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MEMORANDUM 

To:  
Bob Vinn 
City of Livermore 
 

Date: 4/3/2025 

From:  
Alyson Goulden 
HMH Engineers 

Job No.: 5789.12 

Subject: 
 
TO15 East Avenue Corridor Permanent Improvement Memorandum 

 
PURPOSE  
 
This memorandum has been prepared to recommend modifications to recently installed traffic 
calming features on East Avenue to implement permanent treatments. This memorandum also 
highlights additional opportunities along the East Avenue corridor for future expansion of the 
traffic calming features.  
 
CONTENTS 
 

• Project Location 

• Tactical East Avenue Installation Findings 

• Lessons Learned from Partner Agencies 

• Recommended Geometric Modifications 

o Design and Control Vehicles 

o Proposed Modifications 

o Program Expansion Opportunities along East Avenue 

• Recommended Materials 

• Rough Order of Magnitude Cost Estimate 

• Preliminary Design & Construction Schedule 

• Additional Implementation Considerations 

 
PROJECT LOCATION 
 
The project area extends along East Avenue between S. Livermore Avenue and Vasco Road. In 
April 2023 the City of Livermore implemented Tactical East Avenue pilot project which installed 
traffic calming features such as painted curb extensions, painted medians, high-visibility 
crosswalks, and K71 bollards at the following six East Avenue intersections: 
 

• Maple Street 

• 7th Street 

• Dolores Street 

• Jensen Street 

• Estates Street 

• Hillcrest Avenue 
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See Exhibit A for the overall alignment of East Avenue in greater detail. 
 
Figure 1. Site Location 

 
 
Figure 2. Tactical East Avenue Improvements (TEA Final Report, July 2024) 

 
 
 
TACTICAL EAST AVENUE INSTALLATION FINDINGS 
 
The Tactical East Avenue (TEA) study began in 2018, with installation of the pilot project in April 
2023 and geometric adjustments in June 2023 based on community feedback. Feedback 
included concerns with turning movements for large vehicles and improved accommodations for 
cyclists through the interventions.  
 
The geometric adjustments included repositioning the bollards within the painted areas to ease 
the turns of large vehicles, while still seeking to minimize the pedestrian crossing distance 
across East Avenue. 
 
The city of Livermore collected data on pre- & post-project conditions including user counts, 
vehicle speeds, and vehicle volumes during the pilot period. East Avenue Corridor Study Phase 
I began in 2020 and included existing conditions data. Mid-pilot data collection was done in May 
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& June of 2023 and the city also conducted stakeholder interviews at the start of 2024. The 
following summarizes the findings: 
 

• While no substantial decrease in vehicle speeds was detected on East Avenue, a minor 

increase in vehicle volumes (5% increase) was an indicator that fewer vehicles are using 

side streets to avoid the interventions. Community members expressed that it seemed 

as though vehicles acted more cautiously when turning onto and off-of East Avenue due 

to the traffic calming interventions. 

• Increases in both pedestrian and bicycle activity were recorded across all the TEA 

modified intersections, with peak performance showing an 18% average increase in 

pedestrian activity during weekday afternoon peak usage and a 300% increase in both 

bicycle and pedestrian activity on Saturdays. 

• At East Avenue Middle School, located adjacent to the Estates Street intersection, more 

than double the number of students were detected commuting to school via bicycle post-

installation. 

• At Hillcrest Avenue, where many students cross to access the Chardonnay Shopping 

Center, the total volume of pedestrians using that intersection during the morning and 

mid-day (school hour) weekday peak hours increased by an average of 19%. 

• The TEA interventions as currently designed provide an average 22% reduction in 

crossing distance for pedestrians 

It should be noted that the number of users counted during Phase I’s pre-construction survey 
may have been artificially low due to stay at home orders and subsequent impacts of the COVID 
pandemic.  
 
Public feedback on the TEA interventions was mixed, with most survey respondents (85% 
drivers) expressing dissatisfaction with the initial interventions, citing tight turns,  
confusion, and unsafe conditions for bicyclists. However, respondents indicated that the curb 
extensions were effective at slowing the turning speeds of cars. Higher percentages of 
respondents indicated that they feel safer walking and biking following the project adjustments, 
when compared to the first survey. Updated survey respondents preferred the updated 
installations, but commented that there was still room for improvement, specifically in 
accommodating bicyclists and slowing traffic. 
 
