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PROJECT ID PROJECT NAME TOTAL CO ST*

1 Cameron Connector $625,000

2 EThomas Connector $987,500

6 52nd Street G ate Extension $431,250

7 E 45th/Rogers Loop $387,500

8 Cameron to Post Ext. $300,000

9 The G illey Connector $150,000

15 G rand View Extension    $718,750

17 Stephens Park Loop $1,175,000

19 Central Ext & Conn $772,500

20 N ative Trail Extension $668,750

21 Lee Connector $1,102,500

22 Indian Hospital Loop $2,116,250

23 Bishop Connector

24 52nd Extension $912,500

25 S Cameron Extension $618,750

26 Harold Park Extension $2,062,500

27 Terrace Hills Connector $1,200,000

28 W oodland Hills Connector $1,487,500

29 BN SF Connector $2,272,500

PROJECT ID PROJECT NAME TOTAL CO ST*

1 Cameron Connector $17,250

2 EThomas Connector $55,500

3 McClung/Post Extension $67,900

4 Smith Extension $18,150

5 Fort Sill Extension $13,100

6 52nd Street G ate Extension $9,000

7 E 45th/Rogers Loop $40,250

8 Cameron to Post Ext. $9,500

9 The G illey Connector $13,600

10 17th St.Extension $11,850

11 2nd St.Loop $18,350

12 Hunter Hills Extension $7,300

13 Micklegate Extension $5,200

14 Crosby Park Extension $19,800

15 G rand View Extension $7,400

16 Midway N Extension $8,500

17 Stephens Park Loop $9,300

18 Jefferson-Council Hts Lp $17,100

19 Central Ext & Conn $26,300

20 N ative Trail Extension $13,000

21 Lee Connector $27,450

22 Indian Hospital Loop $11,900

23 Bishop Connector $71,000

30 Flowermound Ext. $32,150

31 G ore Bridge Connector $18,700

Recommended Trail 

Project Prioritization

Recommended O n-Street 

Bicycle Project Prioritization

* Estimated cost is an opinion of probable cost,

for planning only. N ot to be used for bid or construction   

$656,250

O n-Street Priorities

High (1 to 10 years)

 Medium (11 to 20 years)

 Low (21 to 30 years) 

O ff Street Trail Priorities

High (1 to 10 years)

 Medium (11 to 20 years)

 Low (21 to 30 years) 

Intersection modification

Crosswalk improvement

Legend
Park land

City Limits

LMATS Area Boundary

Schools

 Elementary

 Junior

 High

 Alternative

Roadways

Railroads

Streams
0 m i.1/2 1

44

44

Prioritization of Lawton Bicycle and Pedestrian Projects 

Introduction and Background  

On June 10, 2008, the Lawton City Council adopted 
the Lawton Metropolitan Planning Area Bicycle and 
Pedestrian Plan (the �Master Plan� � see below) to 
support multi-modal transportation and guide the de-
velopment of bicycle, pedestrian routes throughout 
Lawton.  The plan indicated a number of �on-street� 
and �trail� or off-street routes and provided prioriti-
zation of these routes.  The Master Plan placed an 
emphasis on the development of on-street facilities 
in order to maximize the length of the routes that can 
be provided with the limited funding.  On-street routes 
focus on lower speed local and collector streets and 
consist primarily of the addition of striping and sig-
nage and avoid the costs of concrete and asphalt.

Following adoption of the Plan, the City applied for 
and received a $500,000 Transportation Enhance-
ment Grant to design and construct the � rst several 
segments of the proposed system of �on-street� bicy-
cle and pedestrian paths.  In an attempt to jump-start 
the implementation process, the LMPO also allocated 
$40,000 of their annual CMAQ funding to begin the 
very � rst segment, the Cameron Connector, com-
mencing at Cameron University and continuing to 
the downtown area.  However, when design of the 
initial route began, the City realized that the crossing 
of Sheridan Road could not safely be accomplished 
without additional construction.   Furthermore, as the 
City reviewed the other on-street priority routes more 
closely, it became evident that each of them had 
some kind of barrier or other impediment that pre-
cluded the simple �signage and striping� concept.  
Solutions to these barriers and impediments could 
involve more costly construction measures, obtaining 
additional easements, and even rerouting.  

It was determined that the best approach to begin 
implementation of the Phase I on-street routes was to 
retain a consultant to perform a Phase I Route Study.  
The study examines the proposed routes and provides 
more detailed conceptual designs and comprehen-
sive cost estimates.  If required, the recommendations 
and conclusions contained within the study could be 
adopted as amendments to the Bicycle and Pedes-
trian Master Plan and be used for future planning and 
grant applications.   In addition, the more detailed 
analysis and design efforts would pave the way for 
the � nal design and construction work that would be 
possible with future funding.  

Format of this Report

This report represents the culmination of the � eld investigations and design anal-
ysis conducted for the priority on-street bike routes included in the Master Plan.  
The Table of Contents (see box) lists the information included in the report, and 
the following is a summary of each of the major elements:

Introduction and Background� :  provides a background of and need for this 
study and the nature of the issues to be addressed.
Executive Summary of Phase I Route Recommendations� :  provides a sum-
mary description of the priority bike routes and types of bike facilities to be 

included in the Phase I implementation of the Master Plan, including 
costs and limits of speci� c Phase I routes.   
Feasibility Analysis of Individual Routes� : presents graphics, tables and 
narratives summarizing the detailed � eld investigations and analyses 
conducted for each proposed Phase I route, including the general 
rules and criteria used to evaluate and the potential route options, 
solutions and potential costs and recommendations.

