several bridges cross the South Platte River downstream of the AA.

Scoring Guidelines

The sides of the staorm water area and South Platte River have artificial banks.

Water flows through a constricted area before entering South Platte River.

The sides and bottom of the stormwater area downstream of AA is concrete.

Dikes/Levees

Variable 5: Water Outflow

Stressors Comments/description

Ditches



Comments

Dredging/Excavation/Mining

Grading

Compaction

Plowing/Disking

Excessive Sedimentation

Dumping

Hoof Shear/Pugging

Aggregate or Mineral Mining

X Sand Accumulation

Channel Instability/Over Widening

Excessive Bank Erosion

Channelization

Reconfigured Stream Channels

Artificial Banks/Shoreline

Beaver Dam Removal

Substrate Embeddedness

Lack or Excess of Woody Debris

Condition 
Grade

B
Highly 

Functioning

This variable is a measure of the degree to which the geomorphic setting has been altered within the AA.  Changes to the surface 
configuration and natural topography constitute stressors.  Such stressors may be observed in the form of fill, excavation, dikes, 
sedimentation due to absence of flushing floods, etc.  In riverine systems, geomorphic changes to the stream channel should be 
considered if the channel is within the AA (i.e, small is size).  Alterations may involve the bed and bank (substrate embeddedness or 
morphological changes), stream instability, and stream channel reconfiguration.  Geomorphic changes are usually ultimately manifested 
as changes to wetland surface hydrology and water relations with vegetation.  Geomorphic alterations can also directly affect soil 
properties, such as near-surface texture, and the wetland chemical environment such as the redox state or nutrient composition in the 
rooting zone.  In rating this variable,  do not include these resultant effects of geomorphic change; rather focus on the physical impacts 
within the footprint  of the alteration within the AA  – For example, the width and depth of a ditch or the size of a levee within the AA 
would describe the extent of the stressors.  The secondary effects of geomorphic change are addressed by other variables.  All alterations 
to geomorphology should be evaluated including small-scale impacts such as pugging, hoof sheer, and sedimentation which can be 
significant but not immediately obvious.

Variable 6: Geomorphology

<0.8 - 0.7

Scoring Guidelines
Variable 

Score

1.0 - 0.9
A

 Reference 
Standard

<0.9 - 0.8

Scoring Rules:

1. Identify impacts to geomorphological setting and topography within the AA and record them on the stressor checklist.

2.Considering all of the stressors identified, assign an overall variable score using the scoring guidelines.

<0.7 - 0.6
D

Functioning 
Impaired

Pervasive geomorphic alterations have caused a fundamental change in site character and functioning, 
commonly resulting in a conversion to upland or deepwater habitat.

Stressors

C
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s 

O
n

ly
G

en
er

al

Fill, including dikes, road grades, etc.

<0.6
F

Non-
functioning

At least one important surface type or landform has been eliminated or created; microtopography has been 
strongly impacted throughout most or all of the AA; or more severe alterations affect up to 50%  of the AA.  
Evidence that widespread diminishment or alteration of native plant community exist due to physical habitat 
alterations.  Most incidentally created wetland habitat such as that created by roadside ditches and the like 
would score in this range or lower. 

C
Functioning

0.7
Variable 6 

Score

Topography essentially unaltered from the natural state, or alterations appear to have a minimal effect on 
wetland functioning and condition. Patch or microtopographic complexity may be slightly altered, but native 
plant communities are still supported.

Alterations to topography result in small but detectable changes to habitat conditions in some or all of the 
AA; or more severe impacts exist but affect less than 10% of the AA.

Sand and sediement have recently deposited within the AA.

Changes to AA topography may be pervasive but generally mild to moderate in severity.  May include 
patches of more significant habitat alteration; or more severe alterations affect up to 20 % of the AA. 



Scoring rules:

X
X

X

X
X

X

X

X
X

X

X

CDPHE Impairment/TMDL List

CDPHE Impairment/TMDL List

Few trees in area.

Vehicle fluids, herbicides, etc.

Reservoir/Power Plant Discharge

Industrial Discharge

Mechanical Soil Disturbance 

CDPHE Impairment/TMDL List

Unnatural Saturation/Desaturation

Cumulative Watershed NPS

0.80

 -If the AA is part of a water body that is recognized as impaired or recommended for TMDL development for one of the   
factors, then score that sub-variable 0.65 or lower.

3. For each sub-variable, determine its score using the scoring guideline table provided on the second page of the scoring 
sheet.  Scoring sub-variables is carried out in exactly the same way as normal variable scoring.  