The key takeaways determined by the Tactical East Avenue Final Report, dated July 2024, 
(provided in Attachment 2) were: 

• The project adjustments helped build public trust in the City’s ability to swiftly respond to 

feedback. 

• The project succeeded at slowing the turning movements of cars and increasing the 

visibility of pedestrians at intersections. 

• The corridor generally remains inadequate/unsafe for bicyclists. 

• Adjustments to the pilot interventions are preferred over removing all of them completely. 
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LESSONS LEARNED FROM PARTNER AGENCIES 
 
Before beginning design, HMH met with the transportation departments at the Cities of Oakland, 
Fremont & San Jose to discuss the staffs' experiences and gain insight into local community 
response to similar installations. These discussions provided invaluable insight into the efficacy, 
durability and O&M implications of traffic calming features in use today. 
 
Overall, these three cities have found that ‘paint & plastic’ traffic calming features are the fastest 
to install and cost less up-front. However, when the funding is available, the agencies all 
recommend structural improvements such formed concrete curbs, barriers and islands due to 
the high-maintenance costs associated with paint & plastic improvements. Considering the 
funding available at this time for the permanent treatments desired along East Avenue, the 
following insights gained from the three agencies have been considered. 
 
City of Oakland 
Traffic Calming Devices – Oakland has moved away from K71 delineators for the last 3-4 years 
as they have experienced these devices crush and deform upon impact. Instead, they have 
transitioned to using FlexPosts with different bases dependent on the installation and existing 
condition. Additionally, the city has begun to implement low-profile traffic calming such as 2”-
high bolted rubber speed humps, 3” high longer speed bumps, or wheel stops as supplemental 
improvements with the delineators to further control traffic movements. Oakland typically avoids 
mountable curbs or truck aprons as they find that this does not deter the typical design vehicle. 
 
Cost & Durability – Oakland has typically found that installation paint & plastic is approximately 
1/3 of the cost for concrete barriers and other improvements. However, the maintenance costs 
are significantly higher for paint & plastic installation. 
 
City of San Jose 
Traffic Calming Devices – The City of San Jose now tracks their installed devices and rates 
them based on the number of vehicle hits and the longevity of each device. Based on this, San 
Jose now prefers the highest quality traffic calming devices due to their durability. The highest-
end delineators the city uses are the PexCo FG3000 & FG336.  
 
San Jose noted they have moved away from installing the following devices for the following 
reasons. The City found that AY markers were decently effective in the past but moved around 
a lot due to the epoxy-only installation requiring high levels of maintenance. The City’s past 
deployment of rigid Zicla Zebra Armadillos has garnered lots of complaints; when hit, they tend 
to break at the edges and become sharp enough to pop vehicle tires. However, they note that 
Zicla’s newer products are more flexible and rubberized. The city also found that the Zicla transit  
and boarding island modular installations presented challenges for meeting ADA tolerances 
when roadway cross-slopes were on the steeper side. 
 
San Jose is currently testing ceramic domes at curb extension corner radii, as well as 
mountable speed humps to replace existing truck aprons. 
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Cost & Durability – San Jose estimates that they replace approximately 10-11% of their non-
concrete devices across the city each year, amounting to full replacement of their devices every 
8-9 years. This is an important consideration when installing paint & plastic, as the lower up-
front cost does not include the budget required for O&M. The city has found that generally they 
expect concrete solutions to be 3-5x more than paint & plastic solutions. 
 
An important consideration that the City of San Jose makes when installing new traffic calming 
devices is their greater pavement maintenance program. When repaving a road, the plastic & 
rubber modular devices must be removed and reinstalled after paving is complete, so phasing 
the installation of traffic calming with the repaving schedule saves money. 
 
Community Input – One observation made by the City of San Jose is that the public seemed to 
respond better to the paint & plastic or otherwise modular-type devices, as they seemed less 
permanent.  
 
City of Fremont 
Traffic Calming Devices – The City of Fremont has a lot of experience across the board with a 
variety of traffic calming devices and is beginning to install concrete wheel stops as 
supplements to their K71s to further protect pedestrians.  
 
