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2901 West 19th Avenue
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February 10, 1969

Charles E. Shumate, Chief Engineer
Division of Highways, State of Colorado
4201 East Arkansas Avenue
Denver, Colorado 80222

Subject: The Columbine Freeway Study F004-1(48)
Santa Fe Drive 1-25 South to State Highway 75

Dear Mr. Shumate:

Civil Engineers
Structural Engineers

Land Surveyors

Phone: 433-7321

We are pleased to submit the Columbine Freeway Study for the Platte River Valley corridor
between the Valley Highway (1-25) on the north and Chatfield Road (State Highway 75) near
the Douglas—Arapahoe County line on the south. Our work was performed in accordance with the
agreement dated February 2, 1968, between the Division of Highways, State of Colorado, and
this firm. This study was made to determine a recommended freeway route through the Platte
River Valley corridor and to set forth recommended designs and concepts for that freeway.

A design team consisting of engineers, planners and architects was utilized in accomplishing the
work for this report. Our engineering staff was supplemented by planning and architectural sup-
port provided by the staff of Harman, O'Donnell & Henninger Associates, Inc., our planning
consultants. Valuable support for such aspects of the Freeway as planning considerations for route
selection, architectural and planning concepts for joint usage development, and concepts for
landscaping, signing and lighting were provided by our planning consultants.

Preliminary planning was started for a freeway located on existing Santa Fe Drive for the length
of the study corridor. As this design proceeded, it became obvious that an alternate location away
from the existing business frontages along Santa Fe Drive should be investigated. An alternate
route west of the South Platte River was selected between the Valley Highway and Belleview
Avenue which would utilize as much open or undeveloped ground as possible and which would
provide a compatible transition between existing and proposed land uses in the corridor.

During the study, members of our design team solicited information from public organizations
and representatives of citizens' groups involved in the study corridor to make the Freeway com-
patible with community planning efforts and to develop appropriate joint usage concepts. Plans
of various agencies for community facilities were considered in selecting the proposed freeway
alignment. Plans of private interests along the route were also considered.

The Denver Metropolitan Area Transportation Study, 4B Surface Street System Analysis, 1966,
was used as a base for projected street development of all east-west cross streets in the study cor-
ridor. An evaluation of this study with reference to the crossing streets is presented as a part of the
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Columbine Freeway study. The relationship of the Freeway to rubber-tired mass transit vehicles
has been investigated, and the interchange types selected are compatible with the latest known
and most acceptable methods of providing service for rubber-tired mass transit vehicles.

We wish to thank the members of the Division of Highways for their excellent cooperation in
preparing separate traffic projections for the entire length of both the Santa Fe Route and the
Western Route and in preparing right of way costs for necessary freeway acquisition on both
alignments. We appreciate being given the opportunity to perform this important assignment, and
we have particularly appreciated working with members of the Division of Highways; the Bureau
of Public Roads; Arapahoe County; the cities of Denver, Englewood, Littleton and Sheridan; and
many other citizens' groups that were involved. We believe that the freeway design recommen-
dations as presented in this report could provide the basis for a major expansion and private
redevelopment of the southwest Platte River Valley area; and that the influence of such a freeway
would have a far-reaching and profound economic impact on the metropolitan area.

Respectfully submitted,

EURER, INC.

Malcolm R. Meurer, President

MRM:at
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,,„ x4ioxsql , e+,, • :04 r 4407 o Mk"; ; - ••• - - - - MY'r•P' * f•Ìt **. rye 41'. 1.14"ert z-c.- n- • - ' r•Tr• f.4. • ' • I. "'• • or .•
• tifffi WM1 !AI` 441°45 51k q4'41;.•‘' • * 377:5Tr. !.••-•.::•-•`..r*',:rr'lf.7a'-7'• 47. 11,11 rag T:20thrlit .M•rs 13 frikt lin...J.* r, itr-ty‘ • tr•••• -•; • .1 ''•-f„!•••=k• --tt•" ?ilf.,t7‘; OVA, •`WIrtZt.1 i9f,141"at . ,trurItt.tt* trf "11 111;71?.!•Ir s..•••"•.; s •

riTt-7 '
.t*. tied'. •

- •

war •
•e • ttir.Itt-!•,60•4h

- t • " - • -7.....k7:11._Tre ;NI 
4.-'74-.1" • • • -' 

1",`•41,?"1.' 

.t• .41 • -,0:-'1411,f;•:lni

441P.2 ititiCZC17411;*...-.•
lit a 1120.1C" r nkstgret

m-,1 ,611 Hamm

4391* al441? --roglso

??. *.'•.4r4iA elfr

t

or:A 
"

, ",1.7 •••• • '

w4.4:•24: 51545,17.4..:1:431Z-;
;0^ ist•

!
iS4.411V- ktiONifrh4 r4

r-A
4ffligieligintat .:
7 '412rir si 4`a mmein-

VA giga!
Asci..maa. \s,"4" au at

vo--t-: '
ow

"MIN

-

(:!:f.Alt4;•'.i;'
r.egt:i4

4.

, F-T g-AqiWRA-s,:\:'&1,c444t41

•

'4' A •
Jet ' ", • 4 -•

r ',Ls! ;
•



Chapter Description

SUMMARY OF CONCLUSIONS

Page

2

IV PLANNING CONSIDERATIONS FOR ROUTE

SELECTIONS

VII WESTERN ROUTE

INTRODUCTION 100

TRANSPORTATION AND FREEWAY PLANNING 13 PLANNING, PRELIMINARY DESIGN, AND
INTRODUCTION

ALTERNATE ROUTES STUDIED 16 LANDSCAPE CONSIDERATIONS 100
PROJECT HISTORY 4 LANDSCAPE DESIGN CRITERIA 18 STORM DRAINAGE 107
AUTHORIZATION FOR REPORT AND OBJECTIVES 4

V DESIGN CRITERIA UTILITIES 107
NEED FOR FREEWAY 4 CONSTRUCTION PHASING 107
SOURCES OF ROUTE STUDY DATA 5 DESIGN BASIS

SAFETY FEATURES

19
19 VIII OTHER ROUTE INVESTIGATIONS

II TRAFFIC ANALYSIS
BRIDGE CONCEPTS 19 RAILROAD ROUTE INVESTIGATIONS 142

TRAFFIC PROJECTIONS 6 ROADWAY SECTION 28 SPLIT ALIGNMENT INVESTIGATIONS 143
ROUTE COMPARISONS 6 RIGHT OF WAY 28 IX COST ESTIMATES, RIGHT OF WAY CONSIDERATIONS
VALLEY HIGHWAY INTERCHANGE

REQUIRED NUMBER OF LANES

8

8
VI SANTA FE ROUTE BASIS OF COST ESTIMATES 144

INTERCHANGE DESIGN 8 INTRODUCTION 31 RIGHT OF WAY COSTS 144

PLANNING, PRELIMINARY DESIGN, AND RIGHT OF WAY CONSIDERATIONS 145
III MASS TRANSIT STUDIES AND RECOMMENDATIONS LANDSCAPE CONSIDERATIONS 31 X CONCLUSIONS

GENERAL CONSIDERATIONS 9 STORM DRAINAGE 41
RECOMMENDED CRITERIA 10 UTI LITIES 41

RECOMMENDED ROUTE 146

SUGGESTED GUIDELINES FOR OPERATION

SUMMARY OF RECOMMENDATIONS

12

12
CONSTRUCTION PHASING 43

ADVANTAGES OF WESTERN ROUTE

DISADVANTAGES OF WESTERN ROUTE

146
146

FUTURE OF SANTA FE DR. 146

LIST OF SELECTED REFERENCES 148

C
O
N
T
E
N
T
S
 

0

TA

Tal

Tat

Tat

Tat

Tat

FIC

Fig

Fig

Fig

Fig

F igi

F igi

F igi

Figi

F ig

FigL

F igu

F igu

Figu

Figu

Figu

Figu

Figu



TABLES Figure 18 Hampden Bridges—Western Route  26 Figure 38 Typical Landscape Treatment—Valley

100 Page Figure 19 Railroad Bridge  27
Highway to Florida Ave.  104

Figure 39 Suggested Future Land Use:
100
107

Table 1

Table 2

Design Criteria for Columbine Freeway  

Drainage Summary—Santa Fe Route  

28

42

Figure 20

Figure 21

Roadway Sections—Santa Fe Route 

Roadway Sections—Western Route  

29

30
Overland Park—Ruby Hill Park  

Figure 40 Typical Landscape Treatment—Florida Ave.

105

107 Table 3 Drainage Summary—Western Route 108 Figure 22 Development Potential 32 to Jewell Ave.  106107 Table 4 Railroad Right of Way Cost Comparisons  143 Figure 23 Illustrative Landscape Planting 34 Figure 41 Typical Landscape Treatment—Jewell Ave. to
Table 5 Columbine Freeway—Summary of Costs  145 Figure 24 Suggested Future Land Use: Yale Ave 106

142 Overland Park—Ruby Hill Park  34 Figure 42 Typical Landscape Treatment—Yale Ave. to
143

Figure 25 Typical Landscape Treatment—Valley Hampden Ave 106
FIGURES Highway to Florida Ave.  35 Figure 43 Typical Landscape Treatment—Hampden

144 Page Figure 26 Typical Landscape Treatment—Florida Ave. Ave. to Belleview Ave 107
144 Figure 1 Study Corridor 3 to Evans Ave.  35 Figure 44 Suggested Future Land Use Between Freeway145

Figure 2 Existing and Proposed Freeway System  5 Figure 27 Suggested Future Land Use at Hampden & River at Union Ave.  107

Figure 3 Traffic Volume Distribution  6
Interchange  36 Figure 45 Typical Santa Fe Dr. Grade Separation

146
146

Figure 4 Ken Caryl Road Connection  7
Figure 28 Typical Landscape Treatment—Evans Ave.

to Chenango Ave. 36

Crossing  147

146 Figure 5 Bus Transit Concepts  10
Figure 29 Typical Landscape Treatment—Chenango DRAWINGS146 Figure 6 Suggested Transit Parking  11 Ave. to Belleview Ave 37 SANTA FE ROUTE Page

148 Figure 7 Preferred Bus Lane  11 Figure 30 Suggested Future Land Use—Bowles Ave. Drawings 1-21 Plan and Profiles  44— 64
Figure 8 Study Corridor Schematic  14 Interchange  38 Drawings 22-41 Plans of Interchanges and Ramp
Figure 9 Freeway Alignments Studied  15 Figure 31 Typical Landscape Treatment—Belleview Ave. Grades  65— 84
Figure 10 Recommended Land Use Relationships  17

to Bowles Ave. 38
Drawing 42 Storm Drainage  85

Figure 11 Typical Box Girder  19
Figure 32 Bowles Interchange  39

Drawings 43-56 Existing Utilities and Right of Way  86— 99Figure 33 Pedestrian Overpass  40Figure 12

Figure 13

Single Span Bridge  

Two Span Bridge  

20

21
Figure 34 Typical Landscape Treatment—Bowles Ave.

to Ridge Rd.  40

WESTERN ROUTE

Drawings 57-71 Plan and Profiles  109-123Figure 14 Viaduct Structure  22 Figure 35 Typical Landscape Treatment—Ridge Rd. to Drawings 72-83 Plans of Interchanges and RampFigure 15 Hampden Interchange—Santa Fe Route  23 County Line Rd.  41 Grades  124-135Figure 16 Hampden Bridges—Santa Fe Route  24 Figure 36 Mississippi Ave.—Santa Fe Dr. Improvement  101 Drawing 84 Storm Drainage  136Figure 17 Hampden Interchange—Western Route  25 Figure 37 Development Potential 102 Drawings 85-89 Existing Utilities and Right of Way  137-141



0

0

U-
0

S
U
M
M
A
R
Y
 

The two alignments studied are both satisfactory in terms of community

development potential. The Santa Fe Route basically follows an existing bar-

rier and division line in the urban development pattern and no additional

disruptions, with the exception of added right of way requirements, are

encountered. The Western Route, on the other hand, traverses an area in

which the future development pattern will not be substantially disrupted or

adversely affected by the construction of a freeway. Both alignments are very

similar in terms of their relationship to the community facilities, overall urban

development patterns, and the future joint usage and redevelopment possibili-

ties. Both routes are compatible with the future development plans of the

communities and counties affected. As alternates, however, the two routes

have differences, some of which are substantial.

It is the recommendation of this study that the Freeway be located on the

Western Route as opposed to locating the Freeway on the Santa Fe Route.

The Western Route has distinct advantages in that it provides a better con-

nection with the Valley Highway than the Santa Fe Route, and the turning

movements in this interchange for the Western Route are much simpler and

can be signed more easily. The severe restrictions along existing Santa Fe Dr.

adjacent to the Gates Rubber Co. are completely avoided by utilizing the

Western Route. A large amount of open, undeveloped land is available for

Freeway construction along the Western Route as compared with the Santa

Fe Route. This right of way must be reserved to insure that it will be avail-

able at the time of Freeway construction. In addition, the Western Route

allows the existing businesses to be preserved along Santa Fe Dr.

The Western Route, with more land available, has the desired design feature

that one way frontage roads are provided either side of the Freeway along

most of the route to Belleview Ave. This will provide added traffic carrying

capacity and a bypass in case of an accident on the Freeway. The alignment

on the Western Route is superior to that of the Santa Fe Route in that it does

not have the three distinct turning movements at each interchange which

would be encountered along the Santa Fe Route. The Western Route has the

advantage of causing a minimum disruption to existing traffic carried within

the corridor by maintaining Santa Fe Dr. during construction of the Free-

way. The Western Route will not isolate and restrict services that can be pro-

vided by the D & RGW Railroad. The advantage of providing grade separation

crossings along Santa Fe Dr. is not included as a part of the Western Route;

however, the three grade separation crossings that would be provided on the

Santa Fe Route can be provided as an additional part of the Western Route

for approximately $2.1 million. Even with this feature included, there would

be a major cost differential favoring the Western alignment.

2

The cost of the Western alignment, including the spur connection from the

Valley Highway to the Broadway—Lincoln one way pair, is estimated to be

$47,760,000 for a 10.8 mile segment, which is $4.42 million per mile, includ-

ing right of way. The estimated cost for the Santa Fe Route is $63,110,000

for the same length of segment, which is $5.84 million per mile. This gives a

distinct cost advantage to the Western Route, attributable mainly to savings

anticipated in right of way acquisition costs.

A traffic analysis for both routes indicated that the initial construction of the

Freeway should include 6 lanes from the Valley Highway to Bowles Ave. and

4 lanes from Bowles Ave. south to County Line Rd. A freeway south of

Bowles Ave. is not warranted at this time due to the low traffic volumes.

It is recommended that bridges be constructed to their ultimate width to pro-

vide 8 freeway lanes from the Valley Highway to Bowles Ave. and 6 lanes

from Bowles Ave. to County Line Rd. This construction would eliminate the

need for expensive widening of bridges at a later date as the traffic volume

increases. Provisions have been made in the preliminary Freeway design to

accommodate rubber-tired mass transit vehicles. Diamond interchanges have

been planned at the major cross streets which will allow the incorporation of

mass transit vehicles at the time they are required. It has been found this

type of an interchange is most suitable for bus transit vehicles. Several features
that are satisfactory for mass transit vehicles, such as acceleration lanes of

approximately 1,070 feet, 450 foot deceleration lanes and 12 foot lane widths

are provided. Recommendations are given for designation of a preferred lane

on the Freeway for rubber-tired mass transit vehicles.

Recommended landscape design criteria is given for both freeway alignments

studied. Because of the urban nature of the South Platte corridor, only

enough right of way to serve the functional needs of the freeway should be

acquired. Because of the Freeway speeds, it is recommended that large scale,

visually simple landscape elements be provided. The Freeway should reflect

the landscape characteristics of the area through which it passes. Plantings

should be in large masses of one plant variety, rather than individual speci-
mens. It has been recommended that an irrigated landscape be provided for

this Freeway. Provision for continuous lighting between interchanges and
complete lighting of the interchanges has been included in the design of this

Freeway.

Some of the recreational area adjacent to the Overland Park Golf Course is

required for Freeway construction. It is recommended that replacement land

be provided south of the existing golf course between Jewell Ave. and Evans

Ave. This location for an expanded Overland Park Golf Course is consistent

with future plans of the City of Denver.

After a study of the possibility of utilizing railroad right of way for Freeway

construction by moving the D & RGW railroad east onto the AT & SF right

of way, it was concluded that this possibility was not practical. There was no

cost savings in attempting to obtain right of way from either of the rail-

roads. A preliminary investigation of possible split alignments was made.

Both split alignments would utilize Santa Fe Dr. for southbound traffic, and

either East Platte River Dr. or the Western Route for northbound traffic.

Neither of these possibilities was found to be feasible.

Because the Columbine Freeway as it is now planned would qualify as a pri-

mary system on the State highway system, available financing would be 54%

from Federal aid and 46% from State funds. This compares with interstate

highway financing available of 90% from Federal aid and 10% from State

funds.
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INTRODUCTION

PROJECT HISTORY

A southwest freeway in the South Platte Valley corridor was first proposed
and recommended in a Comprehensive Plan adopted by the City and County
of Denver in 1958. The corridor as shown on Figure 1 was the area of study
in 1958 and covers the general area of study in this report. Beginning at the
present interchange of the Valley Highway and South Sante Fe Dr., the pro-
posed freeway route as recommended in 1958 crossed the South Platte River
and paralleled South Lipan St. to Florida Ave., where it turned southwest
along the west bank of the South Platte River. The route intersected West
Evans in the vicinity of South Osage and then continued along the west side
of the Colorado and Southern Railway spur to intersect Hampden Ave. near

South Clay. South of Hampden, the route stayed west of the South Platte

River with the exception of passing around the east side of Centennial Race

Track. South of the Race Track, the route was located along Platte Canyon

Rd. to serve the newly opened Martin Plant and the rapidly developing south-

west metropolitan area. At that time, South Wadsworth Blvd. south of Hamp-

den had not been developed as it is today to serve the developing southwest

area.

The corridor was studied further in a Denver Planning Office report of

August, 1961, entitled "Southwest Freeway—Feasibility Study." That report

investigated, as possible freeway locations, South Santa Fe Dr., a roadway on

either side of the South Platte River, and a route west of the River generally

along the alignment suggested by the 1958 Comprehensive Plan. The 1961

Denver study recommended the westerly alignment, noting costs and acqui-

sition problems along South Santa Fe Dr., major realignments required of the

South Platte River for two roadways paralleling the River, and the fact that

the westerly route was closer to the population to be served.

Recommendations of the 1961 Denver study were used by the Denver Metro-

politan Area Transportation Study (DMATS) to formulate the study corri-

dors for a proposed metropolitan transportation system. An assignment of

the southwest freeway to the metropolitan transportation system was first

made in the 1963, System 3, DMATS analysis.

Between 1961 and 1963, the development of Ruby Hill Park proceeded with

Denver's acquisition of the high land of Ruby Hill Park and the development

of plans for a park—golf course complex on either side of the River from West

Florida to West Jewell. Because of this development of Ruby Hill Park, it was

Denver's recommendation that the alignment of the proposed freeway in this

area be moved to the west of Ruby Hill Park between Florida and Jewell to

avoid taking the proposed freeway along the River between these two facili-

ties. The alignment around the west side of Ruby Hill Park was the route

LIJ used in the 1963, System 3, DMATS analysis.

In 1966, the Denver Planning Board made its recommendations for the

Columbine Freeway location to the Executive Committee of DMATS. The

Columbine Corridor was shown along the eastern edge of the College View

residential area, along the western side of Ruby Hill Park and along Sander-

son Gulch to Arizona Avenue. Two alternates were suggested for the corridor

from Arizona north. One would go directly northeast to the Santa Fe—

Valley Highway interchange area and the other alternate would proceed

east paralleling Arizona to the vicinity of South Downing and the Valley

Highway, where a new interchange was proposed. In the DMATS interim

report of July, 1966, these recommendations were included with the route

paralleling Arizona to Downing shown as the main route and the route to

interchange with the Valley Highway shown as an alternate. Also in 1966, a

report on the future of the Platte River Valley after the June, 1965, flood

was published by a special task force working under the direction of the

Mayor of Denver. In the southern part of the Platte Valley, the report recom-

mended an expanded Ruby Hill—Overland Park recreation complex along the

River and showed the lower part of the Columbine Freeway skirting this

complex on the west. The Columbine Freeway was shown paralleling Arizona

toward Downing Street and the Valley Highway.

Later in 1966, transportation planning groups in the metropolitan area were

approached by private interests in the general Platte Valley area. These pri-

vate interests indicated an interest in pursuing the possibility of a freeway

along South Santa Fe Drive. After considerable discussion among the several

governmental jurisdictions involved, it was agreed that the Santa Fe align-

ment for the freeway should be studied in more detail as well as the

alignment west of the River. The Santa Fe alternate for the Columbine

Freeway was then added to the proposed metropolitan area freeway system

as envisioned by interested governmental jurisdictions.

Because of the foregoing plans for a southwest freeway and recent requests

from Denver for high priority consideration of such a freeway, the Colorado

Division of Highways has undertaken a route location study.

AUTHORIZATION FOR REPORT AND OBJECTIVES

Authorization of the route location study was given to the firm of Meurer,

Serafini and Meurer, Inc., on February 2, 1968. An agreement was entered

into with the Division of Highways, State of Colorado, to prepare a route

location and feasibility study for the Columbine Freeway. The route loca-

tion study was to include the general vicinity of South Santa Fe Drive

between the locations of State Highway 75 (Chatfield Road) on the south

and Interstate Highway 25 (Valley Highway) on the north for a total dis-

tance of approximately ten miles. It was intended that the route location

study should encompass not less than two alternate plans, including but not

limited to railroad and off-railroad alignments.

It was the Division of Highways' intent that the consultant would make a

thorough examination along the entire route, including all feasible and eco-

nomical locations, to study alternates of a freeway route with joint usage and

facilities that would complement community development. The study was to

include recommended preliminary roadway alignments, grades, access, struc-

tures, treatment of existing utilities, cost estimates and right of way require-

ments for each route studied. All of the information obtained and developed

during the study was to be written and included in a report which would sum-

marize the findings of each route studied, with conclusions and recommenda-

tions.

NEED FOR FREEWAY

In examining the DMATS System 5 transit corridors as shown on Figure 2,

it can be seen that from the southeast quadrant of the city, which is served

by the Valley Highway to Hampden Ave. on the west, the Columbine Free-

way would provide a necessary transportation corridor. In an east-west direc-

tion, Sixth Ave. is in existence as a freeway west of the Valley Highway.

