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1.0 EXECUTIVE SUMMARY

Crow Canyon Road is a major rural arterial roadway linking central Alameda County with major
employment and residential areas in southwestern Contra Costa County. The roadway has served as an
alternate route for commuters seeking to avoid the heavy peak hour congestion along both 1-580 and I-
680 and at the 1-580/1-680 interchange.

Crow Canyon Road has long stretches of two-lane undivided highway with limited horizontal sight
distance around curves and only three controlled intersections within the study area. Drivers tend to
overlook these rural characteristics, resulting in speeding and a significant number of accidents. The
scope of this Study included the identification and recommendation of future roadway safety
improvements at the conceptual level. The scope did not include activities associated with either
preliminary engineering design or final design plans.

PURPOSE OF THE SAFETY STUDY

This Study was prepared to identify safety issues, through the analyses of reported vehicle accidents and
input from the Crow Canyon Road corridor community, that are possibly contributing to reported
accidents. Once identified, the Study recommended and prioritized potential future roadway
improvements to mitigate these issues. Through the completion of this Study, Alameda County’s Public
Works Agency is positioned to compete for highly competitive funding grants

SAFETY STUDY GOALS
The goals of this Study were to:

e Improve safety and traffic flow along the Crow Canyon Road corridor for all modes and all users.

e Recommend potential safety improvements that maintained the rural characteristics of the
roadway corridor.

EXISTING TRAFFIC AND CORRIDOR CONDITIONS

Existing motor vehicle traffic conditions within the study limits were observed and collected during
November/December 2012. Bicycle volumes were subsequently counted in March 2013. Based upon
similar roadway characteristics, the study corridor was divided into 5 segments.

Daily traffic volumes ranged from approximately 16,000 vehicles per day to over 18,000 vehicles per
day, with the higher volumes recorded on the southernmost segments (Segments 1, 2 and 3). The 24-
hour traffic volumes by segment are summarized below:
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Daily Traffic Volume by Segment

Segment | Daily Traffic Volume
1 15,968
2 18,165
3 17,995
4 16,112
5 15,804

VEHICLE SPEEDS

Vehicle speeds were determined through the use of road tube vehicle counters at strategic locations, as
well as a series of travel time runs within the study limits. Results of the speed surveys are shown below.

The majority of vehicles within the study limits were travelling no more than 5 miles per hour in excess
of the posted speed limit. The one exception is Segment 4, where nearly 50% of the vehicles were
travelling at 6 or more miles per hour above the posted limit, with approximately 20% travelling 11 miles
per hour or more above the limit.

COMPARATIVE TRAVEL TIMES: CROW CANYON R0AD VERSUS [-680 & [-580

Comparative travel time runs along both Crow Canyon Road and the I-580 and I-680 freeways were
performed between East Castro Valley Boulevard and I-680 to determine what time savings, if any,
might be achieved by motorists using Crow Canyon Road. It is felt by many of the residents along Crow
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Canyon Road that a significant number of commuters use the County arterial because its use reduces
travel time as compared to using both 1-580 and 1-680.

Comparative Travel Time - Crow Canyon Road vs. I-580 and I-680

Crow Canyon
Peak Roadway Direction Distance, Travel Time, Average Road
Hour Miles Min:Sec Speed, mph Advantage,
Min:Sec
AM Crow Canyon Rd SB 8.40 13:30 37.3 9:52
[-680 & I-580 SB 14.40 16:22 52.8 )
PM Crow Canyon Rd SB 8.40 13:58 36.1 -0:19
[-680 & I-580 SB 14.40 14:17 56.3 )
AM Crow Canyon Rd NB 8.40 15:22 32.6 3.48
[-680 & I-580 NB 14.40 19:10 43.8 )
PM Crow Canyon Rd NB 8.40 14:40 33.9 -4:52
[-680 & [-580 NB 14.40 19:32 43.0 '
Note:

Travel time runs were conducted for 2 two-hour peak periods.

AM peak period was considered 7:00 a.m. - 9:00 a.m. AM peak direction is westbound.

PM peak period was considered 4:00 p.m. - 6:00 p.m. PM peak direction is eastbound.

Distance, Travel Time and Average Speed have been averaged from the results of two bi-directional runs on each
corridor.

“Crow Canyon Road Advantage” is the difference in travel time between the two routes in favor of Crow Canyon
Road.

As illustrated above, the peak direction of travel on Crow Canyon Road has a 3 to 5 minute advantage in
travel time over the freeways during morning and evening peak periods.

VEHICLE CLASSIFICATION

Existing motor vehicle types using Crow Canyon Road within the study limits were classified using axle
counts. The following table illustrates the mix of motor vehicle traffic utilizing Crow Canyon Road.
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Observed Vehicle Classification Results

. 2 3 <5 Not
Segment Location Direction Tot.al Motor- Car.s & Pickup Buses| Axle | Axle | Axle 5 Axle Classified
\Vehicle|cycles Trailer| Truck . . Double
SingleSingleDouble *

Greenridge NB 8,151 | 308 | 7,168 | 106 6 12 28 11 21 493

1 Rd to Cold SB 7,807 | 452 |6,701 58 2 11 27 5 6 541
Water Dr NB+SB [15,968| 760 |13,869| 164 8 23 55 16 27 1,034

% 100 4.8 86.9 1.0 01 ] 0.1 ] 0.3 0.1 0.2 6.5

NB 9,530 | 162 | 6932 | 1,573 | 14 | 213 | 38 26 10 561

) Cglrdtzvﬁtf‘f‘ SB_ |8635| 174 | 6,375 1,235 | 3 | 213 | 52 | 23 6 551
225 NB+SB [18,165| 336 |13,307| 2,808 | 17 | 426 | 90 49 16 1,112

% 100 1.8 73.3 155 | 0.1 | 23 | 0.5 0.3 0.1 6.1

NB 9,486 | 155 | 7,031 | 1,449 9 206 | 30 25 7 574

, [MRZZse 18500 | 134 [6,241] 1,270 | 5 [209| 54 | 26 | 4 | 566
Canyon Rd NB+SB [17,995| 289 |13,272] 2,719 | 14 | 415 | 84 51 11 1,140

% 100 1.6 73.8 15.1 01| 23 | 0.5 0.3 0.1 6.3

Norris NB 8,604 3 6,352 | 1,380 9 272 | 10 22 7 549

4 Canyon Rd SB 7,508 11 |5989| 1,261 | 11 | 185 | 12 17 8 14
to MP 4.45 NB+SB (16,112 14 |12,341| 2,641 | 20 | 457 | 22 39 15 563

% 100 0.1 76.6 164 | 0.1 | 28 | 0.1 0.2 0.1 3.5

MP 4.45 to NB 8,231 50 |6,036] 1,341 | 10 | 206 | 12 23 5 548

5 Alameda SB 7,573 | 56 |5657|1,155| 8 | 191 | 17 33 5 450
County | NB+SB |15,804| 106 |11,693]| 2,496 | 18 | 397 | 29 56 10 998

Line % 100 0.7 74.0 158 | 0.1 | 25 | 0.2 0.4 0.1 6.3

* Vehicles that crossed the road tube counters which resulted in ambiguous data were not classified.

Generally, it appears that approximately 75 to 80 % of all vehicles observed were passenger vehicles.
Slightly over 15 % of the observed vehicles were 2-axle trucks, with motorcycles, buses and large trucks
accounting for the remainder. Crow Canyon Road within the study limits does not appear to be an
attractive route for large trucks.

INTERSECTION COUNTS/INTERSECTION LEVEL OF SERVICE

Existing peak hour turning movement counts were collected at the two road intersections within the
study limits—Crow Canyon Road and Cold Water Drive and Crow Canyon Road and Norris Canyon Road.

Level of Service (LOS) calculations show that the two intersections are currently operating within
acceptable conditions. At the Cold Water Drive intersection, the morning peak hour average delay is
11.1 seconds, or LOS B. During the afternoon peak hour, this intersection operates at LOS A with 6.0
seconds of delay. Similarly, at the Norris Canyon Road intersection, both morning and afternoon peak
periods operate at LOS A with 5.8 seconds and 8.0 seconds of delay, respectively.

FUTURE VOLUMES

The Alameda County Transportation Commission’s traffic forecasting model anticipates Crow Canyon
Road daily traffic volumes (for the Year 2035) of approximately 20,000 vehicles per day between Norris
Canyon Road and the Alameda / Contra Costa County line. South of Norris Canyon Road, the model is
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forecasting approximately 25,000 vehicles per day. These forecasted volumes are well in excess of the
upper desirable capacity limits for 2-lane arterial roadways.

BICYCLE VOLUMES

12-hour bicycle counts were recorded along Crow Canyon Road in late March 2013. The Saturday count
shows 127 bicyclists counted on the south side of Norris Canyon Road, but only 17 continuing on Crow
Canyon Road north of the Norris Canyon Road intersection. The remaining 110 bicyclists continued
northbound on Norris Canyon Road.

Based upon the counts collected, it appears that bicyclists travelling from San Ramon to Castro Valley
used Norris Canyon Road, rather than Crow Canyon Road, for the first portion of their trip. This
reinforces comments received at the first public meeting describing the difficulties of bicycle travel on
the northern segment (Segment 5) of Crow Canyon Road due to roadway curvature and lack of
adequate shoulder width.

ACCIDENT HISTORY

Over the 10-year period between January 2003 and December 2012, a total of 342 accidents were
reported on Crow Canyon Road within the study limits. Within the last 4 years, 3 fatal accidents have
occurred within this 6-mile study corridor.

A summary of the existing average daily traffic, collision or crash data, and speed data for each of the 5
segments is shown in the following table.
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Summary of Average Daily Traffic, Speed and Collision Data

é Collisions Speed Data
s | 32| &
z 3 22|28 55 |22]| E g8 | & | £ | g |&|E
5 S S5 35| 82 |28 E %o £ 2 | B &5y
L Q — =1 o— | B3 < g g 2 T - A~ o |23
A =3 - @ £ g L2LoQ| £ S22l = . o L1509
o = = N ) 0 7 ) =) =%
a = g 0~ ) v L= = Q = S an
o O Q w3 o IS X o |=s
2 -~ S | 7] 2 |2
Greenridge
Road to 26-
0,
1 Cold Water 2 40 15,968 40 0.52 1.03 35 13,193 | 64% | 28 | 33
Drive
Cold Water 41
2 Drive 2 40 18,165 93 0.81 1.73 50 12,595 | 69% | 42 | 49
to MP 2.25
MP 2.25 to A1
3 | Norris Canyon 2 45 17,995 65 1.17 0.85 50 12,285 | 68% | 41 | 48
Rd.
Norris Canyon 51- 0
4 | RdtoMpads | 4 | 50 |16112| 52 | 111| 080 | o | 10,355 | 64% | 53 | 59
MP 4.45 to 41
5 Alameda Co. 2 45 15,804 92 2.27 0.70 50 10,555 | 67% | 42 | 49
Line
Notes:

Posted speed limits were limits in place during 2015

Rse = 1000000*A/(365*T*ADT*L), Rs: = Observed collision rate: # of acc./mil. vehicle miles,

A = Number of collisions over ten year study period, T = Total number of years over which accidents were
collected, L = Length of study corridor (in miles)

PACE = 10 mph increments including the greatest number of speed measurements.

The table illustrates that the worst accident rate was within Segment 2, which includes the sharp
horizontal curve at Mile Post 2.15. This rate of 1.73 collisions per million vehicle miles exceeds the state-
wide rate of 1.03 collisions per million vehicle miles for a roadway of this type.

EXISTING ROADWAY CONDITIONS

The existing alignment of Crow Canyon Road roughly parallels Crow Creek as it winds through the
canyon. The roadway crosses over Crow Creek at five locations within the study corridor and is generally
located west of the creek. A roadway cross section of 12-foot travel lanes and 4 to 6-foot paved
shoulders exist throughout much of the study corridor as a result of the completion of the 2012/2013
resurfacing improvements. Existing roadway right of way varies from 60 feet to more than 250 feet.

Throughout Segments 1 through 5 both the horizontal and vertical alignment components of Crow
Canyon Road vary significantly. These significant variations in both horizontal and vertical alignment lead
to increased speed differentials along the corridor, increasing the odds of a potential collision.
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The presence of sharp horizontal curves with reduced speeds, narrow or nonexistent shoulders and
significant numbers of driveways providing direct access to Crow Canyon Road necessitates varying
speed zones through the study corridor.

BICYCLE INFRASTRUCTURE

Crow Canyon Road, and in particular that portion of the roadway south of Norris Canyon Road, is a
popular route for weekend cyclists

The 7-mile stretch of Crow Canyon Road from Cull Canyon Road to the Alameda/Contra Costa County
line is included in the April 2012, “Alameda County Bicycle and Pedestrian Master Plan for
Unincorporated Areas” as a “Medium Priority” bicycle lane to be completed within 10 years. The
improvements are to include signing and shoulder striping/pavement markings only.

ENVIRONMENTAL RESOURCES

Although much of the land within the project area has been developed for urban and other human uses,
there are still significant areas of natural habitat within the project area that could support a number of
special-status species.

The project site is located in areas in and/or near known occurrences of California red-legged frog,
California tiger salamander, vernal pool fairy shrimp, Alameda whipsnake, San Francisco dusky-footed
wood rat, western pond turtle, sharp-shinned hawk, pallid bat, golden eagle, great blue heron, western
mastiff bat, hoary bat, and yellow warbler.

Potential wetlands and/or waters of the U.S., as well as potential waters of the State are present within
the project area, primarily along Crow Creek and its tributaries.
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PUBLIC OUTREACH PLAN

In an effort to solicit residents’ input to the Study, three public meetings were held as the Study
progressed. These meetings were highly publicized through the local media and individual mailings to
262, 366 and XXX addresses for Public Meeting No. 1, Public Meeting No. 2 and Public Meeting No.3,
respectively. The meetings were held at strategic times during the study process to present initial
findings, the identification of potential future safety improvements and the prioritization of the
recommended improvements.

All public comments relating to the focus of this safety study have been considered and addressed
within the Study. A number of ideas or comments received were considered, but determined to either
be unachievable or beyond the scope of this document.

STUDY APPROACH AND METHODOLOGY

APPROACH

The Safety Study’s approach focused on identifying, recommending and prioritizing future corridor
improvements within the study limits that met the following criteria:

e Consideration of Crow Canyon Road as a multi-use/multi-modal corridor.

e Consideration of locations with a high frequency of accidents.

e Preservation of the roadway’s rural character/minimization of environmental impacts.
e Broad support from the local residents.

The Study recommends potential future safety improvements, or more commonly referred to as
countermeasures, through the combination of both a Systemic Approach as well as a Spot Location
Approach within the study corridor.

SYSTEMIC APPROACH

The Systemic Approach is based upon addressing a particular safety issue, or multiple issues, within the
entire study corridor. A benefit of the systemic approach is the ability to address locations where high
numbers of accidents or crashes have not occurred, but have similar roadway or roadside conditions
that have been identified as high crash concentration locations.

SPOT LOCATION APPROACH

The Spot Location Approach is based upon treating specific locations having a significantly higher
frequency of crashes. This approach does, however, assume that these locations will continue to
experience these same numbers and types of crashes.

METHODOLOGY

The methodology used to analyze and review existing locations with safety issues and locations of
potential future safety concerns included site observations within the study corridor; consideration of
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the safety concerns brought forward in the community meetings; and collision or crash frequency and
pattern evaluation.

Field observations of the existing conditions within the study corridor were identified through a
“windshield” reconnaissance of the roadway performed during late 2012 and early 2013. These are
summarized below:

e Numerous curves have limited horizontal sight distance and narrow or no shoulders, especially
the curve at Mile Post 2.15.

e Speed management throughout study corridor.
e Bicycle safety and accommodation - no bike lane or adequate shoulders.
e Limited sight distance on several crest vertical curves.

e Passing zone north of Norris Canyon Road promotes high-speed southbound approach to
signalized intersection.

e Limitations in areas for CHP enforcement and maintenance pullouts.

e  Cut retaining walls within clear recovery zone without safety shape.

e Fill retaining walls along creek at edge of shoulder without railing.

e Shoulder widths are not consistent and non-existent at some locations.
e Debris on shoulders such as loose rocks, vegetation, dead animals, etc.
e No safe (or designated) locations to make U-turns.

o Difficulties accessing in and out of driveways.

e Insufficient shoulder width for deceleration into driveways, and for acceleration out of
driveways (turning right).

e Limited turn lanes / sight distance to protect left turning vehicles accessing driveways from rear
end accidents.

e Vehicles following a vehicle slowing down to access a driveway (on the right) often pass to the
left, crossing double yellow lines.

e Vehicles following a vehicle slowing down or stopped to access a driveway (to the left) are often
forced to stop or pass on the right via the shoulder.

o Wildlife (mainly deer) and farm animals on roadway.

e Limited clear recovery zone provisions (critical side slopes, fixed objects - power poles, fire
hydrants, drainage structures, trees, fences, etc.).

e Long uphill northbound grade (near San Ramon) promotes illegal passing.
e Posted speed limit at curves exceeds design standards (sight distance).

e  Mud slides / Rock falls / Flooding.

e Pavement edge drop-offs.

e Crosswalk at Cold Water Drive connects into a vegetated slope.
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The methodology used to identify and evaluate the risk levels of potential collisions associated with the
observed existing safety issues was adapted from the Australian “Guide to Roadway Safety: Part 6 Road
Safety Audit.” This adopted methodology relies solely upon professional judgment and, although not
scientific, has been found to be useful in providing a level of risk and a suggested treatment approach of
safety issues.

The Australian approach is based upon, “how often the safety issue is likely to lead to a collision,” and
“potential severity of the resulting crash.” The following tables establish criteria regarding the
frequency that an issue is likely to cause a collision and the severity of the collision that would result
from the safety issue.

How Often is the Safety Deficiency Likely to Lead to a Crash

Frequency Description

Frequent Once or more per week

Probable Once or more per year (but less than once a week)
Occasional Once every 5 to 10 years
Improbable Less often than every 10 years

Likely Severity of the Resulting Crash Type

Severity Description Examples

Catastrophic Likely multiple deaths High-speed, multi-vehicle crash

High or medium-speed vehicle/vehicle collision
High or medium-speed collision with a fixed roadside object
Pedestrian or cyclist struck by a car

Likely death or

Serious . ..
serious injury

Some low-speed vehicle collisions
Minor Likely minor injury Cyclist falls from bicycle at low speed
Left-turn/rear end crash

Likely trivial injury or

Limited
property damage only

Some low-speed vehicle collisions

The criteria from these tables are then combined to illustrate the resulting level of risk associated with a
particular issue, and then how to respond to that risk.
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Resulting Level of Risk
Severity Frequent Probable Occasional Improbable
Catastrophic Very High Very High Very High High
Serious Very High Very High High Medium
Minor Very High High Medium Low
Limited High Medium Low Low
Treatment Approach
Risk Suggested Treatment Approach
Very High Must be corrected.
Hich Should be corrected or the risk significantly reduced,
& even if the treatment cost is high.
Medium Should be corrected or the risk significantly reduced,
if the treatment cost is moderate, but not high.
Low Should be corrected or the risk reduced,
if the treatment cost is low.

Applying this methodology to the existing safety issues observed during the field visits results in the
“Risk Assessment” shown in the following table.

CRASH FREQUENCY AND PATTERN EVALUATION

Crash frequency analysis is one of the two main quantitative crash analysis methods used to
determine the selection and prioritization of potential safety improvement countermeasures. The
numbers of crashes within the study corridor over the period from January 2003 to December 2012
were determined using the State crash database called SWITRS, or Statewide Integrated Traffic
Records System. These accidents are shown in the following figure. Through the analysis of the
crash data, accident locations and crash characteristics with the highest frequency were
determined.
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Risk Assessment of Observed Existing Safety Issues

Observed Existing Safety Issues Frequency* | Severity Risk
Numerous curves have limited horizontal sight distance and Probable Serious Verv Hich
narrow or no shoulders, especially the curve at Mile Post 2.15. y His
Speed management throughout study corridor. Probable Serious Very High
Bicycle safety and accommodation - no bike lane or adequate Probable Serious Very High
shoulders.
Limited sight distance on several crest vertical curves. Probable Minor High
Passing zone north of Norris Canyon Road promotes high-speed . .
southbound approach to signalized intersection. Probable Serious Very High
Limitations in areas for police enforcement and maintenance Probable Minor High
pullouts.
Cut retaining walls within clizrp I;ecovery zone without safety Probable Serious Very High
Fill retaining walls along creek at edge of shoulder without railing. Probable Serious Very High
Shoulder widths are not consistent, and non-existent at some . .
: Probable Minor High
locations.
Debris on shoulders such as loo:tecrocks, vegetation, dead animals, Probable Limited Medium
No safe (or designated) locations to make U-turns. Probable Minor High
Insufficient shoulder width for deceleration into driveways, and . . .
. . . . Occasional Minor Medium
for acceleration out of driveways (turning right).
Limited turn langs / 51ght distance to protect left.turnmg vehicles Probable Minor High
accessing driveways from rear end accidents.
Vehicles following a vehicle slowing down to access a driveway . .
(on the right) often pass to the left, crossing double yellow lines. Pl Serious Very High
Vehicles following a vehicle slowing down or stopped to access a
driveway (to the left) are often forced to stop or pass on the right Probable Minor High
via the shoulder.
Wildlife (mainly deer) and farm animals on roadway. Occasional Serious High
Limited clear recovery zone provisions (critical side slopes, fixed
objects - power poles, fire hydrants, drainage structures, trees, Probable Serious Very High
fences, etc.).
Long uphill northbound grade (n(?ar San Ramon) promotes illegal Probable Serious Very High
passing.
Posted speed limit at curves exceeds design standards (sight Occasional Minor Medium
distance).
Mud slides / Rock falls / Flooding. Occasional Limited Low
Pavement edge drop-offs. Occasional Minor Medium
Crosswalk at Cold Water Drive connects into vegetated slope. Improbable Minor Low
*Likelihood that observed safety issue will lead to an accident. See Table 11 for descriptions
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Accident Frequency by Location & Type of Collision (2003 - 2013)
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CRASH RATE ANALYSIS

Crash rate analysis is the other main quantitative crash analysis method used to select and prioritize
countermeasures. Crash rate analysis compares how a specific segment of roadway compares with
similar roadway segments or types. The following figure illustrates the comparison of Crow Canyon
Road’s crash rate (by 0.10 Mile Post increments) to the statewide average for similar roadways.
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Accident Rate by Location
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STUDY CORRIDOR ANALYSIS

An analysis of accident data within the study limits shows that 342 accidents were reported over the 10-
year period from January 1, 2003 to December 31, 2012. The total number of accidents within the
corridor over this study period is likely somewhat higher, since not all accidents are reported to the CHP.