Fremont tends to install Tough Curb, which in their experience holds up well. The white-colored 
Tough Curb is quite visible, and this device provides an opportunity to mount post-delineators 
directly on top of them. These vertical devices tend to be installed in higher-traffic, more 
commercial areas, while the city tends to prefer the armadillos in more residential 
neighborhoods for a lower-profile aesthetic. 
 
Fremont has been experimenting combining multiple devices in their traffic calming installations. 
They only install K71s in combination with armadillos or other similar devices like Tough Curb. 
This pairs the high visibility but low durability of K71s with the durability of armadillos to 
discourage any traffic movements through the area. This combination seems to be working for 
the city as they have observed fewer impacts with the combined implementation. 
 
The City has also been adding additional pavement reflectors to their vehicle lanes which adds 
the tactile response when a driver leaves their lane and may be encroaching upon a protected 
area. Additionally, this helps drivers at night distinguish between drivable and bike or other non-
drivable lanes. The city has also added pavement reflectors at the outer edges of their painted 
curb extensions to provide both a tactile response and better visibility at night. They’ve also 
added ‘wedges’ which are 2-3” profile devices that are mountable by larger vehicles, installed 
perpendicular to the driving direction. These devices are disruptive enough to deter the design 
vehicle but are still mountable by emergency vehicles or other large vehicles which need to 
make wider turning movements. 
 
With painted curb extensions, the city has implemented detectible warning pavers at the start of 
the shortened crosswalks to help with ADA accessibility. 
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Cost & Durability – From a maintenance perspective, the city employs their mini-street 
sweepers when a 7’ clearance is available around the traffic calming devices. Otherwise, they 
have some maintenance contracts in which contractors manually blow-out debris from the 
tighter areas such that the main street sweepers can collect the debris. 
 
During pavement resurfacing, they City of Fremont found that typical slurry/resurfacing 
contractors tend to just cut any plastic devices and replace it after the resurfacing is complete. 
However, this method is becoming cost-prohibitive for the city. They’ve discussed repaving 
traffic-only lanes and leaving the less-worn pavement behind traffic calming devices untouched. 
However, this presents aesthetic challenges and creates a loss of support from groups like the 
city council. Currently the City is proposing to remove their plastic devices and protect the 
anchor holes during resurfacing. Then once the devices are reinstalled, the striper can proceed. 
This helps to preserve the original design intent of the devices in relationship to the road 
striping. 
 
Community Input – Fremont has experienced a more negative response to their paint and 
plastic installations from residents. They have experienced some seemingly intentional damage 
to their delineators and have heard negative feedback from both residents and elderly drivers. 
 
 
RECOMMENDED GEOMETRIC MODIFICATIONS 
 
The following recommended modifications continue to prioritize pedestrian safety while 
providing adequate turning radii for emergency, design and control vehicles. Based on the 
findings of the Tactical East Avenue Final Report and discussion with the City of Livermore, 
East Avenue remains a challenging bicycle corridor and does not have the right-of-way 
available to implement protected bike lanes. While pedestrian movements and safety are 
prioritized over cyclist movements in these interventions, the proposed modifications are 
designed to allow for bicycle passage through the interventions assuming that some bicyclists 
continue to use the shoulder as a bike lane.   
 
In consideration of the constraints on East Avenue, the city is planning to designate roadways 
adjacent to the East Avenue corridor as bicycle boulevards where cyclists are prioritized over 
other modes of travel including vehicular and pedestrian. These bicycle boulevards will serve as 
alternate routes for eastbound and westbound cyclists since new accommodation on East 
Avenue is not planned. 
 
Design and Control Vehicles 
 
The project design vehicle used for this analysis was a standard passenger vehicle, which is 
intended to fully-avoid all traffic calming devices including painted curb extensions. Based on 
the City’s curb return design standard, a minimum radius of 20ft was used across all the 
modifications for the design vehicle. This is generally a slightly larger radius larger than painted 
curb extension radius used in the TEA interventions, as measured based on aerial imagery. 
This change aims to balance the goal of slowing down traffic while responding to local driver 
feedback on the tight turns. 
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The control vehicles for this analysis were fire trucks and typical garbage collection vehicles. It 
is expected that these vehicles will partially drive over painted curb extensions and other 
mountable objects but will not encroach into protected pedestrian areas. Based on analyzed 
turning movements, a minimum radius of 35ft was used across all intersections for the control 
vehicles. This is notably larger than the radius used in the TEA interventions. This increase in 
control vehicle radius will reduce the area protected by post-delineator and increase crossing 
distances for pedestrians but will reduce maintenance and replacement of the vertical traffic 
calming elements by avoiding vehicle impacts to the delineators. 
 