Hampden Ave. from the foothills near Morrison to Santa Fe Dr. is being

developed to a freeway status, and the New Chatfield Road is being planned

as a freeway along the Douglas County—Arapahoe County line. Examining

the north-south corridors from the Chatfield Dam to the Denver central busi-

ness district, it can be seen that the only major arterials west of South Santa

Fe Dr. are (1) Federal Blvd. which terminates at the Centennial Race Track;

(2) Sheridan Blvd., which in essence has been terminated at Bow Mar; and

(3) Wadsworth Blvd., which now serves the southwest area near Martin Com-

pany. At the time of latest traffic counts in 1965, Santa Fe Dr., a four lane

major arterial with a center lane for left turns, was carrying approximately

33,000 vehicles per day in the vicinity of Mississippi Ave. Design capacity for

such an arterial roadway is approximately 22,500 vehicles per day. Addi-

tionally, the intersection problem at Mississippi Ave. and Santa Fe Dr., based

on accident statistics, is the third worst intersection in the city of Denver.

In examining the need for a freeway, one important fact which should be

realized is that the greatest volume of daily urban travel is to and from points

in the urban area other than the central business district. As much as 95% of

this travel, including that in the large cities, is by auto or truck. Other forms

of transportation, such as mass transit rail or mass transit buses, often do not

conform to the travel pattern of people traveling to areas other than the cen-

tral business district. Other methods as they presently exist cannot provide

for this need in any reasonable, economic way. Currently the automobile and

the highway are unmatched in providing much of the service demanded by a

diversified, spread out, urban society. Nevertheless, the automobile cannot do

the whole job. Until it is found from evidence that the future urban life will

not include the automobile, we must continue to seek a city form compatible

with the automobile and, at the same time, work with transit authorities, The

Department of Transportation, the cities and counties and planning agencies,

to provide a complementary mass transportation system which is vitally neces-

sary for our urban areas. Further consideration of mass transit is given in

Chapter II of this report.
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FIG. 2 / DMATS SYSTEM 5 EXISTING AND PROPOSED FREEWAY SYSTEM

SOURCE OF ROUTE STUDY DATA

Basic data for this project was gathered from many sources, including the
followin

1. Division of Highways, State of Colorado
2. U. S. Bureau of Public Roads
3. City and County of Denver
4. City of Englewood
5. City of Littleton
6. City of Sheridan
7. Denver Regional Council of Governments
8. Arapahoe County
9. South Platte Area Redevelopment Council

10. South Suburban Metropolitan Parks and Recreation District
11. Colorado Water Conservation Board
12. U. S. Army Corps of Engineers
13. Denver Urban Renewal Authority
14. Model Cities Program in the College View area
15. Utility companies and districts
16. Railroad companies
17. Major private interests being affected by the freeway

The Colorado Division of Highways furnished soil boring information along
the route; traffic information including present average daily traffic and
projected average daily traffic for 1990; plans of existing highway projects;
cost estimates of required right of way; uncontrolled aerial photography;
and a copy of all related reports and studies for the subject area.

In the process of gathering basic information during the course of the study
many meetings were held with interested city and county planning and engi-
neering departments and interested private parties to gain the fullest under-
standing of present and proposed facilities in the study corridor. In addition,
it was the intent of the Division of Highways that periodic progress reports
of the Columbine Freeway study would be presented by the consultant to
interested municipal and public agencies. Four such meetings were held
during the contract period. Three of these meetings were held on May 9,
1968, September 3, 1968, and November 7, 1968, to present findings of
the study and to solicit comments from the agencies in attendance. Many
valuable comments were obtained during these meetings and consideration
was given to the information received in making the route location study.
A fourth and final meeting was held with all interested agencies to apprise
them of the report findings and recommendations before its final publication.
Additionally, progress reports of the study were presented to the regular
meeting of the South Platte Area Redevelopment Council on October 9,
1968; to a joint meeting of the Denver and Englewood Planning Commis-
sions on October 16, 1968; Sheridan City Council and Planning Commission
on November 12, 1968; and to the Littleton City Council and Planning
Commission on November 26, 1968.
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TRAFFIC ANALYSIS

TRAFFIC PROJECTIONS

To study the need for a southwest freeway and to have a basis for number of

lanes and interchange design, existing traffic counts were taken and future

traffic projections were made and analyzed. Both existing traffic counts on

South Santa Fe Drive and the 1990 traffic projections for a freeway located

on Santa Fe Drive and for a freeway located west of the Platte River were

made by the Colorado Division of Highways for this study. This information

was supplied in Average Daily Traffic (ADT) volumes for the freeway as

shown on Figure 3. In addition, ADT volumes were provided for each turn-

ing movement at each interchange and are shown on the preliminary plan

drawings of each interchange.

To make the 1990 traffic projections, traffic assignments on the existing

street network were made, based on projected urban development through-

out the metropolitan area. The projected level of urban development for

1990 was based on the recommendations of city and county planning depart-

ments in the entire metropolitan area and indicated that more industry and

major traffic generators are expected to be located near the study boundaries

than at present. For example, it has been assumed that the Atchison, Topeka

and Santa Fe Railroad and Gates Rubber Company industrial parks currently

planned south of Ken Caryl Road and east of existing Santa Fe Drive will be

developed. Figure 3 shows that traffic volumes are expected to increase sub-

stantially above present volumes along the entire route for both alternatives,

the Santa Fe route (System 6A-1) and the Western route (System 6A-3),

because of an outward shift of industrial and commercial land use. This shift

resulted in a lower percentage of trips to the central city and smoothed Out

the directional distributions experienced at the present time.

At the time of the 1965 traffic counts on Santa Fe Dr., as shown on Figure 3,

the segment of Santa Fe Dr. from the Valley Highway to Belleview Ave. had

traffic counts ranging from 23,000 to 33,000 ADT. Santa Fe Dr., a four lane

divided major arterial roadway, has a design capacity of 22,500 ADT. Santa

Fe Dr. could feasibly be upgraded to a divided six lane major arterial with a

design capacity of 35,000, but as can be seen by the existing and projected

traffic volumes, a freeway was already required at some locations in 1965.

With the increased traffic volumes and growth potential of the Platte River

Valley, there should be no doubt as to the need for additional traffic carry-

ing capacity in that corridor.

ROUTE COMPARISONS

In comparing the Santa Fe Route (System 6A-1) with the Western Route

(System 6A-3), the volumes for each freeway location are nearly the same

with the exception that total ADT volumes are slightly lower for the Western

CC route. Although not portrayed on Figure 3, System 6A-3 shows a substantial

use of Santa Fe Drive for short trips and for access to existing development.

Since much of the existing development along Santa Fe Drive would be des-

troyed under System 6A-1, very little traffic volumes were assigned to the

0. frontage roads for that facility.
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Because the Western route is located approximately two-thirds of a mile to
the west of Santa Fe Drive, many more drivers east of South Santa Fe Drive
would choose to use existing Broadway for north—south travel than if the
freeway were located on existing Santa Fe Drive. Even with this heavier use
of Broadway for System 6A-3, the capacity of Broadway would not be
exceeded. The heavier use of Broadway should have the effect of injecting
added importance to commercial interests along the entire length of Broad-
way. In addition, the Western Route, being located closer to Federal Blvd.
and Sheridan Blvd., had an effect of reducing somewhat the projected traf-
fic volumes on those two major arterials.

North of the Valley Highway for the Western Route, Figure 3 shows a lower
total volume than for the comparable location on the Santa Fe Route. This
is caused by the traffic projection assumption that n motorist would choose
the shortest possible route on a time basis. With the Western Route located
approximately two-thirds of a mile west of Santa Fe Dr., many motorists
would choose either Santa Fe Dr. or Broadway in preference to the Free-
way. On the above basis, it appears that if the Western Route were selected
for a Freeway, Santa Fe Dr. and Broadway will both continue to serve an
important function of carrying traffic. Because the traffic projectioris as pre-
sented herein do not take into account an overloaded situation on a Freeway
or a street system and readjust accordingly, a traffic projection results as is
shown for System 6A-3 on the Valley Highway north of the proposed Free-
way. With a higher projected volume on the Valley Highway for this point
than for a comparable location on the Columbine Freeway, it is obvious that
the status of congestion on each route would dictate the drivers choice and
both freeways would pi'obably carry an equal load.

The entire planned Columbine Freeway and its subsequent development
south of Bowles Avenue will depend on the proposed development of this
area actually occurring. At the present time, a freeway is not required for
this area. There are announced plans by the Gates Rubber Company to begin
a joint development with the Atchison, Topeka and Santa Fe Railroad in the
Santa Fe Industrial Park planned for the area east of Santa Fe Drive and
south of Ken Caryl Road. As this development materializes, Arapahoe County
has agreed to construct a new, relocated Ken Caryl Road east of Santa Fe
Drive in the vicinity of the suggested roadway as shown on Figure 4. The
development of this area south of Bowles Avenue will have a major effect on
the need for a freeway in that area and for an interchange at Ken Caryl Road.
Because of these proposed developments, a four lane freeway has been plan-
ned south of Bowles Avenue with a diamond interchange at Ken Caryl Road.
It is recommended that this freeway development be constructed only when
the traffic volumes justify such a development.
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VALLEY HIGHWAY INTERCHANGE

In examining Figure 3, the volumes projected for the viaduct segment of the

Columbine Freeway from the Valley Highway northeast to the Broadway—

Lincoln one way pair are for both systems higher than the volume levels on

the rest of the Columbine Freeway or the Valley Highway in this area. If this

segment is not constructed, it can be expected that the 133,000 ADT volume

of system 6A-3 or the 152,000 ADT volume of system 6A-1 would have to

be carried by the Valley Highway and the Santa Fe—Kalamath one way pair

north of the Valley Highway. The following summary outlines volumes that

must be carried by these two systems if the connection to the Broadway—

Lincoln one way pair is not made.

VALLEY HIGHWAY—SANTA FE—

KALAMATH (ONE WAY PAIR)

Valley Highway North of

(ADT)
Present
Volumes

(ADT)
Planned
Capacities

Columbine Freeway 68,000 104,000

Santa Fe—Kalamath one way pair

north of Valley Highway 19.800 34 200

TOTAL 87,800 138,200

The total to be carried by Santa Fe— Kalamath and the Valley Highway north

of the Columbine Freeway interchange if the Columbine Freeway were not

extended to the area of Broadway and Lincoln would be a minimum of

87,000 from Valley Highway (projected 1990 volumes system 6A-3) plus

133,000 from the Columbine Freeway, plus 27,000 projected for Santa Fe—

Kalamath, making a total of 247,000 on a planned capacity of 138,200,

leaving a deficit capacity of 108,800. It is recommended that early in the con-

struction of the Columbine Freeway, six lanes be carried on a viaduct over to

the Broadway—Lincoln one way pair north-south which could have ramps to
and from the proposed Alameda—Dakota one way pair east-west. These four

streets have a planned capacity of 79,000 ADT according to the 1966

DMATS 4B Surface Street System Analysis.

REQUIRED LAN EAGE

Also included on Figure 3 are maximum design capacities for 4 lanes, 6 lanes,

and 8 lanes for an urban freeway at the "C" level of service. These values

were obtained from the Highway Capacity Manual of 1965, Special Report

87, Table 9.1, using a peak hour factor of 0.85 and a design hour volume fac-

tor of 11%. The "C" level of service which represents a stable flow condition

with high vehicle speeds was used as a design standard. The higher capacity
"D" level of service is a larger volume flow condition that is approaching
unstable flow with little freedom to maneuver and represents a condition

tolerable for short periods. An "E" level of service is unstable flow and lower

operating speeds than level "D" with some momentary stoppages. Level

"F" is forced flow with many stoppages in which the highway acts as a stor-

age area. It should be noted as the levels of service decrease toward level

"F", higher volumes are carried at lower speeds until at the "F" level of ser-

vice, the entire system stops functioning.

From Figure 3 it was determined that initial freeway construction for both

routes should provide 6 lanes from the Valley Highway to Bowles Avenue and

4 lanes from Bowles Avenue to New Chatfield Road. It is planned that the

ultimate Freeway would have 8 lanes from the Valley Highway to Bowles

Avenue and 6 lanes from Bowles Avenue to New Chatfield Road. When traf-

fic volumes exceed the capacity of an 8 lane freeway, it is anticipated that

other freeway locations will be obtained or other forms of transportation

will be used.

It is felt that freeways with more than eight lanes of capacity do not func-

tion satisfactorily. Because of the extensive weaving required to reach the

inside lanes, these lanes do not carry their share of the traffic load.

The traffic projections show that for the northern part of the route the design

level exceeding the capacity of 6 lanes could be reached in the first 10 years

of the freeway use, assuming a straight line ratio for volume increase. It is

therefore planned that the embankment and bridges would be constructed to

their ultimate width during initial construction so that the expense of widen-

ing bridges and construction of embankment near a full service freeway would

not be required when the additional lanes are required. Volume projections

to 1990 for both alternatives between Bowles Avenue and Ken Caryl Road

show a requirement for a four-lane freeway. For both systems south of Ken

Caryl Road, the 1990 projected volumes are only slightly higher than the

highest volumes which were being carried by Santa Fe Drive in 1965 on a 4

lane major arterial street with a center turning lane. In addition, it can be

seen that the projected volumes for system 6A-3 south of Ken Caryl Road

are somewhat higher than for system 6A-1. This was caused by designating

New Chatfield Road as a freeway for system 6A-3 when it was previously

designated as a major arterial in system 6A-1.

INTERCHANGE DESIGN

Projected turning movement volume for interchange ramp designs as shown

on each of the proposed interchange layout sheets are given in average daily

traffic (ADT) volumes. The directional design hour volumes (DDHV) for

ramps were determined by multiplying the total of the two directions of a

certain turning move in ADT by the design hour volume factor, K, (ranges

from 11% to 15%) and by a direction distribution factor (D=60%). The

resulting value was then adjusted by a ratio of one direction ramp ADT

divided by the average ADT of the two directions of the turning move. The

design hour volume factor of 11% was used for the freeway and all ramps

from the Valley Highway through Bowles Avenue. For the freeway from
Bowles Avenue south, a K factor of 12% was used and for all interchange

ramps from Bowles Avenue south, a K factor of 15% was used. An example

of the above method is given for the turning move (system 6A-3) south-

bound Freeway to eastbound Hampden (8500 ADT) and westbound Hamp-

den to northbound Freeway (9300 ADT).

Total ADT = 8500 + 9300 = 17,800 vehicles per day

DDHV(9300) 17,800 x 11% x 0.60 x 9300 = 1225 vehicles per hour
8900

As a general guide for interchange design,8th0e0following traffic capacities in

vehicles per hour were used:

Freeway lane 1500 VPH per lane

Diamond interchange with maximum

of 2 lanes per ramp 800 VPH per lane

Loop interchange with 1 lane per loop 800 to 1200 VPH per lane

Directional interchange with maximum

of 2 lanes per ramp 1200 VPH per lane

Signalized Street Intersections 500 to 800 VPH per lane

It was determined that the most suitable type of interchange for this route

was a diamond interchange because of its simplicity, requirement for a rela-

tively small amount of right of way, ability to carry projected volumes and

compatibility with requirements for bus transit as discussed in Chapter I II.

Where high through volumes of traffic would hamper the turning movements

of a diamond interchange, such as at Hampden Ave., a tri-level diamond inter-

change with the turning movements on a separate level has been planned.

For a discussion and perspective views of two types of tri-level interchanges,

see Chapter V and Chapter VI.
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MASS TRANSIT STUDIES AND RECOMMENDATIONS

GENERAL CONSIDERATIONS

Because of existing public preferences and policy, the increasing demand for
transportation in the Denver area is now directed primarily toward highway
improvements. As these demands on the limited funds for highway improve-
ments continue to increase and as the side effects and costs from reliance
upon highways alone begin to mount in terms of parking needs, increased
urban sprawl, erosion of the central business district and loss of urban land
development to highway rights of way, it becomes imperative that the effici-
ency of the total transportation expenditure in terms of satisfying those
demands be increased. These demands for transportation may be sorted into
two general categories.

The first category of demand and apparently the greatest today is to move as
many vehicles as possible. We measure our success in meeting this demand in
terms of the efficiency of our highways in moving great numbers of vehicles.
This demand originates in the public group for whom job requirements,
pleasure and pride of a luxurious automobile, special convenience, recrea-
tional use, and certain other personal needs as well as industrial needs such as
delivering goods are the outstanding values associated with the transportation
system. Thus, this group's needs are best satisfied by a system which is suit-
able for operation of large numbers of private and individually operated
vehicles and not necessarily a large number of passengers.

The second category of demand and the least satisfied in the Denver area is
for mass transit, which amounts to the movement of great numbers of people
and goods in as few vehicles as possible. This demand originates in those
people who place value upon overall transportation costs, safety, speed,
limited personal liability, use of travel time for multiple activities, and other
needs which are best satisfied by mass transit facilities. Part of this group
will use private vehicles when the transit facilities are unacceptable to them.
However, for various reasons, such as age, poverty, or severe physical handi-
caps, another part of the group has no alternative to mass transit. Poor public
transportation means poor transportation to them and no public transporta-
tion means no transportation.

In terms of satisfying the total transportation needs of the public, efficiency
in moving large numbers of passenger vehicles is only one aspect of the trans-
portation problem, just as mass transit is only one aspect. Each transportation
System has its advantages and disadvantages in satisfying the public's needs.
The best approach for meeting these needs is to be alert to the actual public
requirements and preference and then place appropriate emphasis on satisfy-
ing each of the requirements most efficiently.

In addition to satisfying the total transportation needs of the public effi-
ciently, it is equally important that transportation expenditures and construc-
tion be recognized as an extremely important element in the overall direction
and development of an urban area. A total transportation system must be
devised which compliments related urban goals such as reducing the impact
of the car and its travel and parking needs on the city and avoiding costly and
open-space-destroying urban sprawl. Mass transit must play an essential role
in a future, balanced transportation system for Denver.

The question of what type of mass transit system should be developed for
Denver is a difficult one. Because of the relatively low density urban sprawl
in Denver compared with other large cities, the conclusion reached by study
and evaluation of many reports published on the subject for the Denver area
is that rubber tired mass transit vehicles (commercial buses and privately
pooled vehicles) operating on existing and future Denver freeways and major
arterial streets appears to be the most suitable system for the area from an
economic and technological viewpoint for several years in the future. It
should be noted that there is currently proposed for the Denver area an
Integrated Transportation—Urban Design Study (ITUDS) which is planned to
be part of the Council of Governments' comprehensive planning program and
could take 3 to 5 years to complete. If this study materializes, it will be car-
ried out by the Denver Regional Council of Governments and will involve
several phases of development.

By making the freeways readily adaptable to use by transit buses, the high-
way can be made to contribute significantly to an improved public transit
service and, at the same time, increase the service provided for the individual
vehicle operators. This transit system offers one of the most flexible sys-
tems for adapting to changing concentration points of economic and housing
activity as little or no additional expense is involved in changing routes or
levels of service.

Other systems such as surface rails, elevated rails and subways, which are not
flexible, generally involve large initial capital outlays and would probably
require enormous subsidizing to remain in operation in this relatively low
population density area. However, should the continuous evaluation of Den-
ver's transportation system reveal a fixed rail system as publicly preferred and
feasible, a rail route is now in existence through the Platte River corridor.

Past experience with fixed inflexible rail systems indicates that dense and
stable population concentrations of about 12,000 to 15,000 people per square
mile are required for an efficient feeder system to operate. For example, New
York has a density of about 25,000 and Chicago about 17,000, while Denver
has only about 7,000 and the Denver Four County Metro area has only about
3,000 persons per square mile. Further, with adequate land available for
development in all directions, there is reason to expect metropolitan Denver
to continue sprawling in this low population density pattern. It is expected
that for many years the majority of the people of this region will continue
to be satisfactorily served with highway and street transit, if these facili-
ties are used efficiently. The existing and planned freeway and street facili-
ties for the metropolitan area should be capable of providing an acceptably
high level of individual auto and bus transit service for many years.

An investigation of efficiency in the use of our street and freeway system,
based on number of people moved, can be illustrated by the following facts.
Even when a freeway lane is operating at close to vehicular capacity with
about 1,500 cars an hour, it is operating at only a fraction of its passenger
capacity because the average car occupancy in Denver is approximately 1.8
persons per car, or 2,700 persons per lane per hour. If these cars carried 4
persons per car, which is within the capacity of practically all passenger vehi-
cles, the highway lane would more than double in terms of efficiency in mov-
ing passengers. If buses were operating in this same lane with a headway of
30 seconds, these buses could move 6,000 passengers per hour (120 buses x 50
seated passengers). This 30 second headway leaves room for at least 5 auto-
mobiles between buses which, if restricted to cars carrying at least 4 persons
could move 2,400 additional passengers (600 x 4) for a total of 8,400 in a
bus and pooled car restricted lane versus only some 2,700 in a passenger car
only lane. If, on an eight lane freeway, one lane each direction were desig-
nated as a preferred lane for pool cars and buses, the people-carrying capa-
city of the freeway could be increased from 21,600 persons per hour to
33,000 persons per hour, or a 53% increase. These figures represent the rea-
sonable upper and lower limits of what can be expected.

People can justly be expected to demand a choice in their mode of travel;
and for a great many individuals, and certainly mahy businessmen, the use of
buses or pooled cars involves hardship and sacrifices or outright impossibili-
ties that make their use impractical. Nevertheless, the fact remains that many
more passengers could be moved on available and planned lanes than is cur-
rently accepted if the more efficient alternatives were made attractive enough
to earn the choice of the riders.
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Some considerations which are important in the decision of individuals as t
o

which mode of transportation they use are:

1. Convenience, comfort and ease of use

2. Time involved and directness

3. Prestige, pride in personal vehicle and other emotional factors

4. Costs

5. Safety

6. Vehicle reliability

7. Weather protection while waiting

8. Independence from others

9. Ability to relax while riding

10. Ability to avoid heavy traffic

11. Opportunity to choose riding companions.

With the preceding facts and characteristics in mind, the following c
riteria

were decided upon for insuring that the freeway would be readily ada
ptable

to use by rubber tired mass transit.

RECOMMENDED CRITERIA

1. Interchange layouts and available right of way must be such that

future bus stops may be economically constructed in positions most conveni-

ent to passengers. Generally the most convenient level for passengers is at

street level. The buses should have direct access to these stops such as through

diamond interchange ramps versus cloverleaf interchange loops or other indi-

rect ramps which add to travel time. An illustration of what can be done to

accommodate future bus stops at diamond interchanges is shown in Figure 5.

2. Provisions for bus ingress and egress for loading along freeway for mov-

ing to and from more distant major parking lots and for connecting with local

buses should be provided at all interchanges except directional interchanges.

This can be done easily with the use of diamond interchanges.

3. Loading platforms should be placed within the first 100 feet of a dia-

mond on-ramp, if possible. See Figure 5 for typical proposed loading plat-

forms.

4. Right of way provisions should be made for future bus bypass lanes

on ramps around waiting traffic if on-ramp metering or monitoring is utilized

to regulate lightly loaded vehicles entering onto an overloaded freeway.

5. Provision should be made for a 10 foot wide (minimum) passenger

loading platform.

