
 

 

August 22, 2011 
 
Lacey Symons-Holtzen 
Transportation Planner 
Sacramento Area Council of Governments 
1415 L Street STE 300 
Sacramento, CA 95814
 
Dear Mrs. Symons-Holtzen: 
 
The City of Davis is pleased to submit our application to SACOG for the ‘Drexel Bicycle 
Boulevard and H Street Tunnel Improvements’ project under the 2012 Bicycle & Pedestrian 
Funding Program.  The Davis City Council approved submission of this grant application at their 
meeting on June 28, 2011.  
 
Bicycle boulevards are low-volume and low-speed streets that have been optimized for bicycle 
travel through treatments such as traffic calming and traffic reduction, signage and pavement 
markings, and intersection crossing treatments. These treatments allow through movements for 
cyclists while discouraging similar through trips by nonlocal motorized traffic. Motor vehicle 
access to properties along the route is maintained. This project will implement the first major 
bicycle boulevard in the region. 
 
Drexel Drive is an east-west corridor that connects East Davis with Central Davis, and is 
adjacent to Holmes Junior High School. It ties together residential neighborhoods with the high-
intensity destination area containing Community Park, North Davis Elementary School, the 
Davis Library, and Davis Senior High School (see project area map). Drexel Drive is already 
book-ended by the bicycle cut-through with bicycle signal at Poleline Road on the east and by 
the H Street Tunnel on the west. This project will take advantage of this existing automobile 
diversion and greatly enhance the bicycle and pedestrian amenities on the corridor. Drexel’s 
central location on the Davis bicycle network already makes it a popular cross-town route, but 
the addition of enhanced crossings, shared roadway bicycle markings (“sharrows”), tunnel 
improvements, wayfinding, a section of cycle-track and the removal of stop signs will highlight 
this corridor and make it feel comfortable and convenient for any level of bicyclist. 
 



Drexel Bicycle Boulevard Cover Letter Page 2 

 

Bicycle boulevards are used with great success in other cities, including Berkeley, Arcata, Santa 
Monica, and Portland. However, there is not yet a true bike boulevard in the region, and Drexel’s 
existing conditions make it an ideal demonstration project. We thank the Committee for its 
consideration of this project, and look forward to the opportunity to create this great amenity. 
 
 
Sincerely, 
 
 
 
             
Signature       Date 
 
Tara Goddard 
Bicycle/Pedestrian Coordinator 
City of Davis     
 
 
 
 

     
 
 



P.      PROJECT APPLICATION 

Project Title Drexel Bicycle Boulevard and H Street Tunnel 
Improvements 
 

SACOG ID number (if available) 50111, 50097 
PPNO and/or EA number (if applicable) 
Federal ID number (if applicable) 

 

Responsible Project Manager/Contact 
Name: 
Position: 
Address: 
Phone: 
E-mail: 

Roxanne Namazi 
Senior Civil Engineer 
1717 Fifth Street, Davis, CA 95616 
530-757-5675 
rnamazi@cityofdavis.org 

Co-sponsor/Partner Agencies 
 
 
 

n/a 

mailto:rnamazi@cityofdavis.org�
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Project Location 
(Also attach a map) 

Drexel Drive between Snyder Drive and J Street, J 
Street between Drexel Drive and the H Street 
Tunnel bike path, H Street Tunnel 
 

Project Scope/ Description (250 word limit) 
1. Remove EB and WB stop signs on 

Drexel at Chestnut. 

Bicycle Boulevard 

2. Add pedestrian bulb-outs on L Street at 
Drexel. 

3. Install zebra crosswalks in 
thermoplastic at all legs of L and 
Drexel intersection.  

4. Install speed humps on Drexel in three 
locations along corridor.  

5. Add sharrows in thermoplastic along 
Drexel every 250 feet from Snyder to J 
Street, 13 feet from curb face in each 
direction. 