Design      � 
Standards and 
Criteria: pro-
vides tables, 
graphics and 
narratives that 
describe the 
proposed de-
sign criteria and 
standards that 
should be ap-
plied to future 
planning and 
design of bike 
facilities.  

INTRODUCTION



Summary of Field Investigations and Findings

The Master Plan identi� ed a list of 31on-street bicycle 
facilities and routes that were needed in Lawton, 
but the City prioritized eight (8) particular routes that 
should be Phase I implementation priorities, includ-
ing Cameron Connector, Elmer Thomas Connec-
tor, McClung Post Extension, Smith Extension, Fort Sill 
Extension, 52nd Street Extension, Cameron to Post 
Connector and the Gilley Connector (see map this 
page).  Field investigations and design analyses of the 
priority �on-street� routes concluded that the majority 
of these routes are feasible and can be implemented 
as proposed in the Plan.  The detailed � eld work and 
investigations indicated, however, multiple con� ict 
points within individual routes that required a review 
of potential options. Most of these con� icts arise at or 
near intersections along each route and all of them 
pose signi� cant safety concerns for future bicyclists.  
In most instances, these con� icts are manageable 
with on-street solutions, but in some cases, an off-
street facility is needed to assure overall safety.  Sec-
tion III of this report provides the detailed analyses 
associated with the individual priority routes and the 
recommended solutions.  

Connectivity of Phase I Routes 

When constructed and in operation, the eight (8) 
Phase I priority routes (see map) will provide on-street 
bicycle facilities and connectivity throughout the 
majority of the City.  East-west circulation is provided 
through the Cameron, Elmer Thomas and Gilley Con-
nector routes and north-south links are available via 
the others.  In addition, these Phase I routes provide 
two direct connections to Fort Sill (Fort Sill Blvd. and 
52nd Street Gate) in order to link the city�s system 
to the bike trails that are planned or in place on the 
post.  Finally, the City�s proposed Rogers Lane exten-
sion road project (east of Interstate 44) will provide a 
critical east west bicycle connection to the eastern 
portions of the City when it is constructed. With the 
addition of this link to the other Phase I routes, a bicy-
clist will be able to traverse the entire community on 
designated bike routes, from East 45th Street to West 
67th Street and from Fort Sill to the airport.  

EXECUTIVE SUMMARYLAWTON METROPOLITAN
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PROJECT ID PROJECT NAME TOTAL CO ST*

1 Cameron Connector $625,000

2 EThomas Connector $987,500

6 52nd Street G ate Extension $431,250

7 E 45th/Rogers Loop $387,500

8 Cameron to Post Ext. $300,000

9 The G illey Connector $150,000

15 G rand View Extension    $718,750

17 Stephens Park Loop $1,175,000

19 Central Ext & Conn $772,500

20 N ative Trail Extension $668,750

21 Lee Connector $1,102,500

22 Indian Hospital Loop $2,116,250

23 Bishop Connector

24 52nd Extension $912,500

25 S Cameron Extension $618,750

26 Harold Park Extension $2,062,500

27 Terrace Hills Connector $1,200,000

28 W oodland Hills Connector $1,487,500

29 BN SF Connector $2,272,500

PROJECT ID PROJECT NAME TOTAL CO ST*

1 Cameron Connector $17,250

2 EThomas Connector $55,500

3 McClung/Post Extension $67,900

4 Smith Extension $18,150

5 Fort Sill Extension $13,100

6 52nd Street G ate Extension $9,000

7 E 45th/Rogers Loop $40,250

8 Cameron to Post Ext. $9,500

9 The G illey Connector $13,600

10 17th St.Extension $11,850

11 2nd St.Loop $18,350

12 Hunter Hills Extension $7,300

13 Micklegate Extension $5,200

14 Crosby Park Extension $19,800

15 G rand View Extension $7,400

16 Midway N Extension $8,500

17 Stephens Park Loop $9,300

18 Jefferson-Council Hts Lp $17,100

19 Central Ext & Conn $26,300

20 N ative Trail Extension $13,000

21 Lee Connector $27,450

22 Indian Hospital Loop $11,900

23 Bishop Connector $71,000

30 Flowermound Ext. $32,150

31 G ore Bridge Connector $18,700

Recommended Trail 

Project Prioritization

Recommended O n-Street 

Bicycle Project Prioritization

* Estimated cost is an opinion of probable cost,

for planning only. N ot to be used for bid or construction   

$656,250

O n-Street Priorities

High (1 to 10 years)

 Medium (11 to 20 years)

 Low (21 to 30 years) 

O ff Street Trail Priorities
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 Medium (11 to 20 years)

 Low (21 to 30 years) 
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Phase I Implementation � Recommended and Postponed 
Routes

The Phase I routes are particularly important to the overall system due 
to their relative ease to construct and their ability to provide a fairly 
comprehensive network of bike routes throughout the City.  In almost 
all instances, the proposed bike facilities are complimentary to the 
vehicular operations of the existing street system.  Most of the routes 
are located on low volume, low speed residential streets, thus their 
impact on the traf� c operations of the street are minimal. 