The following control vehicles were used for this turning analysis. The fire truck used is 
comparable to the city of Livermore’s standard fire truck engine as provided in city-standard 
documents. See Exhibits B & C which show these vehicle turning movements overlaid on the 
proposed intersection layouts. 
 
Figure 1. Control Vehicle – Fire Truck  Figure 2. Control Vehicle – Garbage Truck

    
 
Proposed Modifications 
 
The project proposes to use a combination of post-delineators, modular curb, rubber speed 
humps and in-lane pedestrian markers as the physical barriers to regulate vehicle turning 
movements along East Avenue. 
 
Post-delineators and modular curbs shall be installed alternately with one another along the 
control vehicle turning radius, to create protected pedestrian zones. Delineators should be 
installed 10-ft on center, with modular curb units installed either between or underneath the 
delineators, depending on which product is selected. See Table 1 ‘Traffic Calming Materials’ for 
recommended products. The addition of modular curbs in conjunction with delineators provides 
greater pedestrian safety. Both the delineators and modular curbs shall be installed with breaks 
to accommodate crosswalks connecting to existing curb ramps as well as bicycle through-
movements.  
 
Rubber speed bumps shall be placed 5-ft on center where feasible, perpendicular to vehicle 
turning movements along the design vehicle turning radius. These will allow the control vehicles 
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to drive over them, while deterring design vehicles with an uncomfortable driving experience. 
Rubber speed bumps should not interfere with crosswalks or bicycle through-movements 
 
Additionally, in-lane pedestrian crossing markers are proposed along the median at the 
approach to each crosswalk. This adds a warning marker and visually narrows the driving lane 
to slow drivers and further protect pedestrians. 
 
Existing paint from the TEA interventions should be preserved where feasible, but in most cases 
the painted curb extensions will be reduced to accommodate increased turning radii. Cross 
walks will be extended to reach the areas protected by post-delineators, and detectable warning 
pavers will be added at all crosswalks where they cross into the delineator-protected area. 
Crosswalks shall be aligned with curb ramps and should be updated if they do not meet this 
criterion. 
 
In addition, new red-painted curb is proposed along the streets intersecting with East Avenue for 
a minimum length of 25 feet, for vehicles turning right off East Avenue. This allows control 
vehicles to stay within the designated lane and prevents any passenger vehicles from parking in 
the turning radius. 
 
All improvements as described are shown in Exhibits B & C, which include detailed layouts of 
the Estates Street and Hillcrest Avenue intersections. These two intersections serve as 
examples of how the remaining TEA intersections shall be treated. 
 
Maple Street & 7th Street shall be treated in the same manner as Hillcrest Avenue, with curb 
extensions to protect turning movements in and out of side streets, center median treatment, 
and a parallel curb extension which extends east along East Avenue from the Maple Street 
intersection, to provide a longer visual cue to drivers that the lane is narrowing as the drivers 
approach the intersection. 
 
Jensen Street shall be treated in the same manner as Estates Street, with modified curb 
extensions to protect turning movements in and out of the side street, as well as provide painted 
extensions opposite to the side street and center island treatment where applicable. 
 
The Dolores Street intersection presents an additional challenge with the Pleasanton-Livermore 
Route #14 bus, which turns from East Avenue onto Dolores Street (see Figure 3). The City has 
received feedback from bus drivers that the existing TEA improvements create right-hand 
turning movements that are too restrictive for the existing buses to navigate without needing to 
swing beyond their turn lane. Based on City Council feedback, two alternatives were studied for 
intersection-specific improvements to address the bus driver feedback. Exhibit D shows the 
following two alternatives: 
 

• Alternative 1: Keep all existing bollards in place, realign lanes on Dolores to create more 

right-hand turning room. Refer to Exhibit D for details, but in this case the realignment of 

lanes on Dolores does not provide enough room to fully accommodate the bus turn. 
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• Alternative 2: Install new bollards per parameters defined for Estates Street. This 

alternative includes a slight lane shift on Dolores which allows the bus to make a right 

hand turn without requiring a set-back stop bar for vehicles turning off of Dolores. 