6. Install pedestrian-scale lighting on 
Drexel at L and J Streets and along the 
corridor. 

7. Install zebra crosswalks in 
thermoplastic across J Street at Drexel. 

8. Create raised “cycletrack” along on the 
west side of J Street from Drexel to the 
existing driveway. Cycletrack will be 
four inches high with a 4:1 slope edge. 
Cycletrack shall be 9 feet wide, not 
including mountable edge. Cycletrack 
will have a centerline, plus bicycle 
legends at each ramped end. Raised 
section will continue across driveway 
and onto bike path access to tunnel. 
(see http://nacto.org/cities-for-
cycling/design-guide/cycle-
tracks/raised-cycle-tracks/ ) 

9. Repair/improve wing walls on east side 
of tunnel and add erosion-control 
measures. 

10. Install updated LED lighting in tunnel. 
11. Remove part of west slope of tunnel 

and add retaining walls to increase 
sight distance. 

12. Expand the base area of the western 
tunnel entrance and reconstruct in 
concrete.  

http://nacto.org/cities-for-cycling/design-guide/cycle-tracks/raised-cycle-tracks/�
http://nacto.org/cities-for-cycling/design-guide/cycle-tracks/raised-cycle-tracks/�
http://nacto.org/cities-for-cycling/design-guide/cycle-tracks/raised-cycle-tracks/�
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13. Add a retaining wall on the west side of 

the western entrance to prevent debris 
falling into the bike path. 

14. Add four signs each direction (eight 
total) with wayfinding information, 
including destination and distance. 

Project Schedule (estimated month and year): 
1. Start environmental/preliminary engineering 
2. Final ED approved - Start 

engineering/design 
3. Start R/W acquisition & utilities 
4. Complete plans, R/W, & permits – Ready to 

advertise for construction/procurement 

 
1. n/a 
2. February 2012 
3. n/a 
4. May 2012 

Total Project Cost (Part Q) $302,680 
Total Funding Request $267,963 
Funding committed from other sources 
1. Environmental/preliminary engineering 
2. Engineering/design 
3. R/W acquisition & utilities 
4. 
       TOTAL 

Construction/procurement 

Describe any other potential funding sources 
 

 
1. n/a 
2. $25,000 
3. n/a 
4. $9,717 

Total: $34,717 

Can you build a usable partial stage of this 
project?  If so, describe scope and cost. 
 
 
 

Yes. Partial funding would be used to install 
the Bicycle Boulevard portion of the project, 
including the crossing treatments, traffic 
calming measures, signage and striping, and 
the enhanced crossing at J Street. (Steps 1-8, 
14 from scope above) Total project costs 
would be: $179,796 
 

Have you identified any significant and 
reasonably likely risks to the project? 
Describe:  (150 words maximum total) 
 Risks that would change scope 
 Risks that would change schedule 
 Risks that would change cost 
 

No. This project has been supported by the 
Bicycle Advisory Commission, the local 
bicycle advocacy groups, the City Council, and 
the community. It provides an amenity and the 
opportunity to create a regional demonstration 
project. Bicycle boulevards have been shown 
to increase property values and quality of life 
of adjacent properties. 

Project Study Report or equivalent completion 
date (if PSR completed, attach electronic file to 
CD of application packet) 

n/a 

Environmental Justice:  Include your brief 
response to the following:  What kind of 

The City seeks to include low-income and 
minority members of the community in all 
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outreach to the community and to other 
stakeholders do you plan to undertake? Will low-
income or minority members of the community 
be given an opportunity to fully participate in 
this outreach?  Evaluate the benefits and 
burdens of this project with regard to low 
income and minority members of the 
community.  (150 word limit) 

stakeholder outreach, particularly in bicycle 
and pedestrian projects, since those groups are 
more likely to be dependent on non-automobile 
modes for transportation. As such, this project 
particularly benefits those groups, by creating a 
viable, safe, and convenient major bicycle 
transportation corridor and safer pedestrian 
environment. 

TE Eligible Projects:  Will you be working 
with a community conservation corps or the 
California Conservation Corps (yes/no)?  Please 
explain (50 word limit). 

The City has not previously used the CCC, but 
it open to learning more about the process, and 
would be open to using them on this project if 
applicable. 