In one instance, however, the traf� c carrying capacity of a local 
roadway may be compromised by the inclusion of the proposed bike 
facility.  The conversion of Ferris Avenue from 4 lanes to 3 lanes (w/
designated bike lanes), from Fort Sill Blvd. to Sheridan Road, is pro-
posed in Phase I as the most economical and safe bike option for this 
critical, east-west, midtown link.  The City�s Engineering Department 
has determined that the traf� c level-of-service will be diminished if the 
4 lane section is reduced in favor of 3 lanes with bike lanes.  Ultimate-
ly, the City�s Planning Commission and City Council must determine 
the � nal disposition of this particular segment, but the opportunity to 
create a multimodal facility through the heart of Lawton would be a 
strong statement of the City�s support and acceptance of multimod-
al transportation solutions in their rights-of-way into the future.  

Table 2.1 presents a summary description and cost estimate of the 
Phase I bike routes and recommendations in Lawton.  The signage, 
striping and other miscellaneous construction work items and costs 
associated with the implementation of these routes were derived 
based on � eld investigations and review of current bid pricing for 
similar projects.   Table 2.1 provides a total cost for the recommended 
portions of each priority route ($926,547) and then an additional cost 
for those portions of the Phase I routes that are �postponed� to sub-
sequent phases of implementation for various reasons ($406,200).  In 
most instances, the postponed portions are those segments of individ-
ual routes that were planned as a connector to another future route.  
In the interest of lowering short term capital costs, these segments are 
postponed until future phases when the connecting routes are built.  

Finally, since the City has received ODOT funding for implementing 
the routes identi� ed in Phase I, Table 2.2 provides a breakdown of 
the recommended routes to be funded by ODOT funds.  It is antici-
pated that total construction funds available in the ODOT grant is 
in the range of $400,000 - $500,000, thus not all Phase I routes will be 
constructed immediately.  Additionally, based on input received from 
local bicycling advocacy group, Friends of the Trail, the Fort Sill Exten-
sion route has been prioritized over the Smith Extension route and is 
consequently included in the construction effort for ODOT funding.  
This change would likely represent an amendment to the approved 
Plan and corresponding TIP.  The total estimated construction costs of 
$552,876 exceeds the available funding, thus more detailed budget-
ing will be required during � nal design.    

Bike Lane Rendering (Fort Sill Boulevard)

Off-Street Shared Path Rendering (52nd Street)

EXECUTIVE SUMMARY

Route Name Purpose
"Recommended"

Portion Costs
"Postponed"
Portion Costs Comments

1
Cameron

Connector

East/west connectivity 
through midtown area 
of Lawton $100,614 $81,360

Shared roadway improvements with intersection 
improvements at Sheridan Road and Gore Blvd.
Postpone westernmost portion of route (along Dr. 
Hamm Drive) until connection at 38th St. is built.

2
Elmer Thomas 

Connector

East/west connectivity 
through northcentral 
areas of Lawton $215,532 NA

Re-striping of Ferris to include new bike lanes and 
conversion of 4 lanes to 3 lanes and shared 
roadway improvements.  Proposed use of existing 
5' sidewalk rights-of-way at Greer Park at western 
end to link with Cameron to Post Extension are 
recommended.

3
McClung Post 

Extension

North/south
connectivity through 
downtown Lawton, 
west of I-44. $73,290 $248,580

Shared roadway improvements proposed with 
minor re-striping at Gore Blvd.  Propose to 
postpone segments north of Cache until the 
Rogers Lane east segments are funded and built.

4 Smith Extension

North/south
connectivity through 
midtown Lawton near 
Sheridan Road. $64,020 NA

Primarily a shared roadway route.  Recommend 
minor route changes (i.e. delete the 17th Street 
crossing at Cache and reroute the Morford 
segment over to 17th Street due to unsafe crossing 
at Gore) to maintain north-south connectivity in 
feasible locations.

5
Fort Sill 

Extension

North/South connector 
to Fort Sill linking to the 
Elmer Thomas 
Connector $163,800 NA

Creates a signature bike lane facility (lanes on the 
shoulder) that connects to Fort Sill.  Costs include 
$$ for rehab of shoulder paving in select areas 
along the route as needed.

6
52nd Street 
Extension

W esternmost
north/south connector 
to Fort Sill for northwest 
portion of City $249,621 $76,260

High volume roadway that demands bike lanes or 
off street path.  Utilize shared use path along east 
side of 52nd (in existing powerline easement) from 
south of Cache to Cheyenne Drive.

8

Cameron to 
Post (38th 

Street)

Midtown north/south 
route linking the G illey 
and Elmer Thomas 
Connectors $12,630 NA

Difficult conditions and limited opportunities in the 
Cache/38th Street intersection area renders bike 
facilites along 38th infeasible.  Recommend 
alternative 40th Street route to bypass costly and 
unsafe 38th Street @ Gore intersection area.

9
G illey

Connector

East/west connectivity 
through northern 
portions of the City $47,400 NA

Implement this shared roadway facility per Master 
Plan.  Primary improvements are striping and 
signage along the route.