This section describes the general observations and subsequent accident analyses and safety
evaluations for each roadway study segment. It should be noted that this analysis was limited to the
evaluation of high accident locations and areas of concern brought forward by the local residents during
the public outreach sessions.

SEGMENT 1 EVALUATION: GREENRIDGE ROAD (MP 0.95) T0 COLD WATER DRIVE (MP 1.45)

e Fixed objects within the clear recovery zone should be protected or relocated.

e Although the horizontal curve at Mile Post 1.30 was rated as a “High” risk from field
observations, crash data indicated that the area is significantly below the state-wide accident
rate.

e Pavement restriping to increase shoulder width should be considered, similar to the 2012/2013
Cold Water Drive to Mile Post 5.30 Improvements discussed under “STUDY CORRIDOR
BACKGROUND.”

e Construction of areas for police enforcement should be considered.
e Shoulder “backing” should be constructed where feasible.

e Routine maintenance is recommended where roadway ponding is observed.
SEGMENT 2 EVALUATION: COLD WATER DRIVE (MP 1.45) T0O MILE POST 2.25

e Although the horizontal curve at Mile Post 2.15 was rated as a “Very High” risk from field
observations, crash data indicated that following the completion of pavement grooving,
resurfacing and median rumble strip installation in late summer of 2010, the crash rate for non-
DUI related accidents was reduced to 0.66 collisions per million vehicle miles.

e The presence of retaining walls without safety shapes observed during field observations
suggested a “Very High” risk potential. However, analysis of 10 years of SWITRS’ crash data did
not indicate that the presence of the walls contributed to the cause or severity of crashes.

e Fixed objects within the clear recovery zone should be protected or relocated.
e Provide wider roadway shoulders where feasible.

e Construction of areas for police enforcement should be considered.

e Shoulder “backing” should be constructed where feasible.

e Analysis of crash data and field observations did not suggest additional signing or lighting at Mile
Post 2.15 appeared warranted.
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SEGMENT 3 EVALUATION: MILE POST 2.25 TO NORRIS CANYON ROAD (MP 3.44)

Although the horizontal curves at Mile Posts 2.30 and 3.25 were rated as a “Very High” risk from
field observations, analysis of the SWITRS’ crash data did not suggest that the existing sight
distance contributed to the cause or severity of crashes. However, it is recommended to study
installing a reduced speed warning sign in the vicinity of Mile Post 2.30.

Provisions for protected turning lanes and acceleration/deceleration areas adjacent to
driveways are recommended.

Fixed objects within the clear recovery zone should be protected or relocated.

From review of the SWITRS data, the limited sight distance at the vertical curves near Mile Posts
2.50, 3.15 and the approach to the intersection with Norris Canyon Road do not appear to have
contributed to the cause or severity of crashes.

Provide wider roadway shoulders where feasible.
Construction of areas for police enforcement should be considered.
Shoulder “backing” should be constructed where feasible.

Trucks exceeding 3 axles accounted for less than 1% of the total daily traffic.

SEGMENT 4 EVALUATION: NORRIS CANYON ROAD (MP 3.44) To MILE PoST 4.45

Although the passing zone in advance of the signalized intersection at Norris Canyon Road
promotes high speeds approaching the intersection, only two non-animal related crashes have
been recorded since the traffic signal was installed.

Fixed objects within the clear recovery zone should be protected or relocated.
Construction of additional areas for drivers to complete legal U-turns is recommended.
Construction of areas for police enforcement should be considered.

Shoulder “backing” should be constructed where feasible.

Routine maintenance is recommended where mud and silt cover roadway shoulder.

SEGMENT 5 EVALUATION: MILE POST 4.45 T0 ALAMEDA COUNTY LINE (MP 6.85)

Although the horizontal curves at Mile Posts 4.90, 5.65 and 5.85 were rated as a “Very High” risk
from field observations, analysis of the SWITRS’ crash data did not suggest that the existing sight
distance contributed to the cause or severity of crashes.

Provisions for protected turning lanes and acceleration/deceleration areas adjacent to
driveways are recommended.

Fixed objects within the clear recovery zone should be protected or relocated.

The presence of a retaining wall without safety shape at Mile Post 5.75 observed during field
observations suggested a “Very High” risk potential. However, analysis of 10 years of SWITRS'
crash data did not indicate that the presence of the wall contributed to the cause or severity of
crashes.
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The presence of a retaining wall without railing at Mile Post 4.70 observed during field
observations suggested a “Very High” risk potential. However, analysis of 10 years of crash data
did not indicate that the presence of the wall contributed to the cause or severity of crashes.

Provide wider roadway shoulders where feasible. As a minimum, pavement resurfacing and
restriping to increase shoulder width should be considered from Mile Post 5.30 to the Contra
Costa County line (similar to the 2012/2013 Cold Water Drive to Mile Post 5.30 Improvements
discussed under “STUDY CORRIDOR BACKGROUND").

From review of the SWITRS data, the limited sight distance at the vertical curves near Mile Posts
4.80, 5.25, 5.65, 6.00, 6.15 and 6.70 do not appear to have contributed to the cause or severity
of crashes.

Construction of areas for police enforcement should be considered.
Shoulder “backing” should be constructed where feasible.

Routine maintenance is recommended to trim trees and overgrown vegetation.

A summary of the study corridor safety evaluation, on a segment by segment basis, is shown in the
following table.
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Summary of Study Corridor Safety Evaluation

Potential Safety Issue Study Corridor Segment
1 2 3 4 5
Fixed Objects Within Clear YVES YVES VES VES YES
Recovery Zone
Narrow Shoulder Width YES YES YES YES
Shoulder "Drop-Off" YES YES YES YES YES
Limited Police YES YES YES YES YES
Enforcement Areas
Unsafe Speed YES YES YES YES YES
Limited Sight Distance for YES YES YES (MP 4Y§§ 5 65
Horizontal Curves (MP 1.30) (MP 2.15) | (MP 2.30, 3.25) 5.85’) R
YES YES
Limited Sight Distance for (MP 2.50, 3.15 (MP 4.80, 5.25,
Vertical Curves T 5.65, 6.00, 6.15,
Norris Cyn. I/S)
6.70)
Difficult Driveway VES YES YES
Ingress/Egress
YES
Inadeqﬁa‘;iilioadway (MP 452, 5.23,
ghing 6.20)
Retaining Walls Without . YES
Safety Shape (MP1.60, (MP 5.75)
y >hap 1.80, 1.90) :
Retaining Walls Without YES
Railing (MP 4.70)
lel‘Fed Routine YES YES YES
Maintenance

COUNTERMEASURE CONSIDERATIONS

Selection of countermeasures is focused on crash history and roadway characteristics of a particular site
or area along the roadway. For a particular countermeasure to be effective, it must meet several criteria
including:

e Technical feasibility — Is the countermeasure a likely answer for the identified safety problem?

e Cost effectiveness — Will the proposed countermeasure produce safety benefits that exceed the
cost of the countermeasure?

e Acceptability — Will the proposed countermeasure be readily understood and accepted by the
local community?

e Practicability — Will there be a problem of non-compliance, i.e. can the countermeasure work as
intended without unreasonable enforcement effort?
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The potential countermeasures for this Safety Study were further evaluated and selected based upon
their ability to address the following specific criteria identified during the public meetings:

e Consideration of Crow Canyon Road as a multi-use, multi-modal corridor.

e Historical areas of accident locations and maintenance issues.

e Minimization of environmental impact and incorporation of “context sensitive” solutions.
e Broad community support.

e Conform to established guidelines for safety improvements.

e Potential to compete for federal, State and local funding sources.

Additionally, the proposed countermeasures were selected based upon their ability to meet both an
immediate goal (upon installation) of reducing speeds, improving safe ingress and egress to/from
properties fronting the roadway and improving multi-modal safety; and a long term goal of decreasing
accident frequency and severity.

Whereas these proposed projects can be implemented as stand-alone countermeasures, many can be
used in combination to achieve greater safety benefits. The countermeasures addressed both corridor-
wide and segment-specific safety issues, and have been presented in near-term, medium-term or long-
term categories based upon the level of project development effort and cost of installation or
construction. This near-term, medium-term and long-term categories are defined as follows:

Near-Term Countermeasures - Straightforward safety improvement projects with minimal
environmental and right of way impact that could be constructed within a two-year timeframe. These
countermeasures would consist of projects addressing features such as improved guidance for drivers
and bicyclists, removing or protecting roadside hazards and improved identification of roadside hazards.
The estimated construction cost of these improvements would be in the range of $1M to $2M for each
project.

Medium-Term Countermeasures - These improvement projects likely involve more significant impacts
to environmental resources and adjacent private property due to minor roadway or shoulder widening.
These improvements require more project development time and effort, and are estimated to cost
between $S2M and $5M for each construction contract. The medium-term countermeasures would be
expected to be in construction within a five-year timeframe.

Long-Term Countermeasures - Large, complex improvements that have significant environmental
and/or right of way impacts due to geometry or roadway typical section modifications. The proposed
long-term countermeasures should be considered if necessary, following the implementation of the
near-term and medium-term countermeasures. These projects require significant project development
effort, and consequently would not be expected to be in construction until 2025. The estimated
construction cost of these improvements would be in the range of $5M to $10M or more.

PROPOSED NEAR-TERM COUNTERMEASURES
CM #1 VEHICLE SPEED FEEDBACK SIGNS (ENTIRE STUDY CORRIDOR)

This countermeasure consists of installing nine speed feedback signs at locations along the entire
corridor where speed surveys indicated a large percentage of drivers exceeding the speed limit and at
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locations in advance of horizontal curves with limited sight distance. These installations would be solar
powered and have minimal impact to the roadside environment.

CM# 2 POLICE ENFORCEMENT AREAS (ENTIRE STUDY CORRIDOR)

This countermeasure consists of paving 20 areas adjacent to the existing roadway, in most locations
providing pervious pavement over the existing graded shoulder area. The paved areas would be 8 feet in
width and of a sufficient length to allow vehicles to decelerate safely off, and accelerate safely into the
traveled way. The exact location of the paved areas could be sited to avoid the removal of any trees and
to impart minimal impact to the roadside environment.

CM #4 INCREASED ANNUAL SHOULDER MAINTENANCE (ENTIRE STUDY CORRIDOR)

This countermeasure would increase the annual County budget for shoulder maintenance along Crow
Canyon Road to repair cracks and potholes, replace shoulder backing, and remove debris from the
roadway shoulder. This countermeasure could also reduce the potential for bicyclists to veer into the
traveled way to avoid obstacles and reduce ponding of water into the traveled way after a storm.

CM #16 PAVEMENT REHABILITATION AND RESTRIPING FOR WIDER SHOULDERS (SEGMENTS)

This countermeasure consists of a combination of milling and overlaying 80 percent of the pavement to
restore the existing roadway to a serviceable condition and complete base repair of the remaining 20
percent of the pavement. This improvement would extend the pavement rehabilitation and resurfacing
work performed in 2012/2013 (See Section 2.4.8) from MP 5.3 to the Alameda/Contra Costa County line
(MP 6.85). After pavement rehabilitation, the roadway would be restriped within the construction limits,
providing 12-foot lanes and 4 to 6-foot shoulders where feasible. This work would be completed within
the road right of way and would have minimal impact to the roadside environment.

PROPOSED MEDIUM TERM COUNTERMEASURES

CM #5 ADDITIONAL LIGHTING (SEGMENT 5)

Based upon the review of accidents and geometric conditions, new street lights are recommended in
the vicinity of PM 4.52, 5.23 and 6.20. Each location would consist of the installation of three light
standards at 200 foot to 300 foot spacing with luminaires of sufficient wattage to provide appropriate
illumination. The installation of roadway lighting will have minimal impact to the roadside environment.

CM # 6 GUARDRAILS (WHERE NEEDED) (SEGMENTS 2, 3,4 & 5)

This countermeasure consists of installation of metal beam guardrail at locations where the existing
roadway embankment on the downslope side of the roadway is within 30 feet from the edge of
travelled way. This countermeasure also includes metal beam guardrail at the 66 utility poles that are
located in close proximity to the edge of travelled way. Installation of guardrail would have minimal
impact to the roadside environment.

CM #10 SHOULDER WIDENING - 8' AT DRIVEWAYS - ACCELERATION /DECELERATION AREAS (SEGMENT 3)

This countermeasure consists of widening the shoulders to 8 feet on both sides of each driveway. The
wider shoulder will provide areas for vehicles to gradually accelerate or decelerate while outside of the
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traveled way, thereby reducing their impact on through traffic. The construction of these
acceleration/deceleration areas has the potential to reduce the crash frequency and severity within the
study corridor where driveways are located. These paved areas are within the road right of way and
would have minimal impact to the roadside environment.

CM #12 LEFT TURN LANE (LEFT-IN/ LEFT-OUT) (SPOT LOCATIONS) (SEGMENT 4)

This countermeasure consists of providing left turn lanes at certain locations within the 4-lane segment
of Crow Canyon Road to provide refuge for vehicles turning left-in and left-out of driveways. The turn
lanes would provide areas for vehicles to gradually decelerate while outside of the traveled way,
thereby reducing their impact on through traffic. These lanes would also provide an area in the median
where left turning vehicles exiting the driveways will have an area to gradually accelerate into the
stream of through traffic. The turn lanes would be constructed within the existing median and the
number of through lanes would not be reduced. This improvement would have minimal impact to the
roadside environment.

PROPOSED LONG TERM COUNTERMEASURES

CM #3 RoUNDABOUTS (ENTIRE STUDY CORRIDOR)

Speed management is a significant issue within several segments of the study corridor. This issue has
been the paramount concern voiced by the local residents at the outreach meetings and further
documented in the speed survey performed as part of this Safety Study.

Police visibility and increased enforcement typically results in only temporary compliance. A more long-
term or permanent solution to reduce the speed of vehicles is to change the character of the roadway
itself. By changing the look or function of the roadway, drivers are encouraged to reduce the speed of
their vehicles as they approach the change in the roadway. This technique of changing the character of
the roadway is called traffic calming.

There are many traffic-calming treatments that are effective in reducing the speed of vehicles. One such
treatment is the construction of a modern roundabout. A roundabout is a circular intersection where
vehicles travel counterclockwise around a center island. The traffic operational features include:

e Roadway geometry that results in a low-speed environment.

e QOperational benefits resulting from entering traffic yielding to vehicles in the circulatory
roadway.

e Reduction in vehicle conflicts due to channelization at the entrance and deflection around a
center island.

This countermeasure consists of constructing four roundabouts at the following locations:

e MP2.00
e MP250
e MP 3.45 (Intersection with Norris Canyon Road)
e MP5.10
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Where locations are not at existing intersections, the roundabouts are intended to act as traffic calming
devices to reduce the speed of vehicles travelling through the study corridor.

The construction of roundabouts proposed by this countermeasure would have a significant impact to
the roadway environment.

CM #7 MEDIAN RUMBLE STRIP WITH 6-FT SHOULDERS (SEGMENT 2)

A median or centerline rumble strip provides an audible warning and a tactile rumble when driven on to
alert drivers that they are drifting out of their lane and possibly crossing the centerline into the opposing
direction of traffic.

This countermeasure consists of widening the roadway to include a 4-foot wide median rumble strip and
a 12-foot travel lane and 6-foot shoulder in both the northbound and southbound directions of travel.

The 6-foot shoulders on each side of the roadway would provide safe refuge for disabled vehicles,
recovery room for a “run-off-the-roadway” driver, safe areas for bicyclists and pedestrians, room for
roadway and roadside maintenance, and police and first responders. The widened shoulders would also
improve stopping sight distance in the vicinity of sharp curves.

Where shoulder widening is impractical due to the natural topography adjacent to the roadway, there
may be opportunities to pave the existing gravel base adjacent to the road to provide an incremental
benefit.

The widening of Crow Canyon Road to provide a median rumble strip and 6-foot shoulders in both the
northbound and southbound directions of travel would have a significant impact to the roadside
environment.

CM #8 TUNNEL AT MP 2.15 - NORTHBOUND (SEGMENT 2)

This countermeasure consists of a northbound one-lane tunnel at MP 2.15. Southbound traffic would
remain on the existing roadway alignment. This would improve horizontal sight distance in the
northbound direction and would be expected to reduce the number of accidents in the vicinity of MP
2.15, without any impact to Crow Creek. This project would have a significant impact to the roadway
environment.

CM #9 TUNNEL AT MP 2.15 - BOTH DIRECTIONS (SEGMENTZ)

This improvement project consists of a two-way (northbound and southbound) tunnel at MP 2.15. With
the construction of this countermeasure, the existing roadway alignment would be abandoned. This
project would provide widened shoulders in each direction, thereby improving horizontal sight distance
and overall safety in each direction of travel without impact to Crow Creek. This countermeasure would
have a significant impact to the roadway environment.
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CM #11 Two-WAY LEFT TURN LANE (SEGMENT 3)

The purpose of a two-way left turn lane is to remove left-turning vehicles from the through lane and
provide storage for those vehicles in the median area until an adequate gap in the opposing traffic
appears. In areas where two-way left turn lanes are in use, the severity and frequency of vehicle
accidents has been reduced. Accident frequency is reduced since the stopped, or slow left turning
vehicle, has been removed from the through lanes of traffic. Accident severity is reduced since
additional perception time is available, thereby reducing left-turn crossing conflicts. In order to
discourage utilizing the two-way left turn lane for passing of slower vehicles, raised planted medians
would be constructed between driveway openings. The construction of a two-way left turn lane would
have limited impact to the roadway environment.

CM # 13 REDUCE 4-LANE T0 2-LANE NB AND 1-LANE SB (SEGMENT 4)

This countermeasure consists of widening the existing median in Segment 4 to the west, resulting in the
removal of the inside southbound lane. This would have the potential to reduce the number of high-
speed vehicles approaching the lower-speed curves following the signalized intersection with Norris
Canyon Road. The countermeasure would also have the effect of reducing the number of lanes that a
northbound vehicle, and a vehicle that is exiting a driveway, would have to cross when making a left
turn. This project would have a minimal impact to the roadway environment.

CM #14 REDUCE 4-LANE To 2-LANE (WITH TURN-OUTS) - OPTION 1 (WIDEN MEDIANS) (SEGMENT 4)

This countermeasure, suggested by local residents to discourage speeding in Segment 4, consists of
widening the existing median to the east and west, thereby removing one northbound and one
southbound lane. Turn pockets would be provided in the northbound direction to provide refuge for
vehicles turning left into and left out of driveways. The turn pockets would provide areas for vehicles to
gradually decelerate while outside of the traveled way, thereby reducing their impact on through traffic.
These pockets would also provide an area in the median where left turning vehicles exiting the
driveways will have an area to gradually accelerate into the stream of through traffic. The construction
of this countermeasure would, however, eliminate the only passing zone within the study limits. This
project would have a minimal impact to the roadway environment.

CM #15 REDUCE 4-LANE To 2-LANE (WiTH TURN-OUTS) - OPTION 2 (REMOVE OUTSIDE PAVEMENT)
(SEGMENT4)

This countermeasure, an alternative to Countermeasure #14, consists of removing the existing outside
travel lane on each side of the roadway in order to provide one northbound and one southbound lane.
Turn pockets would be provided in the northbound direction to provide refuge for vehicles turning left
into and left out of driveways. The construction of this countermeasure will, however, eliminate the only
passing zone within the study limits. This project would have a minimal impact to the roadway
environment.

CM # 17 LEFT TURN LANE (LEFT-IN / LEFT-OUT) WITH ACCELERATION/DECELERATION AREAS (SEGMENT

5)

This countermeasure consists of providing left turn lanes at certain locations within Segment 5 of Crow
Canyon Road to provide refuge for vehicles turning left-in and left-out of driveways. The turn lanes
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would provide areas for vehicles to gradually decelerate while outside of the traveled way, thereby
reducing their impact on through traffic. These lanes would also provide an area in the median where
left turning vehicles exiting the driveways will have an area to gradually accelerate into the stream of
through traffic. This improvement would have significant impact to the roadside environment.

CM #18 MEDIAN RUMBLE STRIP WITH 6-FT SHOULDERS (SEGMENT 5)

A median or centerline rumble strip provides an audible warning and a tactile rumble when driven on to
alert drivers that they are drifting out of their lane and possibly crossing the centerline into the opposing
direction of traffic.

This countermeasure consists of widening the roadway to include a 4-foot wide median rumble strip and
a 12-foot travel lane and 6-foot shoulder in both the northbound and southbound directions of travel.

The 6-foot shoulders on each side of the roadway would provide safe refuge for disabled vehicles,
recovery room for a “run-off-the-roadway” driver, safe areas for bicyclists and pedestrians, room for
roadway and roadside maintenance, and police and first responders. The widened shoulders would also
improve stopping sight distance in the vicinity of sharp curves.

Where shoulder widening is impractical due to the natural topography adjacent to the roadway, there
may be opportunities to pave the existing gravel base adjacent to the road to provide an incremental
benefit.

The widening of Crow Canyon Road to provide a median rumble strip and 6-foot shoulders in both the
northbound and southbound directions of travel would have a significant impact to the roadside
environment.