 





1. Remove EB and WB stop signs on Drexel at Chestnut. 
2. Add pedestrian bulb-outs on L Street at Drexel (similar to Poleline bulb-outs). 
3. Install zebra crosswalks in thermoplastic at all legs of L and Drexel intersection.  
4. Install speed humps on Drexel halfway between Cypress and Chestnut, halfway between 

Cypress and Pacific, and halfway between Hemlock and Auburn.  
5. Add sharrows in thermoplastic along Drexel every 250 feet from Snyder to J Street, 13 

feet from curb face in each direction. 
6. Install pedestrian-scale lighting on Drexel at L and J Streets. 
7. Install zebra crosswalks in thermoplastic across J Street at Drexel. 
8. Create raised “cycletrack” along on the west side of J Street from Drexel to the existing 

driveway. Cycletrack will be four inches high with a 4:1 slope edge. Cycletrack shall be 9 
feet wide, not including mountable edge. Cycletrack will have a centerline, plus bicycle 
legends at each ramped end. Raised section will continue across driveway and onto bike 
path access to tunnel. (see http://nacto.org/cities-for-cycling/design-guide/cycle-
tracks/raised-cycle-tracks/ for more info) 

9. Repair/improve wing walls on east side of tunnel and add erosion-control measures. 
10. Install brighter, updated LED lighting in tunnel. 
11. Remove part of west slope of tunnel and add retaining walls to increase sight distance. 
12. Expand the base area of the western tunnel entrance and reconstruct in concrete.  
13. Add a retaining wall on the west side of the western entrance to prevent debris falling 

into the bike path. 
14. Add four signs each direction (eight total) with wayfinding information, including 

destination and distance. 
 

http://nacto.org/cities-for-cycling/design-guide/cycle-tracks/raised-cycle-tracks/�
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Drexel Blvd Engineers Estimate Revised 1 URS Corporation

ITEM ITEM DESCRIPTION UNIT QTY UNIT PRICE TOTAL PARTICIPATING NON-PART STIP-TE RSTP CMAQ
NO. AMOUNT COSTS COSTS Eligible Eligible Eligible

1 Remove Stop Signs EA 2 $200.00 $400 $400 400 400 400
2 Pedestrian Bulb-Outs (L Street and Drexel Drive) EA 1 $60,000.00 $60,000 $60,000 60,000 60,000 60,000
3 12" Thermoplastic Striped Crosswalk LF 1,320 $2.80 $3,696 $3,696 3,696 3,696 3,696
4 12' Speed Bump with Thermoplastic Stripe EA 3 $1,500.00 $4,500 $4,500 4,500 4,500 4,500
5 Shared Roadway Bicycle Markings Thermoplastic EA 24 $200.00 $4,800 $4,800 4,800 4,800 4,800
6 Pedestrian-Scale LED Lights and Conductors EA 24 $3,600.00 $86,400 $86,400 86,400 86,400 86,400
7 9'-Wide Raised Asphalt Cycletrack with Stripes and Legends EA 1 $20,000.00 $20,000 $20,000 20,000 20,000 20,000

Subtotal $179,796 $179,796

H Street Tunnel Improvements Portion
9 Demolition and Disposal of AC SF 1,650 $8.75 $14,438 $14,438 14,438 14,438 14,438

10 Masonry Wing Wall Improvements EA 4 $1,500.00 $6,000 $6,000 6,000 6,000 6,000
11 LED Tunnel Lighting EA 1 $3,500.00 $3,500 $3,500 3,500 3,500 3,500
12 Drainage Improvements EA 1 $6,000.00 $6,000 $6,000 6,000 6,000 6,000
13 Retaining Wall (West Side) SF 800 $30.00 $24,000 $24,000 24,000 24,000 24,000
14 4" Concrete Bike Path Paving (West Side) SF 1,650 $10.00 $16,500 $16,500 16,500 16,500 16,500
15 Signs - Wayfinding Information EA 8 $250.00 $2,000 $2,000 2,000 2,000 2,000

SUBTOTAL 252,234 252,234 0 252,234 252,234 252,234
  

Contingency 10% $25,223 $25,223 $0 25,223 25,223 25,223
Construction Management/Contract Administration 10% $25,223 $25,223 25,223 25,223 25,223
TOTAL PROJECT COST $302,680 $302,680 $0 302,680 302,680 302,680

Total Participating Costs 302,680
Maximum Federal Funds (88.53%) 267,963
Local Match (11.47%) 34,717

Please circle current status of project: Feasibility Study, PSR, Environmental, 30% Design, 60% Design, 90% Design, 100% Design

R. ENGINEER'S ESTIMATE
PROJECT NAME: Drexel Bicycle Boulevard and H Street Tunnel Improvements
SPONSOR: City of Davis



S.  BICYCLE AND PEDESTRIAN PROGRAM SPECIFIC QUESTIONS 
 
Project Screening for Capital Projects 

 
Please respond yes/no (if no, please explain): 

1. 