$926,907 $406,200
See detailed cost estimates in Section 
Three for each route 

Sum m ary of Estim ated Construction Costs
Recom m ended and Postponed Portions of Phase I Routes

Table 2.1 

TOTALS

Route Name Purpose
Phase I ODOT 

Costs

1
Cameron

Connector

East/west connectivity 
through midtown area of 
Lawton $100,614

2

Elmer
Thomas

Connector

East/west connectivity 
through northcentral 
areas of Lawton $215,532

3

McClung
Post

Extension

North/south connectivity 
through downtown 
Lawton, west of I-44.  $73,290

4
Fort Sill 

Extension

North/South connector to 
Fort Sill linking to the Elmer 
Thomas Connector $163,800

$553,236

Table 2.2 
Recom m ended Priority Phase I Routes

TOTALS



Introduction
As noted in previous sections of this report, the large majority of on-
street routes included in the Lawton Metropolitan Bicycle and Pe-
destrian Plan (LMBPP) Master Plan can be implemented as on-street 
facilities with little or no obstacles, with shared roadways being the 
predominant facility type.  In the relatively few instances where con� icts 
do occur, most of these con� icts occur at intersections, where turning 
movements, high traf� c volumes and/or high speeds required a more 
detailed review and analysis of options beyond the concepts included 
in the LMBPP.  

In order to further de� ne and re� ne the most feasible and effective solu-
tion for each of the Phase I on-street routes, the planning and design 
team conducted � eld investigations to review each route, segment 
and intersection to determine if they were physically feasible, and if not, 
what options existed to maintain the connectivity and intent of each 
route as envisioned by the LMBPP.  These � eld investigations and engi-
neering analyses were detailed so that the overall extent and nature 
of a �workable� solution could be derived, including general design 
layouts and detailed cost estimates, but they were not so detailed that 
construction of these routes could occur using these plans.  Field inves-
tigations and preliminary analyses were conducted to document the 
location, nature, quantity and general extent of needed improvements 
to meet the standards set forth in the LMBPP and the guidelines offered 
by ODOT and other regulating agencies.  

How to Use this Information
In order to provide de� nitive design and planning direction for each 
Phase I priority route, the following pages provide an overview of the in-
formation derived in our � eld investigations and the analysis completed 
for each Phase I On-street priority route.  This section provides informa-
tion on each of the Phase I routes (i.e. Cameron Connector, E Thomas 
Connector, etc.) and reviews whether the route could be constructed 
and implemented as proposed in the overall Master Plan included in 
the LMBPP.  The baseline assumption of our study was that the LMBPP 
Plan and its recommendations represented the �best� route to be 
taken, and the purpose of this work was to ensure that this �best� route 
was feasible and �construct-able� when actual � eld conditions were 
reviewed and analyzed.  To this end, this section includes the following 
information for each of the Phase I, on-street priority routes:

�Introduction� sheet � - which provides a summary review and com-
ments of the overall route and the major con� icts encountered 
along the route and a general description of the recommended 
solutions for each segment or con� ict area; 
�Segment� sheets - � which provide an overview of particular seg-
ments of a proposed route in which con� icts with the route, as 
proposed in the LMBPP, would occur and optional routes or facility 
types were reviewed and analyzed in order to maintain this route as 
a viable and connected portion of the overall Master Plan;

�Areas of Detailed Study� sheets � � which identify certain conditions or ar-
eas on particular routes that required more detailed design analysis and 
examination of proposed solutions to these con� ict zones.  These areas 
generally occur at major intersections or crossings where the probability 
of vehicle, pedestrian and bicycle con� icts will occur;
�Summary� sheet�  � which identi� es the recommended facility type (i.e. 
bike lane, shared roadway, or off-street shared use path) for each route 
segment, a preferred or recommended option for con� icts occurring 
within designated �Areas of Study� and an overall cost estimate for the 
proposed recommendations.  In addition, because certain portions of 
some routes (i.e. the westernmost end of Cameron Connector, the north-
ernmost portion of McClung to Post extension, etc.) do not have a logi-
cal linkage to another Phase I route or major generator of bicycle traf� c, 
the Summary sheet may also include information about route segments 
that should be postponed to a subsequent phase of the overall LMBPP 
implementation Plan.  These routes may represent important connections 
to future phases of the Master Plan, but our analysis indicates that these 
particular segments should be postponed until a subsequent phase of the 
Master Plan is funded and a connecting route is constructed.   