10
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These two sketches suggest how an existing freeway could be adapted to

accommodate rubber tired mass transportation vehicles. As the need requires,

the outside freeway lane (indicated as solid black) could be designated "a

preferred bus lane" during rush hour traffic periods. Covered passenger trans-

fer areas and adjacent parking could be provided. Buses are removed from

traffic patterns via entrance and exit ramps. _

FIG. 5 / BUS TRANSIT CONCEPTS



JCEPTS

I

ATCHISON, TOPEKA & SANTA FE R R

DENVER & RIO GRANDE WESTERN R.R.

.13 
8( S4 N 7-4

I II

NOTE—DISTANCE BETWEEN BUS STOPS DETERMINED BY CONVENIENT
WALKING DISTANCE

11 II

•
VIZ 

1141100111

It 'lull 1! II tll 41-;11

ONE WAY

WM11111111111 

•

BUS STOP

DOVVNTO

SCHEMATIC BUS ROUTES

PARKING

xami,

ATCHISON, TOPEKA

& SANTA FE R.R.

PARKING

0

41‘..
-tam
• 

lifteim•alissagg roam

•

ITTLETON

 lull

umnummunum 00000000000000000

BUS LANES

*Mao WWII

11.1
7
4

0
cs)

BUS STOP

DENVER & RIO GRANDE

WESTERN R.R.

• 1111i11110110c,-

BUS STOP

II

I I

numumminuoli11111111116
11E1111111mumoult

BUS ROUTES

BUS STOPS

PARKING

•R.

BUS LANES

11

iii1111111111111111111111lio

 .1111110111111111

FIG. 6 / SUGGESTED TRANSIT PARKING

THRU TRAFFIC
MERGE LEFT
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6. Provisions should be made for commuter parking and the wide right
of way between the AT & SF and D & RGW railroad tracks appears to offer
a unique opportunity for joint highway department, railroad and transit
authority cooperation. Throughout the major portion of the South Platte
corridor route, the main line tracks are sufficiently separated to allow park-
ing to occur between the tracks. A system of parking is suggested utilizing
commuter buses which would exit the freeway, parallel the railroad tracks
and re-enter the freeway at a convenient interchange. Drivers with destina-
tions convenient to the freeway bus system; i.e., the Denver central business
district, could park between the tracks and board the bus at a convenient bus
stop adjacent to the tracks. Local and semi-local bus systems could be routed
and scheduled to connect with the freeway bus system.

The utilization of railroad right of way is especially desirable in light of the
flexibility inherent in the system. First, with varying complications, largely
determined by railroad requirements, parking could occur at any of a num-
ber of locations along the freeway route. Secondly, parking location is not
dependent on a particular freeway alignment and the total system will func-
tion, given any freeway alignment in the South Platte corridor. Figure 6
(suggested transit parking) indicates how such a system might relate to the
downtown Littleton area.

Implementation of parking between the railroad tracks would require coop-
eration between the railroads and parking authorities. The operational require-
ments of the railroads must be considered and it is suggested that railroad
right of way used for parking purposes be leased from the railroads.

11



7. Provisions should be made for acceleration and deceleration lanes

suitable for buses:

a. 1,070 feet acceleration lane with taper included

b. 450 feet deceleration lane with taper included

c. 12 feet minimum lane width.

8. In locating passenger loading platforms, consideration should be given

to causing passengers to climb as little as possible. Passenger ramps should be

designed with a maximum 10% slope.

9. Shelters should be provided for waiting passengers.

10. The outside lane of the freeway should be considered for preferential

lane designation when rubber tired mass transit needs develop. Preferential

designation means that during certain periods of heavy demand, vehicles other

than buses and pooled cars can use this lane only for entering or exiting the

freeway. See Figure 7 for concept of preferred lanes and possible signing.

11. Preferred lanes should be used only where 3 or more lanes occur one

way.

12. Policies to reserve a freeway lane must be within authority of local

and state agencies.

13. Walkways should be provided under or over freeways at all platform

locations. This is accomplished in a diamond interchange with no additional

structure required.

14. Storage space should be provided for several buses where high demand

is likely at platforms.

SUGGESTED GUIDELINES FOR OPERATION

Recommended guidelines for the successful use of the freeway by buses are

presented as follows:

The effort for transit bus use of the freeway must be a joint effort by the

transit authorities and local and state authorities. The fact must be recog-

nized and accepted by the general public as well as authorities that an eco-

nomical mass transit system is slow in time to develop. When vehicular

congestion on the freeway becomes such that buses can no longer move at a

speed equal to that in light traffic, preferential lanes should be adopted for

use by buses and pooled cars during the rush hours. The users of the remain-

ing lanes must be educated to accept the rules even though the preferential

lane is operating at below vehicular capacity while their lanes are loaded to or

in excess of vehicular capacity. It must be remembered that the preferred

lane is still carrying a greater passenger capacity than the other lanes.

12

The details of the traffic control devices for a preferred lane will require
careful consideration. On a signal controlled by the level of traffic density,

the lightly loaded cars and all trucks would be directed to the left lanes of the

freeway, leaving the preferred lane to buses and pooled cars only. If the

cars remained in the right lane against the signal, then they would be required

to leave the freeway at the next exit. In essence, lightly loaded cars could

use the preferred lane only for entering or leaving the freeway. If, after

entering the freeway, the left lanes were found to be too crowded to allow

merging left, then the lightly loaded vehicle would be required to exit the

freeway at the next exit. Also, metering devices and observation could restrict

lightly loaded vehicles from entering the freeway when unreserved lanes

reach capacity by stopping these vehicles at the on-ramp. Obviously, this

level of traffic control would require considerable education of the public as

well as adequate observation and enforcement.

Assuming the bus and pooled car traffic continues to develop after preferred

lanes have been designated, exclusive lanes on the freeway should be con-

sidered. Outside lanes will not function as exclusive lanes because the lightly

loaded vehicular traffic must use these lanes for weaving to use the on and

off ramps. Inside exclusive lanes eliminate the weaving problem but require

construction of exclusive off and on ramps for use by the buses. Alternatives

are (1) additional preferential lanes; (2) construction of a separate mass tran-

sit route elsewhere, such as between the existing rail lines along Santa Fe

Drive; or (3) adoption of a rail system utilizing existing rail lines for the cor-

ridor movement. It is probable that adoption of a rail system will have gained

an economical and technological advantage over the adoption of exclusive

bus lanes at that future time. In addition, it is reasonable to expect changes

in public policy toward transportation which will be in favor of alternatives

to the exclusive bus lane for mass transit when Denver's traffic becomes so

dense.

SUMMARY OF RECOMMENDATIONS

No special facilities for the use of mass transit vehicles will be initially con-

structed but provisions for the room required for such construction will be

made.

Diamond interchanges, or a modification of that type of interchange, are be-

ing proposed along the entire route. In addition, full acceleration lanes of

1,070 feet are being proposed for all freeway entrances. The above two items

of initial construction seem to be the two most important considerations of

the freeway design to allow for future incorporation of a bus transit system

into the freeway operation.

As demand for transit develops, the loading platforms, including turnout

lanes, metering devices, etc., may be evaluated and installed.

As demand for additional transit facilities develops beyond the ability of

preferential lanes on the freeway, a re-evaluation of the solutions available at

that time should be conducted. The technological and economical situation

10 to 15 years from the date of this study are open only to a highly specula-

tive type of prediction. A separate rail transit system is possible within the

existing railway right of way corridor.

It is recommended that right of way for automobile parking lots be considered

near the interchanges and bus loading platforms at such locations as Hamp-

den, Bowles or at the New Chatfield Road interchanges. It has been observed

that unless a driver has a long distance (15 miles or more) to drive, he prob-

ably will not leave his car to take a bus if adequate freeways are available. This

can now be observed in the desire for parking facilities at the Broomfield

interchange and at the proposed East Boulder Bypass interchange, both on

the Denver—Boulder Turnpike. If the desire for automobile parking lots

becomes apparent at interchanges closer to the central business district, right

of way will have to be acquired in the future. It appears that this can be

accomplished within the railroad right of way close in as well as at outlying

sites as shown in Figure 6 for the Littleton area.
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PLANNING CONSIDERATIONS FOR ROUTE SELECTIONS

TRANSPORTATION AND FREEWAY PLANNING

As previously discussed in Chapters I I and II I, freeway planning and construc-
tion must be kept within the context of the need for an eventual balanced
transportation system, comprising various modes and methods of transporta-
tion. So, too, must freeway planning be viewed in the larger context of urban
planning and urban design, as well as in the context of engineering, traffic
analysis, and facility construction.

The freeway system, in any community, will be among the largest expendi-
ture items and its direct and indirect effects upon the total development of
the community will be equally as significant as the expenditure. These effects
are as profound and permanent as any made within the city. The effect upon
the social and institutional fabric of an urban area in terms of service patterns,
community facility locations, and places of work and residence are a part of
the freeway location.

Physical influences of a freeway cause the removal or clearance of areas for
right of way and the creation of development barriers. The potential division
of previously contiguous community units and service areas, the concentration
of development potential and demands near interchanges, and the introduc-
tion of the influence of noise are a part of the decision for freeway location.

The first phase of freeway planning is the decision to build a freeway. This
sets the phasing and scheduling of the freeway in terms of total metropolitan
needs and determines the general location of the freeway in the metropolitan
area with relation to the general corridor. The second phase of freeway plan-
ning takes place within the corridor itself. Once the decision has been made
that a freeway is needed and a specific corridor is designated, this second
phase proceeds to determine where within the corridor the freeway can best
be constructed, how it can be specifically treated to solve total urban develop-
ment criteria, and what the cost of construction will be. The third or final
phase is actual construction of the freeway, which involves detailed engineer-
ing site planning.

As explained in Chapter I, the first of these planning steps was completed by
establishing the freeway criteria and a freeway corridor. This study is the eval-
uation of the overall planning and engineering aspects of alternate freeway
alignments within the designated corridor.

The Study Corridor

As indicated in Figures 1 and 8, the corridor is precisely defined on its eastern
boundary by the existing railroad tracks and by the substantial industrial and
residential development which lies immediately to the east. At the southern
end of the corridor the development east of the railroad tracks becomes more
sparse, but the corridor is still strongly defined by the steep hillside and bluff
area which parallels the railroad tracks on the east.

On the western boundary, the corridor is strongly defined at its northern end
by the hillside and bluff which runs southwesterly from Ruby Hill Park and
College View to the vicinity of Federal Blvd. south of Oxford Ave. This
western topographic boundary is further reinforced by the change in land use
and the substantial residential development which occurs continuously west
of this line. Between Quincy Ave. and Bowles Ave., the western corridor
boundary is primarily determined by the existing residential and commercial
development which lies west of South Federal Blvd. and the Centennial Race
Track. South of Bowles Ave., the western corridor limits are generally deter-
mined by Platte Canyon Rd. and by the residential development to the west.

Planning Participation

There are six major civil jurisdictions in the study corridor. They are the City
and County of Denver, Arapahoe County, and the municipalities of Engle-
wood, Littleton, Sheridan and Columbine Valley. The extremely inter-related
nature of the jurisdictions of these government bodies is indicated in Figure
1. As explained in Chapter I, these and other bodies have been closely involved
with the development of this report and have been frequently consulted.
Every effort has been made to consider freeway alternative alignments which
maximize the opportunities available to the various public and private entities
within the corridor.

Existing Corridor Conditions

Two factors which have left the strongest impression on the development
conditions in the study corridor are the traditional transportation systems of
both rail and highway and the serious flood danger in the lower elevations of
the valley. The availability of railroad access and freight sidings have encour-
aged substantial industrial development in the corridor. The industrial activity
extends south along the AT & SF tracks on the east side of the corridor as far
south as Littleton. In the central portions of the corridor the industrial activ-
ity extends south to the vicinity of Hampden Ave. along the alignment of the
Colorado & Southern railroad tracks.

Prior to the construction of the Valley Highway—Interstate 25 connection
from Denver to Colorado Springs in 1950, Santa Fe Dr. was the primary
southern highway connection to and from Denver. Virtually all of the devel-
opment immediately flanking Santa Fe Dr. constructed prior to 1950 was
highway and highway service oriented. Many of the land uses along Santa Fe
Dr. are still related to its present function as a collector highway within the
metropolitan area.

Within the corridor, there is a very limited amount of residential use, as can
be seen on Figure 1. Recreation facilities which exist or are under construction
in the corridor are: Vanderbilt Park north of Mississippi Ave.; Ruby Hill Park
and Overland Golf Course; Pioneer Park along the east bank of the South
Platte River north of Harvard Ave.; Englewood Centennial Park north of
Union Ave.; South Suburban Park and the Columbine Country Club south of
Bowles Ave.; and the Castlewood public golf course near Ken Caryl Rd.

The primary natural feature of the corridor is the South Platte River Valley.
As graphically demonstrated in June, 1965, the valley has been extremely
susceptible to flood damage from both the South Platte River and Bear Creek
which joins the South Platte immediately south of Hampden Ave. While much
of the lower topographic areas of the valley have remained undeveloped
because of the flood danger, there are many instances where poor quality
development has encroached into the flood plain. In the section of the river
valley between Hampden Ave. and Belleview Ave. and in the section from
Bowles Ave. south, the valley area is virtually undeveloped.

The valley corridor has been an important and extensive source of sand and
gravel. The area between Hampden Ave. and Union Ave. has been extensively
mined in the past and one large operation is still under way. The most active
operations existing at this time, and the only ones foreseen to exist in the
future, are in the vicinity of Ken Caryl Rd. and Chatfield Rd.

Corridor Development Potential

Two important aspects of the valley's development potential are elimination
of the flood threat and provision for adequate highway circulation. The flood
threat will be removed with the completion of the Chatfield Dam and its
downstream improvements by 1972. Similarly, flood control in the Bear Creek
Valley has proceeded to the point of project planning on the Mt. Carbon Dam
immediately east of Morrison. The Columbine Freeway will dramatically
improve the highway circulation situation. Both of these projects together
will increase the desirability of the corridor as a location for development and
will tend to cause removal and replacement of obsolete properties, develop-
ment of vacant land, and the reorganization of obsolete land use patterns.

An important aspect of the corridor's potential is the unique opportunity for
development afforded by the Platte River with substantial areas of vacant
ground adjoining it south of Dartmouth Ave. With the removal of the current
environmental problems and with the creation of the freeway, the opportunity
will exist to create an environment in which the South Platte River, substan-
tial lakes and other water elements, and open space are an integral part of the
new community development.
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ALTERNATE ROUTES STUDIED

Within the study corridor, a preliminary analysis was made of a variety of

alternate routes. The general planning criteria for route analysis were as fol-

lows:

Compatibility with existing and projected community facilities and land

use patterns, including compatibility with local governmental plans for devel-

opment.

Ability to recognize natural and man-made development boundaries and to

avoid separating cohesive development units.

Ability to retain future development parcels in logical, cohesive units and

to maximize future development flexibility.

Ability to avoid disruption and displacement of significant economic acti-

vities.

Ability to minimize the quantity, expense, and disruption when acquiring

freeway right of way.

Ability to achieve an improvement in north-south travel within the valley

and achieve optimum interchanges with major east-west streets and highways.

Ability to avoid closely paralleling the South Platte River to create sub-

stantial new development opportunities with river orientation.

The routes studied are summarized in Figure 9, with the two routes selected

for further study shown in solid lines.

Valley Highway to Evans Ave.

In this section of the corridor the primary planning concern is balancing a

minimum disruption of the Overland Park Golf Course and Ruby Hill Park

developments with reasonable right of way and freeway construction costs.

Because of topographic problems north of Ruby Hill Park and the separation

of western residential areas from this Park, it is not feasible to locate the free-

way west of Kalamath St. On the east side of the corridor, it is not economi-

cally feasible to cross to the eastern side of the D & RGW and AT & SF rail-

road tracks. Through this section, the only three feasible routes are along the

east side of the Overland Park Golf Course, along the western edge of the

Overland Park Golf Course adjoining the South Platte River, and along the

eastern edge of Ruby Hill Park adjoining the South Platte River. The route

through the eastern edge of Ruby Hill Park, adjoining the westerly side of the

Platte River is not acceptable because it uses the only flat active recreation

area of the Park.

The two best locations either traverse the golf course area immediately ad-

joining the Platte River or on its extreme eastern edge along Santa Fe Dr.

Both of these locations will require redesigning and construction of a portion

of nine holes of the golf course. To do this, additional land for golf course

reconstruction will be required on the south side of the golf course between

Jewell Ave. and Evans Ave. This residential area is now in sound condition

with the exception of deteriorated and obsolete commercial properties along

the eastern edge facing Santa Fe Dr. However, it is felt by the Denver Planning

Department and Denver Urban Renewal Authority that this residential area

will gradually decline in the quality of environmental conditions because of

the lack of supporting community facilities and because of the inevitable

competition for this land for commercial properties along Santa Fe Dr. and

Evans Ave. Acquisition for golf course purposes would be consistent with

Denver's plans for the area.

North of Mississippi Ave., only the western-most routes avoid conflict with

Vanderbilt Park which is currently being constructed immediately west of the

Platte River opposite the Gates plant.

Evans Ave. to Hampden Ave.

All alignments must intersect Hampden Ave. at either Santa Fe Dr. or at the

mid-point between Santa Fe Dr. and South Federal Blvd. because of inter-

change spacing requirements. The three routes traversing southwestwardly

from Santa Fe Dr. in the vicinity of Evans Ave. to the Colorado & Southern

railroad tracks near Dartmouth Ave. were all found to be unfeasible because

of the extreme difficulty of passing through or around the Public Service Co.

plant and the Robinson Brick and Tile Co. plant. Both of these facilities have

substantial plans for expansion on their now vacant ground, and expansions

would be impossible with the freeway alignment shown. The eastern route

shown along Santa Fe Dr. follows existing major circulation and land use bar-

riers. Additional right of way land is required on the west side of Santa Fe

Dr. which would displace commercial properties in that area.

The two routes west of the Colorado & Southern railroad tracks were elimi-

nated because of their conflict with the proposed Model Cities neighborhood

program and with recreation facilities proposed for the area. Moreover, both

routes are longer and would involve considerable added expense to construct

bridges for important north-south street circulation on Zuni and Tejon Sts.

Both routes also have construction disadvantages because of the hillside topo-

graphy encountered.

The route along the Colorado & Southern Railroad trackage is well suited for

a freeway location in that it takes maximum advantage of vacant ground and

follows an existing circulation and land development barrier.

Hampden Ave. to Belleview Ave.

The alignment along South Santa Fe Dr. is similar to the alignment north of

this point in that it follows and reinforces an existing land development bar-

rier.

The western-most alignment studied was an attempt to hold the freeway to

the extreme western side of the corridor so that maximum development

opportunities would be retained in the substantial vacant ground which sur-

rounds both sides of the South Platte River. Both the City of Sheridan and

the City of Englewood have recommended strongly against this alignment.

Sheridan is opposed to the disruption that the alignment would create passing

through developed areas near Oxford Ave. Englewood has strongly recom-

mended against the southern section of this alignment because it traverses

their proposed Centennial Park, which has received a Department of Housing

and Urban Development grant for land acquisition.

The central alignment traverses generally vacant ground and in some areas

parallels the future alignment of the South Platte River relocation as planned

by the Corps of Engineers. This alignment is acceptable to Sheridan, Engle-

wood, and Arapahoe County through whose jurisdictions it passes. However,

this alignment has a disadvantage paralleling the river in that it precludes the

future creation of land development on the west side of the river with orien-

tation to the river, water, and open space possibilities.

An alignment was studied traversing from the western Hampden interchange

southeastwardly to Santa Fe Dr. in the vicinity of Quincy Ave. The align-

ment is somewhat longer but it has two advantages. One, it provides an

opportunity to use a western freeway alignment north of Hampden Ave. and

a Santa Fe alignment south of Hampden Ave. should that be desirable. Sec-

ondly, by traversing the future river alignment at more nearly right angles, it

does not preclude future land development and/or recreational facilities relat-

ing to the river.

Belleview Ave. to Ridge Rd.

The eastern-most alignment studied in this area was along the D & RGW and

the AT & SF railroad tracks east of downtown Littleton. The Littleton Plan-

ning Department recommended against this route because of the separation

which it would create between downtown Littleton and the balance of the

community. The route had the further disadvantage of requiring relocation

and reconstruction of the railroad tracks within their existing right of way.

The route west of Centennial Race Track was determined to be unfeasible

because of the difficulty and expense of the interchange at Belleview Ave. in

the vicinity of Federal Blvd., the elimination of parking at Centennial Race

Track essential to its continued operation, and the difficulty of providing an

adequate interchange in convenient proximity to downtown Littleton. An-

other problem encountered in the investigation was the serious conflict with

park developments proposed by the South Suburban Metropolitan Park and

Recreation District in the vicinity of the South Platte River south of Bowles

Ave.

The central alignment along existing Santa Fe Dr. follows and reinforces the

existing development barrier and land use pattern in that area. An effective

interchange can be provided on this alignment with Bowles Ave. and the free-

way can be located far enough west to avoid conflict with the proposed

Arapahoe Junior College site.
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Ridge Rd. to Chatfield Rd.

The substantially undeveloped nature of the area south of Bowles Ave., with

the excellent quality of the limited development in that area, offers the oppor-

tunity to take maximum advantage of the environmental features of the river

area. The Columbine Country Club and Columbine Valley Community are

examples, as is the new Castlewood Golf Course under construction near Ken

Caryl Rd. This area should be planned with maximum development exposure

to the river and with a circulation pattern consisting of loop roads feeding

separately from Santa Fe Dr. and from Platte Canyon Rd. The only future

river crossing foreseen in this area by the Arapahoe County Planning Depart-

ment is Ken Caryl Rd. No major north-south streets are planned between

Santa Fe Dr. and Platte Canyon Rd. These elements are indicated in Figure

10, which presents a schematic plan of the development potential.

The alignment along Santa Fe Dr. follows the line of an existing development

barrier formed by the substantial topographic change immediately east of the

railroad tracks, the railroad tracks, and the existing Santa Fe Dr. The other

alignment possibility on Platte Canyon Rd. was not considered because it

would not provide a direct tie to Highway 85 and Castle Rock.

Of the numerous routes considered through the corridor, two routes are felt

to be the most feasible in terms of combined engineering and planning con-

siderations. These two routes, an eastern route along Santa Fe Dr. and a

western route as shown on Figure 9, are discussed in detail in subsequent

chapters.

LANDSCAPE DESIGN CRITERIA

Two orientations to the landscape aspects of freeways include the points of

view of motorists on the freeway and of people in areas abutting the free-

way. The motorist is largely concerned with the fast, safe access that a free-

way provides. Aesthetic considerations such as visual orientation to major

urban elements and a visually pleasing roadside scene are factors which should

be considered in total freeway design. The abutting land user is typically

interested in either physical separation from the freeway as in residential uses,

or conversely, in direct visual orientation to the freeway as in commercial

and industrial uses.

Consideration of the various landscape elements of freeways and the special

characteristics of the South Platte corridor determined the following land-

scape design criteria which are the basis for the detailed landscape recom-

mendations found later in this chapter:

Because of the urban nature of the South Platte corridor, only enough right

of way to serve the functional needs of the freeway should be acquired.