2. 

It this project included in the Regional Bicycle, Pedestrian, & Trails Master Plan as a planned 
project?  Yes. 

 

Is this project ready for inclusion into the Metropolitan Transportation Improvement Program, with 
project scope and cost? Yes. 

Capital Project Performance Outcomes  

Eliminates barriers 

One of the most common and significant barriers, perception of unsafe conditions, is also 
the hardest to identify and quantify. A facility may be safe by all accepted engineering 
standards and design, but may still present bicyclists, particularly the less confident or 
“on-the-fence” casual commuter, with a reason to chose the car over the bicycle. Bicycle 
boulevards have been shown1 to provide a greater perception – and reality – of safety and 
convenience, thereby attracting not only the seasoned road warrior cyclist, but the young, 
the new, the elderly, the less-able, or the unconfident bicyclist.  

This project takes an already well-used east-west bicycle route and takes it to a new level 
of bicycling facility by improving the conditions for bicyclists and pedestrians and both 
slowing and discouraging automobile traffic. The existing bicycle and pedestrian cut-
throughs at each end of Drexel Drive already eliminate the major barriers presented by 
development along Poleline Road on the east, and the Union Pacific Railroad tracks on 
the west. This bicycle boulevard takes advantage of those existing conditions to create an 
attractive, safe facility that connects the two “bookends” and creates an ideal east-west 
corridor for any class of bicyclist. 

Connects to/within activity centers 

In addition to favorable existing conditions like the bicycle and pedestrian cut-throughs, 
this project takes advantage of the major activity centers on either end and within the 
project area. The eastern end of the project connects to the residential neighborhoods of 
East Davis. The busy Birch Lane Elementary School is a few blocks from the eastern end 
of the project. Oak Tree Plaza, one of Davis’ largest shopping centers, is also mere blocks 
from the eastern end of the project. In the middle of the project, directly on the proposed 
bicycle boulevard route, is Holmes Junior High, which has the highest existing bicycle 
mode share of the junior high schools in town. This project will improve conditions for 
the existing student bicyclists while discouraging parents from using automobiles to drop 
off and pick up their children. The west end of the project, the H Street Tunnel, connects 
directly to the Davis Little League Fields and beyond to the Davis Art Center, Davis 
Community Park, the Davis Skate Park, North Davis Elementary, the Davis branch of the 
Yolo County Library, and Davis High School, all of which are just a short bicycle trip 
from the H Street Tunnel. In addition, the crossings and bicycle paths west of the H Street 
Tunnel have recently been improved for bicyclist and pedestrian safety. Part of the Davis 
Bike Loop, a popular 12-mile bicycle ride around town, falls on the entire project area. 





Increases the number of bicycle and walking trips (reduces Vehicles Miles Traveled) 

Approximately 800 trips per day are currently made along this route. In particular, 
approximately 200 trips are made during the hour when the nearby schools are released 
for the day. While this represents a thriving bicycle mode share, a bicycle boulevard is 
likely to increase this number by 20% or more, using examples from other successful 
bicycle boulevard installations and judging against Davis’ other bicycle facility before-
and-after results.  

Because of its central location on the Davis roadway network, this route is largely used 
for utilitarian trips – work, school, sports, arts, and shopping. Every trip of this nature that 
replaces an automobile trip reduces Vehicle Miles Traveled, increases the bicycle mode 
share, and further encourages bicycling through a “safety in numbers” environment. 

The use of sharrows to mark the bicycle boulevard is also likely to increase the number of 
trips, and the safer nature of those trips, along the corridor. A article by Brady, et al, in 
the August 2011 journal of the Institute of Transportation Engineers (ITE) showed that 
sharrows are an effective tool to increasing safer behavior on the part of both motorists 
and bicyclists. A safer environment is a more attractive one to a wider class of bicyclists. 