Limitations and General Notes
Although the information contained in this study is based on � eld investiga-
tions and engineering analysis, there are still some limitations to the conclu-
sions presented herein.  The following general limitations and notes apply to 
this work:

No detailed traf! c analysis performed:�   the study assumed that any 
proposed vehicular lane reductions on city streets included in the LMBPP 
were the result of a review and analysis of the traf� c patterns and lev-
els of service (LOS) on affected streets.  Speci� cally, the recommended 
three lane conversion of Ferris Avenue within the Elmer Thomas Connec-
tor should have additional traf� c analysis completed by the City�s Engi-
neer to ensure adequate LOS on this section of Ferris.  
Signal modi! cation recommendations need additional study:�   the study 
proposes several existing traf� c signals� timings be modi� ed in order to 
provide additional time for bicyclists to traverse large, complex intersec-
tions.  Field observations instigated these recommendations, but addi-
tional study should be conducted to ensure such modi� cations can be 
incorporated into the overall traf� c signal system on the various streets.
Small scale plans limit amount of graphic detail:�   even though every sign, 
striping or other bicycle amenity or construction detail is not shown in the 
plans, their frequency, location and general extent are included in the 
detailed cost estimates for each Phase I route.  
Cost estimates are based on standard signage, striping and other road-� 
way enhancements per AASHTO and MUTCD:  in addition to the con-
struction items required to build the recommended facilities (i.e. new 
pavement, grading, signals, etc.), the detailed cost estimates provided 
in the Appendix include the necessary signage, striping, etc. needed to 
construct bicycle routes per prevailing local, state and federal guidelines, 
including AASHTO and MUTCD.  

FEASIBILITY ANALYSIS





Cameron Connector - sEGMENT a



Cameron Connector - SEGMENT B



Cameron Connector - SEGMENT C



Cameron Connector-AREA OF STUDY 1



Cameron Connector-AREA OF STUDY 2



CROSSINGS @ sHERIDAN Rd. , Gore blvd



Cameron Connector - SUmmary







    
    
    

    

 

 

 
    
    

 

 
    

    

 

 

 




































SEE APPENDIX FOR DETAILED COST 
ESTIMATES FOR EACH PHASE I ROUTE





e. thomas Connector - Segment B



e. thomas Connector - Segment c



e. thomas Connector - Segment c3



Elmer Thomas connector - summary







SEE APPENDIX FOR DETAILED COST 
ESTIMATES FOR EACH PHASE I ROUTE

    
    

 

 
    

 

 

 
    

 

 

 

 
    




   




   
















































Mcclung Post  - Area of study 1



Mcclung Post - Area of study 2



Mcclung Post Extension - summary

    



   

 

 
    

 

 

 
    

 

 

 
    

    

 

 
    
    
    






















































SEE APPENDIX FOR DETAILED COST 
ESTIMATES FOR EACH PHASE I ROUTE





smith extension - segment b



smith extension - area of study 1



smith extension - area of study 2



smith extension - area of study 3



Smith Extension - summary







SEE APPENDIX FOR DETAILED COST 
ESTIMATES FOR EACH PHASE I ROUTE

    
    
    

 
    

 

 

 




   

 



 

 








































fort sill extension - segment c



fort sill extension - summary







    
    
    
    

 

 



















SEE APPENDIX FOR DETAILED COST 
ESTIMATES FOR EACH PHASE I ROUTE





52nd Street extension-segments a, b, c



52nd street extension - Summary







    
    

 

 

 
    

 

 

 

    

 

 












































SEE APPENDIX FOR DETAILED COST 
ESTIMATES FOR EACH PHASE I ROUTE





cameron to Post - Segments a & b



cameron to Post - Segments C & D



cameron to post - Summary







    
    

 

 







 
    

 

 







































SEE APPENDIX FOR DETAILED COST 
ESTIMATES FOR EACH PHASE I ROUTE





Gilley connector - Segment c



gilley connector - Summary







    
    




   
    

 

 



















SEE APPENDIX FOR DETAILED COST 
ESTIMATES FOR EACH PHASE I ROUTE



Design Guidelines for On-street Bicycle Facilities

The 2008 Lawton Metropolitan Bicycle and Pedestrian Plan (LMBPP) provided de-
sign guidelines for the implementation of the comprehensive network of bicycle 
routes proposed in the Plan.   These guidelines were intended to help establish a 
clear, continuous, uniform, and safe circulation network that will encourage people 
to walk and ride bicycles throughout the City.  The construction of new  bikeways, 
however, pose unique planning and design challenges because the bicycle is not 
compatible with either automobiles or pedestrians, the automobile being a hazard 
to the bicyclist and the bicycle presenting dangers to the pedestrian.   As the City 
reviewed possible implementation of the Phase I on-street priority routes, they de-
termined that a need for additional or expanded design standards were needed to 
deal with the issues arising on these Phase I routes.  

To this end, the following guidelines are offered as expanded or additional guide-
lines to the principles contained in the LMBPP and are not intended to void those 
standards that have been approved by the City as a part of the LMBPP.  In general, 
the standards contained in this section include guidelines related to: 

Recommended Rules for Bikeway Facility types by Road Classi� cation;1. 
Recommended Guidelines for Intersections with Bikeway Facilities; and 2. 
Design Standards for Shared Roadways and Bike Lanes for various road 3. 
types

Ultimately, the � nal design of individual bikeway facilities at speci� c locations de-
pends almost entirely on the unique and current conditions along the speci� c route.  
These design guidelines address the various factors for bikeway design, including 
levels of separation from roadways and walkways, widths and clearances, merging 
distances, signage and street crossings, but in all instances, these standards are not 
intended to replace or supplant sound engineering design and judgment.  Each 
case should be reviewed, planned, designed and constructed with these standards 
in mind, but speci� c site conditions should dictate ultimate � nal design decisions.