Functional needs include aesthetic considerations relating to the freeway, but

the freeway right of way cannot and should not be expected to provide major

open spaces for non-freeway uses.

Freeway speeds and the driver's resultant narrow angle of vision are a major

factor in freeway landscape design. Details tend to be insignificant at free-

way speeds. Large scale, visually simple landscape elements are appropriate.

The freeway should reflect the landscape character of the areas through

which it passes. The utilization of maximum buffer plantings in areas where

the freeway is potentially harmful and minimum plantings in areas where

the freeway is least disruptive tends to reinforce adjacent landscape char-

acteristics.

Freeway Landscape Elements

The freeway as a landscape element includes all the physical components of a

freeway alignment, such as cross sections, plant materials, structures, light-

ing and signing. Most of these elements are flexible and, within the limits of

safety requirements, can be modified to adapt the freeway to various land-

scape conditions.

Alignment is a major concern when considering the freeway in terms of the

aesthetics of the travel experience; i.e., smooth, continuous alignment and

orientation to views. In a predominately urban environment such as the South

Platte corridor, the restraints imposed by existing and proposed developments,

the existing street grid, the river and topography effectively preclude an align-

ment based largely on the aesthetics of a visually graceful alignment.

The freeway cross sections can be either at-grade, terraced, elevated on fill or

structures, depressed or bermed. Functional and aesthetic requirements often

dictate a particular cross section type. Adjacent to especially fragile areas, an

earth berm is recommended. Because of minimum right of way widths, medi-

ans are generally not wide enough to allow for tree plantings. Minimum median

widths with guard rail can be utilized in areas where the freeway right of way

must be an absolute minimum. Right of way outside of the freeway or front-

age roads is varied to incorporate unusable parcel remnants into the freeway

landscape and provide space for plantings to insure a foreground for views.

Plant materials possess aesthetic qualities which are desirable as elements in

the freeway landscape. In addition, functional requirements play a major role

in planting design. Plant materials can aid in the channelization of traffic,

indicate changes in alignment, reduce headlight glare, reduce the nuisance of

noise, dust and fumes, screen unpleasant views and screen the freeway from

abutting land uses. The existing plant material characteristics of the South

Platte Valley, maintenance costs, and functional and aesthetic considerations

determined basic plant materials as follows:

Major plantings should be provided in freeway segments adjacent to espe-

cially fragile areas.

Minimum plantings (enough for interest only) are recommended in areas

that benefit from direct freeway orientation.

The majority of plantings should occur in the area between freeway lanes

and frontage roads. Frontage roads relate to adjacent areas and are of a

scale and speed to be compatible with all land uses.

For maximum screening effect, small trees and large shrubs are recom-

mended because they provide eye level foliage.

A relatively small variety of native plant types and grasses is recommended.

Plantings should be in large masses of one plant variety rather than indi-

vidual specimens.

The question, in a semi-arid area such as Denver, of whether to irrigate or not

poses numerous problems. Recently completed portions of 1-70, which are

irrigated, have been well received by the public. It is recommended that an

irrigated landscape be provided for this Freeway. Additional research by the

Division of Highways, state universities, and other agencies, public and pri-

vate, is needed before a dry highway landscape truly representative of Colo-

rado conditions can be utilized.

Lighting and signing standards are largely determined by State and Federal

standards. Total illumination of the freeway with overhead standards has

obvious advantages to the Freeway traveler, but the nuisance to adjacent res-

idential areas is very real. Provision for continuous lighting between inter-

changes and complete lighting for interchanges as defined by the Colorado

Division of Highways Design Manual has been made in the cost estimates for

this Freeway. Because the safety benefits to the Freeway traveler far out-

weigh the nuisance to adjacent residential areas, it is recommended that the

above provision for lighting be adopted.
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DESIGN CRITERIA

DESIGN BASIS

Preliminary design for this study was based on Freeway Standards. References
serving as guidelines for the preliminary design included Division of Highway
manuals and standards, U. S. Bureau of Public Roads memoranda, American
Association of State Highway Officials policy manuals on roadway and bridge
design and other selected references by architects, planners and engineers.

SAFETY FEATURES

Safety features which were incorporated into the Columbine Freeway design
include carrying the right 10 foot shoulder across bridges with an additional
two foot guardrail offset, giving a total of 12 feet from the edge of the right
lane to the bridge safety curb. On the left, a 4 foot shoulder is carried across
the bridge with an additional two foot guardrail offset, making a total of 6
feet from the edge of the left lane to the bridge safety curb.

For a freeway undercrossing structure, the desirable 30 foot offset from the
edge of the right lane to the right pier or obstruction has been maintained. On
the left, where possible, at least 12 feet of clearance from the driven lane has
been provided to the face of the guardrail that surrounds the pier located in
the median. With two feet of clearance allowed from the guardrail face to the
'edge of the pier and one foot from the face of the pier to the center of the
Pier, 15 feet is required from the edge of the left lane to the center of the
pier. This results in a minimum 30 foot median. It has been proposed for ulti-
mate design after provision for two 12 foot lanes, the desired minimum
median be 36 feet; and in congested, high-density areas, the absolute mini-
mum median be 12 feet. The 12 foot medians would require a fully continu-
ous double-faced guardrail separating the directional lanes of traffic. Where
Possible, it is planned to depress one set of freeway lanes with reference to the
other lanes, and by maintaining the 6:1 cross slope, provide additional hori-
zontal clearance between the lanes in the median. A minimum of 40 feet has
been provided from the edge of the right freeway lane to the edge of the
adjacent frontage road lane to provide horizontal clearance for safety, land-
scaping and fencing.

For safety and for aesthetic considerations, the fill slopes are 6 to 1 for
heights up to 10 feet; 4 to 1 for heights from 10 to 25 feet; and 3 to 1 for
heights over 25 feet. All cut slopes have been planned as 3 to 1 slopes. Retain-
ing walls have been planned in areas where very expensive land and building
or manufacturing facilities can be saved with their use, but in general, retain-
ing walls have not been used in preference to slopes.
As a guide for landscaping, trees of 4 inch caliper and larger are kept at least
30 feet clear from the edge of the freeway and ramp traveled lanes. Bushes
and small trees up to 4 inch caliper may be placed within 20 feet of the tra-
veled lane. All Freeway sections have open slopes outside of the shoulders
Which require no curb and gutter sections on either side of the lanes. For fill
sections, a valley gutter has been planned at the edge of the shoulder in pre-
ference to a mountable curb or an asphaltic concrete curb.

BRIDGE CONCEPTS

Freeway bridges as a major element of the urban freeway should be kept with-
in an overall design continuity. A sense of lightness and openness is desirable.
Railing should be inconspicuous and so designed as to not block views from
the bridge. Concrete, in various smooth and textured finishes, is beautiful in
itself and should not be cluttered with decorative panels or masonry veneer.
When retaining walls and slope paving are used, the detailing and finish should
be compatible with bridge structures.

In developing the types of bridges that are realistic and feasible, two major
factors that must be considered are safety and aesthetics. For safety reasons,
both left and right approach shoulders are carried across the bridges and
approach guard railing is joined to bridge guard railing to provide continuity
between approaching roadway shoulders and guard railing. By providing this
continuity, the tendency of narrowing the roadway to cross a structure is
eliminated, and the obstacle of the end of bridge railing and parapet section
is eliminated.

Bridge railing parapets of a median barrier design that can deflect vehicles with
little or no damage are recommended. The bridge railings including the para-
pets and structural tube sections will be approximately 2'-9" high overall (See
Figure 12). This height will allow visibility over and through the railing. The
American Association of Highway Officials' manual entitled "Highway Design
and Operational Practices Related to Highway Safety" encourages the use of
covered medians between parallel structures which are less than 30 feet apart.
Parallel bridges on this freeway with a covered median would have a total
width of approximately 160 feet, and a tunnel effect would result under the
bridges. Because the bridge railings incorporate a vehicle deflecting parapet
which connects with approach guard railing of the same design, it is recom-
mended that the median area be left open to allow more natural light and air
space under the parallel structures.

To produce a pleasing concept for bridges over the entire project, utilizing
factors such as uniformity, simplicity, and pleasing proportions, it is recom-
mended that cast-in-place concrete box girder bridges be the basic bridge
structure for this freeway. Concrete box girders provide a highly efficient
structure with minimum depth to maximum span capabilities. For an illus-
tration of a typical concrete box girder bridge, see Figure 11. Some advan-
tages of using this type of structure include its ability to take any shape re-
quired to fit curved alignment and profile requirements, and its ability to span
long distances efficiently.

Two basic structure types are proposed for the roadway bridges. One is a
single span bridge as shown in Figure 12, and the other is a two span bridge
as shown in Figure 13. Spans less than 100 feet can be conventionally rein-
forced and spans from 100 feet to 150 feet should be prestressed.

Due to construction difficulties of crossing the Platte River, it is recommended
that precast prestressed AASHO girders be utilized to eliminate falsework
problems in the construction and still approach the total structure theme.
AASHO girders can be utilized economically in spans up to 100 feet.

FIG. 11 / TYPICAL BOX GIRDER

Viaduct structures, including ramps, would be continuous box girders of
approximately 100 to 125 foot spans (See Figure 14).

The structure types proposed at the Hampden interchanges for either align-
ment are basically the types previously mentioned. For the Santa Fe Route,
a tri-level diamond interchange is proposed as illustrated in Figure 15. This
interchange will require 8 separate structures, all in the prestressed—post
tensioned span length range as shown in Figure 16. The tri-level interchange
proposed for the Western Route, as illustrated in Figure 17, results in Hamp-
den Ave. crossing the Freeway on an elevated four span structure. The struc-
tures required for the turning level and for Hampden Ave. are shown in
Figure 18. The tri-level diamond interchange for the Western Route will
require only three structures compared with the eight structures required at
the Hampden Ave. interchange on the Santa Fe Route, but because of the
massive 500 foot structure for the Western Route, the cost of structures for
both interchanges is practically the same.

A third type of bridge to be considered is the railroad structure. Because of
the ballast requirements for railroad support and the large loads produced by
a train, the railroad bridge should be constructed of steel plate girders, as
shown in Figure 19.

In recommending a concrete cast-in-place box girder bridge as the structural
concept for this study, the problems of formwork spanning existing streets
or traffic patterns must be considered. In several crossings for either align-
ment, the traffic would present no problem because it would be detoured
around construction. At other crossings, it will be more convenient to con-
struct the bridge over an existing street.
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TAW / DESIGN CRITERIA FOR COLUMBINE FREEWAY

DESIGN SPEED

Freeway  

Ramps  

Other Roads

HORIZONTAL ALIGNMENT

60 MPH

30 MPH

Colorado Standards

Minimum Radius   1150 Ft.

Minimum Length of Curve   500 Ft.

Minimum Tangent Distances

Between Reverse Curves   500 Ft.

Between Curves in Same Direction   500 Ft.

Superelevation - Maximum   0.08 Ft./Ft.

Loop Minimum Radius   250 Ft.

Loop Entrance and Exit Minimum Radius   500 Ft.

VERTICAL ALIGNMENT

Maximum Allowable Grade (Freeway)   5.0%

Ramp and Local   6.0%

Maximum Desirable Grade   3.0%

Minimum Grade   0.20%

Minimum Desirable Grade   0.5%

Minimum Length of Vertical

Curves ( F reeway) 

Ramp and Local  

400 Ft.

200 Ft.

Minimum Stopping Sight Distance   600 Ft. for 60 MPH

200 Ft. for 30 MPH

1111=11..

BRIDGE STANDARDS ROADWAY

Loading Pavement Section  Concrete or

Asphaltic Concrete
Freeway  H20-S16-44

Railroads  A.R.E.A. Standards Pavement Width

Minimum Vertical Clearance Freeway  12' Lanes with 4'

All Roadways  16'-6"
Shoulder Inside and

Railroads (Above Top of Rail) 23'-6"
10' Shoulder Outside

Horizontal Clearance
Ramps One Way  16'-0" Roadway

Underpasses
Ramps Two Way or 2 Lane 1 Way  28'-0" Roadway

Local Street Median (Minimum)  14 Ft. Freeway Median Widths

Ramps and Local Outside (Minimum)  8'-0" From Lane Provision for 2 Future Lanes (Minimum) 36'-0"
To Pier or Obstacle Desired Minimum With Provision for 2

Freeway Outside (Minimum)  30'-0" From Lane Future Lanes  60'-0"
To Obstacle

Railroad

Tangent (Minimum)  12'-0"*

Provision for Maintenance Road  

* Measured From Centerline of Track

Overpasses

Local (Curb to Curb)  As Required

In the past it has generally been the policy of the Division of Highways to

utilize welded steel plate girders for bridges crossing freeways or major traffic

carriers to avoid the need for supporting formwork which would disrupt traf-

fic. For this freeway, with the bridges crossing local street traffic, it is believed

that cast-in-place concrete box girders with their appearance of clean, smooth

lines, simplicity, and inherent low maintenance costs, can be used without

undue disruption of local traffic. To provide for local traffic under bridge

construction, an opening for each direction of traffic approximately 14'-6"

high by 37 feet wide can be provided. This opening would allow for two 12

foot lanes with an 8 foot shoulder on the right and a 5 foot shoulder on the

left, and would more than provide for the 13'— 6" legal height allowed for

semitrailer trucks.

Because of the proposed Arapahoe Junior College and proposed park develop-

ment near the Platte River west of the College, a pedestrian overcrossing has

been suggested in the vicinity of Bowles Ave. In maintaining the basic theme

of simplicity, a concrete arch structure is recommended with a span length of

approximately 225 feet and a height of about 30 to 35 feet (See Chapter VI).

28

ROADWAY SECTION

The roadway section for the planned freeway consists of 6 twelve foot lanes

from the Valley Highway to Bowles Ave. and 4 twelve foot lanes from Bowles

Ave. to the end of the project. Details of the freeway lanes, ramps and front-

age road widths and cross sections are shown on Figures 20 and 21. Vertical

clearance between crossing roadways has been set at approximately 22 feet

to allow 5'-6" for bridge girders and slab plus the minimum required verti-

cal clearance of 16'-6" for the traffic opening. A vertical separation of

approximately 28 feet has been provided between top of rail elevation and

the roadway surface passing over a railroad track to allow 4'-6" for bridge

girders and slab plus the 23'-6" clearance required for the railroad.

DESIGN SPEED AND GRADES

A design speed of 60 miles per hour has been planned for the Columbine

Freeway, with a design speed of 30 miles per hour for ramps. The horizontal

alignment of the Freeway was designed with a minimum radius of 1,150 feet

to accommodate the 60 miles per hour design speed. The minimum length of

a horizontal curve is 500 feet, and the minimum tangent distance between

curves in the same direction or between reversed curves is 500 feet. A mini-

mum ramp radius of 250 feet with a 500 foot radius at the entrance or exit

which will allow for a design speed of 30 miles per hour is planned for all

interchanges.

The maximum allowable grade for the freeway is 5%, with a desirable maxi-

mum grade of 3%. The stopping sight distance for any vertical curve on the

Freeway is never less than 600 feet. The maximum allowable grade for ramps

and local streets is 6%. For a summary of design criteria used in the design of

the Freeway, see Table 1.

RIGHT OF WAY

For right of way acquisition, a minimum of 20 feet has been provided from

the edge of the frontage road lane to the right of way line to allow for front-

age road shoulder, curb and gutter, and slope. At least 10 feet of right of

way has been provided from the toe of slope to the right of way line for

maintenance of the highway right of way. When the frontage road has to be

constructed as part of the Freeway, it is included inside of the Freeway right

of way. When the existing surface streets are utilized as frontage roads, that

street right of way is excluded from the Freeway right of way. For areas

where the Freeway is located adjacent to the railroad right of way, a mini-

mum distance of 20 feet has been provided from the edge of the Freeway

lane to the railroad right of way.
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SANTA FE ROUTE

NTRODUCTION

This chapter of the report discusses the Santa Fe Route from the vicinity of
the Valley Highway interchange with Santa Fe Dr. to the Arapahoe—Douglas
County line near Chatfield Rd. In land use and planning terms, the Freeway
alignment is well situated because it follows a long-established division line
between land uses along Santa Fe Dr. and the railroads. It causes a minimum
disruption to urban development in the South Platte River Valley corridor,
With exception of the properties adjacent to Santa Fe Dr. As indicated in
later right of way reports, the cost of this acquisition will be substantial, but
this alignment represents an opportunity to substantially reorganize land use
and development patterns in the under-utilized land between Santa Fe Dr.
and the South Platte River from Evans Ave. south to Hampden Ave. Figure
22 summarizes the resulting long range development potential for the corri-
dor and indicates street circulation patterns. The existing railroads, utilities
and major arterial highway connections present significant engineering and
construction problems.
PLANNING, PRELIMINARY DESIGN, AND
LANDSCAPE CONSIDERATIONS

Preliminary design drawings for this Route are included at the end of this
chapter. These are Drawings 1 through 21, plan and profiles, and Drawings
22 through 41, interchange layouts including ramp and cross street grades.
Frontage road grades are proposed to be at or near the existing ground line
and therefore are not shown in these plans. In isolated cases where the front-
age road grade is critical, a segment of it is shown on the interchange grade
sheets, such as at Dartmouth Ave. near Little Dry Creek.

Discussion and recommendations are included for planning and landscape
considerations as they affect the freeway and adjacent lands. Items which
tYPically affect adjacent lands are community improvement and develop-
ment opportunities created by the freeway construction. Landscape design
cross sections and plans are presented to indicate the typical freeway land-
scape Possibilities.

Valley Highway to Jewell Ave.
As shown on Drawing 1, the initial construction for the viaduct north of the
Valley Highway would include a two lane ramp connection with Lincoln St.
n
orthbound and a two lane ramp connection with Broadway southbound.
One lane ramps northbound to Dakota Ave. and southbound from Alameda
Ave. are proposed. This initial construction will allow for future construction
of the Columbine Freeway in a northerly direction somewhere in the area east
of Broadway. For initial construction, only those turning movements that are
required, considering the Columbine Freeway ends at the Valley Highway, are
sn'Dwn. Should the Columbine Freeway be extended north of the Broadway—
Alameda intersection at some later date, five additional turning movements
could be added to the interchange at the Valley Highway to provide all turn-
ing movements between the two freeways. In the Valley Highway interchange,

full access from the Kalamath—Santa Fe existing one way pair and the Valley
Highway is provided to the Columbine Freeway except for the movement
from northbound on the Valley Highway to southbound on the Columbine
Freeway. This movement would be carried off of the Valley Highway to a
proposed bridge at Mississippi Ave. which would cross the Valley Highway.
This low volume movement could then reach the Columbine Freeway via
Mississippi Ave. westbound.

It is proposed that all of the Columbine Freeway from the Valley Highway to
the area of its terminus in the vicinity of Broadway and Alameda would be
an overhead viaduct structure because of heavy industry, railroad facilities,
and existing local street patterns in that area. The alignment was chosen to
provide the best interchange layout with the Valley Highway and to keep the
cost of right of way as low as possible.

For the Freeway between the Valley Highway and the Mississippi—Louisiana
planned one way pair, the horizontal alignment is very critical, as shown on
Drawing 5. The northbound lanes of the Columbine Freeway will require
retaining walls on both sides and, depending upon the future plans of the
Gates Rubber Company, may require that the River be relocated somewhat
to the west in this area. At the Mississippi—Louisiana one way pair, the Free-
way will be carried over these streets because of existing utilities and the
existing bridge across the South Platte River. Mississippi Ave. at this time is a
two way street, and Louisiana Ave. does not exist between Santa Fe Dr. on
the east and South Huron St. on the west. In meetings held with members of
the Denver Traffic Engineering Department, and in subsequent meetings held
between Denver Traffic and Denver Planning, it was determined that Missis-
sippi could be made one way westbound and Louisiana one way eastbound.
This proposed change of street designation would greatly simplify the inter-
change layout for both Mississippi and Louisiana Avenues. The work that
would be required outside of the project area to accomplish the change in
street designation for Mississippi and Louisiana is listed as follows:

1. Construction of Louisiana Ave. from Santa Fe Dr. through the Navajo
Trucking facility to Huron St. on the existing 60 foot right of way. This
includes construction of a bridge for Louisiana Ave. across the Platte River.

2. Construction of a bridge to carry Mississippi Ave. across the Valley
Highway. The existing northbound ramp to the Valley Highway under the
proposed Mississippi Ave. bridge would have to be revised slightly to provide
vertical clearance for the proposed bridge.

3. Acquisition and relocation of the Dumb Friends League facility,
including land to provide right of way for the construction of Louisiana Ave.

To accommodate the Mississippi—Louisiana one way pair interchange, it is
planned that one way frontage roads would be provided east of the freeway
northbound and west of the freeway southbound between the Valley Highway
on the north and existing Florida Ave. on the south. South of Florida Ave., a
two way frontage road is proposed east of the Freeway only to serve the exist-
ing businesses between the Overland Golf Course and the railroad tracks.

Florida Ave. has been cut off between Santa Fe Dr. and east Platte River Dr.
as it carries no traffic now that could not be easily carried by either of the
river drives to and from the Mississippi—Louisiana one way pair. To mini-
mize the amount of right of way required through the golf course, no front-
age road is planned on the west side of the freeway adjacent to the golf course.
The northbound freeway lanes east of the golf course are set at the elevation
of existing Santa Fe Dr., and the southbound freeway lanes are depressed
somewhat, providing a split elevation for the freeway lanes.

Because of the industrial character of the area immediately south of the
Valley Highway, buffer plantings on the east side will not be required. How-
ever, the Vanderbilt Park, to be located west of the river north of Mississippi
Ave., must be screened substantially with plant materials. This planting can
occur on both the park land and the freeway right of way. Figure 23 is a plan
view key showing the amount of planting required as indicated on all of the
typical landscape treatment sections. The typical landscape treatment recom-
mended for the area opposite Vanderbilt Park is shown on Figure 25.

With a strip along the eastern edge of existing Overland Park Golf Course to
be acquired for freeway right of way, it is recommended that replacement
lands be acquired immediately south of the existing golf course, between
Jewell Ave. and Evans Ave. for necessary reconstruction of the golf course.
This land should encompass the entire area between the freeway and the
South Platte River between the existing golf course and Evans Ave. and
should be a joint project between the Colorado Division of Highways and the
City of Denver. A continuous river front drive should be preserved on at
least one side of the river. Figure 24 suggests the future treatment of the
area and Figure 26 shows the typical section landscape treatment. This re-
placement land has been recommended for long-range urban renewal by the
Denver Planning Board and the Urban Renewal Authority.

Jewell Ave. to Yale Ave.