 
Improves safety/security for bicyclists and pedestrians 

1. 

While much of this project is intended to enhance the attractiveness, convenience, and 
perception of safety, there are some real safety concerns along the corridor that this 
project addresses. From east to west, these are: 

2. 

J Street/Drexel Drive Intersection: Due to the off-set between Drexel Drive and the H 
Street Tunnel bicycle path, there is significant wrong-way riding or unsafe turning 
movements made along J Street at this location. In particular, younger schoolchildren 
are less likely to be confident and skilled enough to navigate the existing 
configuration in the safest way possible. By guiding bicyclists to use the intersection 
to cross J Street, and providing a separated cycletrack facility to get to and from the H 
Street Tunnel bicycle path, bicyclists can much more safely and conveniently enter 
and leave the bicycle boulevard facility and all the destinations to which it leads. 
(Please see display “Detail 1” in next section). 

3. 

H Street Tunnel: The H Street bicycle and pedestrian undercrossing was designed and 
built in 1969. While it eliminates the significant barrier of the UPRR tracks, its 
outdated design, insufficient size, poor line-of-sight, and drainage and debris issues 
present a barrier all the same. These improvements will provide the best safety 
updates possible in the existing footprint of the tunnel and within the City’s ROW. 
(Please see H Street Bike/Ped Tunnel Improvements and H Street Tunnel Photos 
displays in next section). 
Crossings: One of the key details of a bicycle boulevard is how you get bicyclists and 
pedestrians, in particular, across any major streets that the boulevard crosses. The 
enhanced pedestrian crossing treatments – markings, bulb-outs and lighting – along 
the corridor increase pedestrian safety by shortening crossing distances, high-lighting 
the intersections, and providing greater visibility of crosswalks. Drawing attention to 
the multi-model nature of the intersections through these treatments also increase 
bicyclists’ safety as they move along the corridor. (For example, please see displays 
“Detail 2” and “Detail 3” in next section). 



Selection Considerations  
1. 

Bicycle boulevards are low-volume and low-speed streets that have been optimized for bicycle 
travel through treatments such as traffic calming and traffic reduction, signage and pavement 
markings, and intersection crossing treatments. These treatments allow through movements for 
cyclists while discouraging similar through trips by nonlocal motorized traffic. Motor vehicle 
access to properties along the route is maintained.

Goals 

1

 
  

These types of facilities fulfill nearly all Capital Project Goals of this funding program. Through 
the favorable existing conditions and the key location, this bicycle boulevard in particular offers 
a lot of benefit for a relatively low cost. It ties together residential neighborhoods with the high-
intensity destination area containing Community Park, North Davis Elementary School, the 
Davis Library, and Davis Senior High School (please see scope display, page 7). Drexel’s central 
location on the Davis bicycle network already makes it a popular cross-town route, but the 
addition of enhanced crossings, shared roadway bicycle markings (“sharrows”), tunnel 
improvements, wayfinding, a section of cycle-track and the removal of stop signs will highlight 
this corridor and make it feel comfortable and convenient for any level of bicyclist. 
 
Bicycle boulevards are used with great success in other cities, including Berkeley, Arcata, Santa 
Monica, and Portland. However, there is not yet a true bike boulevard in the region, and Drexel’s 
existing conditions make it an ideal demonstration project.  
 

2. 
Please provide a quantitative and/or qualitative benefit analysis. 

Project Benefit Estimate  

 
b. Qualitative Benefits Methodology 

Like so many bicycle and pedestrian projects, the benefits are easy to feel but difficult 
to quantify. The City anticipates an approximately 20 percent increase in bicycle and 
pedestrian trips along this corridor due directly to the project. In addition, by 
eliminating many of the unsafe crossing behaviors along the corridor, particularly at J 
Street, accidents, near-accidents and uncomfortable situations will all be reduced. The 
much-need improvements to the H Street Tunnel will increase the safety and comfort 
of a facility that is central to the Davis bikeway network and currently a blight on the 
otherwise convenient and attractive bicycle paths. Evaluation of the project impacts 
will help provide better quantitative information about the impact of similar facilities. 

 
3. 