Bikeway Facilities by Road Classi! cations

Bikeways should be planned and designed according to classi� cations that de� ne 
the level of separation they maintain from roadways and walkways.  The ideal solu-
tion for the development of bikeways is to physically separate them from both road-
ways and walkways, but in many instances this ideal solution is not feasible.  The 
LMBPP�s Phase I implementation plan was to prioritize on-street facilities in order to 
hasten bikeway development in the City at the most economical costs, but a � eld 
review and engineering analysis of the Phase I routes indicated that some of these 
proposed facilities were not appropriate for the roadway type on which they were 
occurring.  

The following chart provides additional guidance for future bike route planning and 
design in terms of the roadway type being targeted for the future facility.  All other 
design issues and conditions being equal, this chart should be used as the �rules� for 
determining which type bike facility is most appropriate for each roadway classi� -
cation.  

Table 4.1 Recommendations for On-Street bicycle facilities by Roadway Classi! cation
Classi! cation Volume Speed Lanes Recommendations

Local Below 5,000 
ADT

25 mph 2 Shared Roadway

Collector Below 
20,000 ADT

Below 35 
mph

2-3 Shared Roadway

Collector 10,000 to 
20,000 ADT

Below 35 
mph

4 Convert to Three 
Lanes (w/ designated 
bike lanes) or Shared 

Roadway
Arterial Below 

20,000 ADT
35 mph 4 Designated Bike Lanes 

(both directions)
Arterial Below 

20,000 ADT
Above 35 

mph
4-5 Bike Lanes or Off-street 

Shared Use Path
Arterial Above 

20,000 ADT
Above 35 

mph
4+ Bike Lanes or Off-street 

Shared Use Path 

Roadway Classi� cation De� nitions:
Local� : A street which is primarily residential and is used primarily by residents of a 
neighborhood.
Collector� : Relatively low-speed (25-35 mph), relatively low-volume (5,000-20,000 
average daily trips) street that provides circulation within and between neigh-
borhoods. Collectors usually serve short trips and are intended for collecting trips 
from local streets and distributing them to the arterial network.
Arterial� : Medium-speed (35-45 mph), medium-capacity (10,000-35,000 aver-
age daily trips) roadway that provides intra-community travel and access to the 
county-wide highway system. Access to community arterials should be provided 
at collector roads and local streets, but direct access from parcels to existing 
arterials is common.

In general, the Lawton Bicycle and Pedestrian Master Plan and this Feasibility Study rec-
ommend that on-street shared lanes (sharrow) be utilized as the preferred bicycle facility 
type for local and low volume collector roadways within the City.  The City should evalu-
ate the standard cross sections for each of these roadway types and determine if re-
duced lane widths for segments which are proposed to contain on-street bike routes can 
be accomodated.  

In addition, Exhibit 4-1 (on next page) provides some design guidelines for on-street bi-
cycle facilities, including shared lane and designated bike lanes. 
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Bicycle Facilities at Intersections

As stated in the Lawton Metropolitan Bicycle and Pedestrian Plan (LMBPP), 

�Intersections represent one of the primary collision points for 
bicyclists and pedestrians. Generally, the larger the intersec-
tion, the more dif� cult it is for bicyclists and pedestrians to 
cross. On-coming vehicles from multiple directions and in-
creased turning movements sometimes may make dif� cult for 
motorists to see non-motorized travelers. Most intersections do 
not provide a designated place for bicyclists. Bike lanes and 
pavement markings often end before intersections, causing 
confusion for bicyclists. Loop and other traf� c signal detectors, 
such as video, often do not detect bicycles. Bicyclists wanting 
to make a left turn can face quite a challenge. Bicyclists must 
either choose to behave like motorists by crossing travel lanes 
and seeking refuge in a left-turn lane, or they may act as pe-
destrians and dismount their bikes, push the pedestrian walk 
button located on the sidewalk, and then cross the street the 
crosswalk. In some situations bicyclists traveling straight may 
have dif� culty maneuvering from the far right lane, across a 
right turn lane, to a through lane of travel. Furthermore, motor-
ists often do not know which bicyclist movement to expect.�  

Based on an analysis of the proposed LMBPP Master Plan routes and a review 
of existing conditions at the major intersections along the Phase I routes, the 
number and type of intersection con! gurations present across the City are 
too many and too varied to permit the development of intersection design 
standards for �typical� intersection types.  Detailed design and traf! c analysis 
(particularly a review of existing turning movements and volumes) of each 
intersection along each route will be required to adequately determine the 
safest route for bicyclists.  Improvements to these complex crossings must be 
considered on a detailed, case-by-case basis, understanding the unique con-
ditions at the site and utilizing sound engineering judgment.  

Figure 4.1 (see this page) provides a graphic depiction of the typical bike 
and automobile movements at major intersections.  This graphic clearly indi-
cates the multiple variations that could be encountered if a bike lane striping 
and signage plan for a �typical� intersection was attempted.  This exhibit was 
generated by AASHTO and suggests that: (1) designated bike lanes should be 
provided on major roadways as the cyclist approaches major intersections; 
and (2) because there is no clear method to determine which direction a cy-
clist may take at the crossing, the preferred method to deal with intersections 
is to permit the cyclist to �act� as a vehicle and merge with the appropriate 
vehicle lane to achieve their intended turning movements or directions.  