Nearby Industrial Sites

0.70

0.50

0.80

0.62

No overhanging trees/shrubs.

Livestock

Excessive Temperature Regime

SV 7.3
Toxic contamination/

pH

Storm Water Runoff

Cumulative Watershed NPS

SV 7.4
Temperature

Lack of Shading

Road Drainage/Runoff

Cumulative Watershed NPS

Dumping/introduced Soil

SV 7.5
Soil chemistry/
Redox potential

Stormwater detention area.
Fish/Wildlife Impacts

Vegetation Impacts

Recent sedimentation.

Vehicle fluids, herbicides, etc.

Metal staining on rocks and veg.

Acid Mine Drainage

Point Source Discharge

CDPHE Impairment/TMDL List

Vehicle fluids, herbicides, etc.
CDPHE Impairment/TMDL List

Recent Chemical Spills

Agricultural Runoff

SV 7.2
Sedimentation/

Turbidity
Cumulative Watershed NPS

Excessive Turbidity

Fine Sediment Plumes

Nearby Construction Site

Excessive Deposition

Excessive Erosion

Agricultural Runoff

Numerous nearby sites.
Numerous roads & parking lots.

1.  Stressors are grouped into sub-variables which have a similar signature or set of causes.

Variable 7: Water and Soil Chemical Environment

Comments

2. Use the indicator list to identify each stressor impacting the chemical environment of the AA.

This variable concerns the chemical environment of the soil and water media within the AA, including pollutants, water and soil 
characteristics.  The origin of pollutants may be within or outside the AA.  Score this variable by listing indicators of chemical stress in 
the AA.  Consider point source and non-point sources of pollution, as well as mechanical or hydrologic changes that alter the chemical 
environment.  Because water quality frequently cannot be inferred directly, the presence of stressors is often identified by the presence 
of indirect indicators.  Five sub-variables are used to describe the Water and Soil Chemical Environment: Nutrient 
Enrichment/Eutrophication/Oxygen; Sedimentation/Turbidity; Toxic Contamination/pH; Temperature; and Soil Chemistry and Redox 
Potential.    Utilization of web-based data mining tools is highly recommended to help inform and support variable scores. 

4. Transcribe sub-variable scores to the following variable scoring page and compute the sum.

Excessive Algae or Aquatic Veg. Algae growth next to AA.

Sub-
variable 
Score

Sub-variable Stressor Indicator

SV 7.1
Nutrient Enrichment/

Eutrophication/
Oxygen (D.O.)

Agricultural Runoff

Septic/Sewage

Livestock

5. The lowest sub-variable score sets the letter grade range.  The composite of sub-variables influences the score within 
that range. 

Vehicle fluids, herbicides, etc.



+ + + + =

F
Non-

functioning

Input each sub-variable score from p. 1 of the V7 data form and calculate the sum.

<0.9 - 0.8

< 0.6
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Use the table to score the Chemical Environment Variable circling the applicable scoring rules.
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<0.7 - 0.6 Any single factor scores 

C
Functioning

X

A
 Reference 
Standard

Any single factor scores 

The factor scores sum >3.0 but 

The factor scores sum < 3.0

Variable 7: Water and Soil Chemical Environment p.2

D
Functioning 

Impaired

B
Highly 

Functioning

1.0 - 0.9

The factor scores sum >4.0 but 

The factor scores sum >3.5 but 

No single factor scores < 0.9 The factor scores sum > 4.5

<0.8 - 0.7

Sub-variable Scoring Guidelines

1.0 - 0.9

B
Highly Functioning

Variable 
Score

Condition 
Grade

N
u

tr
ie

n
t 

e
n

ric
h

m
e

n
t/

E
u

tr
o

p
h

ic
a

tio
n

/
O

xy
g

e
n

 (
D

.O
.)

C
Functioning

<0.9 - 0.8

<0.8 - 0.7
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Single Factor

0.80

Scoring Guidelines

Stress indicators not present or trivial.
A

Reference Standard

<0.6

Variable Score Condition Class

<0.7 - 0.6

0.50 0.62

0.65

Stress indicators scarcely present and mild, or otherwise not occurring in more than 10% 
of the AA.

Stress indicators present at mild to moderate levels, or otherwise not occurring in more 
than 33% of the AA.