South of Jewell Ave., the freeway acquisition west of Santa Fe Dr. displaces
commercial and a limited amount of residential property. Long-range urban
renewal proposals have been made for the area south to Harvard Ave. by the
Denver Urban Renewal Authority. Figure 27 schematically indicates the type
of development which can result after freeway construction, orienting to the
river and western mountain view. The land immediately north of Hampden
Ave. is used as an example.
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FIG. 23 / ILLUSTRATIVE LANDSCAPE PLANTING
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FIG. 25 / TYPICAL LANDSCAPE TREATMENT—VALLEY HIGHWAY

At Evans Ave., the Freeway swings slightly to the west to provide hori-
zontal clearance for an interchange. A diamond interchange is planned at
Evans Ave. as shown on Drawing 25, with all ramps having two lanes to pro-
vide additional storage and turning movement capacity.

Existing Evans Ave., which now has two lanes in some areas and four lanes in
Other areas, will be upgraded to a six lane divided major arterial roadway in
the future according to DMATS plans. These plans appear quite feasible from
Santa Fe Dr. west, but may prove difficult from Santa Fe Dr. east due to the
large amount of expensive right of way that would have to be acquired. In
any case, Evans Ave. has been considered as six lanes and the interchange
.bridges have been planned accordingly. The Freeway will be taken at exist-
ing grade over Evans Ave. which will be depressed to pass under both rail-
road tracks. Cost comparisons were made between a viaduct and an under-
crossing for Evans Ave., and a substantial cost difference was found favoring
an 

undercrossing. The problem of adequate storm drainage capacity for the
underpass and a drainage area southeast of the railroad tracks at Evans Ave.
was analyzed. By maintaining the existing 60 inch storm sewer near Asbury
Ave. and providing an additional 60 inch storm sewer from the Evans Ave.
undercrossing to the River, the storm drainage flowing to this undercrossing
can be adequately carried. There is enough elevation differential from the low
Point in the underpass to the River to permit the storm sewer to flow by
gravity.

South of Evans Ave., no frontage road has been planned until the Freeway
sreaches West Harvard Ave., where a two way frontage road is provided between
outh Galapago St. and the Yale Ave. interchange. Because a frontage road

north of Harvard Ave. would serve only small, unusable properties, it has been
e I Minated. The remaining properties without access to public streets may
have to be acquired. Since Robbins Incubator Company will be eliminated
ur.Ider this freeway plan, it was decided a frontage road was required to pro-

e access for the land between the freeway and the Platte River in that
area.

FIG. 26 / TYPICAL LANDSCAPE TREATMENT—FLORIDA AVE. TO EVANS AVE.

Yale Ave. to Oxford Ave.

An interchange is planned for future Yale Ave., as shown on Drawing 27. On
the east, Yale Ave. terminates at South Elati St. near General Iron Works and
on the west, it is well developed in only one location between Federal Blvd.
and the South Platte River near Englewood's Industrial Park. In addition, an
undeveloped portion of Yale Ave. east of Federal Blvd. is offset one-half
block south of its existing alignment in other areas. According to the Plan-
ning Offices of both Denver and Englewood, Yale Ave. will be a four lane
major arterial roadway in the area of Santa Fe Dr. The feasibility of provid-
ing the Yale Ave. interchange is somewhat questionable because of the prob-
lems encountered in considering the construction of Yale Ave. between Elati
St. and Federal Blvd.

100%

To construct Yale Ave. through the General Iron Works facility immediately
east of South Santa Fe Dr. would require the acquisition of very expensive
property and the disruption of the manufacturing process. According to the
management of General Iron Works, approximately 500 men are now em-
ployed and plans are under way for expansion. Depressing Yale Ave. through
the plant area would require shortening of one railroad spur, acquisition of
one building immediately south of proposed Yale Ave., and construction of
one additional railroad bridge to maintain the spur to the main plant area.
The possibility of taking Yale Ave. over the trackage and the Columbine Free-
way in this area was investigated, but this plan would also disrupt the manu-
facturing process because construction is underway for an overhead gantry
crane through the plant. It seems that the part of General Iron Works imme-
diately north of Yale is an integral part of the plant south of Yale, and the
two cannot be easily separated.

The feasibility or need for construction of Yale Ave. from Santa Fe Dr. west
to the Englewood Industrial Park is somewhat questionable and depends
upon the development of that area. This area is now served adequately by
Dartmouth on the south, Evans on the north, and the two Platte River
Drives. It appears that this area is and will continue to be developed into
large manufacturing facilities which do not require an intensive or compli-
cated street system.
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An interchange is not planned at Dartmouth Ave. because of its location near

Yale and Hampden Avenues where interchanges are planned. Because of Dart-

mouth's existing and planned traffic capabilities, a grade separation structure

has been proposed to take Dartmouth Ave. under the railroad tracks, under

the Freeway, and connect with the frontage road as shown on Drawing 10. To

provide for this grade separation crossing will require acquisition of an exten-

sive amount of right of way west of Santa Fe Dr. to allow the frontage road

to clear existing Little Dry Creek and join Dartmouth Ave. which will be

rising to existing grade. On the east, an extensive amount of right of way will

have to be acquired and roadway work will have to be accomplished to con-

nect the existing streets into Dartmouth at approximately South Galapago St.

At Hampden Ave. a tri-level diamond interchange is proposed as shown on

Drawing 30 to replace the existing partial loop interchange. The proposed

interchange would provide for the freeway to be taken at existing grade over

Hampden Ave., which would remain unchanged as would the existing rail-

road bridges over Hampden Ave. An attempt was made to plan an interchange

which would utilize practically all of the existing interchange in this area, but

because of the existing 175 foot radius loops, the higher design speed required,

and the heavier traffic volumes anticipated, a different type of interchange

was considered necessary. A simple diamond interchange was ruled out because

of the high anticipated ADT volumes and the fact that Hampden Ave. is pro-

jected to become a freeway. A cloverleaf or loop interchange was eliminated

because of the inherent weaving problems encountered with this type of

interchange during heavy traffic. A directional interchange was not consi-

dered because of the large amount of right of way required and the inherent

large cost for structures. A perspective view of this interchange is shown on

Figure 15. A tri-level diamond interchange was chosen at this location because

it will carry the expected 1990 ADT volumes and has the advantage of com-

plete freedom for through traffic movement on both freeways with a separate

third level for all turning movements.

To evaluate the feasibility of a tri-level diamond interchange and to determine

operating characteristics of such an existing interchange, the Bureau of Public

Roads in Denver was contacted. The Bureau advised that the State of Virginia

was planning a tri-level diamond interchange for a crossing of Interstate Route

1-95 and Seminary Road, Route 716 which is referred to as the Shirley High-

way improvement Seminary Road Interchange and is located near Washington,

D. C. At the time of correspondence with the State of Virginia, the roadway

was only 70% complete and no operating characteristics could be obtained

on the proposed interchange. The project engineer for the Department of

Highways, State of Virginia, did furnish information regarding the layout of

the interchange, connections with local roads, and projected traffic volumes.
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FIG. 29 / TYPICAL LANDSCAPE TREATMENT—CHENANGO AVE. TO BELLEVIEW AVE.

After further study, it was determined that this type of interchange could be
adapted to the Columbine Freeway at Hampden Ave. and that such an inter-
change can carry the projected 1990 ADT volumes. Only turning movements
are routed through the rectangular turning level of the interchange, while
through traffic movements for Hampden Ave. and the Freeway are uninter-
rupted by the interchange. A tri-level diamond interchange provides that of
the 8 basic turning movements, only the 4 left turning movements have to
proceed through traffic signals. The signals can be timed and synchronized to
carry the high directional peak hour volumes of traffic while the other 4 turn-
ing moves can make the right turns through yield lanes near the traffic sig-
nals. The turning level of this interchange was placed on the third and highest
level at this particular location to clear the railroad tracks since the other two
levels are occupied by Hampden Ave. and the railroads. The proposed fron-
tage road through the Hampden interchange would pass under the existing
Hampden Ave. bridge which spans the South Platte River.

Through the area south of Evans Ave., the freeway traverses a relatively con-
stant land use and physical terrain condition. To the east, the railroad right
°w ay provides a wide buffer zone between the freeway and land uses. Only
Minimum landscape plantings are required. To the west, a continuous screen
Planting is recommended to preserve the optimum development potential of
the area. Occasional openings in the buffer planting will allow excellent, long
use of the Platte River Valley. Figure 28 indicates the typical landscape
treatment through this area.

Oxford Ave. Through Belleview Ave.
From Hampden Ave. to Belleview Ave., the freeway continues to parallel the
railroad tracks, following the existing land development barrier. Acquisition
and. displacement of adjoining properties on the west of South Santa Fe Dr.
is .slmilar to the situation north of Hampden Ave., with the exception that
this Property is not as highly developed. Between Hampden Ave. and Belle-
view Ave., provision during initial construction of the Freeway is made for a
tWO lane, two way frontage road. Depending on the development of the Platte
River Valley west of the Freeway, the need could arise for a four lane front-
age road in the future.

Kenyon Ave. traffic which is to be terminated at the railroad tracks can be
carried by Santa Fe Lane to connect with Oxford Ave. No interchange is
planned at Oxford Ave. because of its proximity to Quincy Ave. According to
the DMATS study, Oxford Ave., which is an existing two way roadway and a
major traffic carrier, will be upgraded to a four lane collector. Because of
Oxford's potential, it should be continued across the Columbine Freeway. No
economical grade separation crossing could be designed in this area for Oxford
Ave. and the railroad tracks because of the need for passing the freeway under
the D & RGW railroad spur leading west to the Monarch Lumber Company.
It can be seen from Drawing 12 that the profile for the freeway passes under
Oxford Ave. and the railroad spur in this area, then rises and passes over
Quincy Ave.

Quincy Ave., which does not presently exist between Santa Fe Dr. on the
east and Irving St. on the west, is planned as a 4 lane major arterial through
the area and, as such, will require an interchange with the Freeway. Quincy
Ave. does have the potential for a 4 lane major arterial development because
it exists from Interstate Highway 225 to Santa Fe Dr. on the east and from
South Irving St. to the Hampden freeway near proposed Mt. Carbon darn on
the west. Because Oxford Ave. is blocked for future development on the west
by the Fort Logan Mental Health Center and on the east by Cherry Hills
Country Club, it does not have as much traffic potential as Quincy Ave.

The Quincy interchange plan, Drawing 33, shows that a large amount of right
of way is required, some of which allows for a direct connection from the
Columbine Freeway under the railroad tracks to Windermere Ave. Winder-
mere Ave. as it now exists is a 4 lane roadway from Belleview Ave. to Littleton
Blvd. Because Windermere Ave. is planned to be a 4 lane major arterial road-
way in the future, this connection was proposed in the input data for the
Columbine Freeway traffic projections and was found to satisfy the needs of
the large amount of traffic from the Littleton area. By utilizing this connec-
tion, the Belleview interchange could be simplified to a diamond interchange
with the heavy traffic flow from the Columbine Freeway to the area east of
downtown Littleton carried by the Windermere connection.

South of the Quincy interchange, the freeway follows the Santa Fe align-
ment with the southbound lanes being depressed to more nearly fit the
existing topography. At Belleview Ave., the freeway is carried over that exist-
ing roadway to cause the minimum disruption to existing utilities which are
heavily concentrated in this area leading to the Littleton Sewage Treatment
Plant.

A frontage road west of the freeway between Quincy Ave. and Belleview Ave.
is routed westward on Chenango Ave. around the Littleton Sewage Treat-
ment Plant, as shown on Drawing 36. This frontage road appears to cross the
South Platte River, but according to the Corps of Engineers' plans for the
South Platte channel improvement in this area, this loop of the channel will
be eliminated.

In the section of Freeway north of Chenango Ave., the landscape considera-
tions are similar to those discussed for the section of the Freeway north of
Hampden Ave. South of Chenango, the freeway turns away from the rail-
road tracks and follows the original alignment of Santa Fe Dr. which has
existing commercial development abutting on both sides. At this location
visual orientation of adjoining properties will be an advantage, and no plant-
ing is needed on the east side. West of this freeway, substantial buffer land-
scape plantings are recommended to screen the Littleton Sewage Treatment
Plant from view. Figure 29 illustrates typical landscape treatment for this
area.

Belleview Ave. Through Ridge Rd.

South of Belleview Ave., a realignment of the river allows the freeway to fall
between downtown Littleton and the river, with a complete interchange at
Bowles Ave. The freeway in this location is well situated in relation to the
topographic change which separates downtown Littleton from the area west
of Santa Fe Dr.

From Belleview Ave. to Bowles Ave., the freeway has been designed with
only one frontage road on the east because of the adjacent South Platte
River. Relocation of the River westerly will be required even with the full
use of existing Santa Fe Dr., as shown on Drawings 14 and 15.

Preliminary investigation of the South Platte River relocation has been coor-
dinated through the Colorado Water Conservation Board with the Corps of
Engineers, Omaha, Nebraska. As soon as an alignment determination is made
by the Division of Highways for either the Santa Fe Route or the Western
Route, a request should be forwarded to the Colorado Water Conservation
Board for the South Platte River relocation.

Whether the Western Route or the Santa Fe Route is selected, the bridge on
Crestline Ave. which carries a private road serving the Centennial Race Track
will have to be reconstructed if that connection is maintained. As shown on
Figure 30, it is proposed that the existing road adjacent to the west side of
the Littleton Public Works grounds be improved by the City of Littleton,
connecting West Berry Ave. with Bowles Ave. to provide access from the Race
Track directly to Bowles Ave. Considering the Race Track's existing access to
Belleview Ave. and Federal Blvd. and with the proposed access to Bowles Ave.,
elimination of the Crestline Ave. bridge is recommended.
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FIG. 31 / TYPICAL LANDSCAPE TREATMENT—BELLEVIEW AVE. TO BOWLES AVE.

At the Bowles interchange, Drawing 38, Main St. through Littleton, which

is one way westbound, would be extended through the interchange and would

connect to Bowles Ave. Alamo Ave., which is now one way eastbound through

downtown Littleton, would also be extended westerly and connect with

Bowles Ave. A diamond interchange with a double left turn provision for the

heavy traffic flow from Bowles Ave. eastbound to the Columbine Freeway

northbound has been designed for this interchange. The spread between the

northbound and southbound lanes of the Freeway through this interchange

will allow for a 10 foot drop in elevation between these lanes. An illustration

of this interchange is shown in Figure 32. To construct this interchange, the

Littleton Police building located in line with the west end of Main St. will

have to be acquired and relocated.

From Bowles Ave. south to Chatfield Rd., a two lane, two way frontage road

is planned west of the Freeway to provide local service. As was mentioned for

the case between Hampden Ave. and Belleview Ave., a four lane frontage

road may be required in the future, depending on development of the area

between the Freeway and the River. Right of way to be acquired for initial

Freeway construction in this area is shown on Drawings 16 through 21.

South of Bowles Ave., the Freeway is lower than Santa Fe Dr. By depressing

the Freeway, a slope east of the northbound freeway lanes can be provided

to allow more open space between the Freeway and the proposed Arapahoe

Junior College. Additionally, the noise factor in the college area can be mea-

surably reduced.

A two way frontage road is planned on existing Santa Fe Dr. east of the Free-

way in this area to provide service for the existing businesses and the future

Arapahoe Junior College. In discussions with representatives of the Arapahoe

Junior College, it was learned that plans call for this Junior College to reach

a design capacity of 7,500 students in approximately 5 years. Because of the

potential student load using a parking facility on Church Ave., a direct on-

ramp was considered from Church Ave. to the Freeway. This was found to

conflict with the Bowles interchange and therefore was not provided. See

Drawings 16 and 17 for the final recommended ramp design.

At Ridge Rd., shown on Drawing 17, no interchange is planned because of

Ridge Road's location near the proposed Bowles Ave. interchange. Accord-

ing to the DMATS study, Ridge Rd., which is an existing two lane road,

is to be widened to a four lane major arterial roadway. Access is provided to

Ridge Rd. from Freeway northbound traffic and from Ridge Rd. to north-

bound on the Freeway. As planned, Freeway traffic southbound to Ridge

Rd. is routed through the Bowles Ave. interchange, eastbound on Alamo Ave.

to Prince St., and then south on Prince St. to Ridge Rd.

North of Bowles Ave., major buffer plantings are proposed adjacent to the

residential and park areas. Substantial landscape screening is suggested on the

east side of the river to screen a potential park development south of Berry

Ave. from the freeway (See Figure 31). In the Bowles interchange, increased

right of way requirements provide the opportunity for substantially larger

plant groupings than are recommended along the freeway between inter-

changes.
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FIG. 33 / PEDESTRIAN OVERPASS

FIG. 34 / TYPICAL LANDSCAPE TREATMENT—BOINLES AVE. TO RIDGE RD.

South of Bowles Ave., the high density uses and the Junior College site

require major landscape screening from the freeway. Extensive planting is

recommended on the embankment east of the Freeway to strengthen physi-

cal separation between the Junior College and the Freeway (See Figure 34).

West of the Freeway, a river front park is recommended, relating to the

Junior College via a pedestrian overpass over the Freeway (See Figure 33).

The park, which will be accessible from the west frontage road system, will

require landscape buffering from the Freeway.

Ridge Rd. to Chatfield Rd. Interchange

This alignment is adjacent to rural land which will inevitably be developed in

substantial urban densities. It is anticipated that the area west of Santa Fe

Dr. will be developed into large planning units with a road circulation system

composed of independent loop streets which will tie to the west frontage

road of the Freeway. Development is anticipated to have maximum exposure

and orientation to the river in this area.

South of Ridge Rd., the Freeway has at least an 80 foot median between

northbound and southbound lanes to provide cross slope for the split profile.

From near Ridge Rd. to Ken Caryl Rd., the existing City Ditch (See Draw-

ings 18 and 19) is located on the west embankment slope of South Santa Fe

Dr. Because of the extensive problems involved in relocating City Ditch west

of the proposed frontage road where a large drop in elevation is encountered,

City Ditch will remain in the median of the Freeway. The Ditch can be piped

for its length where located in the median for approximately the same cost

as for earthwork if the Freeway lanes were set at the elevation of Santa Fe

Dr. and the Ditch were relocated to the west. With the Ditch piped in the

median, it could serve irrigation requirements west of the Freeway by con-

structing one or two culverts under the southbound lanes of the Freeway

with control devices located west of the frontage road.

An interchange is planned for Ken Caryl Rd. near the Jackass Hill Rd. inter-

section with Santa Fe Dr. At this location, the Freeway passes over Ken

Caryl Rd., with Ken Caryl Rd. passing under the railroad tracks. In studying

the need for this interchange, it was found that Arapahoe County has made a

commitment to the Gates Rubber Company and the AT & SF Railroad that

the County would construct the road from Santa Fe Dr. to connect with

South Broadway (See Figure 4).

Arapahoe County's plan for this interchange, which was accepted by Gates

Rubber Company, has Ken Caryl Rd. located south of the existing railroad

spur and crossing the Freeway in an overhead structure. After a detailed

study of that situation plan, it was decided that Ken Caryl Rd. should be

located north of the existing railroad spur to provide a better connection

with the extension of South Prince St. A cost comparison between an over-

head structure and a depressed section for Ken Caryl Rd. at this interchange

strongly favored the interchange shown (See Drawing 40).
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FIG. 35 / TYPICAL LANDSCAPE TREATMENT—RIDGE RD. TO COUNTY LINE RD.

Because Gates Rubber Co. has made a commitment to Arapahoe County that
the right of way for new Ken Caryl Rd. would be provided south of the rail-
road spur when Ken Caryl Rd. was to be constructed, discussions were held
With representatives of the Gates Rubber Co. engineering department con-
cerning this matter. Those representatives explained that if Ken Caryl Rd.
should be located north of the railroad spur, Gates Rubber Co. would assure
that the necessary right of way would be made available to Arapahoe County
for construction of the road. Ken Caryl Rd. west of the Freeway is shown to
Connect with existing Ken Caryl Rd. on Drawing 40. Present plans west of
the Freeway in this area include construction of a golf course which would
block development of Ken Caryl Rd. to the west on a continuation of its
Present alignment. This interchange provides flexibility in that Ken Caryl Rd.
can be routed north or south around the proposed golf course and connect
With existing Ken Caryl Rd. in the area of the Platte Canyon Rd., as shown
Ori Figure 4.

Access to the three residences in the area located immediately east of the
railroad tracks near Dad Clark Gulch can be provided along the AT & SF

diately
Railroad service road. This road can be connected to Ken Caryl Rd. imme-

east of the railroad spur in a manner similar to that shown for the
service road connection of Santa Fe Lane to Quincy Ave. (See Drawing 33).
Th connection has not been shown or included in the estimate of cost
because it is felt that the properties needing service will be acquired by Gates
Rubber Co. and included in their overall development plans for that area.

The interchange shown on Drawing 21 between the proposed Columbine
Fureeway and Chatfield Rd., State Highway 75, was designed for the Colorado
'vision of Highways by others. It is a diamond interchange that will allow
Chatfield Rd. to cross under the Columbine Freeway and the railroad tracks.
A,s Planned, this interchange will require four traffic signals on existing Santa
F-e Dr. and will allow uninterrupted traffic movements on Chatfield Rd.
At the connection with Chatfield Rd., the freeway lanes are brought togetherat the same elevation to pass over Chatfield Rd. on bridge structures.

In the wider median for the area south of Ridge Rd., there is an opportunity
to do substantial planting unlike other areas of the Freeway. Major buffer
plantings are suggested on the west side of the freeway to preserve the
maximum development potential in the area. Occasional openings can be
designed to provide long views of the valley area from the freeway. On the
eastern side, planting is only recommended occasionally for visual variety as
shown in Figure 35. There is no need for screening on the east because of the
wide railroad right of way and substantial topographic change which separ-
ates the residential areas from the Freeway.

STORM DRAINAGE

The drainage study which was made for the Santa Fe Route includes all of
the storm drainage areas east of Santa Fe Dr. which cross the roadway at
various points between the Valley Highway and the Douglas County line.
These drainage areas, as shown on Drawing 42, were defined utilizing USGS
existing topography maps and reports which had been prepared for indi-
vidual municipalities. A field inspection was made of the drainage area division
lines to assure that they were correctly located.

It should be noted that the major drainage areas will require additional storm
sewer systems as they develop, but these systems have been assumed to be in
place in this drainage study. It will be the community or county's responsi-
bility to assure that as development occurs, adequate storm sewer systems
are installed.

Some of the basic assumptions of this drainage study are as follows:

1. No storm drainage is assumed to be intercepted by any irrigation
ditches or canals. These ditches are assumed to be running full at the time of
a storm, and the storm drainage will either run under the ditch in a siphon or
overflow the ditch into the natural drainage swales.

2. All of the areas have been assumed to be more substantially built up
than at present. An assumption of developed areas has influenced the choice
of 0.5 for a runoff coefficient in most cases.

3. The rational method for calculating storm runoff was used in the
drainage study because of the urban area assumed east of the Freeway. Each
of the individual drainage areas was planimetered to obtain the area, the run-
off coefficient was set at approximately 0.5, and the rainfall intensity was
determined based on the size and shape of the drainage basin and the length of
time required for the concentration of flow to occur. A cross check with the
drainage results and Figures 5-802.1B and 5-802.1C of the Colorado Division
of Highways' Design Manual indicates a relatively close correlation for the
small basins. For larger basins, the rational method is more conservative than
the Design Manual and results in higher calculated runoffs.