   Figure 4.1   Typical Bike and Auto Movements
     at Major Intersections (AASHTO) 

Intersection Guidelines/Rules 

As a general rule, however, the City should consider adopting some type of 
design standards for bike routes through intersections in order to provide a consis-
tent approach for both cars and bicyclists.  To this end, the following intersection 
treatments should be evaluated as minimum standards that govern bicycle facil-
ity design at intersections across the City: 

Four-W ay-Stops on Local Roadways� :  W here local streets, with shared 
roadway bicycle facilities, intersect other local streets, the minimum inter-
section treatment and bicycle route facilitator should be stop sign place-
ment on intersecting streets in order to prioritize the bike route as having 
the right-of-way and to coordinate the " ow of traf! c and to protect bicy-
clists from moving vehicles.  Surprisingly, there are several locations along 
the proposed bike routes in the residential areas of the City do not have 
stop signs at any single leg of these four way intersections.  
Signal M odi! cations at Intersections� :  In many instances, bicycle detec-
tion loops and signal cycle timing should be adjusted to accommodate 
bicycle travel through signalized intersections.  The extent of adjustment 
required should be reviewed on a case-by-case basis and in consulta-
tion and oordination with the City�s public works and engineering de-
partments.  In most instances, larger intersections may require additional 
green time for the bike route phase to facilitate safe travel through the 
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Separate Bike Lanes at Major Intersections� :  To prom ote safety 
at m ajor intersections where potential car and bicycle con! icts 
can occur, separate bike lanes are recom m ended.  Prim arily at 
collector and arterial streets, when left-turn or right-turn dem and 
exceeds the available vehicle storage area within the available 
turn lanes at signalized intersections OR when two or m ore lanes 
(in one direction) exist on the bike route leg of the intersection, 
separate bike lanes are recom m ended to protect bicyclists from  
potential con! icts with vehicle m ovem ents.   Figure 4.2 ( see this 
page)provides a graphic depiction of possible bike lane con-
" gurations and striping at an individual �leg� of an intersection as 
developed by AASHTO.  Because the dif" culty, geom etry and traf-
" c conditions at each intersection throughout the City is different, 
these guidelines provide typical treatm ents that should be evalu-
ated as the bike route approaches an intersection.  M ore detailed 
analysis of the intersection is warranted as the speci" c bike route 
is being designed and constructed, and this analysis should be 
coordinated with the City Engineer.    

Intersection Types in Lawton
 
In m any instances, the City can and should adopt design standards for 
bike routes through various intersection types in order to provide a con-
sistent approach for both cars and bicyclists throughout the City.  To this 
end, the following intersection �types� have been identi" ed as typical 
across the Lawton com m unity and they warrant som e level of design 
guidelines as provided on the following pages.  In particular, m any of 
these intersections are encountered in Phase I.

Intersection Type 1:  Local Streets        
 Roadway Class of Bike Route:       Local street 

 Intersected Roadway:   Local street 
 Traf" c control at Intersection:        Four W ay Stop Sign 
 Posted Speed on Bike route:  Below 35 M PH
 Intersection Geom etry/Alignm ent: Aligned

Recom m ended Treatm ent/Rule:         
  Route Type:  Shared Roadways through Intersection  
       Treatm ents/Rules: All streets to be m arked & signed as four  
     way stops  

Design
Bike Lanes
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R4-4 at beginning of
right-turn lane

R3-7R

R4-4 at beginning of
right-turn lane

R3-7R

a. Right-turn-only lane b. Parking lane into right-turn-only lane

W11-1 and W16-1
(optional)

R3-8

d. Optional right/straight and right-turn-only lane

R4-4 at beginning of
right-turn lane

R3-7R

c. Right-turn-only lane

NOTE: The dotted lines in cases �a� and �b� are optional (see case �c�.)

Figure 4.2: Potential Bike Lane Striping/Signage at Intersections
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Intersection Type 3:    Collectors/Arterials  
 Roadway Class of Bike Route:       Collector street 
 Intersected Roadway:   Collector or Arterial street 
 Traf! c control at Intersection:        Signalized
 Posted Speed on Bike route:  Greater than 35 MPH
 Intersection Geometry/Alignment: Aligned

Recommended Treatment/Rule:         
1. If no bike route (planned or built) on intersecting street: 
  Route Type:  Bike Lanes through Intersection  
  Treatments/Rules: - May require modi! ed signal timing and 
     detection loops to permit safe bicycle    
     movements to and through intersection
     - If 2 or more lanes (in one direction) are    
     present along bike route, provide separate   
     bike lane at intersection that provides    
     separation for bicyclists and minimizes    
     potential turning con" icts with vehicles based   
     on analysis of turning movements/volumes (See  
     Figure 4.2 for potential striping solutions) 

Intersection Type 2:  Locals and Collectors
 Roadway Class of Bike Route:       Local street 
 Intersected Roadway:   Collector street 
 Traf! c control at Intersection:        Signalized
 Posted Speed on Bike route:  Below 35 MPH
 Intersection Geometry/Alignment: Aligned