PROPOSED COUNTERMEASURES DETERMINED NOT FEASIBLE

A number of ideas or comments were received at the public meetings for this Safety Study, but were
determined to either be unachievable or beyond the scope of this document. These ideas or comments
follow.

e Convert Crow Canyon Road To A Toll Road
e Develop Crow Canyon Road Into A ‘Parkway’ With Limited Access
e Designate Crow Canyon Road As A “Scenic Route”

e Develop Crow Canyon Road As A Major Boulevard In The Future To Support Increased
Development

e Limit Truck Traffic On Crow Canyon Road

e Improve I-580 And I-680 To Reduce Attractiveness Of Crow Canyon Road To Commuters
e Eliminate Driveways Along Crow Canyon Road By Providing A Common “Access Road”

e Provide Barrier-Separated Bike Lanes Along Crow Canyon Road

o Install Traffic Signals to Reduce Vehicle Speeds On Crow Canyon Road

e Road Install Speed Bumps Along Crow Canyon
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e Enforce a 35 Mph Speed Limit Throughout the Crow Canyon Road Corridor

COUNTERMEASURE PROJECT COST

Conceptual designs of the 18 countermeasures were developed in order to provide the framework for
completing preliminary estimates of construction cost for each project

A summary of the conceptual costs for all the proposed countermeasures is shown in the following
table.

CM Description Cost
Proposed Corridor-Wide Countermeasures
1 Vehicle Speed Feedback Signs (Entire Study Corridor) $236,000
2 Police Enforcement Area (Entire Study Corridor) $2,460,000
3 Roundabouts (4 Total) $9,213,000
4 Increase Annual Shoulder Maintenance $447,000
5 Additional Lighting/Signage (Where Needed) $295,000
6 Guardrails (Where Needed) $2,860,000
Proposed Segment 2 Countermeasures
7 Median Rumble Strip with 6-ft Shoulders $1,140,000
Tunnel at MP 2.15 - NB $24,526,000
Tunnel at MP 2.15 - Both Directions $30,504,000
Proposed Segment 3 Countermeasures
10 Shoulder Widening - 8-ft Wide Driveways $3,090,000
11 Two-Way Left Turn Lane $2,243,000
Proposed Segment 4 Countermeasures
12 Left Turn Lane (Left-In/Left Out)(Spot Locations) $731,000
13 Reduce 4-Lane to 2-Lane NB and 1-Lane SB $392,000
14 Reduce 4-Lane to 2 Lane (with turn-outs) Option 1 (Widen Median) $1,578,000
15 Reduce 4-Lane to 2-Lane (with turn-outs) Option 2 (Remove Outside Pavement) | $848,000
Proposed Segment 5 Countermeasures
16 Pavement Rehab and Restriping for Wider Shoulders $566,000
17 Left Turn Lane (Left-in/Left-out) with Accel/Deccel Areas $3,227,000
18 Median Rumble Strip with 6-ft Shoulders $1,730,000

RECOMMENDED COUNTERMEASURE PRIORITIZATION

The 18 proposed countermeasures were evaluated to establish a recommended prioritization for
implementation. The evaluation criteria included community, environmental and engineering aspects
and impacts of each countermeasure. These criteria are described as follows:
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e COMMUNITY ASPECTS/IMPACTS

Right of Way Impacts

o Loss of frontage property

o Potential driveway impacts
Improves Non-Motorized Mobility
o Encourages bicycle use
Emergency services

o Impacts to response time

e ENVIRONMENTAL ASPECTS/IMPACTS

Minimizes Environmental Impact

o Crow Creek

o Wetlands

o Threatened/endangered species

o Historical
property/archaeological sites

o Noise
o Stormwater impacts
o Permitting requirements

o Preserves rural character

COUNTERMEASURE EFFECTIVENESS

e ENGINEERING ASPECTS/IMPACTS

Improves Safety

o Addresses problem locations

o Improves corridor safety

o Provides enhanced enforcement
o Potential for reducing speeds

o Increases off-road recovery space
o Addresses MP 2.15

Traffic Circulation

o Improves regional mobility

o Improves local traffic access
Traffic Operations

o Improves corridor operations
Construction Impacts

o Constructability

o Utility impacts

o Maintenance of traffic

Fiscal Impacts

o Range of total cost

o Cost effectiveness (B/C)

o Fundable (meets HSIP/HR3/ACTC
criteria)

The proposed projects were also evaluated regarding countermeasure effectiveness, measured by the
percentage of crashes the proposed treatment is expected to reduce. This expected percentage is
known as the Crash Reduction Factor or CRF. Crash Reduction Factors for the proposed

countermeasures are shown in the following table.
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REDUCTION IN
EXPECTED AVERAGE
ACCIDENT
CM Description FREQUENCY
Range CT
Value*
Corridor-Wide Countermeasures
1 Vehicle Speed Feedback Signs 0-41% 30%
2 Police Enforcement Area 17% N/A
3 Roundabouts (4 Total) N/A N/A
4 Increase Annual Shoulder Maintenance (Construct Safety- 25% N/A
Edge)
5 Additional Lighting/Signage (Where Needed) 18- 35%/25%
69%/20-
30%
6 Guardrails (Where Needed) 11-78% 25%
Segment 2 Countermeasures
7 Medium Rumble Strip with 6-ft Shoulders N/A 20%
8 Tunnel at MP 2.15 - NB 24-90% 50%
9 Tunnel at MP 2.15 - Both Directions 24-90% 50%
Segment 3 Countermeasures
10 Shoulder Widening - 8-ft Wide Driveways 10-78% 25%
11 Two-Way Left Turn Lane 8-50% 30%
Segment 4 Countermeasures
12 Left Turn Lane (Left-in / Left-out)(Spot Locations) 9-55% 35-50%
13 Reduce 4-Lane to 2-Lane NB and 1-Lane SB N/A N/A
14 Reduce 4-Lane to 2-Lane (with turn-outs) Option 1(Widen N/A N/A
Medians)
15 Reduce 4-Lane to 2-Lane (with turn-outs) Option 2 (Remove N/A N/A
Outside Pavement)
Segment 5 Countermeasures
16 Pavement Rehab and Restriping for Wider Shoulders 20% N/A
17 Left Turn Lane (Left-in/Left-out) with Accel/Decel Areas 25% N/A
18 Median Rumble Strip with 6-ft Shoulders 15-75% 25%

*Caltrans Value
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COUNTERMEASURE COST EFFECTIVENESS

When combining the Crash Reduction Factor of a particular countermeasure with the total project cost
of that improvement and crash cost data associated with particular accident “types”, a Benefit-to-Cost
Ratio (B/C) can be determined. This B/C ratio is known as the countermeasure’s cost effectiveness. For a
safety improvement to be cost effective, the B/C ratio must be greater than 1.0.

To determine each countermeasure’s B/C ratio; crash data, the proposed safety countermeasure and
total project costs (administration costs, project development costs and construction costs) were input
into SafeTREC’S Transportation Injury Mapping System (TIMS) Benefit/Cost Calculator Tool. The TIMS
calculator takes into account accident data consisting of crash type and the level of injury or
property damage.

The following table presents the evaluation of each proposed safety countermeasure recommended for
implementation in the short-term, medium-term and long-term timeframes in regards to community
impacts, environmental impacts and engineering aspects.

The following table presents the overall project cost and B/C ratio of each countermeasure.
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CM Description Cost R]Z.l /tfo
Proposed Corridor-Wide Countermeasures
1 Vehicle Speed Feedback Signs (Entire Study Corridor) $236,000 44
2 Police Enforcement Area (Entire Study Corridor) $2,460,000 6
3 Roundabouts (4 Total) $9,213,000, ©
4 Increase Annual Shoulder Maintenance $447,000 15
5 Additional Lighting/Signage (Where Needed) $295,000 3
6 Guardrails (Where Needed) $2,860,000 3
Proposed Segment 2 Countermeasures
7 Median Rumble Strip with 6-ft Shoulders $1,140,000 11
8 Tunnel at MP 2.15 - NB $24,526,0000 1
Tunnel at MP 2.15 - Both Directions $30,504,0000 1
Proposed Segment 3 Countermeasures
10 Shoulder Widening - 8-ft Wide Driveways $3,090,000 7
11 Two-Way Left Turn Lane $2,243,000 6
Proposed Segment 4 Countermeasures
12 Left Turn Lane (Left-In/Left Out)(Spot Locations) $731,0000 9
13 Reduce 4-Lane to 2-Lane NB and 1-Lane SB $392,000 9
14 Reduce 4-Lane to 2 Lane (with turn-outs) Option 1 (Widen Median) $1,578,000 7
15 Reduce 4-Lane to 2-Lane (with turn-outs) Option 2 (Remove Outside $848,000 12
Pavement)
Proposed Segment 5 Countermeasures
16 Pavement Rehab and Restriping for Wider Shoulders $566,000 5
17 Left Turn Lane (Left-in/Left-out) with Accel/Deccel Areas $3,227,000 2
18 Median Rumble Strip with 6-ft Shoulders $1,730,000 3

RECOMMENDED COUNTERMEASURE PRIORITIZATION

Evaluating each countermeasure against the community, environmental and engineering criteria
discussed above, and considering each countermeasure cost effectiveness, the recommended project
prioritization is presented in the following table.
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cM Description Location
Near-Term Implementation
1 Vehicle Speed Feedback Signs Co\;‘\;‘iig:r-
2 Police Enforcement Area Corr.idor-
Wide
4 Increase Annual Shoulder Maintenance Corr.idor-
Wide
16 Pavement Rehab and Restriping for Wider Shoulders Segment 5
Medium-Term Implementation
5 Additional Lighting/Signage (Where Needed) Segment 5
6 Guardrails (Where Needed) CO\;\‘;‘ilg:I‘-
10 Shoulder Widening - 8-ft Wide Driveways Segment 3
12 Left Turn Lane (Left-In/Left-Out) Segment 4
Long-Term Implementation
3 Roundabouts (4 Total) CO\;\‘;‘ilg:I‘-
7 Median Rumble Strip with 6-ft Shoulders Segment 2
8 Tunnel at MP 2.15 - NB Segment 2
9 Tunnel at MP 2.15 - Both Directions Segment 2
11 Two-Way Left Turn Lane Segment 3
13 Reduce 4-Lane to 2-Lane NB and 1-Lane SB Segment 4
14 Reduce 4-Lane to 2-Lane (with turn-outs) Option 1 (Widen Median) Segment 4
15 Reduce 4-Lane to 2-Lane (with turn-outs) Option 2 (Remove Outside Pavement) | Segment 4
17 Left Turn Lane (Left-in/Left-out) with Accel/Decel Areas Segment 5
18 Median Rumble Strip with 6-ft Shoulders Segment 5

COUNTERMEASURE SCHEDULES

Schedules for implementing the countermeasures are found on the following pages. The schedules
include all project development steps from preliminary engineering to completion of construction.
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Duration (months)

Task Name

10

11

20

21

30

31

40

41

50

51

60

61

70

71

80

81

90

91

100

101

110

111

120

121

130

431

140

141

150

Countermeasure 01: Vehicle Speed
Feedback Signs

Countermeasure 02: Police
Enforcement Areas

Countermeasure 03: Roundabouts

Countermeasure 04: Increase Annual
Shoulder Maintenance

Countermeasure 05: Additional
Lighting/Signing

Countermeasure 06: Guardrails

Countermeasure 07: Median Rumble
Strip with 6-ft Shoulders

Countermeasure 08: Tunnel at MP 2.15

Countermeasure 09: Tunnel at MP 2.15

- Both Directions

Countermeasure 10: Shoulder
Widening - 8' at Driveways

Countermeasure 11: Two-Way Left Turn

Lane

Countermeasure 12: Left Turn Lane
(Left-in / Left-out) (Spot Locations)

Countermeasure 13: Reduce 4-lane to
2-lane NB and 1-lane SB

Countermeasure 14: Reduce 4-lane to
2-lane (with turn-outs) - Option 1
(widen medians)

Countermeasure 15: Reduce 4-lane to
2-lane (with turn-outs) - Option 2
(remove outside pavement)
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FUNDING FOR FUTURE IMPROVEMENTS

Funding for local transportation projects has declined significantly since the approval of Proposition 1B
Transportation Bonds by California voters nearly a decade ago. Most traditional sources of revenue have
all but dried up, with the few remaining programs sought after in a highly competitive arena.

The following remaining revenue sources could potentially provide funding for the recommended safety
improvements identified for Crow Canyon Road.

FEDERAL-AID HIGHWAY PROGRAMS

SURFACE TRANSPORTATION PROGRAM (STP)

The Alameda County Transportation Commission (ACTC) is responsible for soliciting and prioritizing
projects in Alameda County to receive STP funding. The ACTC receives funding for allocation to the
County and cities within the County from the Metropolitan Transportation Commission’s (MTC) One
Bay Area Grant Program.

CONGESTION MITIGATION & AIR QUALITY PROGRAM (CMAQ)

The ACTC, through allocations from MTC’s One Bay Area Grant Program, is responsible for soliciting and
prioritizing projects that are eligible for CMAQ funds. Eligible projects are transportation improvements
that would provide an air quality benefit.

HIGHWAY SAFETY IMPROVEMENT PROGRAM (HSIP)

The Highway Safety Improvement Program, administered through Caltrans’ Office of Local Assistance, is
available to cities and counties for the funding of projects with the purpose of achieving a significant
reduction in traffic fatalities and serious injuries on all public roads.

STATE FUNDING SOURCES

STATE TRANSPORTATION IMPROVEMENT PROGRAM (STIP)

The State Transportation Improvement Program (or STIP), adopted by the California Transportation
Commission during even-numbered years, identifies transportation capital improvement projects

selected to be funded with fuel tax revenues from the State Highway Account.

TRANSPORTATION DEVELOPMENT ACT (TDA)

The Transportation Development Act (TDA) allows each county to collect a % percent sales tax for public
transportation purposes. In Alameda County, 2 percent of these funds are allocated for bicycle and
pedestrian projects.

TRANSPORTATION FUND FOR CLEAN AIR PROGRAM (TFCA)

The Transportation Fund for Clean Air Program (TFCA) is funded through a portion of the vehicle
registration fees collected in the Bay Area. These funds are allocated by the ACTC to projects and
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programs that help reduce vehicle emissions. Five percent of the vehicle registration fee (VRF) is
allocated to the Pedestrian and Bicyclist Access and Safety Program.

LocAL FUNDING SOURCES

MEASURE B AND BB PROGRAM FUNDS

The Alameda County Transportation Commission allocates County sales tax dollars (Measures B and BB)
and vehicle registration fee (VRF) revenue to public agencies within the County through Master Program
Funding Agreements. The funds are allocated through discretionary grant programs or via direct pass-
through funds.
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2.0 INTRODUCTION

Crow Canyon Road is a major rural arterial roadway linking central Alameda County with major
employment and residential areas in southwestern Contra Costa County. The road connects the
unincorporated community of Castro Valley in the south to the City of San Ramon in Contra Costa
County in the north. See Figure 1. Given Crow Canyon Road’s proximity to both I-580 and [-680, the
roadway has served as an alternate route for commuters seeking to avoid the heavy peak hour
congestion along both I-580 and 1-680 and at the 1-580/1-680 interchange.

Figure 1. Regional Location Map

Crow Canyon Road has a rural character; consisting of long stretches of two-lane undivided highway
with limited horizontal sight distance around curves and only three controlled intersections within the
study area at Greenridge Road, Cold Water Drive, and Norris Canyon Road. Drivers tend to overlook
these rural characteristics, resulting in speeding and a significant number of accidents. The California
Highway Patrol (CHP), which provides traffic enforcement and patrol functions along Crow Canyon Road,
has indicated that speeding continues to be a problem, especially on tight curves with limited sight
distance. The CHP has also indicated the potential for head-on collisions where vehicles drift across
double yellow pavement striping at areas with minimal shoulder width.

An additional safety issue identified during early discussions with the CHP involved numerous rear-end
accidents where vehicles were stopped in the roadway, attempting to make a left turn into a driveway.
As the stopped vehicle waits for gaps to safely turn against the on-coming traffic, the travel lane is
blocked and thereby forcing vehicles travelling behind them to either stop or maneuver around them.

Introduction 36



MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)

Vehicle speeds, unsafe driving maneuvers and high volumes of traffic along Crow Canyon Road have
created significant problems for the safety of drivers, “active” transportation users, (i.e. bicyclists,
pedestrian and equestrians) and local residents who live and work within the Crow Canyon corridor.

2.1  PURPOSE OF THE SAFETY STUDY
The purpose of this Crow Canyon Road Safety Study was to:

e Identify safety issues that are possibly contributing to reported accidents along the roadway
corridor within Alameda County.

e Solicit community input regarding roadway safety issues.
e Identify and recommend potential future improvements to mitigate these issues.
e Prioritize preferred improvements with community input, and

e Position Alameda County’s Public Works Agency to compete for highly competitive funding grants.

2.2  SAFETY STUDY GOALS

The existing Crow Canyon Road corridor is a multi-use corridor consisting of residential, commercial,
agricultural, ranching and institutional/religious land uses. The roadway carries a wide variety of traffic
types, including both vehicular and “active” transportation modes.

The goals of this study were to improve safety and traffic flow along the Crow Canyon Road corridor for
all users of the roadway; including motorists, cyclists, pedestrians, and equestrians. While the goals of
the study include improving safety for motor vehicles, it is also important to note the rural
characteristics of the roadway and the strong desires of the local residents to maintain those
characteristics.

2.3 CrRow CANYON RoAD CORRIDOR

Crow Canyon Road is a major rural arterial roadway linking central Alameda County with southwestern
Contra Costa County. The majority of the roadway corridor consists of a narrow 2-lane road winding
through hilly terrain, with residential and ranching/livestock grazing uses fronting both sides of the
roadway. In addition to ranching operations, a number of properties provide horse-stabling services to
the public.

At its southern terminus in the community of Castro Valley, Crow Canyon Road intersects with East
Castro Valley Boulevard, providing access to both Interstate 580 and Interstate 880 freeways. Travelling
northbound, the roadway begins as a divided 4-lane urban arterial with a major signalized intersection
at Cull Canyon Road. A community park and residential uses predominate on both sides of the roadway
through this initial segment.

Continuing in the northbound direction, and prior to the road narrowing to a 2-lane facility, there are
existing signalized intersections at Crow Creek Road, Greenridge Road/Waterford Place, Greenridge
Road/Shadow Creek Circle and San Simeon Place. Land use adjacent to the roadway is again
predominately residential with a small number of commercial parcels fronting the road.
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Crow Canyon Road continues as a narrow, winding 2-lane highway for approximately 1.5 miles with an
existing signalized intersection at Cold Water Drive and a sharp horizontal curve at Mile Post 2.15. Much
of the roadway in this segment is flanked by steep, rocky or tree-lined slopes as well as the
environmentally sensitive Crow Creek.

Approximately 2000 feet northerly of Mile Post 2.15, the roadway alignment straightens as it passes
residential and ranching uses on both sides of the highway. The road continues following a generally
straight alignment for slightly more than 0.5 mile, then travels through a reversing curve as it
approaches the signalized intersection with Niles Canyon Road.

As Crow Canyon Road departs its signalized intersection with Norris Canyon Road, the roadway widens
to a 4-lane divided highway for approximately 1 mile. Median openings and turn pockets are provided at
several locations to facilitate ingress and egress from adjacent properties. Rolling pasture land fronts
the northbound side of the highway, while residential and ranching properties dot the southbound
roadside frontage.

Northerly of this 4-lane divided segment, the road once again transitions to a narrow and winding 2-lane
facility. The roadway continues with this general alignment for approximately 2.4 miles where it crosses
the Alameda / Contra Costa County line. Within this 2.4 mile segment, Crow Creek flanks the roadway
on the west, while steep, rocky or tree-lined slopes rise immediately beyond the northbound roadway
shoulder. A few residential and ranching properties, as well as a large religious facility at Mile Post 5.1,
have driveway access to the road in this segment.

2.4  STuDY CORRIDOR BACKGROUND

Due to its significance as an interregional arterial, Crow Canyon Road has been the subject of several
traffic/engineering studies. These studies, performed over the last 20 years, have evaluated the roadway
corridor from both a safety, as well as an overall high volume arterial standpoint.

2.4.1 1992 PROJECT STUDY REPORT

During the latter part of the 1980’s, the Alameda County Public Works Agency was concerned that, due
to the continual increase in inter-regional traffic volumes on Crow Canyon Road, the roadway was being
used as an alternate route to the 1-580 and |-680 freeways. As a result of this concern, the County
approached Caltrans with the concept of transferring Crow Canyon Road to state ownership.
Considering this request, State Senator William Lockyer sponsored SB 1149 authorizing Caltrans (via the
California Transportation Commission) to conduct a transportation study of Crow Canyon Road between
I-580 and I-680. In January 1990, the Commission requested Caltrans and the County to jointly prepare a
Project Study Report with the scope of the study limited to “looking at widening of shoulders,
straightening of curves, and adding of passing lanes, aimed at improving traffic flow and safety”.

The Project Study Report focused on alternatives to improve traffic safety and traffic flow without
significantly increasing the capacity of Crow Canyon Road. Improvements proposed for the rural 2-lane
segments of Crow Canyon Road included 8-foot shoulders; climbing lanes; and road realignments to
eliminate or modify existing short radii curves, to achieve a design speed of 45 to 50 miles per hour. No
improvements were proposed for the four-lane segment of Crow Canyon Road north of Norris Canyon
Road.
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2.4.2 MILE PoST 2.15 IMPROVEMENTS 1993 /1994

This safety project focused on improvement of the tight horizontal curve at Mile Post 2.15. The
improvements included shoulder widening for both the northbound and southbound sides of the
roadway, pavement overlay of both travel lanes and installation of a flashing beacon with 30 mph
signing for both directions of travel.

2.4.3 MILE PosST 2.2 To ALAMEDA COUNTY LINE IMPROVEMENTS: 1996

In 1996, the County Public Works Agency completed pavement repairs at various locations along Crow
Canyon Road and a pavement overlay of both travel lanes from Mile Post 2.2 to the Alameda/Contra
Costa County line.

2.4.4 MILE PosST 2.15 IMPROVEMENTS: 1998/1999

During late 1998, the County completed design plans for the installation of signing and striping
improvements at Mile Post 2.15. Construction was completed in early 1999.