4. It has been assumed that all ponding capacity which could reduce
peak runoff for small areas was full and, therefore, such ponding has been
ignored. For areas such as the McClellan Reservoir on Dad Clark's Gulch and
the Englewood Flood Control Dam on Little Dry Creek, the calculated flood
was routed through these reservoirs to obtain a realistic downstream flow.

The results of the drainage study for the Santa Fe Route are summarized in
Table 2.

UTILITIES

As a part of this study, all major public utilities were to be depicted as
derived from the utility companies and city and county plats. These exist-
ing utilities, including existing street right of way in the area of the Freeway,
are shown on line Drawings 43 through 56. An inspection of these utility
drawings reveals that some major feeder or trunk lines are crossing existing
Santa Fe Dr. or have been constructed on either side of the roadway. For
Freeway construction, the utilities which would run parallel under the Free-
way will have to be relocated to a suitable area outside of the Freeway. This
requirement is necessary so that people and maintenance vehicles servicing
utilities will not have to cross Freeway lanes. Utilities crossing the Freeway at
approximately right angles are allowed. Generally, those utilities requiring
relocation are planned to be placed beneath the frontage roads and existing
streets adjacent to the Freeway.

The following assumptions were used in determining feasible locations for
the affected utilities:

1. Minor utilities serving only improvements which would be destroyed
by the Freeway were assumed abandoned in place. Included are sewerage and
water service lines to houses and businesses.

2. The 72" steel conduit at Radcliff Ave. and the 60" concrete conduit
at Crestline Ave. would not be disturbed. Water lines up to 42" diameter
would be relocated as required to clear Freeway construction.

3. Bridges proposed for traffic can be utilized for supporting utilities at
grade separation crossings.
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TABLE 2/ DRAINAGE SUMMARY—SANTA FE ROUTEDrainage Discharge

Area Area for a 50 Yr. Existing Major Proposed Major

Designation (Acres) Storm (cfs) Structures Structure

A 1,174 1,148 7' x 4' CBC @ Existing 7' x 4'

Mississippi Ave. CBC @ Mississippi

A-1 235 227 60" RCP @ Existing 60" RCP

Asbury Ave. @ Asbury Ave.

1,721 1,290 10' x 4' CBC Existing 10' x 4'

@ Arizona Ave. CBC @ Arizona

Ave.

C & C-1 48 + 66 = 183 30" line @ Iowa Existing 30" &

114 then 36" line north 36" lines

64 128 60" RCP @ An additional 60"

Asbury Ave. RCP @ Evans Ave.

3,956 2,670 15' x 9' CBC @ Existing 15' x 9'

Wesley Ave. @ Wesley Ave.

168 265 2 small box cul-

verts near Bates

66" RCP @
Yale Ave.

10,600 4,960 54' bridge on A 12' x 10' double

(below dam) Santa Fe Dr. @ CBC @ Little Dry

Little Dry Creek Creek

213 330 54" RCP @ Existing 54" RCP

Hampden Ave. @ Hampden Ave.

1,108 943 None operating 66" RCP approxi-

mately 750' north

of Oxford Ave.

12,285 3,850 54' bridge on Santa Matching bridges

Fe Dr. @ Big Dry
Creek

1,601 1,260 10' x 10' CBC
near Prince St.

9' x 6' double
CBC approx. 600'

& Santa Fe Dr. S. of existing culvert

1,867 1,385 4' x 4' CBC near 13' x 9' CBC near

Low Ave. in Ltn. Low Ave. in Ltn.

Remarks

The proposed structure is not adequate (a 12' x 8' or 10' x 9' CBC is required for a 50 year storm), but to propose the necessary structure

would require a major improvement in the Denver storm sewer system leading to this outlet. This improvement was not considered prob-

able in the foreseeable future.

The 33" storm sewer on Broadway in this area is assumed to be full during a severe rainstorm and will not intercept any appreciable runoff

from Area A-1. See Remarks for Area D for further explanation.

The proposed structure should be much larger (12' x 8' CBC). A complete revision of the storm sewer system along the Valley Highway and

Arizona Ave. leading into this culvert would need to be performed. Now the drainage flow in excess of the culvert capacity ponds in the

Valley Highway depressed section under South Logan St.

When Denver improves its storm sewer system, an improvement for this area can be constructed at that time with no disruption to the

freeway.

The need for the additional capacity at Evans Ave. is obvious because runoff from Area A-1 must cross in this same general area. The two

60" pipes will be adequate assuming the network east of the railroad tracks is designed to channel approximately equal flow to each pipe.

This structure is adequate. Should Denver desire in the future, some runoff could be channeled from Areas A-1, D, and F to this system.

A ditch should be provided between the railroad tracks to carry the flow from under the AT & SF Railroad at Bates Ave. up to Yale Ave.

The interchange drainage plus a possible 33" line from Englewood at this location resulted in the proposed 66" line.

The 6,050 acres above the dam were disregarded because two 50 year storms could occur within 24 hours without causing overflow of

the spillway. For the crossing of the freeway, box culverts were chosen because of the proximity of Dartmouth Ave. to Little Dry Creek.

Dartmouth Ave. is proposed to pass under the freeway and railroad tracks in this location.

Englewood is installing a 48" line from Kenyon Ave. to join the existing 54" line at Hampden Ave. to carry this runoff. During a design

storm, the 54" line will not carry the entire flow and any excess will pond east of the railroad tracks. There is no way (existing or pro-

posed) for the runoff to flow across the tracks to the west.
The 66" pipe conforms with Englewood's plans for the future. A 12' x 7' CBC is theoretically required to carry the 50 year storm runoff,

but because any excess flow will pond east of the tracks, a larger culvert under the freeway would serve no purpose. The culvert is located

approximately 750' north of Oxford Ave. to avoid the deep cut in the freeway profile in the vicinity of Oxford Ave.

A 10' x 10' double CBC would carry the expected flow but since the existing bridge can be saved, it was decided to propose matching

bridges.

The capacity of the existing 10' x 10' CBC has been cut in half by a 48" sanitary sewer passing directly through it. The drainage from Area K

now passes through an undersized concrete culvert 60" (more or less) to reach the existing 10' x 10' CBC. From Prince Street to the river, a

joint project with Arapahoe County, City of Littleton, and the State Highway Division should be undertaken to provide the proposed

structure. This proposed structure is shown on Drawing 15 of the Santa Fe Route.

The City of Littleton has very little storm sewer system, either existing or proposed. Since it could be as much as 10 years before the free-

way is constructed in this area, another analysis of Littleton plans at a later date may indicate a smaller culvert.
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Area
Des'

0

Discharge
Area for a 50 Yr. Existing Major Proposed Major
(Acres) Storm (cfs) Structures ucture

1,700 1,190 20' bridge over Matching bridges
Lee Gulch on
Santa Fe Dr.

418 I 645 6' x 7' CBC @
approx. Sta.

Extension of
6' x 7' CBC

472+70

83 I 206 4 small culverts 60" RCP @approx.
Sta. 500+00

349 I 524 6' x 2' CBC just
south of existing

9' x 6' CBC south of
proposed Ken Caryl

Ken Caryl Rd. Rd.

5,916 I 2,300 60' bridge across 14' x 10' CBC in

Dad Clark Gulch Dad Clark Gulch

113 I 147 3 small culverts 54" RCP north of
County Line Rd.

study of grades along the Santa Fe Route indicated that all sanitary sewer
Ines can be relocated satisfactorily to flow by gravity. No detailed design
Was made for utilities, but each was individually considered to insure that its
Proposed relocation was realistic.
It was found that utilities do constitute a major portion of the construction
costs for the Santa Fe Route, but because of the utilities which can be aban-
doned in place, utilities relocations are not as serious as a first inspection of
he utility drawings would suggest.
CONSTRUCTION PHASING
The .high cost of the total project along the Santa Fe Route will probably
‘equire its construction in at least six segments. Six possible segments are
An) Valley Highway through Evans Ave.; (2) Evans Ave. through Hampden
ve.; (3) Broadway—Lincoln viaduct to Valley Highway; (4) Hampden Ave.

TRI-1 rough Belleview Ave.; (5) Bel leview Ave. through Ridge Rd.; and (6) Ridge
d. to end of project.

Remark

As in the case of Area J above, a culvert would be adequate, but matching bridges are planned to match the existing bridge.

Theoretically a 10' x 6' CBC would have been required if the six detention ponds plus the constricting 6' x 7' CBC under the railroad tracks
did not exist. Because of the upstream conditions, the existing 6' x 7' CBC is assumed to be adequate.

It has been assumed that all runoff can be channelled to a single collection point and will be carried across the railroad tracks.

This culvert is rerouted further to the south of the natural drainage draw in the proposed interchange location and is best shown on the
Ken Caryl Rd. interchange, Drawing 40.

Flow was routed through the McClellan Reservoir Dam system for a 50 year design storm, assuming the reservoir level was at spillway
crest. This resulted in maximum discharge over the spillway of 2,300 cfs.

Same assumption as Area 0 above.

Traffic from Santa Fe Dr. can be expected to use all segments of the com-
pleted Freeway along its route, including the viaduct structure to Lincoln—
Broadway as soon as it is completed. However, construction along Santa Fe
Dr. can be expected to disrupt the corridor's existing traffic for an extended
period irregardless of what is done to make construction detours as service-
able as possible. A minimum of 4 lanes of traffic must be maintained during
construction of the Santa Fe route. Federal Blvd., Broadway, and both Platte
River Drives can carry some of the Santa Fe Dr. traffic during construction,
but Santa Fe Dr. traffic will have to be provided for during construction.
In general, the southbound Freeway lanes and frontage roads west of Santa
Fe Dr. should be constructed as a first phase. This would allow Santa Fe traf-
fic to continue relatively undisturbed until a time when the traffic would be
detoured onto the new southbound lanes and frontage road.

Interchanges at Evans, Yale, and Quincy Avenues can be constructed in their
entirety with exception of the easterly ramps during the first phase of Free-
way construction. Through traffic on Evans, Yale, Dartmouth, Quincy, Ox-
ford, and Bowles Avenues will have to accept considerable detouring because
either the existing street must be excavated or it must bridge an excavated
freeway. This interruption of street traffic would be continuous for the dura-
tion of the interchange construction.

The Evans interchange offers a typical example of what may be involved
in the detouring of traffic for the interchange construction. All detours
should be one way with sharp turns rounded as much as possible to assist
smooth traffic flow. Eastbound traffic on Evans could be detoured south on
Galapago St., east on Miff Ave., and north on Cherokee St. to Evans Ave.
Traffic westbound on Evans could detour north on Cherokee St., west on
Jewell Ave., and south on Galapago St. to Evans Ave. Construction of a rail
crossing would be required for both Jewell Ave. and Iliff Ave., with instal-
lation of safety signals at the railroad tracks. A railroad track diversion (shoo-
fly) would have to be constructed for use between the existing tracks during
the railroad bridge construction. Santa Fe Dr. would have to be detoured far
enough west to allow excavation room for the railroad bridges. It is estimated
that approximately 12 to 15 months would be required to complete a typi-
cal grade separation crossing interchange. It is possible to detour traffic at all
interchanges along the Santa Fe Route, although a considerable expense will
be involved in all cases.
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WESTERN ROUTE

INTRODUCTION

This chapter of the report discusses the Western Route from the vicinity of

the Valley Highway through the Belleview interchange immediately east of

the Centennial Race Track. The Western Route joins the Santa Fe Route at

Prince St. and proceeds to the Chatfield Rd. interchange, as explained in

Chapter VI. The planning fundamentals of this alignment study are based on
an effort to find an alignment which is compatible with the overall develop-

ment potential of the corridor, but which offers an alternate to the Santa Fe
alignment in terms of:

Utilizing as much vacant, under-utilized, or minimum-cost land as possible.
Providing an alignment which allows the continued function of Santa Fe

Dr. as a major collector street during and after freeway construction.

Avoiding the engineering and construction restrictions and costs of adjoin-

ing the D & RGW and AT & SF railroad tracks.
Avoiding the costs of utility relocations.

As has been discussed in earlier sections, a number of western alignments

were studied in preliminary form. It is felt that the alignment discussed in

this chapter is clearly the best of those possibilities. Figure 37 is a summary
of the future development potential of the corridor with the freeway in this

alignment. The land use and circulation elements which are indicated are con-

sistent with the plans and policies of the public bodies involved in the corri-

dor. General land uses are indicated where existing patterns are expected to

continue, or where future patterns are known. As has been discussed in earlier
sections of this report, a major premise of the planning has been to leave as

much development flexibility and opportunity as possible. Consequently, in

Figure 37 contiguous development areas with alternate future use potentials

are indicated separately.

PLANNING, PRELIMINARY DESIGN, AND

LANDSCAPE CONSIDERATIONS

Preliminary design drawings for this route are included at the end of this

chapter. These are Drawings 57 through 71, plan and profiles, and Drawings
72 through 83, interchange layouts including ramp and cross street grades.

Frontage road grades are proposed to be at or near the existing ground line
and therefore are not shown in these plans. In isolated cases where the front-

age road grade is critical, a segment of it is shown with the interchange grade
sheets.

Discussion and recommendations are included for planning and landscape con-
siderations as they affect the freeway and adjacent lands. Items which typi-
cally affect adjacent lands are community improvement and development
opportunities created by the freeway construction. Landscape design cross

sections and plans are presented to indicate the typical freeway landscape
possibilities.
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Valley Highway to Overland Golf Course

As shown on Drawings 57 and 58, the initial construction would include a

viaduct north of the Valley Highway with a two lane ramp to Lincoln St.

northbound and a two lane ramp from Broadway southbound. This align-

ment, which passes between the Denver Tramway building and the Robinson
Brick and Tile facility, was chosen to avoid as much business and industry as
possible. One lane ramps to Dakota Ave. and from Alameda Ave. to the Free-
way are proposed. This initial construction will allow for future construction

of the Columbine Freeway in a northerly direction somewhere in the area

east of Broadway. For initial construction, only those turning movements
required considering the Columbine Freeway ends at the Valley Highway are
shown. Should the Columbine Freeway be extended north of the Broadway—
Alameda intersection in the future, five additional turning movements could
be added at the Valley Highway interchange to provide for all turning move-
ments between the two freeways.

At the Valley Highway—Columbine Freeway interchange, full connections are
not provided to the Santa Fe—Kalamath Street one way pair. The traffic from
this one way pair will continue through the Valley Highway interchange with
the northbound traffic using existing Santa Fe Dr. east of the Platte River,
and the Kalamath St. traffic southbound using the west side of the Platte
River between the Valley Highway and South Inca St. Kalamath St. traffic
southbound would cross the Platte River in the vicinity of the Valley High-
way as shown on Figure 36 and proceed along Platte River Dr. to South Inca
St., where freeway-bound traffic would turn left and enter the Freeway.
Referring to the same Figure, northbound traffic for Santa Fe Dr. would
leave the Freeway immediately north of Florida Ave., make a right turn on
the west side of the Platte River, and proceed to Louisiana Ave., which will
connect to Santa Fe Dr. The initial construction of the Western Route should
provide for these movements, as shown on Figure 36, to relieve the present
serious traffic problem at the intersection of Mississippi Ave. and Santa Fe
Dr. To relieve this traffic problem, the following items of work should be
accomplished as an immediate first phase of the Freeway construction:

1. Designation of Louisiana Ave. one way eastbound and designation of
Mississippi Ave. one way westbound. This one way system would be from the
Valley Highway on the east to Pecos St. on the west.

2. Construction of Louisiana Ave. from Santa Fe Dr. through the Navajo
Trucking facilities on the existing 60 foot right of way west to Pecos St.

3. Construction of a bridge for Louisiana Ave. across the Platte River.

4. Construction of a Mississippi Ave. bridge across the Valley Highway
near South Logan St.

5. Construction of one bridge over the Platte River for the southbound
traffic of both Kalamath St. and the Valley Highway.

6. Paving of the West South Platte River Dr. from this Valley Highway
connection to Louisiana Ave.

7. Construction of a bridge carrying southbound Santa Fe traffic across
the Platte River to join existing Santa Fe Dr.

8. Acquisition of right of way occupied by the Dumb Friends League.

For the Freeway location between the Valley Highway and the proposed

Mississippi—Louisiana one way pair, the horizontal alignment was chosen to

lie entirely within the block between Huron St. and Inca St. because of the

retatively large amount of existing open space. This location also misses

Denver's proposed Vanderbilt Park.

One way frontage roads have been designed as a part of the Western Route

to serve existing and potential development adjacent to the Freeway. Use of

one way frontage roads allows interchanges with crossing streets to be greatlY

simplified. This is accomplished by allowing off and on ramps to merge with

the frontage road traffic before the cross street intersection. Hence, the need

for a frontage road plus a ramp intersection with the cross street in the same

area on both sides of the Freeway can be replaced with only the frontage

road intersection. At each interchange, only two traffic intersections are

required, one each side of the Freeway, instead of the normal four. Addi-

tionally, with one way continuous frontage roads, traffic can be readilY

diverted from the Freeway to frontage roads in case of an accident.

Immediately south of the Valley Highway and west of the Platte River, IH on

St. will serve as the one way frontage road northbound and Inca St. as a neW

one way frontage road southbound The Freeway through this area, as shown

on Drawings 61 and 62, will be carried on an embankment approximately 22

feet high. An embankment was used in this area to keep the right of waY

requirements at interchanges at a minimum and best utilize the existing street

surface system. Access to the Freeway in the vicinity of Mississippi and

Louisiana is provided through on and off ramps north of Mississippi Ave. and

south of Louisiana Ave.

In landscape treatment for the section south of the Valley HighwaY, it IS

recommended that the Freeway contain major buffer plantings along its east

side to preserve the physical integrity of Vanderbilt Park. Considering the

industrial nature of the area south of Mississippi Ave., the fill section is not

detrimental and minimal plantings of the slopes are recommended. Figure 38

indicates typical landscape treatment between the Valley Highway and Florida

Ave.

Overland Golf Course to Dartmouth Ave.

North of Florida Ave. the Freeway will cross the River and descend to the

level of the existing golf course land. Frontage roads are discontinued as the
an

Freeway enters the golf course to keep the requirement for right of VI dY

absolute minimum. The existing bridge on Florida Ave. would be main'tained

to provide additional access to the Freeway. Platte River Dr. on the west side

of the River would be carried under the Freeway immediately south nt

Louisiana Ave. and would be maintained in its present condition adjacent Id

Ruby Hill Park. At Jewell Ave., the Freeway is to be carried over Platte

River Dr. and the existing Colorado & Southern railroad spur to an inter-

change with West Evans Ave. near South Osage St. The alignment was ch°-

sen through the Ruby Hill—Overland Golf Course complex on the east side

of the River to avoid the problems involved with relocating the Colorado 8̀

Southern railroad spur, interchanging with Florida Ave. at the railroad Or

crossing and with disruption of Carberry Field, the railroad spur, Jewell Ave'
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FIG. 38 / TYPICAL LANDSCAPE TREATMENT—VALLEY HIGHWAY TO FLORIDA AVE.

and West Platte River Dr. at the southeast corner of the park. For both the

Santa Fe Route and the Western Route, Florida Ave. will be discontinued
north of the existing golf course, which is consistent with Denver's plans.

By depressing the Freeway adjacent to the golf course and by berm construc-
tion with landscaping through this area, minimum impact on the surrounding

areas will occur. The golf course at this location is lower than the elevation

of the road which separates it from the South Platte River. The golf course

does not currently take advantage of the River visually or functionally. Addi-

tional land will be required to replace and reconstruct portions of the golf
course immediately south of Jewell Ave. The right of way cost to the Free-

way should include the equivalent cost of acquisition of land south of Jewell

Ave. and the cost of the Freeway construction should include the necessary

golf course reconstruction. Figure 39 indicates the proposed future land use

and park development in this vicinity.

A very intensive buffer planting is recommended in this area, together with

depression of the Freeway, and the construction of 10 foot earth berms

flanking both sides. A continuous green planting on the berm is recommended,

including both eye-level shrubs and large trees. Figure 40 summarizes the

landscape treatment in this area. It is recommended that the river front drive

on the west side of the River be retained as a landscaped parkway from

Alameda Ave. to Evans Ave. South of Evans Ave., the river front drive can

be developed on both sides of the River.

At the southeast corner of Ruby Hill Park, as the Freeway passes over the

railroad spur it clears the existing street intersection of West Platte River

Dr., Jewell Ave., and South Lipan St., leaving these streets undisturbed. At

Evans Ave., as shown on Drawing 75, a diamond interchange is planned and

the one way frontage road system is reinstated to the south. The existing

foundry shown at Evans Ave. has been completely dismantled and that prop-

erty is presently vacant. South of Evans Ave., the Freeway alignment follows

the natural terrain with the northbound lanes being set approximately two

feet lower than the southbound lanes. There is also a two foot drop between

each of the frontage roads and the Freeway lanes.
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With the exception of a block of industrial properties in the New Englewood
Industrial Park, this alignment crosses vacant and low-intensity use land. The
disruption of economic activity in the valley is minimum. Moreover, the
alignment generally follows the route of the Colorado & Southern railroad
tracks and, as such, does not provide any new or additional barrier which
would disrupt development in the corridor. It can be anticipated that the
completion of the Freeway with access points at Evans, Yale and Hampden
Avenues will substantially improve the development potential of this area.
This alignment, which has been coordinated with Denver and Englewood
Planning Departments, avoids any conflict with the Denver Model Cities
neighborhood program which is proposed for the College View area.

At a point just north of Yale Ave., the Freeway, after it clears the drainage-
way in that location, becomes depressed south to Bear Creek. A diamond
interchange with slip ramps is planned for Yale Ave., with the Yale Ave.
bridge set at the street's existing grade. Through this area of newly developed
light industry, one full block and part of another block south of Bates Ave.
will be taken by the Freeway. Several alignments through this area were inves-
tigated, and they are discussed as follows:

1. An alignment was investigated which would cross the Denver Glass
Co. plant near the Colorado & Southern railroad spur north of Yale Ave.
Because of the depth of the drainageway north of Yale, depressing the Free-
way would require that the drainageway be carried under the Freeway in a
siphon. If the Freeway were carried on an embankment, the drainage problem
would be solved but the ramp to Yale Ave. from the Freeway northbound

would conflict with the railroad spur. Further, the frontage road connection
with Yale Ave. would meet very close to the Colorado & Southern railroad
spur crossing. With this alignment, a large portion of the open ground owned
by Robinson Brick and Tile Co. east of the railroad spur which is scheduled
for future expansion would be taken. Acquisition of the Robinson Brick and
Tile Co. land would leave that facility without a direction for plant expan-
sion. This alignment would also conflict with a Public Service Co. overhead

transmission line south of Yale Ave. It was determined that no saving in right
of way cost could be realized by using this alignment.