In this case, Alternative 2 is recommended to accommodate the bus turn while improving sight 
distance for vehicles on Dolores. 
 
Figure 3. Pleasanton-Livermore Bus #14 

 
 
 
Program Expansion Opportunities along East Avenue 
 
While the above 6 intersection improvements would replace the TEA temporary improvements, 
this study also considers 3 additional intersections between Hillcrest Avenue and S Vasco Road 
for potential improvements. Note that these intersections, unlike the 6 TEA intersections, include 
existing Class II bike lanes, shown in green in Figure 4 below. 
 
These intersections were chosen due to their proximity to Robert Livermore Park, Tri-Valley 
Church of Christ and Ashbury United Methodist Church. The intersections are ranked below in 
order of perceived benefit and suggested priority. Exhibit E shows how the permanent 
improvements proposed for the 6 TEA intersections can be applied to these 3 additional 
intersections, taking into account the existing bike lanes. 
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Figure 4. Additional Intersection Opportunities 

 
 

• Madison Avenue is a 3-way, signaled intersection with two crosswalks. This 

intersection is the closest to an existing path along the west edge of Robert Livermore 

Park, which connects to residential streets to the north, and notably, the future-planned 

Bicycle Boulevard Route 24. This presents the greatest opportunity to protect 

pedestrians and bicyclists trying to connect across East Avenue to reach community 

facilities. 

 

• Loyola Way is a 3-way, signaled intersection with 3 crosswalks across all legs of the 

intersection. This intersection is located at the southeast corner of the Robert Livermore 

Park complex and would create additional traffic calming at another corner where higher 

pedestrian and bicycle traffic is expected.  

 

• Almond Avenue is a 3-way unprotected intersection with no signals and only a 

crosswalk across Almond Avenue itself. While this isn’t a location where pedestrians or 

bicyclists would be expected to cross East Avenue, additional traffic calming measures 

here could be beneficial as Almond Avenue connects south to existing residential 

neighborhoods. This improvement would be the lowest priority out of the three listed 

here. 

 
RECOMMENDED MATERIALS 
 
The following section describes materials and best practices considered for more permanent 
treatment of the East Avenue intersections. Table 1 shows recommended materials while Table 
2 shows items considered but ultimately not recommended. These recommendations are based 
on HMH’s experience as well as the conversations with local partner agencies on their 
experience. Refer to the following section for details on lessons learned from these partner 
agencies. 
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Table 1. Traffic Calming Materials - Recommended 

Category Image Product 
Potential 

Manufacturers 
Cost Durability / O&M Recommended 

Bollard 

 

FG 300 FG 336 PexCo $$ More durable than K71 Yes 

Modular 
Curb 
System 

 
 

 

Zipper 
 

Tuff Curb 
 

Kerb Orca 
 

Greenwich 
WandOrca 

Zicla 
 

Impact Recovery 
 

Readiweld 
 
 

$$ Combination of curb-elements and 
vertical delineators decreases 
impact and increases pedestrian 
safety. 

Yes, Tuff Curb specifically 
preferred by partner agency. 

Rubber 
Speed 
Bumps 

 

Rubber Speed 
Bump 

varies $ Made to be driven over, durable, 
easy installation 

Yes, for design vehicle traffic 
calming 

Ceramic 
Domes 

 

Ceramic Pavement 
Marker, reflective or 
non-reflective 

varies $ Less disruptive than rubber speed 
bumps. Commonly used as tactile 
warning for vehicles to reduce 
speed. Durability is dependent on 
installation and will be lower than 
durability of a rubber speed bump 

Yes, interchangeable usage to 
proposed rubber speed bumps. For 
this estimate, rubber speed bumps 
were used instead. 