2.4.5 PRELIMINARY DESIGN ENGINEERING: 2003 To 2009

During the early 2000’s, County Public Works staff began preliminary design engineering based upon the
recommendations identified within the 1992 Project Study Report, including new horizontal and vertical
alignment (including the curve at Mile Post 2.15); passing/climbing lanes; wider shoulders to meet
current design standards and mitigate existing tight roadway curves; and grading improvements to
eliminate non-standard sight distance. In general, the proposed improvements required extensive
grading on both the uphill and downhill sides of Crow Canyon Road, as well as retained embankment
fills along the east bank of Crow Creek. The approach was to prepare improvement plans for a single
roadway construction project since, at the time, there was anticipation of possible state funding
availability. This preliminary engineering design effort also included a geotechnical design report, a
geotechnical data report and several environmental studies. In early 2009, with no potential
construction funding source identified and the identification of significant environmental and local
community concerns regarding the proposed improvements, County staff discontinued the preliminary
design engineering effort.

2.4.6 MILE PoST 2.15 IMPROVEMENTS: 2010

In early 2010, the County began safety improvements at Mile Post 2.15 that included pavement
grooving and resurfacing of both travel lanes as well as installation of a median rumble strip.
Construction was completed in September of 2010.

2.4.7 INTERSECTION IMPROVEMENTS AT NORRIS CANYON R0OAD: 2010/2011

Intersection geometric improvements, including traffic signalization and safety lighting installation, were
completed during the summer of 2011 at the Crow Canyon Road/Norris Canyon Road intersection.

2.4.8 CoLD WATER DRIVE To MILE POST 5.3 IMPROVEMENTS: 2012 /2013

Pavement rehabilitation and resurfacing improvements between Cold Water Drive and Mile Post 5.3
were completed in the summer of 2013. The project did not include improvements at Mile Post 2.15,
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since pavement grooving/resurfacing had been completed in 2010. The project restriped the roadway
within the construction limits, providing 12-foot lanes and 4 to 6-foot shoulders where feasible.
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3.0 EXISTING CORRIDOR FEATURES

3.1  TRAFFIC CONDITIONS

In order to efficiently analyze the 6.3 mile Crow Canyon Road study corridor, the corridor was divided
into 5 segments based upon similar roadway characteristics. These segments, shown on Figure 2, are
described as follows:

e Segment 1: Greenridge Road to Cold Water Drive—This 0.52 mile segment begins as a 4-lane
roadway before transitioning down to 2-lanes approximately 800 feet northerly of Greenridge Road.
The posted speed limit is 40 mph. There are existing traffic signals at the intersections of Greenridge
Road/Waterford Place, Greenridge Road/Shadow Creek Circle and San Simeon Place. The area
immediately adjacent to Crow Canyon Road is a mix of residential and commercial development.
Traffic flow in Segment 1 is controlled by traffic signals at both its northerly and southerly ends.

e Segment 2: Cold Water Drive to Mile Post 2.25—This 2-lane segment extends for a distance of
approximately 0.8 mile. The posted speed limit is 40 mph. The roadway alignment traverses through
a series of sharp curves in the vicinity of Mile Post 2.15. The area immediately adjacent to the
roadway is heavily wooded and undeveloped.

e Segment 3: Mile Post 2.25 to Norris Canyon Road—Segment 3 extends along Crow Canyon Road from
Mile Post 2.25 to its signalized intersection with Norris Canyon Road, a distance of approximately 1.2
miles. The posted speed limit of this 2-lane roadway segment ranges from 40 to 45 mph. The
alignment is generally straight in nature, with reversing curves as the roadway approaches the
signalized intersection and Segment 4 to the north. The area on both sides of the roadway is
developed with rural residential, ranching/livestock grazing and commercial uses. As a result of
these land uses, driveway access to the adjacent parcels is provided throughout Segment 3

e Segment 4: Norris Canyon Road to Mile Post 4.45—Segment 4 consists of approximately 1 mile of 4-
lane divided roadway with a wide center median. The roadway alignment is generally straight, with
a transition from 4-lanes back to 2-lanes at the segment’s northerly end. The posted speed limit
ranges from 45 to 50 mph. The area adjacent to the west side of the roadway is generally developed
with rural residential and commercial uses. The east side of the roadway is largely undeveloped.
Numerous driveways exist along the west side of the roadway.

e Segment 5: Mile Post 4.45 to Alameda/Contra Costa County Line—The alignment of this 2-lane
segment consists of numerous horizontal and vertical curves for a distance of approximately 2.4
miles. The posted speed limit is 45 mph. The area immediately adjacent to the roadway is partially
developed with driveway access to rural residential and commercial uses. The remainder is rolling
grasslands or heavily wooded.
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Figure 2. Project Limits
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Existing motor vehicle traffic conditions within the study limits were observed and collected during
November/December 2012. Bicycle volumes were subsequently counted in March 2013.

The following information regarding motor vehicle and bicycle traffic characteristics was presented
within a report titled, “Existing Conditions Report, Crow Canyon Road from Greenridge Road to Contra
Costa County Line, in the County of Alameda”, prepared by TJKM Transportation Consultants dated May
3, 2013. This report has been included in Appendix A.

3.1.1 EXISTING DAILY TRAFFIC VOLUMES

24-hour traffic counts were obtained for each of the five study segments through the use of road tube
vehicle counters at strategic locations. Daily traffic volumes ranged from approximately 16,000 vehicles
per day to over 18,000 vehicles per day, with the higher volumes recorded on the southernmost
segments (Segments 1, 2 and 3). The 24-hour traffic volumes by segment are summarized below:

Table 1: Daily Traffic Volume by Segment

Segment | Daily Traffic Volume
1 15,968
2 18,165
3 17,995
4 16,112
5 15,804

It should be noted that these daily traffic volumes are higher than recommended criteria for 2-lane
arterial roadways, with typical volume ranges of 12,000 to 16,000 vehicles per day (Florida DOT studies).

A more in-depth review of the traffic data presented in the TIKM Transportation Consultants report
shows that there is approximately 10% more northbound (from Castro Valley to San Ramon) traffic than
southbound traffic, and that more vehicles travel during the 3-hour afternoon peak (4:00 p.m. to 7:00
p.m.) than the morning peak (7:00 a.m. to 10:00 a.m.) for both directions of travel. This could be an
indication that commuters are using Crow Canyon Road in the afternoon to avoid the 1-580/1-680
interchange, since the eastbound direction of 1-580 in the Pleasanton/Livermore area has historically
been more congested during the afternoon commute hours.

3.1.2 VEHICLE SPEEDS

The use of road tube vehicle counters at strategic locations, as well as a series of travel time runs
within the study limits were used to estimate existing vehicle speeds within each of the 5 segments.
Locations of the road tube vehicle counters on Crow Canyon Road, as well as speed profiles and
recorded 85" %-tile speeds for the 5 study segments are shown in Figure 3.
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Figure 3. Vehicle Spot Speeds

A total of 6 round-trip travel time runs were made in early December 2012 (two round-trip runs during
each of the a.m. peak, mid-day and p.m. peak periods). The observed travel times and corresponding

vehicle speeds were as follows:

Table 2: Observed Vehicle Travel Time and Vehicle Speeds

Segment | Peak Hour | Direction | Observed Travel Time (s) Obse:‘l\:lel;ihipeed

M s 55
L[ [ : -
PM NB 49 39

SB 64 30

M 5 6
T g i
A o1 a6
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Segment | Peak Hour | Direction | Observed Travel Time (s) | Observed Speed (mph)

AM NB 111 39

SB 105 40

3 | wapay [N 103 i1
A i 7
M 74 s

A ss s
A n %

S 194 2

s e [ o o
A 19 i

Note: Each entry represents an average of two runs.

Since vehicle speeds estimated from travel time runs represent speed conditions over the entire
roadway segment, and speeds measured by the road tube vehicle counters represent vehicle speeds at
a specific single location in the segment, it is not unusual for two speed measurements in the same
segment to be different.

As can be seen from Figure 3 and Table 2, the majority of vehicles within the study limits were travelling
no more than 5 miles per hour in excess of the posted speed limit. The one exception is Segment 4,
where nearly 50% of the vehicles were travelling at 6 or more miles per hour above the posted limit,
with approximately 20% travelling 11 miles per hour or more above the limit.

3.1.3 COMPARATIVE TRAVEL TIMES: CROwW CANYON ROAD VERSUS [-680 AND I-580

Comparative travel time runs along both Crow Canyon Road and the I-580 and I-680 freeways were
performed between East Castro Valley Boulevard (southern terminus of Crow Canyon Road) and 1-680
(in the City of San Ramon) to determine what time savings, if any, might be achieved by motorists using
Crow Canyon Road. It is felt by many of the residents along Crow Canyon Road that a significant number
of commuters use the County arterial because its use reduces travel time as compared to using both I-
580 and 1-680. The distance between East Castro Valley Boulevard and I-680 is approximately 14.4 miles
via the two freeways and approximately 8.4 miles via Crow Canyon Road itself.
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Table 3: Comparative Travel Time - Crow Canyon Road vs. I-580 and 1-680

Crow Canyon
Peak Roadway North-'l-)ound Distance, | Travel Time, Average Road
Hour Miles Min:Sec Speed, mph Advantage,
Southbound .
Min:Sec
AM Crow Canyon Rd SB 8.40 13:30 37.3 9.52
1-680 & 1-580 SB 14.40 16:22 52.8 '
PM Crow Canyon Rd SB 8.40 13:58 36.1 -0:19
1-680 & 1-580 SB 14.40 14:17 56.3 '
AM Crow Canyon Rd NB 8.40 15:22 32.6 .3:48
1-680 & I-580 NB 14.40 19:10 43.8 )
PM Crow Canyon Rd NB 8.40 14:40 33.9 -4:52
1-680 & I-580 NB 14.40 19:32 43.0 )
Note:

Travel time runs were conducted for 2 two-hour peak periods.

AM peak period was considered 7:00 a.m. — 9:00 a.m. AM peak direction is southbound.

PM peak period was considered 4:00 p.m. — 6:00 p.m. PM peak direction is northbound.

Distance, Travel Time and Average Speed have been averaged from the results of two bi-directional runs on each
corridor.

“Crow Canyon Road Advantage” is the difference in travel time between the two routes in favor of Crow Canyon
Road.

As illustrated in Table 3, the peak direction of travel on Crow Canyon Road has a 3 to 5 minute
advantage in travel time over the freeways during morning and evening peak periods.

3.1.4 VEHICLE CLASSIFICATION

Existing motor vehicle types using Crow Canyon Road within the study limits were classified using axle
counts. Table 4 illustrates the mix of motor vehicle traffic utilizing Crow Canyon Road during a 2-day
classification count performed during early November 2012:
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Table 4: Observed Vehicle Classification Results

Segment| Location [Direction| Total |Motor-|Cars &| Pickup BusesZAxle 3 Axle|<5 Axle| 5 Axle Clastoi;ie d
Vehicle| cycles [Trailer| Truck Single|Single (Double |Double *
4 NB | 8151 | 308 |7,168| 106 6 | 12 | 28 11 21 493
) %rg‘t"gréolg; SB | 7,807 | 452 | 6,701 58 2 | 11 | 27 5 6 541
Water br | NB+SB [15,968| 760 [13,869 164 8 | 23 | 55 16 27 1,034
% 100 | 48 | 869 1.0 01 ] 01 | 03 | 01 0.2 6.5
a NB | 9,530 | 162 | 6,932 | 1,573 | 14 | 213 | 38 26 10 561
) Cgr tzv&tsr SB | 8635 | 174 | 6375| 1,235 3 | 213 | 52 23 6 551
5 s NB+SB |18,165| 336 |13,307| 2,808 | 17 | 426 | 90 49 16 1,112
% 100 | 1.8 | 733 | 155 | 01| 23 | 05 | 03 0.1 6.1
NB | 9,486 | 155 | 7,031 | 1,449 | 9 | 206 | 30 25 7 574
5 MPNi}ZriSsto SB | 8509 | 134 | 6241 | 1,270 | 5 | 209 | 54 | 26 4 566
Canyon Rd | NB*SB 17,095 ] 289 [13272] 2719 | 14 | 415 | 84 51 11 1,140
% 100 | 16 | 738 | 151 | 01 | 23 | 05 | 03 0.1 6.3
. NB | 8604 | 3 |6352| 1,380 | 9 | 272 | 10 22 7 549
. Caﬁ;gﬁ; 4L_sB 7508 | 11 |5989| 1,261 | 11 | 185 | 12 17 8 14
o Mpa4s  NB+SB [16112] 14 [12,341] 2,641 | 20 | 457 | 22 39 15 563
% 100 | 01 | 766 | 164 | 01| 28 | 01 | 02 0.1 35
NB | 8231 | 50 |6036| 1,341 | 10 | 206 | 12 23 5 548
: Nga‘tf:d:’ SB | 7573 | 56 |5657| 1,155 | 8 | 191 | 17 | 33 5 450
County Line| NB+SB_[15804| 106 [11,693] 249 | 18 | 397 [ 29 56 10 998
% 100 | 0.7 | 740 | 158 | 01 | 25 | 02 | 04 0.1 6.3

* Vehicles that crossed the road tube counters which resulted in ambiguous data were not classified.

Generally, it appears that approximately 75 to 80 % of all vehicles observed were passenger vehicles.
Slightly over 15 % of the observed vehicles were 2-axle trucks, with motorcycles, buses and large trucks
accounting for the remainder. Crow Canyon Road within the study limits does not appear to be an
attractive route for large trucks.

3.1.5 INTERSECTION COUNTS/INTERSECTION LEVEL OF SERVICE

Existing peak hour turning movement counts were collected at the two road intersections within the
study limits—Crow Canyon Road and Cold Water Drive and Crow Canyon Road and Norris Canyon Road.
The morning peak hours for the Cold Water Drive and Norris Canyon Road intersections were 7:20 a.m.
to 8:20a.m. and 7:15 a.m. to 8:15 a.m., respectively. The corresponding afternoon peak hours were 4:40
p.m. to 5:40 p.m. and 4:50 p.m. to 5:50 p.m. Figures 4 and 5 indicate the observed intersection
volumes.
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Figure 4. Existing Peak Hour Volumes for
Crow Canyon Rd./Cold Water Dr. Intersection

Figure 5. Existing Peak Hour Volumes for
Crow Canyon Rd./Norris Canyon Rd.

Intersection

Level of Service (LOS) is a qualitative description of intersection operations and is reported using an A

through F letter rating system to describe travel delay and congestion.

LOS A indicates free flow

conditions with little or no delay, whereas LOS F indicates jammed conditions with excessive delays and
long back-ups.

Table 5: Signalized Intersection Level of Service Criteria

- Average Control
LOS Description Delay (Seconds)
Free flow/non-congested operation. Turning movements are easily made
A . . . <10.0
and all queues clear in a single signal cycle.
Stable operation/minimal delays. An occasional approach phase is fully
B utilized. Drivers begin to feel somewhat restricted within platoons of >10.0to 20.0
vehicles.
Stable operation/acceptable delays. Major approach phases fully utilized.
C ; : : >20.0 to 35.0
Backups may develop behind turning vehicles.
Approaching unstable operation/tolerable delays. Drivers may have to wait
D through more than one red signal indication. Queues may develop but >35.0to 55.0
dissipate rapidly, without excessive delays.
Unstable operation/significant delays. Volumes at or near capacity. Vehicles
E may wait through several signal cycles. Long queues form upstream of >55.0t0 80.0
intersection.
F Forced flow/excessive delays. Represents jammed conditions. Traffic ~80.0
demand exceeds the capacity. Queues may block upstream intersection. '
Source: Transportation Research Board, 2000, Highway Capacity Manual
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Level of Service (LOS) calculations show that the two intersections are currently operating within
acceptable conditions. At the Cold Water Drive intersection, the morning peak hour average delay is
11.1 seconds, or LOS B. During the afternoon peak hour, this intersection operates at LOS A with 6.0
seconds of delay. Similarly, at the Norris Canyon Road intersection, both morning and afternoon peak
periods operate at LOS A with 5.8 seconds and 8.0 seconds of delay, respectively.

3.1.6 FUTURE VOLUMES

The Alameda County Transportation Commission (Alameda CTC) maintains a traffic model for traffic
forecasting purposes. The most recent model results are available through the Alameda CTC website.
For the forecast year 2035, the model anticipates daily traffic volumes of approximately 20,000 vehicles
per day between Norris Canyon Road and the Alameda / Contra Costa County line. South of Norris
Canyon Road, the model is forecasting approximately 25,000 vehicles per day. These forecasted volumes
are well in excess of the upper desirable capacity limits for 2-lane arterial roadways, noted earlier as
12,000 to 16,000 vehicles per day. Crow Canyon Road is able to carry somewhat higher volumes because
the 2-lane portion of the roadway has no major intersections.

3.1.7 BICYCLE VOLUMES

12-hour bicycle counts were recorded along Crow Canyon Road in late March 2013. The counts were
performed both north and south of the Norris Canyon Road intersection between 6:00 a.m. and 6:00
p.m. on a Saturday and the following Monday. Counts were collected on a weekday and a weekend to
gauge the comparative level of bicycle activity within the study limits. Counts were also made on Norris
Canyon Road at its intersection with Crow Canyon Road. As shown on Figure 6, the Saturday count
shows 127 bicyclists counted on the south side of Norris Canyon Road, but only 17 continuing on Crow
Canyon Road north of the Norris Canyon Road intersection. The remaining 110 bicyclists continued
northbound on Norris Canyon Road.

Figure 6: 12-Hour Bicycle (6:00 AM to 6:00 PM) Volumes for
Crow Canyon Rd./Norris Canyon Rd. Intersection

Based upon the counts collected, it appears that bicyclists travelling from San Ramon to Castro Valley
used Norris Canyon Road, rather than Crow Canyon Road, for the first portion of their trip. This
reinforces comments received at the first public meeting describing the difficulties of bicycle travel on
the northern segment (Segment 5) of Crow Canyon Road due to roadway curvature and lack of
adequate shoulder width.
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3.1.8 ACCIDENT HISTORY

Over the 10-year period between January 2003 and December 2012, a total of 342 accidents were
reported on Crow Canyon Road within the study limits. Within the last 4 years, 3 fatal accidents have
occurred within this 6-mile study corridor. The number of accidents per roadway segment is shown in
Table 6, with the locations identified in Appendix B.

Table 6: Summary of Accidents per Study Segment
January 1, 2003 to December 31, 2012

Segment Location Number of Collisions
1 Greenridge Road to Cold Water Drive 40 (>50% occurred at the 3 signalized intersections)
2 Cold Water Drive to MP 2.25 93 (>55% occurred at the curve at MP 2.15)
3 MP 2.25 to Norris Canyon Road 65
4 Norris Canyon Road to MP 4.45 52
5 MP 4.45 to Alameda County Line 92
Total 342

During the 10-year analysis period, 63 of 93 accidents (68%) occurred within Segment 2 when the road
surface was wet. The number of collisions dropped substantially following a roadway resurfacing project
completed in late 2010. That construction project, as previously described under “STUDY CORRIDOR
BACKGROUND”, performed pavement grooving and resurfacing of both the northbound and
southbound lanes in the vicinity of Mile Post 2.15. A median rumble strip was also installed as part of
the project. Since completion of the resurfacing, only 3 accidents have occurred within the limits of the
2010 project.

Improvements at the intersection of Crow Canyon Road and Norris Canyon Road have similarly reduced
the number of collisions reported within Segment 3. Following signalization of the intersection in July
2011 (described under “STUDY CORRIDOR BACKGROUND”), only 1 collision had been reported in the last
18 months of the study period.

The accident or collision type per roadway segment for this 10-year period was as follows:

Table 7: Accident or Collision Type by Segment

Accident or Collision Type
Segment l?l 1‘1,2111‘11;1 Broadside Hgid' Oll;liletct Overturned RE?:;_ Sideswipe S(?I,g:::F t

1 3 5 2 15 3 7 5 40
(8%) (13%) (5%) (38%) (8%) (18%) (13%)

2 3 14 20 33 4 10 9 93
(3%) (15%) (22%) (35%) (4%) (11%) (10%)

3 1 6 5 22 2 26 3 65
(2%) (9%) 8%) | (34%) (3%) (40%) (5%)

4 3 9 1 24 3 8 4 52
(6%) (17%) 2%) | (46%) (6%) (15%) (8%)

5 4 14 6 29 8 24 7 92
(4%) (15%) 7%) | (32%) (9%) (26%) (8%)
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Table 8 provides a summary of the existing average daily traffic, collision or crash data, and speed data
for each of the 5 segments.

Table 8: Summary of Average Daily Traffic, Speed and Collision Data

é Collisions Speed Data
s |3=| &
= [}
5 g cs | & 2o | el = |8 | 8 - A
= — © S + T (=W
5| % |E5|Tz|cS2|Ez:S|E|Etq| £ = |2|%|E%
S s 27| 25| $7 |288| § |82 E s | =l %58
£=| g TS| & | @2 = gS S| E|8&a
2 °cZ2-| 81953 S E 1T 25
& © — Z < |
Greenridge
Road to 64
L1 cold Water 2 40 | 15968 | 40 | 052 103 |26-35| 13193 | | 28| 33
Drive
Cold Water 69
2 Drive 2 40 18,165 93 0.81 1.73 41-50 | 12,595 o 42 | 49
to MP 2.25 0
MP 2.25 to 68
3 | Norris Canyon 2 45 17,995 65 1.17 0.85 41-50 | 12,285 o 41 | 48
Rd. 0
Norris Canyon 64
4 Rd. to MP 4.45 4 50 16,112 52 1.11 0.80 51-60 | 10,355 % 53 | 59
MP 4.45 to 67
5 Alameda Co. 2 45 15,804 92 2.27 0.70 41-50 | 10,555 o 42 | 49
Line 0
Notes:

Posted speed limits were limits in place during 2015

Rse = 1000000*A/(365*T*ADT*L), R = Observed collision rate: # of acc./mil. Vehicle miles,

A = Number of collisions over ten year study period, T = Total number of years over which accidents were
collected, L = Length of study corridor (in miles)

PACE = 10 mph increments including the greatest number of speed measurements.