 
Commitment to Project  

This project is adopted in the City of Davis Bicycle Plan, the SACOG Bike/Ped/Trails 
Master Plan, and the City’s Capital Improvement Program (CIP). The City Council voted 
unanimously to pursue this project. The City has a proven record of delivering on grant-
funded projects, including the recently delivered and/or underway bicycle parking 
improvements, bicycle lane/road diet project, and bicycle/pedestrian undercrossings. 

 
                                                           
1 http://www.ibpi.usp.pdx.edu/guidebook.php 
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As discussed throughout the application, this project provides a viable way to implement a 
facility shown elsewhere to have a beneficial impact on bicycle and pedestrian trips while 
slowing and discouraging automobile trips. The existing conditions provide the foundations of a 
successful bicycle boulevard, and the proliferation of desirable nearby destinations provides a 
situation that is likely to have a significant positive outcome. 

Other Considerations  

The community, the Bicycle Advisory Commission and the City Council have shown their 
commitment and excitement about this project since its inception. It is adopted into the City of 
Davis Bicycle Plan and the SACOG Bike/Ped/Trails Master Plan , and the community is excited 
to see it implemented. Davis has a proven record of successful implementation of all sorts of 
bicycle facilities, a strong desire to continue moving the state of the practice forward, and a 
living laboratory for the region. 

Additional Photos 

      
Figure 1. Existing Cut-Through with Bicycle Signal Head   Figure 2. Existing Traffic Diversion   

                  

Figure 3. Approach to H Street Tunnel       Figure 4. H Street Tunnel under UPRR tracks 







 
Figure 1. Easterly approach to H Street Tunnel. 

 

 
Figure 2. From inside H Street Tunnel, looking east. 

 



 
Figure 3. From inside H Street Tunnel, looking west. 

 

 
Figure 4. West side of H Street Tunnel. Steep and narrow approach ramps, narrow  

entrance to tunnel with poor line-of-sight, debris in path, and lack of retaining walls. 

 



 
Figure 5. Northern ramp on west side of tunnel. Note spillage of debris into path, and steep and 
narrow ramp. 

 

 
Figure 6. West end of H Street Tunnel.  Note narrow entrance, debris in path, poor drainage, and 
need for retaining walls. 

 



 
Figure 7. South ramp at west end of tunnel. 

 

 
Figure 8. Photo of both westerly approach ramps and existing pavement markings. 







 
Drexel Bicycle Boulevard CMAQ Calculations 

Project definition: Bicycle paths (Class 1) or bicycle lanes (Class 2) that are targeted to 
reduce commute and other non-recreational auto travel.  Class 1 facilities are paths that 
are physically separated from motor vehicle traffic.  Class 2 facilities are striped bicycle 
lanes giving preferential or exclusive use to bicycles.  Bike lanes should meet Caltrans' 
full-width standard depending on street facility type. 
 
How emissions are reduced: Emission reductions result from the decrease in emissions 
associated with auto trips replaced by bicycle trips for commute or other non-recreational 
purposes. 
 
Need to know: 
 
Funding dollars - $303,000 
Number of operating days per year - 365 
Average length of bicycle trips – 2 miles 
Average daily traffic volume on roadway parallel to bicycle project – 6500 on East 
Eighth Street, the nearest through bicycle roadway 
City population – 65,000 
Project class (1 or 2) – Combined Class I and Class III (bicycle boulevard) 0.0155 
Types of activity centers in the vicinity of the bicycle project – 0.015 
Length of bicycle path or lane – 1 mile 
 
Inputs                 Default      Units   Comments 
Funding Dollars (Funding)  Dollars  
Effectiveness Period (Life) 15 Years Class 1 projects - 20 years 

Class 2 projects - 15 years 
Days (D) 365 Days of use/year Consider local climate in 

number of days used. 
Average Length (L) of bicycle 
trips  

1.8 Miles per trip in 
one direction 

Default is based on the 
National Personal 
Transportation Survey 

Annual Average Daily Traffic 
(ADT) 

6500 Trips per day   Two-direction traffic volumes 
on roadway parallel to bike 
project.   
MAXIMUM IS 30,000. 

Adjustment (A) on ADT for 
auto trips replaced by bike 
trips from the bike facility. 

.0020  See Adjustment Factors table 
on the next page.  Adjustments 
are based on facility class, 
ADT, project length, and 
community characteristics. 