Stress indicators present at moderate to high levels, or otherwise not occurring in more 
than 66% of the AA

Stress indicators strongly evident throughout the AA at levels which apparently alter the 
fundamental chemical environment of the wetland system

Variable 7 Score 

Any single factor scores < 0.6 

3.42

F
Non-functioning

D
Functioning Impaired

Any single factor scores 

Scoring Rules

Composite Score
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0

Aquatic

0

x x x x

= = = =

15

Veg. Layer Sub-
variable Score

0.750.6 0.6

DIFFERENCE BETWEEN 
CURRENT COVERAGE AND 

REFERENCE/EXPECTED

Reference/Expected  % 
Cover of Layer

10 15 70 0 95=

÷

+ ++

See sub-variable scoring 
guidelines on following page

Variable 8 Score 0.71

67.5

Brush Cutting/Shrub Removal

Dewatering

Excessive Herbivory

Exotic/Invasive spp.

Herbicide

28

+ + + =6.00 9.00 52.50

Tree Harvest

Weighted Sub-variable 
Score

Noxious Weeds

Over Saturation

Vegetation Layers

0

10

Loss of diversity.X

Variable 8: Vegetation Structure and Complexity

4.  Record the Reference Standard or expected percent coverage of each vegetation layer to create the sub-variable 
weighting factor.  The condition of predominant vegetation layers has a greater influence on the variable score than do 
minor components. 
5. Enter the percent cover values as decimals in the row of the stressor table labeled " Reference/expected Percent Cover 
of Layer".  Note, percentages will often sum to more than 100% (1.0).

1. Determine the number and types of vegetation layers present within the AA.  Make a judgment as to whether additional 
layers were historically present using direct evidence such as stumps, root wads or historical photographs.  Indirect 
evidence such as local knowledge and expert opinion can also be used in this determination.

2.  Do not score vegetation layers that would not normally be present in the wetland type being assessed.

Rules for Scoring:

This variable is a measure of the condition of the wetland's vegetation relative to its native state.  It particularly focuses on the wetland's 
ability to perform higher-order functions such as support of wildlife populations, and influence primary functions such as flood-flow 
attenuation, channel stabilization and sediment retention.  Score this variable by listing stressors that have affected the structure, diversity, 
composition and cover of each vegetation stratum that would normally be present in the HGM (regional) subclass being assessed. For this 
variable, stressor severity is a measure of how much each vegetation stratum differs functionally from its natural condition or from the 
natural range of variability exhibited the HGM subclass or regional subclass.  This variable has four sub-variables, each corresponding to a 
stratum of vegetation:  Tree Canopy; Shrub Layer; Herbaceous Layer; and Aquatics.

Current % Coverage of 
Layer

X

Tree Shrub Herb CommentsStressor

Girdling of some trees.

6.  Determine the severity of stressors acting on each individual canopy layers, indicating their presence with checks in the 
appropriate boxes of the stressor table.  The difference between the expected and observed stratum coverages is one 
measure of stratum alteration.

7.  Determine the sub-variable score for each valid vegetation layer using the scoring guidelines on the second page of the 
scoring sheet.  Enter each sub-variable score in the appropriate cell of the row labeled "Veg. Layer Sub-variable Score". If 
a stratum has been wholly removed score it as 0.5.

8.  Multiply each layer's Reference Percent Cover of Layer  score by its Veg. Layer Sub-variable scores and enter the 
products in the labled cells.  These are the weighted sub-variable scores.  Individually sum the Reference Percent Cover 
of Layer  and Weighted Sub-variables scores. 

3.  Estimate and record the current coverage of each vegetation layer at the top of the table.

9.    Divide the sum of "Veg. Layer Sub-variable Scores" by the total coverage of all layers scored.  This product is the 
Variable 8 score.  Enter this number in the labeled box at the bottom of this page.

0 98

Livestock Grazing

Loss of Zonation/Homogenization

Mowing/Haying



Condition 
Grade

<0.6

Sub-variable 8 Scoring Guidelines:

Variable Score

D
Functioning 

Impaired
<0.7 - 0.6

C
Functioning

<0.8 - 0.7

Stressors present with enough intensity to cause significant changes in the character of vegetation, 
including alteration of layer coverage, structural complexity and species composition.  The vegetation 
layer retains its essential character though.  AA's with a high proportion of non-native grasses will 
commonly fall in this class.  Stress related change should generally be less than 33% for any given 
attribute (e.g., 33% cover of invasive, 33% reduction in richness or cover) if the stressor is evenly 
distributed throughout the wetland.  Stress related change could be as much as 66% for a given attribute 
if stressors are confined to patches comprising less than 25% of the wetland. 

F
Non-

functioning

Stressor intensity severe enough to cause profound changes to the fundamental character of the 
vegetation layer.  Stress-related change should generally be less than 66% for any given attribute (e.g., 
66% cover of invasive, 66% reduction in richness or cover) if the stressor is evenly distributed throughout 
the wetland.  Stress related change could be as much as 80% of a given attribute if stressors are 
confined to patches comprising less than 50% of the wetland. 