The table illustrates that the worst accident rate was within Segment 2, which includes the sharp
horizontal curve at Mile Post 2.15. This rate of 1.73 collisions per million vehicle miles exceeds the state-
wide rate of 1.03 collisions per million vehicle miles for a roadway of this type. This segment of roadway
includes curves with reduced speed signing and narrow shoulders with steep slopes, guardrails and
Crow Creek immediately adjacent to the edge of shoulder. This segment of Crow Canyon Road has been
described as “unforgiving,” evidenced in vehicles running off the road and hitting a fixed object or
having a head-on collision.

3.2  EXISTING RoOADWAY CONDITIONS

General roadway conditions within the study area are discussed below. As previously noted, the existing
alignment of Crow Canyon Road roughly parallels Crow Creek as it winds through the canyon. A roadway
cross section of 12-foot travel lanes and 4 to 6-foot paved shoulders exist throughout much of the study
corridor as a result of the completion of the 2012/2013 resurfacing improvements described under
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“STUDY CORRIDOR BACKGROUND.” The roadway climbs from an elevation of about 330 feet at the
southern end of the study corridor to an elevation of about 760 feet at the northern end. Occasional
side roads and driveways connect Crow Canyon Road to tracts of residential development and ranch
properties along either side of the roadway.

3.2.1 ROADWAY ALIGNMENT

Throughout Segments 1 through 5 both the horizontal and vertical alignment components of Crow
Canyon Road vary significantly. Numerous curves have limited horizontal sight distance, particularly in
areas where shoulders are narrow or nonexistent. A number of crest vertical curves with reduced
stopping sight distance are also present. These significant variations in both horizontal and vertical
alignment lead to increased speed differentials along the corridor, increasing the odds of a potential
collision.

Figures 7 through 11 identify the various horizontal and vertical curves, along with their design criteria,
within the 6-mile study corridor.

3.2.2 ROADWAY SIGNAGE

A comprehensive inventory of all traffic signs along Crow Canyon Road was performed by TIKM as part
of an earlier study. The roadway within the study corridor appears to be adequately signed. The TJIKM
sign inventory is included in Appendix C.

3.2.3 NUMEROUS SPEED ZONES

The presence of sharp horizontal curves with reduced speeds (many of the horizontal curves within the
study limits are posted with reduced speed advisory signs, some as low as 30 miles per hour), narrow or
nonexistent shoulders and significant numbers of driveways providing direct access to Crow Canyon
Road necessitates varying speed zones through the study corridor. These existing speed zones are
shown on Figure 12.
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Figure 7. Segment 1 Existing Geometric Alignment
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Figure 8. Segment 2 Existing Geometric Alignment
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Figure 9: Segment 3 Existing Geometric Alignment
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Figure 10: Segment 4 Existing Geometric Alignment

Existing Corridor Features 56



MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)

Figure 11: Segment 5 Existing Geometric Alignment
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Figure 12: Existing Speed Limit Signage and Signalization
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3.2.4 LIMITED SHOULDER WIDTH/OFF-ROAD RECOVERY SPACE

Prior to the 2012/2013 resurfacing project previously discussed, shoulder widths were narrow,
inconsistent and in some locations, nonexistent. The only exception was within Segment 4, where
existing shoulders were approximately 8-feet wide. Within Segments 1, 2, 3 and 5, shoulder widths were
narrow or unpaved, providing minimal space outside the traveled way for bicycles, pedestrian or
equestrians. In the absence of minimal shoulders, the safety of maintenance crews or drivers and
passengers of disabled vehicles is at risk. The resurfacing project narrowed the existing lane width in
each direction to approximately 12-feet, allowing for a shoulder width of approximately 4 to 6-feet
(where feasible) from Cold Water Drive to Mile Post 5.3.

Throughout the study corridor, roadside recovery space for errant vehicles and for the safety of
bicyclists and pedestrians is limited due to the presence of existing above-ground utilities (power poles,
fire hydrants and drainage structures), guardrails and bridge railings, retaining walls and private
property fencing.

A table summarizing obstructions within the clear recovery zone is included in a separate
“Documentation” volume.

3.2.5 SIDE SLOPES AND DRAINAGE DITCHES

Steep roadside slopes, limiting “clear recovery zone” provisions, are present throughout the study
corridor. Many of these areas would be classified as “marginally recoverable,” with an increased chance
of a roadside crash. Existing rock formations, historic landslide and erosion areas, and pavement edge
drop-offs exasperate this lack of off-road clear recovery space. Crow Creek running alongside a
significant length of the study corridor, as well as both lined and unlined ditches immediately adjacent
to the roadway, contribute to severely limiting the available recovery areas.

A table summarizing side slope inclinations along the roadway is included in a separate
“Documentation” volume

3.2.6 DRIVEWAYS

Numerous driveways exist in 4 of the 5 roadway segments within the study corridor (Segment 2 being
the exception) providing access to both residential and ranching/commercial parcels. The existing traffic
volumes, the speed of the vehicles and the limited sight lines at many of the driveways affect safe
ingress and egress at these frontage access points.

3.2.7 BICYCLE INFRASTRUCTURE

Crow Canyon Road, and in particular that portion of the roadway south of Norris Canyon Road, is a
popular route for weekend cyclists. It is expected that bicycle volumes through the corridor will continue
to increase into the future.

The existing sharp horizontal curves, discontinuities in shoulder widths and high speed vehicular traffic
pose significant risks to even the most experienced cyclists.
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The 7-mile stretch of Crow Canyon Road from Cull Canyon Road to the Alameda/Contra Costa County
line is included in the April 2012, “Alameda County Bicycle and Pedestrian Master Plan for
Unincorporated Areas” as a “Medium Priority” bicycle lane to be completed within 10 years. The
improvements are to include signing and shoulder striping/pavement markings only.

3.2.8 GEOLOGY

Geologic materials along the corridor include recent alluvial deposits, landslide deposits, and
sedimentary rocks of the Non-Marine Tertiary Age Formation, the Marine Tertiary Age Formations, and
the Unnamed Formation of the Castro Valley Area. The Non-Marine Tertiary Age Formation consists
principally of poorly consolidated, lenticular, interbedded siltstone, sandstone, and conglomerate. The
Non-Marine Tertiary Age Formation consists of moderately consolidated, thick-bedded to massive
sandstone, with minor thin bedded sandy shell hash beds, and black shale units. The Unnamed
Formation of the Castro Valley Area consists of well-consolidated, well-bedded and laminated to thin-
bedded and massive sandstone with minor thin-bedded siltstone and a single hard pebble to cobble
conglomerate bed. The geologic formations along the road alignment have been tilted, folded,
fractured, and faulted.

3.2.9 UTILITIES

The types of existing utility facilities within the roadway corridor vary dependent upon the study
segment. See Figures 13 through 18. However, overhead electric lines and telephone lines, and the East
Bay Municipal Utilities District (EBMUD) water transmission pipeline are present throughout the study
limits. In many areas, the pipeline is directly beneath the travel way or shoulder of the existing
roadway. In other areas, the pipeline is located just off the roadway. The depth of the pipeline varies.
At the north end of the study, the pipeline is in a tunnel which is up to 50 feet below the ground surface
while in other areas the pipeline is in a trench which is less than 10 feet deep.

Above ground utility facilities along Crow Canyon Road also include telephone and television.
Underground or sub-surface facilities include PG&E gas and electric lines, sanitary sewer, storm drain,
street light and traffic signal conduits. Additionally, water wells and leach fields/septic system
subsurface improvements are present on properties adjacent to the roadway.

Any proposed future safety improvements will need to address protection or relocation of impacted
existing utilities as a component of the overall cost of the improvement project.

3.2.10 RoADWAY DRAINAGE

The existing drainage system consists of curbs, dikes, and ditches that convey runoff to inlets, cross
culverts, and down drains that eventually outfall into Crow Creek. At locations where a median ditch is
present, the roadway runoff drains toward the median ditch, this conveys runoff to inlets and into
culverts that discharge to Crow Creek.

Crow Canyon Road crosses over Crow Creek at five locations within the study corridor and is generally
located west of the creek. Within the vicinity of the study corridor, Crow Creek remains in natural
channels and enters closed culverts at roadway crossings. According to the Federal Emergency
Management Agency’s Flood Insurance Rate Maps, the creek has the capacity to contain the 500 year
flood event.
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A more detailed description of the study corridor’'s roadway drainage, and potential impacts of
proposed future safety improvements are included in a memorandum titled, “Crow Canyon Road
Improvements — Floodplain, Stormwater Quality and Drainage Technical Memorandum,” prepared by
WRECO dated November 10, 2014. This memorandum has been included in Appendix D.

3.2.11 EXISTING RIGHT-OF-WAY

Figures 13 through 18 show the existing road right-of-way through the study corridor. As can be seen
from the figures, the existing right-of-way width varies widely throughout the corridor. The minimum
right-of-way width is approximately 60 feet, with the maximum width exceeding 250 feet.

3.2.12 ENVIRONMENTAL FEATURES

A report prepared by ICF International entitled, “Crow Canyon Road Safety Improvements Project
Preliminary Environmental Analysis,“dated June 2015, is included in Appendix E. A brief summary of
that report is presented below.

3.2.12.1 ENVIRONMENTAL RESOURCES

The biological resources setting of the project area is the roadway itself surrounded by Crow Creek,
agricultural lands, large residential developments, and rural development, including ranchettes and
horse stables. Extensive residential and other urban development has occurred further afield in the hills
along either side of Crow Creek. Access to these areas is through Crow Canyon Road and its connecting
roadways. Although much of the land within the project area has been developed for urban and other
human uses, there are still significant areas of natural habitat within the project area that could support
a number of special-status species.

Biological resources were evaluated for their potential to occur within the project area after an
examination of the U.S. Geological Survey 7.5-minute Las Trampas Ridge and Hayward quadrangles and
aerial photographs as well as a review of pertinent literature. Lists of special-status species were
obtained from the U.S. Fish and Wildlife Service(USFWS) list of federal endangered and threatened
species that occur in or may be affected by projects in the quadrangles requested,6 CDFW California
Natural Diversity Database (CNDDB),7 and California Native Plant Society (CNPS) Inventory of Rare and
Endangered Plants.

After the CNDDB and CNPS lists were queried, 17 plant and 23 wildlife species with the potential to
occur in the project area were identified. These plant and wildlife species are summarized below and
described in detail in Attachment E of this document.

3.2.12.2 PLANTS

The project site is located in an area in and/or near known occurrences of Diablo helianthella, Loma
Prieta hoita, woodland woolly threads, Congdon’s tarplant, Santa Cruz tar plant, bent-flowered
fiddleneck, hairless popcornflower, San Joaquin spearscale, alkali milk-vetch, western leatherwood,
fragrant fritillary, most beautiful jewel-flower, round-leaved filaree, Mt. Diablo fairy lantern, Northern
California black walnut, oval-leaved viburnum, and big-scale balsamroot.
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3.2.12.3 WILDLIFE (NON-FISH)

The project site is located in areas in and/or near known occurrences of California red-legged frog
(federally threatened and a state species of special concern), California tiger salamander (federally and
state threatened), vernal pool fairy shrimp (federally threatened), Alameda whipsnake (federally and
state threatened), San Francisco dusky-footed wood rat (a state species of special concern), western
pond turtle (a state species of special concern), sharp-shinned hawk (active nests protected by the
Migratory Bird Treaty Act [MBTA] and California Fish and Game Code 3503], pallid bat (a species of
special concern), golden eagle (active nests protected by MBTA and Fish and Game Code 3503), great
blue heron (active nests protected by MBTA and Fish and Game Code 3503), western mastiff bat (a
species of special concern), hoary bat (a Western Bat Working Group species of medium priority), and
yellow warbler (a species of special concern). Other species that have been identified as occurring within
the Hayward sandals Trampas quadrangles, but are not expected to have suitable habitat within the
project area, include western snowy plover, California brown pelican, California clapper rail, California
least tern, and salt marsh harvest mouse.

3.2.12.4 FISH

As previously described, the project site includes crossings over Crow Creek. Historically, central
California coast steelhead occurred in Crow Creek. Currently, there are many partial barriers and one full
barrier on Crow Creek downstream of the project site. This precludes steelhead from migrating
upstream into the project site. Impacts on water quality could potentially occur during construction of
potential future safety improvements. These would be temporary effects, and water quality measures
to minimize effects on Crow Creek will be addressed in the NPDES and Stormwater Pollution Prevention
Program (SWPPP), which would be required for all improvements that involve one acre or more of land
disturbance activities. Land disturbance activities include grading, excavation, storage and use of
materials/equipment in staging areas, demolition of concrete, paving/re-paving, and other similar
activities. As part of the SWPPP, storm drains and nearby receiving water bodies, such as Crow Creek,
would need to be protected from potential discharge of contaminants, such as sediments, trash,
concrete, and hazardous materials. Other species that have been identified as occurring within the
Hayward and Las Trampas quadrangles, but that are not expected to have suitable habitat within the
project area, include delta smelt, coho salmon, Central Valley springrun Chinook salmon, and
Sacramento River winter-run Chinook salmon.

3.2.12.5 WETLANDS/WATERS OF THE U.S. AND WATERS OF THE STATE

Potential wetlands and/or waters of the U.S., as well as potential waters of the State are present within
the project area, primarily along Crow Creek and its tributaries. Some potential future projects include
crossing and drainage modifications near and/or in Crow Creek and its tributaries and has the potential
to affect wetlands and waters of the U.S. under the jurisdiction of the USACE and waters of the State
under the jurisdiction of the San Francisco RWQCB.

3.2.12.6 RARE NATURAL COMMUNITIES

Valley needle grass grassland is listed by CDFW as a rare natural community and it is known to occur
within the Las Trampas Ridge and Hayward quadrangles.
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Figure 13: Segment 1 Existing Right of Way and Utilities

Figure 14: Segment 1 Existing Right of Way and Utilities
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Figure 15: Segment 3 Existing Right of Way and Utilities

Figure 16: Segment 4 Existing Right of Way and Utilities
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Figure 17: Segment 5 Existing Right of Way and Utilities

Figure 18: Segment 5 Existing Right of Way and Utilities
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4.0 COMMUNITY INVOLVEMENT

4.1 PuBLIC OUTREACH PLAN

An important element of the Safety Study was the identification, consideration and analysis of the safety
concerns held by local residents living or working within the study limits. In an effort to solicit residents’
input to the study, a fact sheet was provided to residents in close proximity to the study corridor and
three public meetings were held as the Study progressed. These meetings were highly publicized
through the local media and individual mailings to 262, 366 and XXX addresses for Public Meeting No. 1,
Public Meeting No. 2 and Public Meeting No.3, respectively. The meetings were held at strategic times
during the study process to present initial findings, the identification of potential future safety
improvements and the prioritization of the recommended improvements. Comment forms were made
available to the public. The fact sheet, presentation slides, and comment form are included in
Appendices F through J.

4.2  PuBLIC INPUT OPPORTUNITIES
4.2.1 PUBLIC MEETING No. 1

The first public meeting was held on February 13, 2013 at 6:00 pm at the Canyon Middle School in
Castro Valley. There were approximately 60 people in attendance, including staff from Supervisor Nate
Miley’s office, the California Highway Patrol, The Daily Review, and bicycle advocates. The meeting’s
presentation focused upon the need for a safety study; the goals of the safety study; the existing traffic
and roadside conditions; and community participation opportunities. Comment forms were made
available to the public. The fact sheet, presentation slides, and comment form are included in Appendix
B.

A summary of the comments voiced at the meeting included:

e Excessive speeding on Crow Canyon Road, and that the project should make the road safer, not
faster.

e Strong feelings to not improve the alignment of the road.

e Tailgating is a major and frequent problem. Cars routinely cross double yellow lines to pass.
e A strong desire to maintain the rural characteristic of the area.

e Afew residents complained of high truck traffic and high traffic noise.

e Several residents were concerned that there is not enough CHP enforcement on the road. Speeders
go unchecked.

o Difficulty getting in and out of driveways due to high traffic volumes and speeding.

e Some residents expressed concern that they may lose some of their frontage property if the
roadway is improved.

e Many acknowledged the “S” curve at Post Mile 2.15 as a high accident area.

e Concerns raised for the safety of bicyclists due to narrow shoulders and speeding vehicles.
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e Afew individuals complained that the road is used as a bypass between 1-580 and I-680. They stated
that a new highway connector to the north should be built to take traffic off this rural/residential
road.

Numerous questions and comments were received by the County within a month following the meeting,
with the majority of these comments from cyclists urging for wider, continuous shoulders and lower
motor vehicle speeds on the road. The general context of the comments was that Crow Canyon Road is
too dangerous for commuting or recreational use by the cycling community.

4.2.2 PuBLIC MEETING No. 2

The second public meeting was held on May 28, 2014 at 6:00 pm at the Castro Valley Public Library.
Approximately 35 people attended this second meeting. Representatives from both the California
Highway Patrol and Supervisor Miley’s office were again in attendance. The focus of this second public
meeting was directed towards presenting a summary of the issues and concerns received from local
residents and cycling advocates as a result of the first meeting; identification of safety improvement
locations; and identification of potential future safety improvements. Comment forms were again made
available to the public.

A general summary of the comments or concerns received at the meeting are listed below:

e Decrease vehicle speeds. Reduce speed limit, even if the posted speed limit is unenforceable.
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Limit truck usage of Crow Canyon Road.

Protect Crow Creek and mitigate environmental impacts of any proposed improvements.

Both acceptance and concern regarding the proposed roundabouts.

Have the State study a bypass route to accommodate commuters.

Concern that two-way-left-turn lanes or left turn pockets will be used for passing slower vehicles.
Provide left turn lanes in Segment 4 to accommodate vehicles pulling horse trailers.

Concern that pavement widening for the proposed improvements will require property acquisitions.

Provide enough time between near-term improvements and implementation of medium/long-term
improvements to assess the effectiveness of the initial projects.

Approved new housing developments in San Ramon will increase traffic on the road.
Daylight portions of Crow Creek that have been previously undergrounded.

Construct a roadway bridge near Mile Post 2.15 to reduce speeding.

A number of questions were also raised by the meeting participants. The following is a summary of
those questions:

How will CHP enforcement improve, and at what locations?

When can the speed feedback signs be installed? How much do they cost? Are they solar powered?
Can the number of speed limit signs be increased, particularly in Segment 5?

What will be the configuration of left turn lanes?

Why reduce the number of lanes in Segment 4?

Has an environmental assessment been conducted? Noise and traffic studied? Storm water
management considered?

How will improvements be paid for or funded?

Will community feedback be sought for long-term versus near-term improvements?

Community Involvement 68



MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)

4.2.3 PuBLIC MEETING No. 3

The third and final public meeting was held on June 2, 2016 at 6:00pm at the Castro Valley Public
Library.

All public comments relating to the focus of this Safety Study have been considered and addressed
within the Study. Comments and responses to the Crow Canyon Road Safety Study are included in
Appendix K. A number of ideas or comments received were considered, but determined to either be
unachievable or beyond the scope of this document. These ideas are included and evaluated under the
“COUNTERMEASURES CONSIDERATIONS” section of the Study.
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5.0 ROADWAY DESIGN CRITERIA

5.1 DESIGN CRITERIA

Standard highway design criteria, suitable for major rural arterial roadways, were used in evaluating
safety issues that were identified as possibly contributing to reported accidents along the roadway. This
design criteria was also used in assessing concerns that local residents living or working along the
corridor felt were related to roadway safety. A partial listing of highway design criteria referenced
included the following:

e A Policy on Geometric Design of Highways and Streets, 2011, 6™ edition; American Association of
State Highway and Transportation Officials (AASHTO)

e Guide for the Development of Bicycle Facilities, 2012, 4™ Edition (AASHTO)
e FHWA Road Safety Audit Guidelines

e Alameda County Public Works — Engineering Design Guideline

e Caltrans Highway Design Manual, 6™ Edition, 2012 (HDM)

e (Caltrans Local Assistance Procedures Manual (LAPM)

5.2 PuBLIC INPUT

The public attending the first and second community meetings clearly expressed a strong desire to see
safety improvements focus on reduction of speeding, while maintaining the rural characteristics of the
corridor. As a result of this strong desire, this study focused on proposed safety improvements that
generally maintained the existing roadway alignment rather than recommending design criteria to meet
higher vehicle speeds. Common concerns heard throughout the community involvement portion of the
study were related to vehicle speeds and safe access to adjacent properties.

5.3  ENVIRONMENTAL CONSTRAINTS

In evaluating potential safety issues, and recommending future roadway improvements within the Crow
Canyon Road corridor, this study focused upon improvements that would protect Crow Creek and
minimize any environmental impacts within the study corridor.

The creek and surrounding landscape is home to many biological species, including a number of
sensitive species. Cultural and archeological resources are also present within the study corridor. Design
criteria for recommended future roadway safety improvements was selected that kept the rural
character and the minimization of environmental impacts in mind.

5.4  CONTEXT SENSITIVE SOLUTIONS

As defined by the Federal Highway Administration (FHWA), “Context sensitive solutions (CSS) is a
collaborative, interdisciplinary approach that involves all stakeholders to develop a transportation
facility that fits its physical setting and preserves scenic, aesthetic, historic and environmental resources,
while maintaining safety and mobility. CSS is an approach that considers the total context within which a
transportation improvement project will exist.”
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Throughout the process of identifying potential safety improvements within the study corridor, this
study focused upon an approach that preserved the scenic, aesthetic, community and environmental
characteristics and resources of Crow Canyon.

In order to involve all stakeholders and incorporate a collaborative and community-sensitive approach,
this Safety Study considered the ideas and opinions voiced during three community meetings in the
identification, evaluation and recommendation of safety improvement projects.