2. Another alignment investigated for this area was between Tejon St.

and Shoshone St. Tejon St. has recently been improved and is the only good

north-south two way street providing service for the industrial area and should

not be taken for use as the one way southbound frontage road. In addition,

much of the present open land east of Tejon St. will be developed by the

time of Freeway construction.

3. Another alignment through this area along Zuni St. was investigated

and was discarded because of its conflict with the Denver Model Cities r
gram.

The alignment selected was found to be the most feasible location that wo

(1) clear the Colorado & Southern railroad spur which must be maintain

(2) preserve as much expansion land of Robinson Brick and Tile Compar

facility as possible; (3) clear the Denver Glass Company's manufacturing fe
ity and leave some usable industrial land west of the railroad spur; and

clear the drainageway north of Yale Ave. Further, it was noted that there

many prime industrial sites available in the immediate area for relocatior

the light industry which will be taken.

In the event that Yale Ave. cannot be used for an interchange locati no

Dartmouth Ave. can be substituted in this Freeway plan without major dis-

advantage or cost. If Dartmouth is substituted as the interchange point,

Ave. would be carried across the Freeway in a grade separation crossing.

With the proposed alignment, it is recommended that the Colorado & Southern

railroad spur be relocated from Dartmouth north to obtain a reasonable cross"

ing angle for the railroad bridge, as shown on Drawing 66. The railroad relcca-

tion requires relocating the connection between Tejon St. and Dartmouth 
ve•

slightly to the west and acquiring a small amount of additional right of v`daY.

In the section north of Yale Ave., only minimum landscape planting is rect rn.

mended as shown in Figure 41 due to the industrial nature of the are

From Yale Ave. south, with the Freeway depressed only a limited amount of

planting to provide visual interest is recommended, as shown in Figure 42'

Dartmouth Ave. to Quincy Ave.

South of Dartmouth Ave., the Freeway passes through the Lowderm ilk C°n-
iS

struction yard and an open area north of Hampden Ave. The open are

currently occupied by 3 sets of double overhead transmission towers owl

by Public Service Co. which would have to be relocated in new right of vyaV

east of the Freeway. From Dartmouth Ave. through Hampden Ave. to Sear,

Creek, the Freeway continues depressed, and at Hampden Ave. a tri-lotel

diamond interchange is proposed as shown on Drawing 78. For this in er-

change, the turning level would be approximately 10 feet above existing
are

ground with Hampden Ave. carried over the turning level. Two bridges

required for the turning level lanes and one long bridge is required for Han'

den Ave., as shown in Figure 18.
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VACATE FLORIDA AVE. AND INCLUDE NORTH AREA INTO EXPANDED PARK COMPLEX
HOLES 1-9 REMAIN INTACT
HOLES 10-18 RECONSTRUCTED AND EXTENDED SOUTH TO EVANS
ADDITIONAL LAND ACQUIRED TO ACCOMMODATE GOLF COURSE RECONSTRUCTION
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From Hampden Ave. to Belleview Ave., the Freeway alignment will traverse
virtually undeveloped ground. The alignment of the Freeway adjoins the pro-
posed realignment of the Platte River south of Oxford Ave. In this location
the alignment does not disturb existing development patterns, and of the
various western alignments studied, this one is preferred by the majority of
public planning jurisdictions involved. It is possible that future public and
private policies may change and may seek to achieve substantial develop-
ment and recreational facilities oriented specifically to the river through this
section. If that should occur, and if the Freeway in this western alignment
should become a detriment to river-oriented development, an optional alter-
nate alignment is possible. The Freeway could traverse from the western inter-
change on Hampden Ave. southeasterly to connect with Santa Fe Dr. in the
vicinity of Quincy Ave. The latter would provide a freeway alignment which
crosses the river almost perpendicularly, preserving maximum river-oriented
development potential through this section. It will be desirable to keep this
option open. Construction in the freeway section south of Hampden will
occur in the later phases, and both the development conditions and public
policies may have changed by that time.

South of Hampden Ave., the Freeway crosses Bear Creek, which will be car-
ried in a concrete box culvert. South of Bear Creek, the profile is set at
approximately existing ground elevation of the area to the west. Much of this
Freeway area will have to be filled to provide the profile elevations shown on
Drawing 68. It is anticipated that the fill required for this location would be
available from the excavation obtained in the depressed section between Yale
Ave. and Hampden Ave.

Oxford Ave. will be carried on new bridge structures over the Platte River
and over the Freeway approximately 10 feet above its present elevation. The
existing Oxford Ave. bridge over the River will have to be reconstructed to
raise its elevation to match the proposed bridge elevation over the Freeway.
In addition, the River will have to be relocated slightly to the east in this
area. Clearances and elevations have been designed for the Oxford crossing
so that the existing D & RGW railroad spur can be constructed across the
River and the Freeway in the future, should the industries or the railroad
wish to pay for such bridge construction. The railroad bridge across the river
was washed out in the 1965 flood and has not been replaced at the time of
this report writing. The assumption was made in determining proposed grades
for the Freeway from Oxford Ave. south that the Corps of Engineers' Platte
River downstream channel improvements would be completed prior to the
Freeway construction.
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Quincy Ave. to Prince St.

The diamond interchange planned at Quincy Ave. (Drawing 69) will provide
access to the planned extension of Quincy Ave., as discussed in Chapter VI.
The channel bottom of the Platte River will be lowered between Quincy Ave.
and Belleview Ave., and the lowering will vary from approximately 13 feet at
Quincy Ave. to approximately 8 feet at Belleview Ave. South of Quincy Ave.,
the Freeway appears to cross the River in two areas where the River makes a
loop. This loop will be removed with the River downstream channel improve-
ments. A request has been made by the Colorado Water Conservation Board
that the Corps of Engineers remove this loop. Representatives of the Corps
have indicated that this requested revision is no particular problem, and the
necessary redesign for elimination of the loop will be incorporated in the
construction plans. Immediately south of this loop and north of Union Ave.,
as shown on Drawing 70, the Freeway is slightly depressed and is located
immediately east of Englewood's proposed Centennial Park. A crossing bridge
will be provided at West Union Ave. even though it has a limited potential as

a traffic carrier. Englewood has plans to locate a fire station in the planned
park, and fire equipment from this station would need access both direc-
tions on Union Ave.

Through the area from Hampden Ave. to Belleview Ave. continuous, major

buffer plantings are recommended along the entire west side of the Freeway.

Figure 43 indicates the typical landscape treatment through this area. South

of Union Ave., a proposed park and river front open area is suggested on land

between the Freeway and the river. A schematic plan of this area is included

in Figure 44.

As shown on Drawing 70, in the area of Sta. 340+00 the Freeway and front-

age roads will be carried across the river on four separate bridge structures.

The Freeway is carried over Belleview Ave. on twin bridge structures, and

south of Belleview Ave. the alignment curves to join the Santa Fe Route

alignment at Sta. 370+00. From Station 370+00 to the Chatfield interchange,

the Western Route and the Santa Fe Route are identical.

A diamond interchange is planned for Belleview Ave., as shown on Drawings

71 and 82, with an additional channel relocation of the River required between
Belleview Ave. and Crestline Ave. to accommodate the Western Route. South

of Crestline Ave., as explained in Chapter VI, channel relocation will be

required for both Routes. The Belleview interchange is held to the west to

avoid conflict with the Littleton Sewage Treatment plant. Commercial prop-

erties fronting on Santa Fe Dr. at Belleview Ave. are substantially preserved.

At the Belleview interchange as well as at the Quincy interchange, three south-

bound lanes have been provided on the frontage roads to allow for the high

anticipated turning volumes from the Freeway southbound to eastbound.

South of Belleview Ave., as shown on Drawing 71, a two way frontage road

connection has been provided to allow a direct traffic connection between

Prince St. and Belleview Ave. The two way connection with Prince St. is

aligned directly with the frontage road north of Belleview Ave. to provide a

direct connection from downtown Littleton to northbound on the Freeway.
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FIG. 40 / TYPICAL LANDSCAPE TREATMENT—FLORIDA AVE. TO JEWELL AVE.
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FIG. 41 / TYPICAL LANDSCAPE TREATMENT—JEWELL AVE. TO YALE AVE.
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FIG. 42 / TYPICAL LANDSCAPE TREATMENT—YALE AVE. TO HAMPDEN AVE.
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FIG. 43 / TYPICAL LANDSCAPE TREATMENT—HAMPDEN AVE. TO BELLEVIEW AVE.
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STORM DRAINAGE

The drainage study which was made for the Western Route encompassed all
of the anticipated storm drainage areas west of the proposed Freeway which
will have to cross the roadway at various points between the Valley Highway
on the north and Belleview Ave. on the south. These drainage areas, as shown
on Drawing 84, were defined utilizing USGS existing topography maps and
the existing storm sewer system in the area. A field inspection was made of
the drainage division lines to insure that they were located properly.

Basic assumptions were the same as used for the storm drainage study on the
Santa Fe Route. The results of the Drainage Study for the Western Route are
summarized in Table 3.

UTILITIES

Utility relocation for the Western Route is greatly reduced in comparison to
the Santa Fe alignment. The largest water line to be moved is 14" diameter
and the largest sewer is 24". No extraordinary problems are anticipated in the
relocation of any underground utilities for the Western Route. The only large
expense for utility adjustment will accrue in relocating the Public Service Co.
power transmission towers. At some locations, two new towers will be required
to replace the one tower which is in the proposed alignment. Only four tower
relocations will be encountered on the Santa Fe Route compared with thirteen
for the Western Route. Costs of new right of way for relocation of the Public
Service Company's power lines, where required, have been included in the
overall right of way costs for the Western Route. In addition, costs of all new
or relocated power line towers have also been included in the construction
costs for utilities on the Western Route.

CONSTRUCTION PHASING

As for the Santa Fe Route, the high cost of the Western Route would require
at least six segments of construction for completion of the Freeway. The six
segments are recommended to be the same as for the Santa Fe Route, noted
in Chapter VI.

The Western Route could be "a road to nowhere" unless a segment to at least
Evans Ave. is constructed. It is expected that some traffic on Santa Fe Dr.
would detour west to a freeway at Evans Ave., but not until the Columbine
Freeway connected with Hampden Ave. would a large amount of traffic relief
be provided for Santa Fe Dr.

Along the Western Route, no problem exists in maintaining the existing cor-
ridor traffic north of Belleview Ave. Considerably less involved detouring and
traffic control of arterial streets will be required over the entire route than
would be required for a freeway located on Santa Fe Dr. north of Belleview
Ave. Union Ave. and Dartmouth Ave. will require detouring of their through
traffic. At Hampden Ave., the eastbound and westbound turning level bridges
and ramps should be constructed initially and used by the Hampden traffic
while the remainder of the interchange is constructed. Traffic on Oxford Ave.
would have to be terminated to allow for construction of a new Platte River
bridge at an elevated level.

All other streets through interchanges on the Western Route to Bowles Ave.
are to remain at existing grade and, thus, minimum interruption of their traf-
fic can be expected during the construction.
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TABLE 3 / DRAINAGE SUMMARY—WESTERN ROUTE

Drainage Discharge

Area Area for a 50 Yr. Existing Major Proposed Major

Designation (Acres) Storm (cfs) Structures Structure

1 551 682 27" x 43" arch

storm sewer on

Mississippi Ave.

Existing 27" x 43"

storm sewer

2 5,326 2,130 12' x 15' CMP

arch under West

S. Platte River

Dr. north of

Florida Ave.

Existing 12' x 15'

arch

3 101 217 30" x 30" wood

BC approx. 700'

north of Jewell

Ave. & 36" CM P

approx. 1100'

south of Florida

Ave.

Existing Structures

4 367 586 None 9' x 6' CBC @ Sta.

154+00

5 73 146 None 54" RCP @

approx. Sta.

167+50

6 918 959 None 12' x 7' CBC @

Sta. 184+00

7

8

266 465

2,600

None

None

8' x 6' CBC @

approx. Sta.

215+00

12' x 8' Dbl. CBC

@ Bear Creek

9 275 322 None 8' x 5' CBC @

approx. Sta.

305+00

10 459 620 None None

11 597 604 None None

Remarks

No additional culvert is planned at this point because the existing excess drainage flow is carried in Mississippi Ave. and the Freeway will

cross Mississippi Ave., leaving the existing storm sewer facilities as they are.

This drainage draw, Sanderson Gulch, does not cross the Freeway because the Freeway is located east of the South Platte River on Over-

land Golf Course at this location.

Since the proposed Freeway is still east of the South Platte River in this area, no damage to the Freeway will result by leaving the existing

structures as they are, even though larger structures would theoretically be required to handle the discharge for a 50 year design storm.

Presently the drainage for this area empties into a ditch at the southeast corner of Evans Ave. and Raritan St. and is then carried through a

pipe and open ditch in a southeast direction (See Drawing 74) to Area 5. In Area 5, this drainage then flows under the Colorado &

Southern spur in two existing pipes, one a 96" RCP and one a 60" RCP.

This pipe will be in line with an existing 60" RCP that passes under the C & S railroad spur just to the east of this location.

This is presently a very well defined drainage draw.

The existing drainage flow for this area is concentrated at the intersection of Tejon St. and Dartmouth. At the time of Freeway constructi°

the drainage could be picked up west of Tejon St. and carried across the Freeway in an aerial box culvert.

The 2,600 cfs is the design flow east of Federal Blvd. for a 100 year storm, assuming the construction of the Mount Carbon Dam. This

figure was furnished by the Corps of Engineers, Omaha, Nebraska.

At present the drainage draw is ill defined east of Federal Blvd. because of the gravel pit operations. When the Freeway is constructed and

the area develops to its potential, this major drainage structure will be required.

This area is presently quite flat east of Federal Blvd., but when developed the drainage flow for this area can be concentrated at the

southeast corner of the drainage area and directly into the South Platte River.
No drainage structure is planned to cross the Freeway for this area because the Freeway will be located on the east side of the South

Platte River before reaching Belleview Ave.
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OTHER ROUTE INVESTIGATIONS

RAILROAD ROUTE INVESTIGATIONS

By visual inspection along Santa Fe Dr., there appears to be a large amount of
unused railroad right of way which is owned by the AT & SF Railroad on
the east and the D & RGW Railroad on the west. These railroads jointly own
approximately 200 feet of right of way from Louisiana Ave. south. Con-
sidering this right of way, it would appear possible to locate a freeway with
the northbound lanes between the two railroad tracks and the southbound
lanes on Santa Fe Dr. Another apparent option would be to relocate the
D & RGW railroad east to obtain enough right of way combined with the
Santa Fe Dr. right of way to provide for freeway construction. Both of these
two alternatives were investigated and a summary of each follows.

Freeway Lanes Separated by Railroad

With the northbound freeway lanes between the existing AT & SF and D &
RGW tracks, a minimum of 82 feet would be required for these lanes. This
would include four 12 foot lanes plus the shoulders, and a minimum side dis-
tance of 10 feet to the right of way lines each side of the lanes. For the area
investigated between Jewell Ave. on the north and Belleview Ave. on the
south, there is a minimum of approximately 135 feet between the existing
tracks to accommodate such a freeway design. With 25 feet allowed from each
freeway right of way line to the centerline of the tracks, the minimum hori-
zontal clearance appears to be available. This option would not allow for a
frontage road adjacent to the northbound lanes.

Under this option, long, expensive crossing structures would be required at
each end of the railroad route. In addition, the interchange design would be
very difficult because there would be practically no room available for con-
struction of off and on ramps at the side of the freeway lanes. These ramps
would have a very limited turning radius where they entered the overcrossing
or undercrossing street, and the turning movements at the undercrossing inter-
sections would be practically blind in both directions.

Under this plan, the D & RGW Railroad would be penalized in that its ser-
vice to existing industry presently located between the two railroads would
be lost, the existing railroad service road in this area would be lost, and poten-
tial for future service to industry would be eliminated. In addition, a railroad
located in the median of the freeway would be very difficult to maintain. If
an accident were to occur on the railroad, the railroad and the freeway could
be tied up for an indefinite period. In the winter, snow removal from the free-
way or the railroad could be a serious problem for both.

142

For the freeway lanes southbound, a minimum of 152 feet would be required
to provide for the freeway and a two lane, two way frontage road. North of
Bates Ave. where there is only 74 feet of existing right of way and south of
Bates Ave. where there is 100 feet of existing right of way, it is apparent that
substantial right of way costs would be involved to obtain 152 feet of right of
way. To obtain this additional right of way would involve complete purchase
or major damage payments to many businesses along Santa Fe Dr. If the
major portion of the existing structures were to be saved south of Bates Ave.,
the freeway would be of a substandard design.

Because of the inherent problems of trying to combine a railroad with a free-
way and because the characteristics of this type of freeway would be very
undesirable, expensive and substandard, this option was eliminated from
further study.

Acquisition of D & RGW Railroad Right of Way

The second option of obtaining the D & RGW railroad right of way and relo-
cating that railroad was investigated. To evaluate the possibility of obtaining
approximately 110 feet of existing right of way from the D & RGW Railroad
for freeway construction, meetings were held with representatives of both the
AT & SF and D & RGW Railroads. In the first meeting held June 19, 1968, in
the offices of the D & RGW Railroad in Denver, the question was asked as to
whether the D & RGW Railroad would sell their entire right of way and com-
bine to jointly use the AT & SF tracks through this area. The Chief Engineer
for the D & RGW Railroad indicated that both railroads had recently made a
study to determine if they could combine their trackage from Denver south.
The result of this study indicated that both railroads should keep their present
right of way and trackage.

The second possibility of whether the D & RGW Railroad would sell their
right of way and relocate their main line to the AT & SF right of way was then
explored. In order that the D & RGW Railroad could move to the AT & SF
right of way, the Chief Engineer posed several questions that would have to
be answered. Those questions were: (1) Could the railroad acquire replace-
ment land for right of way land which was acquired in lieu of cash payment?
(2) Could the industries presently located on the right of way be relocated
satisfactorily so the railroad could still serve them? (3) Could the D & RGW
Railroad acquire a permanent easement or right of way from the AT & SF
Railroad?

Because the D & RGW relocation hinged on availability of AT & SF right of
way, it was decided to resolve the possibility of right of way sharing with the

AT & SF railroad management. In a subsequent letter of June 19, 1968, this
question was asked of the AT & SF Railroad Chief Engineer. In the AT & SF
Railroad's reply of August 9, 1968, the conditions for sale of right of way,

subject to executive approval, were set forth as follows: (1) The AT & SF

Railroad should be paid for the right of way acquired by the D & RGW Rail-

road; (2) An access road with gravel surface should be provided on the prop-

erty east of the AT & SF tracks for use of both railroads as a maintenance

road because the present maintenance road for both railroad tracks lies

between the two main lines; (3) The AT & SF Railroad would not be required

to pay for any part of the proposed grade separation crossings planned for

the freeway.

Based on the requirements of the August 9,1968, letter, questions were posed
to the Chief Engineer of the D & RGW Railroad in a letter dated August 30,
1968, as to whether the D & RGW Railroad would consider selling all of its
110 feet of right of way and relocating onto the AT & SF right of way. The
D & RGW Railroad was also asked what the minimum right of way require-
ment for their facilities on the AT & SF right of way would be. A reply was
forthcoming in a letter dated October 23, 1968, which established criteria for
relocating the D & RGW Railroad main line onto the AT & SF right of way
as follows: (1) The joint use communication line which now exists on the
right of way line between the AT & SF Railroad and the D & RGW Railroad
would need to be relocated somewhere between the final location of the two
concerned railroads. To accomplish this would require a track centerline
minimum clearance distance of approximately 32 feet; (2) A joint use main-
tenance road on the east side of the AT & SF tracks would not be satisfactory
because moving of equipment and men across these tracks to service the D &
RGW tracks would be a cumbersome and hazardous practice; (3) The D &
RGW Railroad would require 25 feet as an absolute minimum from the cen-
terline of their tracks to their westerly right of way line, exclusive of any
right of way necessary for fill slopes; (4) With respect to the existing indus-
tries on the land leased from and presently served by the D & RGW Railroad,
each industry would have to be relocated to an area satisfactory to that indus-
try and to a location where the D & RGW Railroad could continue to serve
them; (5) All of the contemplated freeway work would be at the convenience
of the highway traffic, and therefore the cost should be borne by highway
projects.

It is obvious from the foregoing requirements that the D & RGW Railroad
could not release all of its 110 feet of right of way. It is felt that because
restricted access from the highway would be a part of the freeway plan and
because no frontage road is planned on the east side of the Santa Fe Route, a
maintenance road would be necessary for the D & RGW Railroad. This main-
tenance road should be located between the two track locations and would
increase the minimum required distance between the tracks from 32 feet to
approximately 54 feet. Based on the foregoing investigation, it was deter-
mined that an average of approximately 70 feet of right of way could be
acquired from the D & RGW Railroad if all of the requirements as outlined
by that Railroad were properly considered. On this basis, a cost analysis was

undertaken to determine the cost of acquiring the railroad right of way, mov-
ing the railroad onto the AT & SF right of way, constructing a new common

service road for both railroads, relocating the joint use communication lines

where required, and relocating all railroad signaling equipment. The cost of
these and other associated items of construction, together with the cost for

relocating the industry presently located between the tracks, was estimated

as shown in Table 4. It was assumed throughout this cost study that the free-

way plan would be essentially the same as for the Santa Fe Route except for

a 70 foot easterly shift throughout the strip of relocated railroad. Practically

no change in utility adjustment costs would occur since the main utilities are

located along Santa Fe Dr. and would still require relocation. It was assumed

that no railroad service road bridges would be constructed because at-grade

crossings from the east would be provided at crossing streets.

Th
oc(
oti-

mu
the
fro
the
exp

T,

2.

3.

4.

5.

6.

7.

8.

Th(
mil
whi
sick

SP L

Bec
crei.
mer
Tw(
side
al igi
foil(



The small reduction in cost of right of way from the west side of Santa Fe Dr.
occurred because only a few parcels could be eliminated or reduced. All
other parcels were either still predominantly required or were damaged so
much that full acquisition costs could reasonably be expected. In addition,
the most valuable property along the west side of Santa Fe Dr. is that which
fronts it. The 70 foot strip from the railroad made no reduction possible in
the number of these front parcels which would be acquired and only the less
expensive back parcels were affected.

TABLE 4 / RAILROAD RIGHT OF WAY COST COMPARISONS

1. Railroad right of way $1,400,000

2. Relocation of industry presently between tracks 700,000

3. Utility line relocation 16,000

4. Earthwork 71,000

5. Rail relocation 335,000

6. New bridges 225,000

7. Service road 58,000

8. Miscellaneous 10,000

Total cost of railroad right of way $2,815,000

Reduction in cost of right of way to be
acquired west of Santa Fe Dr. $ -370,000

Resultant net expense of utilizing railroad right of way $2,445,000

The cost figures show this concept to be unfeasible, as it would cost $2.8
million to acquire a 70 foot wide strip of land from the D & RGW Railroad
while only $370,000 in right of way savings could be realized on the west
side of the freeway.