Vegetation layer has been completely removed or altered to the extent that is no longer comparable to 
the natural structure, diversity and composition.

Scoring Guidelines

Based on the list of stressors identified above, rate the severity of their cumulative effect on vegetation structure and complexity for each 
vegetation layer.

Stressors present at intensity levels sufficient to cause detectable, but minor, changes in layer 
composition.  Stress related change should generally be less than 10% for any given attribute (e.g., 10% 
cover of invasive, 10% reduction in richness or cover) if the stressor is evenly distributed throughout the 
wetland.  Stress related change could be as high as  33% for a given attribute if stressors are confined to 
patches comprising less than 10% of the wetland.

A
 Reference 
Standard

B
Highly 

Functioning

Stressors not present or with an intensity low enough as to not detectably affect the structure, diversity or 
composition of the vegetation layer.

1.0 - 0.9

<0.9 - 0.8

Variable 8: Vegetation Structure and Complexity p. 2



Scoring Procedure:

Functional Capacity Indices

Function 1 -- Support of Characteristic Wildlife Habitat

V1connect + V2CA + (2 x V8veg)

0.55 + 0.60 + 1.42 + + + = 2.57 ÷ 4 =

Function 2 -- Support of Characteristic Fish/aquatic Habitat

(3 x V3source) + (2 x V4dist) + (2 x V5outflow) + V6geom + V7chem

2.10 + 1.60 + 1.38 + 0.70 + 0.65 + = 6.43 ÷ 9 =

Function 3 -- Flood Attenuation

V2CA + (2 x V3source) + (2 x V4dist) + (2 x V5outflow) + V6geom + V8veg

0.60 + 1.40 + 1.60 + 1.38 + 0.70 + 0.71 = 6.39 ÷ 9 =

Function 4 -- Short- and Long-term Water Storage

V3source + (2 x V4dist) + (2 x V5outflow) V6geom

0.70 + 1.60 + 1.38 + 0.70 + + = 4.38 ÷ 6 =

Function 5 -- Nutrient/Toxicant Removal

(2 x V2CA) + (2 x V4dist) + V6geom V7chem

1.20 + 1.60 + 0.70 + 0.65 + + = 4.15 ÷ 6 =

Function 6 -- Sediment Retention/Shoreline Stabilization

V2CA + (2 x V6geom) + (2 x V8veg)

0.60 + 1.40 + 1.42 + + + = 3.42 ÷ 5 =

Function 7 -- Production Export/Food Chain Support

V1connect + (2 x V5outflow) + V6geom + V7chem + (2 x V8veg)

0.55 + 1.38 + 0.70 + 0.65 + 1.42 + = 4.70 ÷ 7 =

4.  Divide the total functional points achieved by the functional points possible.  The typical number of total points possible is provided, 
however, if a variable is added or subtracted to FCI equation the total possible points must be adjusted.

Habitat Connectivity (Connect)

Water Distribution (Dist)

Water Source (Source)

Contributing Area (CA)

0.70

0.80Variable 4:

FCI

0.60

FACWet Score Card

Variable 1:

Variable 2:

5.  Calculate the Composite FCI, by adding the FCI scores and dividing by the total number of functions scored (usually 7).
6.  If scoring is done directly in the Excel spreadsheet, all values will be transferred and calculated automatically.

VARIABLE SCORE TABLE

Variable 3:
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1.  Transcribe variable scores from each variable data sheet to the corresponding cell in the variable score table.

H
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Variable 5:

2.  In each Functional Capacity Index (FCI) equation, enter the corresponding variable scores in the equation cells.  Do not enter values in 
the crossed cells lacking labels.  
3.  Add the variable scores to calculate the total functional points achieved for each function.
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Variable 6:

Variable 7: Chemical Environment (Chem)

Geomorphology (Geom)

Vegetation Structure and Complexity (Veg)Variable 8:

Total 
Functional 

Points

0.55

Composite FCI Score

Divide by the Number of Functions Scored

0.69Water  Outflow (Outflow)

Sum of Individual FCI Scores

0.71

0.65

0.70

÷ 7

0.68

0.69

0.64

0.71

0.71

0.73

0.69

0.67

4.84



Note:  The following FACWet form was completed for a wetland delineated 
on November 18, 2013. To be consistent with the previous 
delineation’s numbering structure, Globeville Outfall AA-1, as shown 
on the FACWet form, was assigned WET-Culv02 in the body of this 
report.
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