Credit (C) for Activity 
Centers near the project. 

.015  See Activity Centers table on 
the next page. 

 



 

ADJUSTMENT FACTORS 
BIKE 

FACILITY 
CLASS 

AVERAGE DAILY 
TRAFFIC 

(ADT) 

LENGTH 
OF BIKE 

PROJECT 
(one direction) 

ADJUSTMENT 
FACTORS FOR 
CITIES WITH 
POP. > 250,000 
and non-university 

towns < 250,000 

ADJUSTMENT 
FACTORS FOR 
UNIVERSITY 

TOWNS 
WITH  POP. < 250,000 

Class 1 (bike path)  
&  
Class 2 (bike lane) 

ADT < 12,000 
vehicles per day 

< 1 mile .0019 .0104 
>1 & < 2 miles .0029 .0155 

> 2 miles .0038 .0207 
     
Class 1 (bike path)  
&  
Class 2 (bike lane) 

12,000< ADT <24,000 
vehicles per day 

< 1 mile .0014 .0073 
>1 & < 2 miles .0020 .0109 

> 2 miles .0027 .0145 
     
Class 2 bike lane 24,000< ADT <30,000 

vehicles per day 
Maximum is 30,000 

< 1 mile .0010 .0052 
>1 & < 2 miles .0014 .0078 

> 2 miles .0019 .0104 
ACTIVITY CENTERS 
When evaluating the impact of a new bike project, it is important to consider the location 
of the bike facility.  What types of destinations are accessible from the project?  How 
many of these activity centers are within one-half mile of the facility?  How many are 
within a quarter of a mile?  Examine the activity centers in the vicinity of the project and 
compare them to the list below.  Select the credit factor that corresponds to the number of 
activity centers in the surrounding area.   
 
ACTIVITY CENTERS CREDITS 
Types of Activity Centers:  Bank, church, hospital or HMO, light rail station (park & ride), office park, 
post office, public library, shopping area or grocery store, university or junior college. 
Count your activity centers. 
If there are… 

Credit (C) Credit (C) 
Within 1/2 mile  Within 1/4 mile 

Three (3) .0005 .001 
More than 3 but less than 7 .001 .002 
7 or more  .0015 .003 

 
Emission Factor Inputs for Auto Travel 
          Default     Units        Default    Units 
 Auto Trip End  Factor  Auto VMT Factor  
ROG Factor .756 grams/trip .273 grams/mile 
NOx Factor .444      " .319      " 
PM10 Factor .009      " .219      " 
For average auto emission factors, see Table 3.  Use factors that correspond to the life of 
the project: 11-15 year factors for Class 2 facilities and 16-20 year factors for Class 1 
facilities.  Defaults are for a project life of 15 years. 



Formulas          Units 
Annual Auto Trip Reduced  =  (365) * (6500) * (0.017) = 40,332 trips/year 
 
Annual Auto VMT Reduced  =  (Auto Trips) * (L) = (40,332)* (1 mile) =  40,332 
miles/year 
 
Annual Emission Reductions (ROG, NOx, and PM10) =    
 lbs./year 
 
ROG: [(40,332)*(.756)+(40,332*(.273)]/454 = 91.41 lbs/year ROG reduced = 0.11 
kg/day   
 
NOx: [(40,332)*(.444)+(40,332*.320)]/454 = 67.87 lbs/year NOx reduced = 0.085 
kg/day 
 
PM10: [(40,332*.009)+(40,332*.221)]/454 = 20.43 lbs/year PM10 reduced = 0.025 
kg/day  
  
 
Capital Recovery Factor (CRF) =   (1 + i)n

   (1 + i)
 (i) 

n

 
 – 1 

0.08 
where:   i = discount rate (Assume 3 percent) 

n = project life  
 
Cost-Effectiveness of  
        Funding Dollars = (CRF * Funding) / (ROG + NOx + PM10)  
 dollars/lb. 
 
 
(0.08*303,000)/(91.41+67.87+20.43) = 24,240 dollars/lb 
 
Note:  The Federal Highway Administration requests that emission reductions from 
CMAQ projects be reported as kilograms/day.  The conversion is  

(lbs. per year) / [(2.2)* (365)] = kilograms/day 
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