SPLIT ALIGNMENT INVESTIGATIONS

Because of the existing barrier and development pattern which has been
created along Santa Fe Dr. and the railroad tracks, the Santa Fe Dr. align-
ment is a logical place for the southbound freeway lanes of a split alignment.
Two locations for an alignment of the northbound freeway lanes were con-
sidered, one along East Platte River Dr. and the other on the Western Route
alignment. Both of these split alignment possibilities are discussed in the
following paragraphs.

Santa Fe Dr.—East Platte River Dr.

In the early stages of this study, a preliminary investigation was made to
determine the feasibility of using existing South Santa Fe Dr. and East Platte
River Dr. as locations for a split Freeway alignment to eliminate the need for
taking expensive, developed property along Santa Fe Dr. It was noted that
from the Valley Highway to Bates Ave., Santa Fe Dr. has a 74 foot right of
way and south of Bates Ave. it has a 100 foot right of way. Along East Platte
River Dr., there is an existing 100 foot right of way from the Valley High-
way to Dartmouth Ave. To construct a four lane one direction Freeway with
a two lane one way frontage road placed as close to the Freeway as possible
would require approximately 110 feet as an absolute minimum between inter-
changes and grade separation crossings.

On the preceding basis, an investigation was made using Santa Fe Dr. between
the Valley Highway and Belleview Ave. as a one way freeway southbound,
with an ultimate design of four lanes and a two lane one way frontage road
on the right to serve the existing businesses. This Freeway design would be
non-conventional in that the opposite direction of travel would be on the
driver's right instead of the left. A design of this type would be required to
provide a frontage road on the right. With the northbound freeway lanes
located on the east bank of the South Platte River, utilizing the existing 100
foot right of way, several of the problems involved in the construction of a
conventional freeway on the Santa Fe alignment would ba solved. On an
absolute minimum basis, only a small amount of additional right of way
would have to be obtained on the Santa Fe alignment with the major portion
being north of Bates Ave. Additional right of way necessary for the East
Platte River Dr. would not be expensive as much of the land is not developed.
For the northbound lanes located east of the Platte River between Belleview
Ave. and Hampden Ave., right of way acquisition could be coordinated with
the Corps of Engineers' channel relocation work.

To obtain a suitable alignment for this freeway design, a considerable amount
of channel realignment would have to be made. North of Hampden Ave.,
two notable locations of channel realignment are required to accommodate
the Freeway alignment. These two locations are between Floyd Ave. 'and
Vassar Ave. In addition, some smaller channel changes would have to be made
in the area of Overland Park Golf Course. These channel changes would pro-
vide a finished channel alignment which would be considerably straightened
compared with the present alignment of the Platte River.

Considering the fact that a high speed freeway along the River would pre-
clude further river-oriented development from occurring, which would be in
conflict with present plans for the Platte River Valley, it was anticipated that
this alignment would not be acceptable. Because of conflicts of plans for the
Platte River and other problems, such as the large distance between north-
bound and southbound lanes in some locations, the non-conventional design
of the Freeway and the major crossover structures required at Louisiana Ave.
and at Belleview Ave., this plan was eliminated from further study.

Santa Fe Dr.—Western Route

Another investigation of a split alignment was considered which would also
utilize existing Santa Fe Dr. for one way southbound. The complementary
one way northbound alignment for this plan would utilize the Western Route
with crossover structures required at Louisiana Ave. and Belleview Ave. Some
of the problems involved with this split alignment plan are: (1) a double set
of frontage roads should be provided along the Western Route one way free-
way alignment. Because of this requirement, the right of way required would
approach that required for a full freeway; (2) the alignment for directions of
traffic would be separated by approximately two-thirds of a mile; (3) a non-
conventional traffic arrangement for locating southbound traffic lanes on
Santa Fe Dr. as previously described would be required.

The location of the Western Route would be an excellent location for the
other set of the divided lanes because of the potential for development affor-
ded between the lanes of this split alignment. There has been expressed some
concern that the split in the freeway lanes may be too wide from a traffic-
carrying point of view. However, from the point of view of the impact on the
corridor and upon the provision of access to and through the corridor, it is
felt that this division would not be excessive. This study does indicate that
there are no substantial disadvantages in dividing the freeway lanes between
Santa Fe Dr. and the Western Route, and it is considered feasible to con-
struct a freeway in this manner. Because there are no significant benefits or
cost savings which would indicate that this approach should be followed, this
investigation was not pursued further.

Depending on the problems involved in reaching an agreement on a freeway
route suitable to all communities in the corridor, it is felt that the split align-
ments, whether for freeway or additional surface streets, may someday be
worthy of reconsideration.
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COST ESTIMATES, RIGHT OF WAY CONSIDERATIONS

AND SOURCES OF FINANCING

BASIS OF COST ESTIMATES

Estimated construction costs of the Columbine Freeway Study are based on

the following sources:
1. Colorado Division of Highways' publication "1967 Cost Data, Jan-

uary 1, 1968." These data were projected for 1969 costs.

2. Project bid files of Meurer, Serafini and Meurer, Inc., projected for

1969 costs.

3. Material prices of 1968 projected to 1969 as provided by suppliers in

the Denver area.

Highway bridge structures were estimated on a cost per square foot basis.

Items such as utility relocations, walls, fencing, paving, etc., were estimated

on the basis of quantity of material utilized, which was then related to a cost

per linear foot. Some items, such as light standards and traffic control signals,

were estimated on the basis of total quantity required.

The utility adjustment costs include adjustment of all water and sewer lines

affected by the Freeway construction and alterations or improvements made

on arterial streets as a part of the Freeway construction. Costs not included in

utility adjustments are those costs for private utilities which would be relo-

cated at the expense of the utility company. Such utilities include local

service electric power lines, natural gas lines, and telephone lines. These utili-

ties are presently located within an existing dedicated right of way and thus

are the responsibility of the owner. The Public Service Co. power transmis-

sion towers are an exception and are included in the costs since they are

located on private right of way.

This estimate does not include the cost of required River relocation for either

route between Bel leview Ave. and Bowles Ave. This work, with proper coor-

dination, can be made a part of the Corps of Engineers "Chatfield Dam and

Reservoir Downstream Channel Improvements."

RIGHT OF WAY COSTS

Right of way cost estimates were furnished by the Colorado Division of
Highways based on minimum right of way required for construction of the
Freeway on either route as established by Meurer, Serafini and Meurer, Inc.
In preparing these estimates, the following assumptions were made:

1. No allowance has been made for moving existing tracks on property
owned by various railroads. It is assumed that all properties now being served
by railroad trackage, not in the proposed acquisition, will have the same type
of railroad service to their places of business in an after condition. Physical
improvements and land value, exclusive of trackage, have been included on
the parcels owned by the railroads. No damages incurred by the railroads by
reason of curtailed services or reduced trackage have been considered in this
estimate.

2. Reliance has been placed on the assessment records of the City of
Denver and Arapahoe County. Adjustments have been made in these valua-
tions because of the following:

a. A base was used for estimated market valuation from 1963
through 1966. This period reflects a relatively slack period in mar-
ket activity in the Denver and Arapahoe County areas.

b. Denver and Arapahoe County do not include trade fixtures in
their estimates of market value. This is included in their personal
property section. These trade fixtures are included in any appraisal
for right of way purposes.

3. The large acquisitions of industrially and commercially zoned land
will probably upset the relatively stable land values in these areas. This con-
dition could materially affect the acquisition costs of such land.

4. In estimating right of way costs, only the land actually required for
highway construction is included as shown on the plan and profile drawings
for both routes.

All construction costs are based on early 1969 conditions and all right of way
costs are based on present conditions. Accordingly, an adjustment must be
made in these figures to reflect real estate and construction costs at the time
of acquisition and construction.

An urban construction and traffic control cost factor of 15% of construction
costs was used for the Santa Fe Route to discount the following:

1. The Colorado Division of Highways' unit costs used reflect little
urban work as they represent the average costs of statewide work.

2. The use of existing right of way along Santa Fe Dr. creates the prob-
lem of maintaining at least four lanes of traffic along the route during con-
struction. This incurs additional cost to cover such items as widening of
bridges, detour construction and removal, signing and re-signing, striping,
special lighting, special signaling, special safety provisions, etc.

3. Unknowns associated with the project, such as mislocated or unknown
utilities can create extra construction costs through scheduling delays.

4. The contractor, because of the nature of the project, will have to
actually "run through" most of the project twice as only half of the roadway
can be constructed at one time if four lanes of traffic are maintained during
construction along Santa Fe.

For both routes studied, no utility relocations were assumed for the viaduct
connection from the Valley Highway to the Broadway—Lincoln one way
pair because of the overhead structure. Construction and right of way costs
for these viaducts are included in Table 5 as separate items.

An urban construction and traffic control cost factor of 5% of construction
costs was used for the Western Route because a large reduction in problems
of maintaining traffic is anticipated for this route, and a double run through
will not be required.

A summary of the estimated costs of construction of a complete Freeway for
each route considered is given in Table 5.
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TABLE 5/ COLUMBINE FREEWAY SUMMARY OF COSTS

Work Classification

1. Right of way (Valley Highway

COST PER ITEM

Santa Fe Western
Route Route

to Chatfield Rd.) $27,555,000 $16,415,000

2. Right of way (Valley Highway to
(Broadway—Lincoln) $ 3,825,000 $ 2,660,000

3. Clear & grub; demolition $ 775,000 $ 492,000

4. Utility adjustments $ 1,500,000 $ 860,000

5. Earthwork $ 1,931,000 $ 2,370,000

6. Drainage $ 1,247,000 $ 1,200,000

7. Base, surfacing, shoulders,
curbing, striping $ 3,124,000 $ 3,234,000

8. R.R. grade separation bridges $ 968,000 $ 313,000

9. Bridges $ 4,115,000 $ 7,088,000

10. Viaduct connection to Broadway $ 6,106,000 $ 4,997,000

11. Walls $ 901,000 $ -0-

12. Guardrail, fencing, lighting,
traffic control devices, signing $ 1,116,000 $ 1,002,000

13. Landscaping $ 1,100,000 $ 1,100,000

14. Rebuilding Golf Course $ 110,000 $ 110,000

15. SUBTOTAL Lines 3 through 14 $22,993,000 $22,766,000

16. Urban construction and traffic
control costs 15% of Line 15 for
Santa Fe Route; 5% of Line 15 for
Western Route $ 3,449,000 $ 1,138,000

17. Engineering and contingencies
20% of Line 15 plus Line 16 $ 5,288,000 $ 4,781,000

18. TOTAL ESTIMATED COST $63,110,000 $47,760,000

Length of Both Routes — 10.8 miles, including
connection to Broadway—Lincoln

Total Cost of Project, including Broadway—
Lincoln connection

Santa Fe Route
Western Route

Total Cost of Project, exclusive of Broadway—
Lincoln connection (Length 10.0 miles)

Santa Fe Route
Western Route

$5.84 million/mile
$4.42 million/mile

$50,859,000 or $5.09 million/mile
$38,804,000 or $3.88 million/mile

RIGHT OF WAY CONSIDERATIONS

As explained previously in this chapter, all right of way costs are predicated
on present land values and are the major cost item for either route. As can
be seen by driving through the South Platte River Valley, construction is
occurring daily in areas where the Freeway would be planned on either the
Santa Fe Route or the Western Route. As shown in the summary of costs,
the cost of the Western Route is considerably less due to the estimated lower
right of way costs. This is because of the larger amount of undeveloped land
available for right of way on the Western Route. To assure these lower right
of way costs will require the concerted effort of all municipalities and plan-
ning agencies involved along the selected route corridor. If the public agencies
involved desire that the Freeway be constructed in the foreseeable future, it
is imperative that a Freeway agreement be signed by the municipalities for a
route and, at that point, the steps should be taken by the municipalities
involved and the Colorado Division of Highways to preclude construction
from the right of way corridor.

While the cities and counties have a number of measures which can aid in
reserving future rights of way, such as the "mapped streets act," zoning, sub-
division platting, and building permits, none of these measures can be applied
in lieu of purchasing the property. These tools can be helpful in suggesting
the coordinated and cooperative reservation of vacant land, providing all par-
ties are willing. In those cases where the owners of the land are not willing
to voluntarily reserve the property, acquisition must be made. The application
of these measures to reserve right of way can be construed in the courts to
be an illegal taking of land without payment or damages. In essence, the only
truly effective measure that the cities have at their disposal is the actual pur-
chase of properties.

Advance acquisition undertaken jointly by the municipalities and the Division
of Highways could be very effective and need not be expensive if applied only
to properties actually about to be developed. That is, if the cities and coun-
ties review development proposals and coordinate their work, they will be
able to acquire only those properties, at a fair market price, which are actu-
ally about to be developed. Vacant land can remain the property of private
owners. Cities and counties could take advantage of appreciating property
values even though they leave their properties undeveloped and sell them in
the future to the Division of Highways. Advance acquisition should be encour-
aged wherever possible. Additionally, throughout the alignment various land
traits may be considered. For example, the city of Denver might trade Rob-
inson Brick and Tile Co. some city land along the Platte River Drive for
vacant land owned by Robinson along the Colorado & Southern railroad spur.

In summary, reserving of right of way is the one most important aspect of
the Freeway construction, and it will require the combined effort of all public
agencies involved to accomplish the construction of the Columbine Freeway.
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CONCLUSIONS

RECOMMENDED ROUTE

The recommendation of this study is that the Freeway be located on the

Western Route. The Freeway south of Bowles Ave. is not required at this

time and will only be required as the development south of Bowles Ave.

occurs.

ADVANTAGES OF THE WESTERN ROUTE

The Western Route provides a better connection with the Valley Highway

than the Santa Fe Route in that the Western Route turning movements would

be much simpler and easier to sign. The restriction between Gates Rubber

Co. and the Platte River is completely avoided. This area is very restricted,

would require extensive retaining walls, and could possibly require a slight

westerly relocation of the South Platte River north of Mississippi Ave.

For the Western Route, a large amount of the right of way can be taken

from open ground which now exists in that corridor; and much of the exist-

ing street system can serve for one way frontage roads. In utilizing open land

for the Western Route, the existing businesses along Santa Fe Dr. are pre-

served.

Right of way cost estimates for both alignments utilized city and county

assessment records as a reference to current acquisition costs. It is felt that

the right of way cost estimates along the Western Route could be more accu-

rate than those along the Santa Fe Route because the open ground and newer

buildings that must be taken on the Western Route can be more accurately

evaluated than the older buildings on the Santa Fe Route. With the more

numerous and older buildings along the Santa Fe Route, it is possible that

those right of way costs could be more substantial than have been estimated.

On the Western Route, with more right of way available at a lower cost, a

double frontage road was planned. With a one way two lane frontage road

either side of the Freeway in all areas possible, the potential for develop-

ment of adjacent land and potential for added traffic carrying capacity is

insured. For the Western Route, with the use of one way frontage roads either

side of the Freeway, the alignment of the Freeway at interchanges is consid-

erably simplified over that of the Santa Fe Route.

The Western Route has the advantage that it can be depressed in certain areas

to reduce noise and disruption to the nearby properties. One such area where

a depressed Freeway is quite compatible with the terrain is from Yale Ave.

south of Hampden Ave. near Bear Creek through the town of Sheridan.
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The alignment for the Western Route is superior to that of the Santa Fe

Route in that it does not have the three distinct turning movements at each

interchange which would be encountered along the Santa Fe Route. These

turning movements are caused when the Freeway is looped away from the

railroad tracks to provide for off and on ramps to the crossing street. An

example of these three turning movements can be observed on Santa Fe Dr.

at the existing Hampden interchange.

For the Western Route, the Freeway located west of the Platte River north of

Belleview Ave. would open a large area for development on both sides of the

route. In this area, with Santa Fe Dr. as a major arterial retained on one side

of the valley and the Freeway on the Western Route, the development advan-

tages of a split alignment could be realized. With some industries presently

located between the two roadways, a corridor would be created to separate

industry from residential areas. This resultant corridor would do much to

eliminate the strip development which presently dominates Santa Fe Dr.

The D & RGW Railroad's interests are better served by the Western Route

because of the restrictions placed on a railroad by an adjacent freeway. The

D & RGW Railroad would be isolated by a freeway immediately west of its

trackage and future customer service would be practically eliminated.

Traffic carrying capacity provided by the Western Route compared with the

Santa Fe Route shows a substantial difference. A freeway of the type pro-

posed in this study would carry approximately 104,000 vehicles per day at

a "C" design level. Santa Fe Dr. now carries approximately 35,000 vehicles

per day. A two lane frontage road, one way, could carry approximately

10,000 vehicles per day. On this basis, the traffic carrying capacity available

with the Western Route would be 104,000 for the Freeway, 35,000 for Santa

Fe Dr., 10,000 for each one way frontage road, totaling 159,000 vehicles

per day. If the Freeway were located on Santa Fe Dr. with discontinuous

frontage roads, the carrying capacity would be approximately 104,000 vehi-

cles per day.

A major advantage of locating the Freeway on the Western Route is the

elimination of the need to construct over the top of an existing major arterial

roadway which is already carrying more traffic than it was designed to carry.

One such project was recently completed in the Denver area, that being the

construction of 1-70 over East 46th Ave. through the stockyards area.

Depending on the financing of this Freeway, its construction could feasibly

take some time to complete. If the Santa Fe Route were selected, many high-

way users along the corridor would be inconvenienced by construction for

the duration of the project.

DISADVANTAGES OF WESTERN ROUTE

If the freeway were constructed today, a substantial right of way saving could

be incurred compared with the Santa Fe Route because of vacant land avail-

able for the Western Route. If the land is intensively developed and improved

in the future, this savings will be lost. It is extremely important that the public

and private entities involved in this area cooperate in the reservation and/or

advanced acquisition of this right of way.

The Western Route would not provide the urban renewal for the properties

from the Overland Park Golf Course to Belleview Ave. along Santa Fe Dr.

This type of renewal would take everything in the path of the Freeway,

including good and poor businesses. It is felt that many business owners along

Santa Fe Dr. would object strongly to being displaced by a. freeway. By the

use of building permits, condemnation of property that does not meet build-

ing codes, and application of zoning regulations, much can be done to improve

the appearance of Santa Fe Dr. properties.

The Western Route will not provide immediate traffic relief for Santa Fe Dr.

until it is completed to at least the vicinity of Evans Ave. Once the Freeway

is constructed from the Valley Highway to Evans Ave., the traffic problems

on South Santa Fe Dr. could be expected to diminish. Not until the Freeway

is completed from the Valley Highway to Belleview Ave. would the total

impact of traffic relief for Santa Fe Dr. be fully realized.

FUTURE OF SANTA FE DR.

It is recommended that if funds cannot be obtained for construction of the

Columbine Freeway, Santa Fe Dr. be upgraded after the initial construction

project recommended in Chapter VII to include a 6 lane divided major arterial

roadway from Louisiana Ave. south to Belleview Ave. This construction could

be accomplished from Bates Ave. to Belleview Ave. within the existing 100

foot right of way, but between Bates Ave. and Florida Ave. additional right

of way would have to be acquired. If such a project is undertaken, an inves-

tigation should be made to determine if the additional right of way between

Bates Ave. and Jewell Ave. could be obtained by moving the D & RGW rail-

road to the east 25 feet.

As the Santa Fe Route is planned between Jewell Ave. and Belleview Ave.,

grade separation crossings would be constructed at Evans Ave., Yale Ave.,

Dartmouth Ave., and Quincy Ave. If the Freeway is located on the Western

Route, Santa Fe Dr. along the existing railroads would be .left in its present

condition and the existing street crossings of the railroad tracks would con-

tinue to be a problem, with the exception of Yale Ave., which does not now

cross the tracks. Even with the proposed Columbine Freeway located on

Santa Fe Dr., the grade separation crossings would not be provided at Missis-

sippi Ave., Louisiana Ave., Oxford Ave. (it is planned that Kenyon Ave. and

Tufts Ave. would be blockaded), Belleview Ave., Main St., and Alamo St. in

Littleton, Prince St., Ridge Rd. and County Line Rd.
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Because of the importance, as stressed by many individuals, of obtaining
grade separation crossings for certain east-west streets in conjunction with
Freeway construction, an investigation and evaluation of the actual hazards
of the grade crossings along Santa Fe Dr. was made to help evaluate the
selected route. Police departments of the City and County of Denver, Engle-
wood, Littleton and Sheridan were contacted. In addition, the D & RGW
Railroad and the traffic departments of both the City and County of Denver
and the Division of Highways were visited to obtain accident information for
this corridor. It was found that out of approximately 70,000 reported acci-
dents since January 1,1966, approximately 60 of these accidents had been of
the car—train variety. This is a ratio of less than 1 per 1,000. Of the 60 acci-
dents reported, only one accident involved a fatality, that being the Evans

Ave. March, 1968, fatality in which three persons were killed. These three
deaths accounted for 1% of the auto fatalities in these municipalities in the
last three years. The Evans Ave. grade crossing is equipped with only flash-
ing warning signals and does not have the advantage of the gated crossings.
In the last four year period there was one additional fatality at Tufts Ave.
which has only a stop sign and a fixed railroad crossarm warning.

It was found that of the present 14 grade crossings between Mississippi Ave.
and Ken Caryl Rd. south of Littleton, only three of these crossings have
gates. These three crossings are Main St., Alamo St., and Ridge Rd., all in
Littleton. Since these three gated systems have been installed, no car—train
accidents have been reported at these locations. The three gated structures in
the City of Littleton were financed by Littleton with 90% State and Federal
funds and 10% City funds. Payment for maintenance of these signals is the
responsibility of the City of Littleton.

By investigation, it appears that from a safety standpoint, the advantage of
the four proposed grade separation crossings on the Santa Fe Route com-
pared with none on the Western Route is more for the sake of convenience
than for actual safety. If safety were actually the major concern, it would
seem that more gated crossings would have been installed at the problem
crossings.

Because only three existing grade crossings would be eliminated by locating
the Freeway on the Santa Fe Route, with grade crossings remaining at Missis-
sippi Ave., Louisiana Ave., Oxford Ave., Belleview Ave., Main St., Alamo Ave.,
Prince St., and Ridge Rd. no matter which alignment is finally decided upon,
the advantage of the grade separation crossings of the Santa Fe Route is not
significant. This crossing problem should not dominate the decision to locate
the Freeway on either route.

A possible layout for a typical grade separation crossing has been made at
Evans Ave. with Santa Fe Dr. as a 6 lane major arterial roadway crossing
Evans Ave., as shown on Figure 45. The estimated cost of such a crossing is
$700,000. Three such structures would cost approximately $2,100,000. Even
if these three grade separation structures were to be included as a part of the
Western Route Freeway construction, a major cost differential would still
remain favoring the Western Route.

Because either route location does not solve the majority of the railroad
grade crossings, it is recommended that the interested communities do all
possible to install gated safety structures for all railroad crossings along the
existing route. In addition, the minor crossing streets of Kenyon Ave. and
Tufts Ave. should be closed to traffic.
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