5.5  “COMPLETE STREETS”

The Alameda County Public Works Agency, in collaboration with all cities within the County, has adopted
a Complete Streets Resolution. As part of this resolution, the County has expressed its commitment to
considering accommodation of all users and all modes of transportation in the development of all
projects

As identified in Section 2.2, “Safety Study Goals,” the goals of this study were to improve safety and
traffic flow along the Crow Canyon Road corridor for all users of the roadway; including motorists,
cyclists, pedestrians, and equestrians. In consideration of these goals, all recommended potential safety
improvements accommodate all modes of transportation and all users of the roadway corridor.
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6.0 STUDY APPROACH AND METHODOLOGY

6.1 APPROACH

The Safety Study’s approach focused on identifying, recommending and prioritizing future corridor
improvements within the study limits that met the following criteria:

e Consideration of Crow Canyon Road as a multi-use and multi-modal corridor.
e Consideration of locations with a high frequency of accidents.
e Preservation of the roadway’s rural character and the minimization of environmental impacts.

e Broad support from the local residents.
6.1.1 CONSIDERATION OF CROW CANYON ROAD AS A MULTI-USE AND MULTI-MODAL CORRIDOR

As previously discussed, Crow Canyon Road functions as both an arterial route for inter-county
commuters as well as local access to the numerous residents, ranches and businesses throughout the
canyon. Although motor vehicles account for the vast majority of traffic using the roadway, recreational
use by cyclists has a high probability of increasing in the future. The identification of future roadway
improvements needs to consider accommaodation of the multi-use and multi-modal nature of the road.

6.1.2 CONSIDERATION OF LOCATIONS WITH A HIGH FREQUENCY OF ACCIDENTS

Locations for future roadway safety improvements were selected based, in large part, upon roadway
segments or sites with a history of high accident frequency. Specific attention was focused upon
locations with a high occurrence of accidents, or accident “clusters,” over the 10-year study period.
These areas are known as high crash concentration locations or HCCLs.

6.1.3 PRESERVE RURAL CHARACTER AND MINIMIZATION OF ENVIRONMENTAL IMPACTS

Throughout the public input process, a strong recurring theme or concern voiced by the majority of the
local residents was the desire to preserve the rural nature and characteristics of the existing roadway.
There was also the strong desire to maintain the existing geometric alignment of the road, fearing that
any alignment improvements at the numerous horizontal curves would just encourage additional
speeding.

The Crow Canyon Road corridor is populated by numerous environmental features. The most significant
of these features is Crow Creek, which is located generally parallel to Crow Canyon Road. The creek runs
adjacent to the roadway throughout Segments 2 and 5, and crosses the roadway in several locations
within the study limits. The creek and surrounding landscape is home to many biological species,
including a number of sensitive species. Cultural and archeological resources are also present within the
study corridor. Future roadway safety improvements need to protect Crow Creek and minimize any
environmental impacts that may be associated with the improvement project.

6.1.4 BROAD SUPPORT FROM THE LOCAL RESIDENTS

The Safety Study included a significant public outreach and participation component in an effort to
identify existing safety issues that concerned the local residents and property owners within the study
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limits. A general description of this outreach effort, and reported concerns from the residents were
presented within the “COMMUNITY INVOLVEMENT” section of the Study. The most prevalent concerns
were:

o Slow down traffic.

e Provide safer access to adjacent properties.
e Reduce amount of motor vehicle traffic.

e Preserve private property.

In order to gain broad, local community support for the recommended potential improvements, these
safety concerns held by many of the corridor residents need to be considered.

6.2 COUNTERMEASURE IMPLEMENTATION

The Study recommends potential future safety improvements, or more commonly referred to as
countermeasures, through the combination of both a Systemic Approach as well as a Spot Location
Approach within the study corridor.

6.2.1 SYSTEMIC APPROACH

The Systemic Approach is based upon addressing a particular safety issue, or multiple issues, within the
entire study corridor. This approach recommends proven safety countermeasures at several crash sites
or locations along the roadway corridor. A benefit of the Systemic Approach is the ability to address
locations where high numbers of accidents or crashes have not occurred, but have similar roadway or
roadside conditions that have been identified as HCCLs.

6.2.2 SPOT LOCATION APPROACH

The Spot Location Approach is based upon treating specific locations having a significantly higher
frequency of crashes. This approach does, however, assume that these locations will continue to
experience these same numbers and types of crashes. The use of 10 years of accident history within the
study corridor, emphasizing the random nature of roadway crashes, has the influence of mitigating this
drawback.

6.3 METHODOLOGY

The methodology used to analyze and review existing locations with safety issues and locations of
potential future safety concerns included site observations within the study corridor; consideration of
the safety concerns brought forward in the community meetings; and collision or crash frequency and
pattern evaluation.

6.3.1 EXISTING ROADWAY SAFETY ISSUES FROM SITE OBSERVATIONS

Field observations of the existing conditions within the study corridor were identified through a
“windshield” reconnaissance of the roadway performed during late 2012 and early 2013. Additionally,
both preliminary engineering and “as-built” construction documents provided by the Public Works staff
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were reviewed. A number of potential safety concerns were noticed during these site visits. These are
summarized in the list below:

Observed Existing Safety Issues

e Numerous curves have limited horizontal sight distance and narrow or no shoulders, especially
the curve at Mile Post 2.15.

e Speed management throughout study corridor.
e Bicycle safety and accommodation — no bike lane or adequate shoulders.
e Limited sight distance on several crest vertical curves.

e Passing zone north of Norris Canyon Road promotes high-speed southbound approach to
signalized intersection.

e Limitations in areas for CHP enforcement and maintenance pullouts.

e Cut retaining walls within clear recovery zone without safety shape.

e Fill retaining walls along creek at edge of shoulder without railing.

e Shoulder widths are not consistent and non-existent at some locations.
e Debris on shoulders such as loose rocks, vegetation, dead animals, etc.
e No safe (or designated) locations to make U-turns.

e Difficulties accessing in and out of driveways.

e Insufficient shoulder width for deceleration into driveways, and for acceleration out of
driveways (turning right).

e Limited turn lanes / sight distance to protect left turning vehicles accessing driveways from rear
end accidents.

e Vehicles following a vehicle slowing down to access a driveway (on the right) often pass to the
left, crossing double yellow lines.

e Vehicles following a vehicle slowing down or stopped to access a driveway (to the left) are often
forced to stop or pass on the right via the shoulder.

o Wildlife (mainly deer) and farm animals on roadway.

e Limited clear recovery zone provisions (critical side slopes, fixed objects — power poles, fire
hydrants, drainage structures, trees, fences, etc.).

e Long uphill northbound grade (near San Ramon) promotes illegal passing.
e Posted speed limit at curves exceeds design standards (sight distance).

e Mud slides / Rock falls / Flooding.

e Pavement edge drop-offs.

e Crosswalk at Cold Water Drive connects into a vegetated slope.
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6.3.2 RISKEVALUATION OF OBSERVED EXISTING SAFETY ISSUES

The methodology used to identify and evaluate the risk levels of potential collisions associated with the
observed existing safety issues was adapted from the Australian “Guide to Roadway Safety: Part 6 Road
Safety Audit.” This same methodology was used for the Road Safety Audit for State Route 84 between
Mission Boulevard and Interstate 680 prepared by Delphi MRC in August 2012. This adopted
methodology relies solely upon professional judgment and, although not scientific, has been found to be
useful in providing a level of risk and a suggested treatment approach of safety issues.

The Australian approach is based upon, “how often the safety issue is likely to lead to a collision,” and
“potential severity of the resulting crash.” The following tables establish criteria regarding the
frequency that an issue is likely to cause a collision and the severity of the collision that would result
from the safety issue.

Table 9: Frequency of which Safety Deficiency Leads to a Crash

Frequency Description

Frequent Once or more per week

Probable Once or more per year (but less than once a week)
Occasional Once every 5 to 10 years
Improbable Less often then every 10 years

Table 10: Likely Severity of the Resulting Crash Type

Severity Description Examples
Catastrophic Likely multiple deaths High-speed, multi-vehicle crash
Likely death or High or medium-speed vehicle/vehicle collision

Serious High or medium-speed collision with a fixed roadside object

Serious Imjury Pedestrian or cyclist struck by a car

Some low-speed vehicle collisions
Minor Likely minor injury Cyclist falls from bicycle at low speed
Left-turn/rear end crash

Likely trivial injury or

Limited
property damage only

Some low-speed vehicle collisions

The criteria from Tables 9 and 10 are then combined to illustrate the resulting level of risk associated
with a particular issue, and then how to respond to that risk.
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Table 11: Resulting Level of Risk

Severity Frequent Probable Occasional | Improbable
Catastrophic Very High Very High Very High High
Serious Very High Very High High Medium
Minor Very High High Medium Low
Limited High Medium Low Low
Table 12: Treatment Approach
Risk Suggested Treatment Approach
Very High Must be corrected.
Hich Should be corrected or the risk significantly reduced,
& even if the treatment cost is high.
Medium Should be corrected or the risk significantly reduced,
if the treatment cost is moderate, but not high.
Low Should be corrected or the risk reduced,
if the treatment cost is low.

Applying this methodology to the existing safety issues observed during the field visits results in
the “Risk Assessment” shown in Table 13 on the following page.

6.3.3 CRASHFREQUENCY AND PATTERN EVALUATION

Crash frequency analysis is one of the two main quantitative crash analysis methods used to
determine the selection and prioritization of potential safety improvement countermeasures. The
numbers of crashes within the study corridor over the period from January 2003 to December 2012
were determined using the State crash database called SWITRS, or Statewide Integrated Traffic
Records System. Table 7 and Figure 19 show all reported accidents within the study corridor over
the 10-year timeframe. More detailed information of each crash is documented in Appendix B.
Through the analysis of the crash data, accident locations and crash characteristics with the highest
frequency were determined.

Study Approach and Methodology 76



MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)

Table 13: Risk Assessment of Observed Existing Safety Issues

Observed Existing Safety Issues Frequency® | Severity Risk

Numerous curves have limited horizontal sight distance and

narrow or no shoulders, especially the curve at Mile Post 2.15. Probable Serious Very High

Speed management throughout study corridor. Probable Serious Very High
Bicycle safety and accommodation - no bike lane or adequate Probable Serious Very High
shoulders.

Limited sight distance on several crest vertical curves. Probable Minor High

Passing zone north of Norris Canyon Road promotes high-speed

southbound approach to signalized intersection. Probable Serious Very High

Limitations in areas for police enforcement and maintenance

Probable Minor High
pullouts.
Cut retaining walls within clizrp I;ecovery zone without safety Probable Serious Very High
Fill retaining walls along creek at edge of shoulder without railing. Probable Serious Very High
Shoulder widths are not consistent and non-existent at some . .
. Probable Minor High
locations.
Debris on shoulders such as loo:tecrocks, vegetation, dead animals, Probable Limited Medium
No safe (or designated) locations to make U-turns. Probable Minor High
Insufficient shoulder width for deceleration into driveways, and . ) .
. . . . Occasional Minor Medium
for acceleration out of driveways (turning right).
Limited turn lanes / sight distance to protect left turning vehicles Probable Minor High

accessing driveways from rear end accidents.

Vehicles following a vehicle slowing down to access a driveway

(on the right) often pass to the left, crossing double yellow lines. Peab' Serious Very High

Vehicles following a vehicle slowing down or stopped to access a

driveway (to the left) are often forced to stop or pass on the right Probable Minor High
via the shoulder.
Wildlife (mainly deer) and farm animals on roadway. Occasional Serious High
Limited clear recovery zone provisions (critical side slopes, fixed
objects - power poles, fire hydrants, drainage structures, trees, Probable Serious Very High

fences, etc.).

Long uphill northbound grade (near San Ramon) promotes illegal Probable Serious Very High

passing.
Posted speed limit at curves exceeds design standards (sight Occasional Minor Medium
distance).
Mud slides / Rock falls / Flooding. Occasional Limited Low
Pavement edge drop-offs. Occasional Minor Medium
Crosswalk at Cold Water Drive connects into vegetated slope. Improbable Minor Low

*Likelihood that observed safety issue will lead to an accident. See Table 9 for descriptions
6.3.4 CRASH RATE ANALYSIS

Crash rate analysis is the other main quantitative crash analysis method used to select and
prioritize countermeasures. Crash rate analysis compares how a specific segment of roadway
compares with similar roadway segments or types. A crash rate for a particular segment of
roadway is expressed as “crashes per million vehicle miles of travel”. The crash rate for
intersections is expressed as “accidents per million entering vehicles.” This analysis method allows
the crash rate of a particular road or roadway segment to be compared with the average crash rate
of similar roads around the state. Figure 20 illustrates the comparison of Crow Canyon Road’s
crash rate (by 0.10 Mile Post increments) to the statewide average for similar roadways.
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Figure 19. Accident Frequency by Location & Type of Collision (2003 - 2013)
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Figure 20: Accident Rate by Location
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7.0 STUDY CORRIDOR ANALYSIS

An analysis of accident data within the study limits shows that 342 accidents were reported over the 10-
year period from January 1, 2003 to December 31, 2012. The total number of accidents within the
corridor over this study period is likely somewhat higher, since not all accidents are reported to the
police.

This section describes the general observations and subsequent accident analyses and safety
evaluations for each roadway study segment. These observations include; the compilation of the risk
assessment of field-observed existing safety issues; the safety concerns perceived by local residents; and
the results of the collision frequency and collision pattern analyses.

It should be noted that this analysis was limited to the evaluation of high accident locations and areas of
concern brought forward by the local residents during the public outreach sessions. The scope of this
Study included the identification and recommendation of future roadway safety improvements at the
conceptual level. The scope did not include activities associated with either preliminary engineering
design or final design plans.

7.1  SEGMENT 1: GREENRIDGE RoAD (MP 0.95) To COLD WATER DRIVE (MP 1.45)
7.1.1 SEGMENT 1 OBSERVATIONS
7.1.1.1 FIELD-OBSERVED SAFETY ISSUES

e A number of curves with narrow shoulders.

e Limited horizontal sight distance at the second curve north of the transition from 4 lanes to 2 lanes
(Mile Post 1.30).

e Numerous power poles within clear recovery zone.
e Inconsistent shoulder widths.
e Lack of enforcement areas.

e Pavement edge drop-offs at edge of shoulder.
7.1.1.2 PERCEIVED SAFETY ISSUES IDENTIFIED BY LOCAL RESIDENTS

o Need increased speed limit enforcement. Many drivers exceeding the posted speed limit.

e Drivers crossing the double yellow line to pass slower vehicles.

e Narrow shoulders in the southbound direction as the road transitions from 2 lanes to 1 lane.
e Many fixed objects along roadside.

e Ponding of storm water on roadway at creek crossing following heavy rainfall.
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7.1.1.3 COLLISION PATTERN ANALYSIS

As shown in Table 14, Segment 1 experienced a higher percentage of “Hit Object” and “Rear-end”
crashes as compared to other accidents in this segment. Of the total 40 accidents that occurred,
fifteen crashes involved hitting a roadside object and seven crashes were rear-end collisions.

“Unsafe Speed” or “Improper Turning” were the primary collision factors most citied by the
responding officer. Although 64% of vehicles were recorded as travelling below the posted speed
limit, the available accident information suggests that approximately 30% of reported crashes were
speed related.

The crash rate in this segment slightly exceeded the state-wide average over the 10-year study
period.

Over 50% of the crashes occurred at the signalized intersections of San Simeon Place, Greenridge
Road and Cold Water Drive.

Table 14: Segment 1 Collision Pattern

Accident or Collision Type
Animal- . Head- Hit Rear- . . Segment
Segment Involved Broadside On Object Overturned End Sideswipe Total
3 5 2 15 3 7 5 40
(8%) (13%) (5%) (38%) (8%) (18%) (13%)

7.1.2 SEGMENT 1 ANALYSIS

Field observed safety conditions that would rate as “Very High” in the risk evaluation include:
— Numerous fixed objects within the clear recovery zone.

— Speed management throughout segment.

— Bicycle safety and accommodation.

Field observed safety conditions that would rate as “High” in the risk evaluation include:

— Limited horizontal sight distance at the second curve north of the transition from 4 lanes to
2 lanes (Mile Post 1.30).

— Inconsistent shoulder widths.

Crash frequency analysis indicates that 15 collisions or 38% of the total collisions within Segment 1
involved a fixed object.

Speeding was the primary collision factor for over 30% of the total collisions.

With the exception of the signalized intersection at Greenridge Road, the crash rate within the
segment did not exceed the state-wide average for similar facilities.

7.1.3 SEGMENT 1 EVALUATION

Fixed objects within the clear recovery zone should be protected or relocated.
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e Although the horizontal curve at Mile Post 1.30 was rated as a “High” risk from field observations,
crash data indicated that the area is significantly below the state-wide accident rate.

e Pavement restriping to increase shoulder width should be considered, similar to the 2012/2013 Cold
Water Drive to Mile Post 5.30 Improvements discussed under “STUDY CORRIDOR BACKGROUND.”

e Construction of areas for police enforcement should be considered.
e Shoulder “backing” should be constructed where feasible.

e Routine maintenance is recommended where roadway ponding is observed.

7.2 SEGMENT 2: CoLD WATER DRIVE (MP 1.45) To MILE PoST 2.25
7.2.1 SEGMENT 2 OBSERVATIONS
7.2.1.1 FIELD-OBSERVED SAFETY ISSUES

e A number of curves with narrow shoulders.

e Limited horizontal sight distance at curves in the vicinity of Mile Post 2.15.

e Retaining walls without safety shape within clear recovery zone.

e Numerous fixed objects (power poles, fire hydrant, tree, fence) within clear recovery zone.
e Inconsistent shoulder widths.

e Lack of enforcement areas.

e Pavement edge drop-offs at edge of shoulder.
7.2.1.2 PERCEIVED SAFETY ISSUES IDENTIFIED BY LOCAL RESIDENTS

e Need increased speed limit enforcement. Many drivers exceeding the posted speed limit.
e Drivers crossing the double yellow line to pass slower vehicles.

e Narrow or no shoulders.

e Many fixed objects along roadside.

e Inadequate signing and lighting at Mile Post 2.15.

e Unsafe for bicycle riders.
7.2.1.3 COLLISION PATTERN ANALYSIS

e As shown in Table 15, “Hit Object” (35%), “Head-on” (22%) and “Broadside” (15%) crashes account
for the highest percentages of accidents within Segment 2.

e Of the 93 total crashes in this segment, over 50 occurred at, or in the vicinity of MP 2.15—the site of
a sharp horizontal curve with limited shoulder width and an “unforgiving” roadside area consisting
of a steep hillside in the northbound direction and guardrail protecting the steep bank of Crow
Creek in the southbound direction.
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Approximately 50% of the accidents within the study period were reported as speed-related. The
85"%-tile speed was recorded as 49 mph, 9 mph above the posted speed. Nearly 70% of vehicles
were recorded as exceeding the posted speed limit of 40 mph.

In 63 of the total 93 accidents studied, the road surface was reported as “wet”

The crash rate for the majority of the segment length exceeds the state-wide average for similar
facilities. The above average crash numbers appear to relate to the existing narrow width of the
roadway and the sharp roadway curvature, particularly at MP 2.15.

Within the study period timeframe, the County has constructed safety improvements at MP 2.15 in
response to the high accident rate. In September, 2010 the County completed pavement grooving
and resurfacing of both the northbound and southbound travel lanes, as well as the installation of a
median rumble strip. Since completion of this improvement, only 3 accidents have occurred in the
vicinity. Two of the accidents involved drunk drivers hitting fixed objects off the road. The third
crash was a head-on collision resulting in a fatality.

Table 15: Segment 2 Collision Pattern

Accident or Collision Type
Animal- . Head- Hit Rear- . . Segment
Segment Involved Broadside on Object Overturned End Sideswipe Total
2 3 14 20 33 4 10 9 93
(3%) (15%) (22%) (35%) (4%) (11%) (10%)

7.2.2 SEGMENT 2 ANALYSIS

o Field observed safety conditions that would rate as “Very High” in the risk evaluation include:

— Limited horizontal sight distance at curves in the vicinity of Mile Post 2.15.

— Retaining walls without safety shape within clear recovery zone at Mile Posts 1.60, 1.80 and
1.90.

— Numerous fixed objects within the clear recovery zone.

— Speed management throughout segment.

— Bicycle safety and accommodation.

e Field observed safety conditions that would rate as “High” in the risk evaluation include:

— Inconsistent shoulder widths.

e Local residents also mentioned the need for additional signing and lighting at Mile Post 2.15.

7.2.3 SEGMENT 2 EVALUATION

e Although the horizontal curve at Mile Post 2.15 was rated as a “Very High” risk from field

observations, crash data indicated that following the completion of pavement grooving, resurfacing
and median rumble strip installation in late summer of 2010, the crash rate for non-DUI related
accidents was reduced to 0.66 collisions per million vehicle miles.
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e The presence of retaining walls without safety shapes observed during field observations suggested
a “Very High” risk potential. However, analysis of 10 years of SWITRS’ crash data did not indicate
that the presence of the walls contributed to the cause or severity of crashes.

e Fixed objects within the clear recovery zone should be protected or relocated.

e Provide wider roadway shoulders where feasible.

e Construction of areas for police enforcement should be considered.

e Shoulder “backing” should be constructed where feasible.

e Analysis of crash data and field observations did not suggest additional signing or lighting at Mile

Post 2.15 appeared warranted.

7.3 SEGMENT 3: MILE PosT 2.25 T0 NORRIS CANYON ROAD (MP 3.44)
7.3.1 SEGMENT 3 OBSERVATIONS
7.3.1.1 FIELD-OBSERVED SAFETY ISSUES

e Driveway connections throughout Segment 3.

e Narrow shoulders and limited horizontal sight distance at curve at southern end of segment.
e Limited vertical sight distance near northern end of segment.

e Numerous fixed objects (power poles, fire hydrant, fence) within clear recovery zone.

e Inconsistent shoulder widths.

e Llack of enforcement areas.

e Pavement edge drop-offs at edge of shoulder.
7.3.1.2  PERCEIVED SAFETY ISSUES IDENTIFIED BY LOCAL RESIDENTS

e Need increased speed limit enforcement. Many drivers exceeding the posted speed limit.

e Drivers crossing the double yellow line or running off shoulder to pass vehicles waiting to turn into
adjacent driveways.

e Narrow or no shoulders.

o Very difficult to enter or exit driveways due to the high volumes of traffic.
e High truck traffic.

e Many fixed objects along roadside.

e Unsafe for bicycle riders.
7.3.1.3  COLLISION PATTERN ANALYSIS

e As shown in Table 16, accidents involving “rear-end” and “hit object” crashes account for over 70%
of the total collisions. Crashes reported as “broadside” account for 9% of the total collisions in
Segment 3.
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With the exception of the northerly end of Segment 3, the crash rate within the segment is below
the state-wide average.