In-Lane 
Signage 

 

Reboundable 
Crosswalk Sign 

PexCo $ Needs to be replaced more often to 
account for higher collision rates 
with sign 

Yes, helps to decrease vehicle 
speed at crosswalks 
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Table 2. Traffic Calming Materials – Not Recommended 

Category Image Product 
Potential 

Manufacturers 
Cost Durability / O&M Recommended 

Bollard 

 

K71 Zumar (or 
equivalent) 

$ Crushable, permanent deformation 
upon impact. High replacement 
rates 

No, many partner agencies 
describe issues with deformation 

Armadillos 

 

Armadillo 
 
Zebra Family 

Northpac 
 
Zicla 

$$ Rubberized products have longer 
lifespan than rigid products 

No, taller and more rigid than 
desired for control vehicles 

Cycle Lane 

 

Lane Blocks 
 

Cycle Lane 
 

3” Delineator 

Laneblocks 
 

Traffic Logix 
 

BARCO 

$$ More rigid, however less vehicle 
strikes likely as they are at the edge 
of bike lane 

No, bike lanes are not the focus of 
East Avenue 

Reflectors 

 

Pavement 
Markers 

varies $ Durability is dependent on 
installation 

No 

Concrete 

 

Cast-in-Place 
Curbs 
 
Concrete Wheel 
Stops 

n/a $$$ Significantly more durable than 
modular solutions 

No, see additional considerations 
section 

Detectable 
Warning 
Surfaces 

 

Tactile Warning 
Pavers 

Varies $$ Tactile warning pavers of this type 
are designed to be used on curb 
ramps and pedestrian surfaces for 
ADA notification, not for standard 
vehicular traffic. 

No, the painted curb extensions 
should not encourage ADA users to 
wait in areas where they may be 
exposed to bike or vehicular traffic. 
Additionally, based on feedback 
from partner agencies, including 
tactile pavers further out in the 
intersection creates confusion 
around which way a pedestrian 
should continue to find the curb 
ramp. 
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ROUGH ORDER OF MAGNITUDE COST ESTIMATE 
 
The following describes the primary construction elements anticipated and assumptions used in 
the development of preliminary construction cost estimates. Unit costs provided in the attached 
estimate represent the limited scale of these projects and do not account for economies of 
scale. Costs are prepared in 2025 dollars and assume publicly bid and built. See Attachment 1 
for the detailed ROM cost estimate. 
 
Demolition 

All existing delineators are expected to be replaced.  
 
Some areas will require the removal of existing paint such as crosswalks and TEA 
extensions to accommodate new curb extension geometry. Paint removal includes safe 
handling and disposal of any hazardous materials. 
 

Vertical Roadway Elements 
 

Delineators & Curb Systems 
The unit cost used for delineators & modular curb anticipates more work than the 
bare minimum, implementing delineators with additional modular curb elements. 

 
Rubber Speed Bumps 

A cost representative of an average between many available brands of this 
product has been used in this estimate. 

 
In-Lane Pedestrian Crossing Markers 

The unit cost for these pedestrian crossing signs includes the base & mounting 
required to install into the roadway. 

 
Paint – Curb Extensions, Crosswalks, Medians 

Painted improvements include curb extensions, crosswalks and median painting. 
Thermoplastic paint was assumed for crosswalks, painted red curb, and white edges of 
curb extensions & medians. Standard painted markings were assumed for the painted fill 
of curb extensions and medians. While some existing painted extensions may be 
salvageable for re-use, this estimate assumes that all are replaced/repainted to be 
conservative. 
 

  
Traffic Handling 

Traffic Handling costs include costs for temporary signage, temporary barriers and 
temporary traffic control anticipated for construction work and are estimated on a lump 
sum basis. 

 
Minor Items 

Minor items include miscellaneous items required for construction activities including 
temporary water pollution controls, construction staking and other supporting activities. 
Minor items are assumed to be 10% of other items identified above and may include 
other ancillary items such as minor drainage, signage and fencing. 



 
 

1570 OAKLAND ROAD SAN JOSE, CA 95131 | 408-487-2200 | HMHCA.COM | HMHLASTUDIO.COM 
planning ● civil engineering ● public works ● landscape architecture ● land surveying  

14 OF 16 

 
Mobilization and Contingency 

A 10% construction mobilization cost and a 25% of construction contingency is included 
in preliminary estimates. 