Recom m ended Treatm ent/Rule:         
1.If no bike route (planned or built) on intersecting street: 
  Route Type:  Shared Roadway through Intersection 
  Treatments/Rules: May require modi! ed signal timing    
     and detection loops to permit safe    
     bicycle movements to and through    
     intersection
2.  If bike route is planned or built on intersecting street:
  Route Type:   Transition from shared roadway to separate bike  
     lanes at intersection on both streets
  Treatments/Rules: - May require modi! ed signal timing and detection  
     loops to permit safe bicycle movements to and  
     through intersection
     - Bike lane positioning should be determined on  
     the volume of turning movements at each leg of  
     intersection  (See Figure 4.2 for potential striping  
     solutions) 

Intersection Type 3:   Collectors/Arterials  (continued)

2.  If bike route is planned or built on intersecting street:
  Route Type:  Bike Lanes through Intersection  
  Treatments/Rules: - May require modi! ed signal timing (i.e. add   
     pedestrian phase) and detection loops to   
     permit safe bicycle movements to and through  
     intersection
     - If 2 or more lanes (in one direction) are    
     present along all bike routes, provide separate   
     bike lane at intersection legs that provides   
     separation for bicyclists and minimizes    
     potential turning con" icts with vehicles based   
     on analysis of turning movements/volumes (See  
     Figure 4.2 for potential striping solutions) 
     - Install Refuge islands or similar measures to   
     permit a two step crossing function for    
     bicyclists across the intersecting street if the   
     needed signal timing modi! cations adversely   
     impact traf! c " ow or levels of service at the   
     intersection or if the signal timing modi! cations are  
     not possible  

Intersection Type 4:  Off-set or M isaligned Intersections
 Roadway Class of Bike Route:       Local or Collector street 
 Intersected Roadway:   Arterial street 
 Traf! c control at Intersection:        Signalized or unsignalized 
 Posted Speed on Bike route:  Greater than 35 MPH
 Intersection Geometry/Alignment: Off-set or misaligned

Recom m ended Treatm ent/Rule:  
       

If intervening arterial street does not have a traf! c signal: 1. 
 
 Treatments/Rules: AVOID THIS INTERSECTION AND FIND ALTERNATIVE ROUTE
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Intersection Type 4:  Off-set or Misaligned Intersections (continued)

2.   If intervening arterial street has one or m ore signal(s) at bike route and can not be avoided:
  Route Type:  Off-street shared use paths along intersecting     
     Arterial and transition to shared use path on lower classi! ed   
     street at the intersections 
  Treatm ents/Rules: - Bicyclists should be required to dism ount & 
     walk bike across intersection on pedestrian crossing.  
     M odi! ed signal tim ing m ay be required to provide suf! cient   
     tim e for crossing.    
     - Off-street paths should begin a m inim um  of 100 feet from  in  
     tersection and, to the m axim um  extent feasible, should be   
     available on both sides of street and provide full access to   
     and through the intersections (i.e. crosswalks at both intersec  
     tions and paths on both sides of lower classi! ed street)  
     See Exhibit 4-4 on the following pages for graphic depiction.
      - Off-street shared use path should be provided along entire   
     length of arterial and should be m inim um  twelve feet (12�) 
     in width and be separated from  nearest travel lane by a m ini  
     m um  of two feet (2�).    
     -  Install Refuge islands or sim ilar m easures to perm it a two   
     step crossing function for bicyclists across the intersecting   
     street if the needed signal tim ing m odi! cations adversely   
     im pact traf! c " ow or levels of service at the intersection or if   
     the signal tim ing m odi! cations are not possible.
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Design Guidelines for Bike Routes at Off-set or Misaligned Intersections
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Bike Lane Markings

A bike lane should be painted with standard pavem ent sym bols to inform  bicyclists and m otorists of 
the presence of the bike lane. The standard pavem ent sym bols are one of two bicycle sym bols (or 
the words �BIKE LANE�) and a directional arrow. These sym bols should be painted on the far side of 
each intersection. Additional stencils m ay be placed on long, uninterrupted sections of roadway. All 
pavem ent m arkings are to be white and re" ectorized.  Additional bicycle facility m arking size, shape, 
and m aterial shall be based upon the typical m arkings shown below.

Typical Bike Lane Markings    

Bike Signs

Bicycle signs shall be standard in shape, legend, and color.  All signs shall be retrore" ectorized for use 
on bikeways, including shared-use paths and bicycle lane facilities.  W here signs serve both bicyclists 
and other road users, vertical m ounting height and lateral placem ent shall be as speci! ed in part 2 
of M UTCD.  On shared-use paths, lateral sign clearance shall be a m inim um  of 0.9 m  (3 ft) and a m ax-
im um  of 1.8m (6 ft) from  the near edge of the sign to the near edge of the path.  M ounting height for 
ground-m ounted signs on shared-use paths shall be a m inim um  of 1.2 m  (4 ft ) and a m axim um  of 1.5 
m  (5 ft), m easured from  the bottom  edge of the sign to the near edge of the path surface.  W hen 
overhead signs are used on shared-use paths, the clearance from  the bottom  edge of the sign to 
the path surface directly under the sign shall be a m inim um  of 2.4 m  (8ft).

A representative sam pling of bicycle facility signs are shown on subsequent pages.  All signs should 
be consistent with the requirem ents of M UTCD, 2009 edition.   

           Bicycle Lane Signs Other Regulatory Signs 

Bicycle Lane Signs
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