The “rear-end” and “broadside” crashes are likely a result of stopped vehicles attempting to enter or
leave adjacent driveways. The “hit object” crashes are likely a result of vehicles attempting to pass
stopped vehicles that are waiting for gaps in the opposing traffic stream to complete their turns into
adjacent driveways.

Narrow shoulders, the limited roadside recovery area, and lack of protected turning lanes are
factors in nearly 90% of the reported crashes.

Although the 85"%-tile speed is just slightly above the posted limit, the primary collision factor of
nearly 35% of the reported crashes was listed as “unsafe speed.”

Table 16: Segment 3 Collision Pattern

Accident or Collision Type
Animal- . Head- Hit Rear- . . Segment
Segment Involved Broadside on Object Overturned End Sideswipe Total
3 1 6 5 22 2 26 3 65
(2%) (9%) (8%) (34%) (3%) (40%) (5%)

7.3.2 SEGMENT 3 ANALYSIS

Field observed safety conditions that would rate as “Very High” in the risk evaluation include:
— Limited horizontal sight distance at curves at Mile Posts 2.30 and 3.25.

— Vehicles crossing over the double yellow line to pass stopped vehicles waiting to turn into
driveways.

— Numerous fixed objects within the clear recovery zone.

— Speed management throughout segment.

— Bicycle safety and accommodation.

Field observed safety conditions that would rate as “High” in the risk evaluation include:
— Inconsistent shoulder widths.

— Limited sight distance at the vertical curves near Mile Posts 2.50, 3.15 and the approach to
the intersection with Norris Canyon Road.

— No protected turn lane for vehicles attempting to access driveways

— Vehicles using the roadway shoulder to pass vehicles waiting to turn into driveways.

7.3.3 SEGMENT 3 EVALUATION

Although the horizontal curves at Mile Posts 2.30 and 3.25 were rated as a “Very High” risk from
field observations, analysis of the SWITRS’ crash data did not suggest that the existing sight distance
contributed to the cause or severity of crashes. However, it is recommended to study installing a
reduced speed warning sign in the vicinity of Mile Post 2.30.

Provisions for protected turning lanes and acceleration/deceleration areas adjacent to driveways are
recommended.
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e Fixed objects within the clear recovery zone should be protected or relocated.

e From review of the SWITRS data, the limited sight distance at the vertical curves near Mile Posts
2.50, 3.15 and the approach to the intersection with Norris Canyon Road do not appear to have
contributed to the cause or severity of crashes.

e Provide wider roadway shoulders where feasible.
e Construction of areas for police enforcement should be considered.
e Shoulder “backing” should be constructed where feasible.

e Trucks exceeding 3 axles accounted for less than 1% of the total daily traffic.

7.4  SEGMENT 4: NORRIS CANYON ROAD (MP 3.44) T0 MILE POST 4.45
7.4.1 SEGMENT 4 OBSERVATIONS
7.4.1.1 FIELD-OBSERVED SAFETY ISSUES

e Driveway connections on west side of roadway throughout Segment 4.
e Numerous fixed objects (power poles, fire hydrant, fence) within clear recovery zone.
e Lack of enforcement areas.

e Pavement edge drop-offs at edge of shoulder.
7.4.1.2 PERCEIVED SAFETY ISSUES IDENTIFIED BY LOCAL RESIDENTS

e Need increased speed limit enforcement. Many drivers exceeding the posted speed limit.
e Drivers “tailgating” slower vehicles.

e Limited locations for U-turns necessary to access driveways.

e Many fixed objects along roadside.

e Silt debris on south side roadway shoulder at north end of segment.
7.4.1.3  COLLISION PATTERN ANALYSIS

e As shown in Table 17, a high percentage (46%) of “hit object” crashes occurred within Segment 4.
The next largest percentages of the total crashes reported involved “broadside” (17%) and “rear-
end” (15%) crashes.

e With the exception of the area in the vicinity of the intersection with Norris Canyon Road, the crash
rate for the segment is below the state-wide average of 1.03 collisions per million vehicle miles.

e Similar to Segment 3, the “Broadside” and “rear-end” crashes seem to be related to a lack of
protected turning lanes.

e The 85M%-tile speed was recorded as 59 mph, nearly 10 mph above the posted speed limit. “Unsafe
speed” was the primary collision factor in over 25% of the reported crashes.
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e InJuly, 2011 the County constructed intersection geometric improvements, including installation of
a traffic signal and intersection safety lighting, at the Norris Canyon Road intersection. Since
completion of these improvements, only 3 accidents were reported prior to the end of the study
period. Two accidents involved a vehicle hitting a fixed object. The third crash involved a collision

with a deer.
Table 17: Segment 4 Collision Pattern
Accident or Collision Type
Animal- . Head- Hit Rear- . . Segment
Segment Involved Broadside on Object Overturned End Sideswipe Total
4 3 9 1 24 3 8 4 52
(6%) (17%) (2%) (46%) (6%) (15%) (8%)

7.4.2 SEGMENT 4 ANALYSIS

e Field observed safety conditions that would rate as “Very High” in the risk evaluation include:
— Numerous fixed objects within the clear recovery zone.

— Southbound passing zone in advance of the signalized intersection with Norris Canyon Road
promotes high speed approach to the intersection.

— Speed management throughout segment.
e Field observed safety conditions that would rate as “High” in the risk evaluation include:

— Limited locations to complete legal U-turns to access driveways.
7.4.3 SEGMENT 4 EVALUATION

e Although the passing zone in advance of the signalized intersection at Norris Canyon Road promotes
high speeds approaching the intersection, only two non-animal related crashes have been recorded
since the traffic signal was installed.

e Fixed objects within the clear recovery zone should be protected or relocated.

e Construction of additional areas for drivers to complete legal U-turns is recommended.
e Construction of areas for police enforcement should be considered.

e Shoulder “backing” should be constructed where feasible.

e Routine maintenance is recommended where mud and silt cover roadway shoulder.

7.5  SEGMENT 5: MILE PosT 4.45 To ALAMEDA COUNTY LINE (MP 6.85)
7.5.1 SEGMENT 5 OBSERVATIONS
7.5.1.1 FIELD-OBSERVED SAFETY ISSUES

e A number of curves with narrow shoulders and limited sight distance.
e Limited vertical sight distance near Contra Costa County line.

e Retaining walls without safety shape within clear recovery zone.
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Retaining wall without railing within the clear recovery zone.

Many driveways throughout segment.

Numerous fixed objects (power poles and fire hydrants) within clear recovery zone.
Inconsistent shoulder widths.

Overgrown vegetation at some locations.

Lack of enforcement areas.

Pavement edge drop-offs and steep slopes at edge of shoulder.

Additional roadway lighting would enhance safety.

7.5.1.2 PERCEIVED SAFETY ISSUES IDENTIFIED BY LOCAL RESIDENTS

Need increased speed limit enforcement. Many drivers exceeding the posted speed limit.
Drivers “tailgating” slower vehicles.

Drivers crossing the double yellow line to pass slower vehicles.

Narrow or no shoulders.

Difficult to safely enter or exit driveways.

Many fixed objects along roadside.

Extremely unsafe for bicyclists.

7.5.1.3 COLLISION PATTERN ANALYSIS

Similar to Segments 1, 3 and 4, Segment 5 experienced a high percentage of “rear-end” and “hit
object” crashes as shown in Table 18. These two types of crashes combined accounted for nearly
60% of the total crashes that were reported within the study period. Additionally, “broadside”
crashes accounted for another 15% of the total crashes studied.

The majority of Segment 5 had a crash rate below the state-wide average of 1.03. The exceptions
are in the vicinity of Mile Posts 4.50, 5.50, 6.00 and 6.70.

The curvature of the roadway, limited roadside recovery areas and stopped vehicles waiting to turn
into adjacent driveways appear to explain the high crash frequency of “rear-end,” “hit object” and
“broadside” crash types within these limits.

67% of the vehicles were travelling below the posted speed limit.

”Unsafe speed” was the primary collision factor in approximately 20% of the crashes.
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Table 18: Segment 5 Collision Pattern

Accident or Collision Type
Animal- . Head- Hit Rear- . . Segment
Segment Involved Broadside On Object Overturned End Sideswipe Total
5 4 14 6 29 8 24 7 92
(4%) (15%) (7%) (32%) (9%) (26%) (8%)

7.5.2 SEGMENT 5 ANALYSIS

e Field observed safety conditions that would rate as “Very High” in the risk evaluation include:

- Limited horizontal sight distance at curves in the vicinity of Mile Posts 4.90, 5.65 and 5.85.

Retaining wall without railing within the clear recovery zone in the vicinity of Mile Post 4.70.
- Retaining wall without safety shape within the clear recovery zone at Mile Post 5.75.

- Vehicles crossing over the double yellow line to pass stopped vehicles waiting to turn into
driveways.

- Long uphill grade at north end of Segment 5 promotes illegal passing for northbound traffic.

- Numerous fixed objects within the clear recovery zone.

- Speed management throughout segment.

- Bicycle safety and accommodation.

Field observed safety conditions that would rate as “High” in the risk evaluation include:

- Inconsistent shoulder widths.

- Limited sight distance at the vertical curves near Mile Posts 4.80, 5.25, 5.65, 6.00, 6.15 and 6.70.
- No protected turn lanes for vehicles attempting to access driveways.

- Vehicles using the roadway shoulder to pass vehicles waiting to turn into driveways.

Residents had significant difficulties entering and exiting their driveways.

7.5.3 SEGMENT 5 EVALUATION

Although the horizontal curves at Mile Posts 4.90, 5.65 and 5.85 were rated as a “Very High” risk
from field observations, analysis of the SWITRS’ crash data did not suggest that the existing sight
distance contributed to the cause or severity of crashes.

Provisions for protected turning lanes and acceleration/deceleration areas adjacent to driveways are
recommended.

Fixed objects within the clear recovery zone should be protected or relocated.

The presence of a retaining wall without safety shape at Mile Post 5.75 observed during field
observations suggested a “Very High” risk potential. However, analysis of 10 years of SWITRS’ crash
data did not indicate that the presence of the wall contributed to the cause or severity of crashes.
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e The presence of a retaining wall without railing at Mile Post 4.70 observed during field observations
suggested a “Very High” risk potential. However, analysis of 10 years of crash data did not indicate
that the presence of the wall contributed to the cause or severity of crashes.

e Provide wider roadway shoulders where feasible. As a minimum, pavement resurfacing and
restriping to increase shoulder width should be considered from Mile Post 5.30 to the Contra Costa
County line (similar to the 2012/2013 Cold Water Drive to Mile Post 5.30 Improvements discussed
under “STUDY CORRIDOR BACKGROUND").

e From review of the SWITRS data, the limited sight distance at the vertical curves near Mile Posts
4.80, 5.25, 5.65, 6.00, 6.15 and 6.70 do not appear to have contributed to the cause or severity of
crashes.

e Construction of areas for police enforcement should be considered.
e Installation of roadway lighting at Mile Posts 4.52, 5.23, and 6.20 should be considered.
e Shoulder “backing” should be constructed where feasible.

e Routine maintenance is recommended to trim trees and overgrown vegetation.

7.6 CORRIDOR EVALUATION SUMMARY
A summary of the study corridor safety evaluation, on a segment by segment basis, is shown in Table 19.

Table 19: Summary of Study Corridor Safety Evaluation

. Study Corridor Segment
Potential Safety Issue
y 1 2 3 4 5
Fixed Objects Within YES YES YES YES YES
Clear Recovery Zone
Narrow Shoulder Width YES YES YES YES
Shoulder “Drop-Off” YES YES YES YES YES
Ly o'\ YES YES YES YES YES
Enforcement Areas
Unsafe Speed YES YES YES YES YES
Limited Sight Distance for YES YES YES YES
Horizontal Curves (MP1.30) | (MP2.15) | (MP 2.30,3.25) (MP 4.90, 5.65, 5.85)
L ) ) YES YES
leltg‘irst‘i%glt chlli:;aezce for (MP 2.50, 3.15, (MP 4.80, 5.25, 5.65,
Norris Cyn. I/S) 6.00, 6.15, 6.70)
Difficult Driveway YES YES YES
Ingress/Egress
Inadequate Roadway YES
Lighting (MP 4.52,5.23, 6.20)
Retaining Walls Without YES YES
Safety Shape (MP1.60, (MP 5.75)
1.80,1.90) )
Retaining Walls Without YES
Railing (MP 4.70)
lel'Fed Routine YES YES YES
Maintenance
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8.0 COUNTERMEASURE CONSIDERATIONS

At the completion of the study corridor analysis (involving the observations, analysis and evaluation of
each roadway segment), consideration of appropriate safety improvements was undertaken to reduce
the likelihood of future vehicle crashes. Individual standard safety improvements are referred to as
countermeasures. Each of these countermeasures typically has a Crash Reduction Factor (CRF) to help
identify the expected percentage reduction in vehicle crashes the proposed countermeasures would
achieve.

Selection of countermeasures is focused on crash history and roadway characteristics of a particular site
or area along the roadway. For a particular countermeasure to be effective, it must meet several criteria
including:

e Technical feasibility — Is the countermeasure a likely answer for the identified safety problem?

e Cost effectiveness — Will the proposed countermeasure produce safety benefits that exceed the cost
of the countermeasure?

e Acceptability — Will the proposed countermeasure be readily understood and accepted by the local
community?

e Practicability — Will there be a problem of non-compliance, i.e. can the countermeasure work as
intended without unreasonable enforcement effort?

The potential countermeasures for this Safety Study were further evaluated and selected based upon
their ability to address the following specific criteria identified during the public meetings:

e Consideration of Crow Canyon Road as a multi-use, multi-modal corridor.

e Historical areas of accident locations and maintenance issues.

e Minimization of environmental impact and incorporation of “context sensitive” solutions.
e Broad community support.

e Conform to established guidelines for safety improvements.

e Potential to compete for federal, State and local funding sources.

Additionally, the proposed countermeasures were selected based upon their ability to meet both an
immediate goal (upon installation) of reducing speeds, improving safe ingress and egress to/from
properties fronting the roadway and improving multi-modal safety; and a long-term goal of decreasing
accident frequency and severity.

8.1 PROPOSED COUNTERMEASURES

The potential safety issues identified and discussed in Section 7.0, “STUDY CORRIDOR ANALYSIS,” were
evaluated for standard countermeasure application. Table 20 identifies those potential safety issues
where countermeasure(s) have been recommended as future improvement projects. In cases where
countermeasures were not recommended, the rational for the decision is noted.
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Table 20: Proposed Safety Improvements

Recommend

Potential Safety Issue
! ty Issu Countermeasure

Fixed Objects Within Clear Recovery Zone
Narrow Shoulder Width
Shoulder “Drop-0ff”
Limited Police Enforcement Areas
Unsafe Speed
Limited Sight Distance for Horizontal Curves
Limited Sight Distance for Vertical Curves
Difficult Driveway Ingress/Egress
Inadequate Roadway Lighting
Retaining Walls Without Safety Shape
Retaining Walls Without Railing
Limited Routine Maintenance v
*Accident data does not suggest that modifying the retaining walls would improve safety.

LRI RNENEIANENANENENAN

The following discussion describes 17 countermeasures that are proposed as future construction
projects, and 1 countermeasure relating to routine maintenance. Where proposed signing or pavement
markings have been recommended, these countermeasures are intended to comply with the California
Manual on Uniform Traffic Control Devices (CAMUTCD). The CAMUTCD provides the minimum standard
requirements for traffic control devices on all roadways open to public travel.

Whereas these proposed projects can be implemented as stand-alone countermeasures, many can be
used in combination to achieve greater safety benefits. The countermeasures addressed both corridor-
wide and segment-specific safety issues, and have been presented in near-term, medium-term or long-
term categories based upon the level of project development effort and cost of installation or
construction. These near-term, medium-term, and long-term categories are defined as follows:

Near-Term Countermeasures — Straightforward safety improvement projects with minimal
environmental and right of way impact that could be constructed within a two-year timeframe. These
countermeasures would consist of projects addressing features such as improved guidance for drivers
and bicyclists, removing or protecting roadside hazards and improved identification of roadside hazards.
The estimated construction cost of these improvements would be in the range of $1M to $2M for each
project.

Medium-Term Countermeasures — These improvement projects likely involve more significant impacts
to environmental resources and adjacent private property due to minor roadway or shoulder widening.
These improvements require more project development time and effort, and are estimated to cost
between $S2M and $5M for each construction contract. The medium-term countermeasures would be
expected to be in construction within a five-year timeframe.

Long-Term Countermeasures — Large, complex improvements that have significant environmental
and/or right of way impacts due to geometry or roadway typical section modifications. The proposed
long-term countermeasures should be considered if necessary, following the implementation of the
near-term and medium-term countermeasures. These projects require significant project development
effort , and consequently would not be expected to be in construction until 2025. The estimated
construction cost of these improvements would be in the range of $5M to $10M or more.

Countermeasure Considerations 92



MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)

8.2  PROPOSED CORRIDOR-WIDE COUNTERMEASURES

8.2.1 CM 01: VEHICLE SPEED FEEDBACK SIGNS (NEAR-TERM)

A vehicle speed feedback sign displays to approaching drivers the speed at which they are traveling. The

purpose of the sign is to slow vehicles down by alerting drivers they are travelling at an unsafe speed.
The signs are typically installed as an alternative to physical devices
(speed bumps, speed tables, etc.), where traffic volume and vehicle
speeds would make the installation of physical devices unsafe. The sign
is an interactive sign, generally constructed of a series of LEDs. These
signs are typically installed in conjunction with an R-2 Speed Limit Sign.
Numerous studies have shown that the signs are effective at reducing
the average speed of vehicles.

This countermeasure consists of installing nine speed feedback signs at
locations along the entire corridor where speed surveys indicated a
large percentage of drivers exceeding the speed limit and at locations in
advance of horizontal curves with limited sight distance. These
locations are shown in Figure 21. These installations would be solar
powered and have minimal impact to the roadside environment.

8.2.2 CM 02: PoLICE ENFORCEMENT AREA (NEAR-TERM)

Police enforcement areas provide widened paved shoulder
areas at strategic spacing where an officer can sit and
observe motorists and a place where the officer can have a
targeted vehicle pull over for enforcement of traffic
(particularly speeding) infractions. This safety element has
the potential of reducing accidents resulting from
speeding (by the presence of a police officer) and by
moving parked vehicles further from the edge of the
traveled way.

This countermeasure consists of paving 20 areas adjacent to the existing roadway, in most locations
providing pervious pavement over the existing graded shoulder area. The paved areas would be 8 feet in
width and of a sufficient length to allow vehicles to decelerate safely off, and accelerate safely into the
traveled way. The pavement edge should be constructed at a 30 degree angle to provide a “Safety Edge”
as described in Countermeasure 4. The exact location of the paved areas could be sited to avoid the
removal of any trees and to impart minimal impact to the roadside environment. The proposed
enforcement areas are shown in Figure 21.

8.2.3 CM 03: ROUNDABOUTS (LONG-TERM)

Speed management is a significant issue within several segments of the study corridor. This issue has
been the paramount concern voiced by the local residents at the outreach meetings and further
documented in the speed survey performed as part of this Safety Study.

Police visibility and increased enforcement typically results in only temporary compliance. A more long-
term or permanent solution to reduce the speed of vehicles is to change the character of the roadway
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itself. By changing the look or function of the roadway, drivers are encouraged to reduce the speed of
their vehicles as they approach the change in the roadway. This technique of changing the character of
the roadway is called traffic calming.

There are many traffic-calming treatments that are effective in reducing the speed of vehicles. One such
treatment is the construction of a modern roundabout. A roundabout is a circular intersection where
vehicles travel counterclockwise around a center island. The traffic operational features include:

e Roadway geometry that results in a low-speed environment.

e Operational benefits resulting from entering traffic yielding to vehicles in the circulatory
roadway.

e Reduction in vehicle conflicts due to channelization at the entrance and deflection around a
center island.

This countermeasure consists of constructing four roundabouts at the following locations (See Figure
31):

e MP2.00

e MP2.50

e MP 3.45 (Intersection with Norris Canyon Road)

e MP5.10

Where locations are not at existing intersections, the roundabouts are intended to act as traffic calming
devices to reduce the speed of vehicles travelling through the study corridor.

The construction of roundabouts proposed by this countermeasure would have a significant impact to
the roadway environment, and may require permits and approvals from the following agencies:

e San Francisco Regional Water Quality Control Board — National Pollutant Discharge Elimination
System (NPDES) Construction General Permit and Clean Water Act (CWA) Section 401 Water
Quality Certification.

e U.S. Fish and Wildlife Service — Section 7 Consultation (California red-legged frog).
e (California Department of Fish and Wildlife — Section 1602 Streambed Alteration Agreement.

e C(California Department of Fish and Wildlife — California Endangered Species Act Incidental Take
Permit.

e U.S. Army Corps of Engineers — Clean Water Act Section 404 Permit.

8.2.4 CM 04: INCREASE ANNUAL SHOULDER MAINTENANCE (NEAR-TERM)

This countermeasure would increase the annual County budget for shoulder maintenance along Crow
Canyon Road to repair cracks and potholes, replace shoulder backing, and remove debris from the
roadway shoulder. This countermeasure could also reduce the potential for bicyclists to veer into the
traveled way to avoid obstacles and reduce ponding of water into the traveled way after a storm.