 
Soft Costs 

Based on experience, it is anticipated that soft costs for the entire project may be on the 
order of $200K ($100K Final Design, $100K Construction Admin) to support the design, 
permitting, and typical City staff budget. Note that for scenarios with less improvements 
(see following section), soft costs have been reduced. 

 
Exclusions 

The following items were not assumed to be included in the project and are not 
estimated: 

• C.3 Stormwater Treatment BMPs 

• Lighting 

• Utility Relocations 

• Right of Way Acquisition 

• No relocation of curb ramps is assumed. Proposed crosswalks should be aligned 

with existing curb ramps. 

 
Table 2. Cost Estimate Summary 

 TEA Intersections 
Additional 

Intersections 

 

Demolition $21K $4K  

Vertical Roadway Elements $87K $50K  

Striping & Painting $171K $90K  

Traffic Handling $65K $33K  

Minor Items $34K $18K  

Mobilization  $40K $19K  

Contingency $95K $49K  

Subtotal Construction Costs $512K $263K  

Soft Costs $60K $35K  

TOTAL COST $572K $298K TOTAL COST 

   $870K 
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PRELIMINARY DESIGN & CONSTRUCTION SCHEDULE 
 
It is anticipated that the project phases will require the following durations. These durations are 
for preliminary planning purposes only and reflect the efficiencies of mobilizing one team to 
complete all three of the bicycle boulevard segments as described in this memorandum.  
 
The schedule includes time for public outreach related to implementing this project. 
 
Table 3. Schedule 

Activity 
Duration 
(6 TEA Intersections only) 

Duration 
(including 3 additional intersections) 

Final Design 3 months 4 months 

Public Outreach 0 months 2 months 

Bid / Advertise / Award 3 months 3 months 

Construction 3 months 4 months 

TOTAL 9 months 13 months 
 
 
ADDITIONAL IMPLEMENTATION CONSIDERATIONS 
 
Based on the findings of the Tactical East Avenue Final Report and discussion with the City of 
Livermore, East Avenue remains a challenging bicycle corridor and does not have the right-of-
way available to implement protected bike lanes. To provide better bicycle connectivity to areas 
surrounding East Avenue, separate bicycle boulevards should continue to be considered to 
provide safer, more comfortable routes which prioritize cyclists and discourage high-speed and 
high-volume traffic. 
 
Based on feedback from the City of San Jose, it is recommended that the City of Livermore 
evaluate the impacts of any raised at-grade devices on street sweepers and if the vertical 
clearance of the sweeping machine can accommodate these vertical elements. It’s important to 
take street sweeping vehicle dimensions into account when installing traffic calming devices to 
ensure that the existing road maintenance programs can operate without interruption. 
 
If additional funding becomes available in the future for East Avenue improvements, permanent 
concrete barriers, curbs, and medians should be considered. Based on the reviews with local 
partner agencies, concrete works while ranging from 3-5 times more expensive, have a 
significantly longer life, require less maintenance, and are most effective at slowing vehicles. 
However, careful consideration should be given to the turning movements required for control 
vehicles with this solution. Elements such as rolled or mountable curbs, or a combination of 
concrete curb extensions and additional painted curb extensions should be used to allow control 
vehicles to make necessary turning movements on and off East Avenue. 
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Figure 5. Formed Concrete Interventions in Intersections 

 
 
If the City of Livermore was interested in implementing a branded-type crosswalk through the 
length of East Avenue to further distinguish the corridor, the following recommendations and 
lessons learned were shared by the partner agencies regarding painted crosswalks. 
 

City of San Jose - The City initially found it challenging to ensure painted crosswalks 
would meet the MUTCD and FHWA visibility and contrast standards. This prompted the 
creation of a City-specific diagram of allowable colors which meet these standards. The 
City funds their decorative sidewalks through an art program where the community can 
submit requests. Additionally, the city found that stamped crosswalks work well from a 
maintenance perspective, as the paint sits below the finished grade and lasts longer. 
Public experience is high on painted crosswalks.  
 
City of Oakland - Oakland has implemented a ‘Paint the Town’ program which supports 
asphalt murals to increase visibility of pedestrian crossings and create a sense of 
community and place at specific intersections throughout the City. This program is well-
reviewed by the community. 

 