The shoulder “drop-off,” resulting from the subsidence of shoulder backing over time, can cause a driver
to lose control of their vehicle if they should run off the pavement and then attempt to return to the
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travelled way. To reduce pavement-edge related crashes, it is recommended that a “Safety Edge” be
constructed in lieu of a vertical drop-off at the edge of the roadway pavement. The “Safety Edge” is a
construction technique that shapes the edge of the pavement to 30 degrees, reducing the potential for
drivers to lose control as they steer back onto the roadway. The “Safety Edge” is one of the Federal
Highway Administration’s Nine Proven Safety Countermeasures. It is a relatively new feature in recent
years and it is currently being implemented by the County in appropriate circumstances.

8.2.5 CM 05: ADDITIONAL LIGHTING/SIGNAGE (WHERE NEEDED) (MEDIUM-TERM)

Based upon the review of accidents and geometric conditions, new street lights are recommended in
the vicinity of PM 4.52, 5.23 and 6.20. Each location would consist of the installation of three light
standards at 200 foot to 300 foot spacing, with luminaires of sufficient wattage to provide appropriate
illumination. Adding lighting can improve nighttime visibility and provide necessary guidance to those
that are unfamiliar with the route. The installation of roadway lighting will have minimal impact to the
roadside environment.

8.2.6 CM 06: GUARDRAILS (WHERE NEEDED) (SEGMENTS 2, 3,4 & 5) (MEDIUM-TERM)

Ideally, a roadside should be free of any fixed objects or slopes that would have the potential to increase
the severity of an accident, should a crash occur. In such an environment, drivers who had run off the
road would have enough space to safely regain control of their vehicles and come to a stop without
hitting any fixed objects or experiencing the vehicle rolling over as a result of a steep slope. This space or
recovery area is known as the Clear Recovery Zone. Given the roadside constraints associated with most
conventional highways, Caltrans advises a minimum traversable clear recovery area of 20 feet. The
nationally recognized American Association of State Highway and Transit Officials (AASHTO) recommend
a range of 20-22 feet or more.

Unfortunately, given the natural and man-made features occupying the roadside of Crow Canyon Road,
providing such a continuous area free of hazards is not possible without significant environmental,
private property and cost impacts.

Where providing the full 20-22 foot or more clear recovery zone is not possible, and removal or
relocation of the fixed object is impractical due to cost or other reasons, shielding the object or hazard
with guardrail is a possible countermeasure that can provide an incremental improvement in safety.

This countermeasure consists of consideration of the installation of metal beam guardrail at locations
where the existing roadway embankment on the downslope side of the roadway is within 30 feet from
the edge of travelled way. This countermeasure could also include metal beam guardrail at the 66 utility
poles that are located in close proximity to the edge of travelled way. Any proposed new locations of
guardrail should be thoroughly evaluated through the completion of a preliminary engineering analysis.
See Figures 22-26. Installation of guardrail would have minimal impact to the roadside environment.

8.3  PROPOSED SEGMENT 2 COUNTERMEASURES

8.3.1 CM 07: MEDIAN RUMBLE STRIP WITH 6-FT SHOULDERS (LONG-TERM)

A median or centerline rumble strip provides an audible warning and a tactile rumble when driven on to
alert drivers that they are drifting out of their lane and possibly crossing the centerline into the opposing
direction of traffic.
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This countermeasure, shown on Figure 32, consists of widening the roadway to include a 4-foot wide
median rumble strip and a 12-foot travel lane and 6-foot shoulder in both the northbound and
southbound directions of travel.

The 6-foot shoulders on each side of the roadway would provide safe refuge for disabled vehicles,
recovery room for a “run-off-the-roadway” driver, safe areas for bicyclists and pedestrians, room for
roadway and roadside maintenance, and police and first responders. The widened shoulders would also
improve stopping sight distance in the vicinity of sharp curves.

Where shoulder widening is impractical due to the natural topography adjacent to the roadway, there
may be opportunities to pave the existing gravel base adjacent to the road to provide an incremental
benefit.

The widening of Crow Canyon Road to provide a median rumble strip and 6-foot shoulders in both the
northbound and southbound directions of travel would have a significant impact to the roadside
environment, and may require permits and approvals from the following agencies:

e San Francisco Regional Water Quality Control Board — National Pollutant Discharge Elimination
System (NPDES) Construction General Permit and Clean Water Act (CWA) Section 401 Water
Quality Certification.

e U.S. Fish and Wildlife Service — Section 7 Consultation (California red-legged frog).
e (California Department of Fish and Wildlife — Section 1602 Streambed Alteration Agreement.

e C(California Department of Fish and Wildlife — California Endangered Species Act Incidental Take
Permit.

e U.S. Army Corps of Engineers — Clean Water Act Section 404 Permit.
8.3.2 CM 08: TUNNEL AT MP 2.15 - NORTHBOUND (LONG-TERM)

This countermeasure consists of a northbound one-lane tunnel at MP 2.15. See Figure 33. Southbound
traffic would remain on the existing roadway alignment. This would improve horizontal sight distance in
the northbound direction and would be expected to reduce the number of accidents in the vicinity of
MP 2.15, without any impact to Crow Creek.

This project would have a significant impact to the roadway environment, and may require permits and
approvals from the following agencies:

e San Francisco Regional Water Quality Control Board — National Pollutant Discharge Elimination
System (NPDES) Construction General Permit and Clean Water Act (CWA) Section 401 Water
Quality Certification.

e U.S. Fish and Wildlife Service — Section 7 Consultation (California red-legged frog).
e (California Department of Fish and Wildlife — Section 1602 Streambed Alteration Agreement.

e (California Department of Fish and Wildlife — California Endangered Species Act Incidental Take
Permit.

e U.S. Army Corps of Engineers — Clean Water Act Section 404 Permit.
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8.3.3 CM 09: TUNNEL AT MP 2.15 - BOTH DIRECTIONS (LONG-TERM)

This improvement project consists of a two-way (northbound and southbound) tunnel at MP 2.15. With
the construction of this countermeasure, the existing roadway alignment would be abandoned. This
project would provide widened shoulders in each direction, thereby improving horizontal sight distance
and overall safety in each direction of travel without impact to Crow Creek. This countermeasure, shown
on Figure 34, would have a significant impact to the roadway environment, and may require permits and
approvals from the following agencies:

e San Francisco Regional Water Quality Control Board — National Pollutant Discharge Elimination
System (NPDES) Construction General Permit and Clean Water Act (CWA) Section 401 Water
Quality Certification.

e U.S. Fish and Wildlife Service — Section 7 Consultation (California red-legged frog).
e (California Department of Fish and Wildlife — Section 1602 Streambed Alteration Agreement.

e (California Department of Fish and Wildlife — California Endangered Species Act Incidental Take
Permit.

e U.S. Army Corps of Engineers — Clean Water Act Section 404 Permit.
8.4 PROPOSED SEGMENT 3 COUNTERMEASURES

8.4.1 CM 10: SHOULDER WIDENING — 8" AT DRIVEWAYS — ACCELERATION /DECELERATION AREAS
(MEDIUM-TERM)

This countermeasure consists of widening the shoulders to 8 feet on both sides of each driveway. See
Figure 27. The wider shoulder will provide areas for vehicles to gradually accelerate or decelerate while
outside of the traveled way, thereby reducing their impact on through traffic. The pavement edge
should be constructed at a 30 degree angle to provide a “Safety Edge” as described in Countermeasure
04. The construction of these acceleration/deceleration areas has the potential to reduce the crash
frequency and severity within the study corridor where driveways are located. These paved areas are
within the road right of way and would have minimal impact to the roadside environment.

8.4.2 CM 11: Two-WAY LEFT TURN LANE (LONG-TERM)

The purpose of a two-way left turn lane is to remove left-turning vehicles from the through lane and
provide storage for those vehicles in the median area until an adequate gap in the opposing traffic
appears. In areas where two-way left turn lanes are in use, the severity and frequency of vehicle
accidents has been reduced. Accident frequency is reduced since the stopped, or slow left turning
vehicle, has been removed from the through lanes of traffic. Accident severity is reduced since
additional perception time is available, thereby reducing left-turn crossing conflicts. In order to
discourage utilizing the two-way left turn lane for passing of slower vehicles, raised planted medians
would be constructed between driveway openings as shown on Figure 30. The construction of a two-
way left turn lane would have limited impact to the roadway environment.
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8.5 PROPOSED SEGMENT 4 COUNTERMEASURES

8.5.1 CM 12: LEFT TURN LANE (LEFT-IN/ LEFT-OUT) (SPOT LOCATIONS) (MEDIUM-TERM)

This countermeasure, shown on Figure 29, consists of providing left turn lanes at certain locations within
the 4-lane segment of Crow Canyon Road to provide refuge for vehicles turning left-in and left-out of
driveways. The turn lanes would provide areas for vehicles to gradually decelerate while outside of the
traveled way, thereby reducing their impact on through traffic. These lanes would also provide an area
in the median where left turning vehicles exiting the driveways will have an area to gradually accelerate
into the stream of through traffic. The turn lanes would be constructed within the existing median and
the number of through lanes would not be reduced. This improvement would have minimal impact to
the roadside environment.

8.5.2 CM 13: REDUCE 4-LANE To 2-LANE NB AND 1-LANE SB (LONG-TERM)

This countermeasure consists of widening the existing median in Segment 4 to the west, resulting in the
removal of the inside southbound lane. This would have the potential to reduce the number of high-
speed vehicles approaching the lower-speed curves following the signalized intersection with Norris
Canyon Road. The countermeasure would also have the effect of reducing the number of lanes that a
northbound vehicle, and a vehicle that is exiting a driveway, would have to cross when making a left
turn. This project would have a minimal impact to the roadside environment.

8.5.3 CM 14: REDUCE 4-LANE T0 2-LANE (WITH TURN-OUTS) — OPTION 1 (WIDEN MEDIANS)
(LONG-TERM)

This countermeasure, suggested by local residents to discourage speeding in Segment 4, consists of
widening the existing median to the east and west, thereby removing one northbound and one
southbound lane. Turn pockets, as shown on Figure 35, would be provided in the northbound direction
to provide refuge for vehicles turning left into and left out of driveways. The turn pockets would provide
areas for vehicles to gradually decelerate while outside of the traveled way, thereby reducing their
impact on through traffic. These pockets would also provide an area in the median where left turning
vehicles exiting the driveways will have an area to gradually accelerate into the stream of through
traffic. The construction of this countermeasure would, however, eliminate the only passing zone within
the study limits. This project would have a minimal impact to the roadway environment.

8.5.4 CM 15: REDUCE 4-LANE T0 2-LANE (WITH TURN-OUTS) — OPTION 2 (REMOVE OUTSIDE
PAVEMENT) (LONG-TERM)

This Countermeasure, an alternative to Countermeasure 14, consists of removing the existing outside
travel lane on each side of the roadway in order to provide one northbound and one southbound lane.
Turn pockets would be provided in the northbound direction to provide refuge for vehicles turning left
into and left out of driveways. The turn pockets would provide areas for vehicles to gradually decelerate
while outside of the traveled way, thereby reducing their impact on through traffic. These pockets
would also provide an area in the median where left turning vehicles exiting the driveways will have an
area to gradually accelerate into the stream of through traffic. See Figure 36. The construction of this
countermeasure will, however, eliminate the only passing zone within the study limits. This project
would have a minimal impact to the roadway environment.
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8.6  PROPOSED SEGMENT 5 COUNTERMEASURES
8.6.1 CM 16: PAVEMENT REHABILITATION AND RESTRIPING FOR WIDER SHOULDERS (NEAR-TERM)

This countermeasure, shown in Figure 28, consists of a combination of milling and overlaying 80 percent
of the pavement to restore the existing roadway to a serviceable condition and complete base repair of
the remaining 20 percent of the pavement. This improvement would extend the pavement
rehabilitation and resurfacing work performed in 2012/2013 (See Section 2.4.8) from MP 5.3 to the
Alameda/Contra Costa County line (MP 6.85). After pavement rehabilitation, the roadway would be
restriped within the construction limits, providing 12-foot lanes and 4 to 6-foot shoulders where
feasible. It is recommended to minimize sharp drop-offs at the edge of pavement by incorporating an
asphalt wedge (“Safety Edge” described in Countermeasure 04). This work would be completed within
the road right of way and would have minimal impact to the roadside environment.

8.6.2 CM 17: LEFT TURN LANE (LEFT-IN / LEFT-OUT) WITH ACCELERATION /DECELERATION AREAS
(LONG-TERM)

This countermeasure, shown on Figure 37, consists of providing left turn lanes at certain locations within
Segment 5 of Crow Canyon Road to provide refuge for vehicles turning left-in and left-out of driveways.
The turn lanes would provide areas for vehicles to gradually decelerate while outside of the traveled
way, thereby reducing their impact on through traffic. These lanes would also provide an area in the
median where left turning vehicles exiting the driveways will have an area to gradually accelerate into
the stream of through traffic.

This proposed improvement project consists of widening the pavement to accommodate two left turn
pockets in the northbound direction, three left turn pockets in the southbound direction and an
approximately 800-foot long two-way left turn lane in the center of the roadway.

This improvement would have significant impact to the roadside environment, and may require permits
and approvals from the following agencies:

e San Francisco Regional Water Quality Control Board — National Pollutant Discharge Elimination
System (NPDES) Construction General Permit and Clean Water Act (CWA) Section 401 Water
Quality Certification.

e U.S. Fish and Wildlife Service — Section 7 Consultation (California red-legged frog).
e California Department of Fish and Wildlife — Section 1602 Streambed Alteration Agreement.

e (California Department of Fish and Wildlife — California Endangered Species Act Incidental Take
Permit.

e U.S. Army Corps of Engineers — Clean Water Act Section 404 Permit.
8.6.3 CM 18: MEDIAN RUMBLE STRIP WITH 6-FT SHOULDERS (LONG-TERM)
A median or centerline rumble strip provides an audible warning and a tactile rumble when driven on to

alert drivers that they are drifting out of their lane and possibly crossing the centerline into the opposing
direction of traffic.
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This countermeasure, shown on Figure 32, consists of widening the roadway to include a 4-foot wide
median rumble strip and a 12-foot travel lane and 6-foot shoulder in both the northbound and
southbound directions of travel.

The 6-foot shoulders on each side of the roadway would provide safe refuge for disabled vehicles,
recovery room for a “run-off-the-roadway” driver, safe areas for bicyclists and pedestrians, room for
roadway and roadside maintenance, and police and first responders. The widened shoulders would also
improve stopping sight distance in the vicinity of sharp curves.

Where shoulder widening is impractical due to the natural topography adjacent to the roadway, there
may be opportunities to pave the existing gravel base adjacent to the road to provide an incremental
benefit.

The widening of Crow Canyon Road to provide a median rumble strip and 6-foot shoulders in both the
northbound and southbound directions of travel would have a significant impact to the roadside
environment, and may require permits and approvals from the following agencies:

e San Francisco Regional Water Quality Control Board — National Pollutant Discharge Elimination
System (NPDES) Construction General Permit and Clean Water Act (CWA) Section 401 Water
Quality Certification.

e U.S. Fish and Wildlife Service — Section 7 Consultation (California red-legged frog).
e (California Department of Fish and Wildlife — Section 1602 Streambed Alteration Agreement.

e C(California Department of Fish and Wildlife — California Endangered Species Act Incidental Take
Permit.

e U.S. Army Corps of Engineers — Clean Water Act Section 404 Permit.

8.7 PROPOSED COUNTERMEASURES DETERMINED NOT FEASIBLE

A number of ideas or comments were received at the public meetings for this Safety Study, but were
determined to either be unachievable or beyond the scope of this document. These ideas or comments
follow, with an explanation as to the reasoning determining them infeasible.

8.7.1 CONVERT CROW CANYON RoAD To A TOLL RoAD

Given the political, social and economic issues associated with the conversion of Crow Canyon Road to a
toll road, investigation of the merits of such a proposal is beyond the scope of this safety study.

8.7.2 DEVELOP CROW CANYON ROAD INTO A ‘PARKWAY’ WITH LIMITED ACCESS

While the conversion of Crow Canyon Road into a limited access parkway would address a number of
existing safety issues, it would require significant property acquisition from adjacent properties and
require existing driveways to connect to new “frontage roads”. Construction of such a parkway concept
would cause tremendous disruption to existing parcels and properties (including Crow Creek) fronting
the roadway. This concept would also not meet this Study’s criteria of “minimization of environmental
impacts” and achieving “broad support from the local residents”. Consequently, this concept was
determined to be unachievable.
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8.7.3 DESIGNATE CROW CANYON ROAD AS A “SCENIC ROUTE”

Official designation as a County Scenic Highway requires authorization by the Director of the State
Department of Transportation (Caltrans).

County highways that are nominated for scenic designation must meet the following criteria:

e The highway consists of a scenic corridor with memorable landscape that highlights the
scenic beauty or agriculture of the State.
e The scenic corridor is not significantly impacted by existing visual intrusions.

e Strong local support exists for the proposed scenic highway designation.

When these qualifications are satisfied, based upon an evaluation and determination by Caltrans, the
County must adopt a Corridor Protection Program consisting of:

Regulation of land use and density of development.

o Detailed land use and site planning.

e Control of outdoor advertising.

e Ordinances and permits controlling grading and landscaping
e Appearance and design of structures and equipment.

Given that the focus of this study is the identification of existing safety issues that are possibly
contributing to accidents on Crow Canyon Road, and the identification, recommendation and
prioritization of potential future improvements to mitigate these issues, designation of Crow Canyon
Road as a Scenic Route is determined to be beyond the scope of this document.

8.7.4 DEVELOP CROW CANYON ROAD As A MAJOR BOULEVARD IN THE FUTURE TO SUPPORT
INCREASED DEVELOPMENT

In November 2000, the voters of Alameda County passed Measure D which amended the Alameda
County General Plan to, among other things, revise the urban growth boundary in rural Castro Valley.
The approved Measure required the reservation of less land for urban growth and more land for
agriculture and open space. Any change to the adopted ordinance would require approval through a
County-wide vote.

Considering the comments voiced by a majority of the local residents at this Study’s public meetings,
and the policies established by the passage of Measure D, it is determined that the widening and
realignment of Crow Canyon Road into a major boulevard to support increased urban development
would be unachievable.

8.7.5 LiMIT TRUCK TRAFFIC ON CROW CANYON ROAD

The California Vehicle Code allows any county, by ordinance, to prohibit the use of any highway located
in an unincorporated residential area by any commercial vehicle exceeding a gross vehicle weight of
14,000 pounds. The Vehicle Code does, however, exempt a variety of vehicles and trip purposes from
this prohibition.
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It is highly likely that, given the continuation of Crow Canyon Road travels into Contra Costa County and
the City of San Ramon, both those jurisdictions would also need to approve the prohibition of
commercial vehicles in excess of 14,000 pounds of gross vehicle weight from using the roadway.

Given the issues associated with the prohibition of truck traffic from Crow Canyon Road, investigation of
the merits of such a proposal is beyond the scope of this Safety Study.

8.7.6 IMPROVE [-580 AND I-680 To REDUCE ATTRACTIVENESS OF CROW CANYON ROAD ToO
COMMUTERS

I-580 and 1-680 are both federal Interstate Freeways operated and maintain by the State Department of
Transportation (Caltrans). As such, any potential improvements to these facilities require rigorous and
lengthy project development procedures and funding of project costs through the State Transportation
Improvement Program or STIP. Any proposed freeway capacity improvements would most likely require
the programming of several hundred million dollars into the STIP, which is admittedly severely
underfunded.

Considering the underfunded state of the STIP, and the fact that the County of Alameda has no
jurisdiction over these State facilities, investigation and recommendation of improvements to either |-
580 or I-680 are beyond the scope of this document.

8.7.7 ELIMINATE DRIVEWAYS ALONG CROW CANYON ROAD BY PROVIDING A COMMON “ACCESS RoAD”

This suggestion was determined to be infeasible for reasons similar to those given for “Develop Crow
Canyon Road into a ‘Parkway’ with limited access”.

8.7.8 PROVIDE BARRIER-SEPARATED BIKE LANES ALONG CROW CANYON ROAD

Providing a concrete barrier to separate bicyclists from vehicular traffic was determined to be
unachievable for the following reasons:

e  Without widening the existing roadway, construction of the barrier would eliminate vehicular
access to the roadway shoulders, thereby creating unsafe conditions for vehicles through
reducing the vehicle “recovery area”.

e With widening of the existing roadway, significant amounts of property acquisition from
residents and Crow Creek would be required for new road right of way.

e Achieving safe barrier “end-treatment” would magnify property/Creek impacts given the large
number of existing driveways.

This concept would also not meet this Study’s criteria of “minimization of environmental impacts” and
achieving “broad support from the local residents”. Consequently, this concept was determined to be
unachievable.

8.7.9 INSTALL TRAFFIC SIGNALS TO REDUCE VEHICLE SPEEDS ON CROW CANYON ROAD

The California Manual of Uniform Traffic Control Devices (MUTCD) governs guidance regarding the
justification of the installation of a traffic signal at a particular location. The MUTCD requires an
engineering study of traffic conditions, pedestrian conditions and physical characteristics of the location
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under consideration. This engineering study must include an analysis of the applicable factors contained
within 8 traffic signal warrants identified within the MUTCD. The MUTCD guidance also includes that, “A
traffic control signal should not be installed if it will seriously disrupt progressive traffic flow”.

None of the 8 traffic signal warrants address vehicle speed reduction and installation of traffic signals at
non-intersection locations along Crow Canyon Road would seriously disrupt progressive traffic flow.
Consequently, this idea was determined to be infeasible.

8.7.10 INSTALL SPEED BuMPS ALONG CROW CANYON ROAD

National research on speed management techniques has recommended that speed bumps and speed
humps be incorporated as speed reducing countermeasures on local/residential streets only. Given that
Crow Canyon Road is functionally classified as a rural arterial roadway, these concepts were determined
to be infeasible countermeasures.

8.7.11 ENFORCE A 35 MPH SPEED LIMIT THROUGHOUT THE CROW CANYON RoAD CORRIDOR

The California Vehicle Code (CVC) establishes criteria under which a local authority can reduce prima
facie speed limits on roadways under their jurisdiction. This criteria includes the completion of an
engineering and traffic survey to establish a maximum speed limit most appropriate to facilitate the
orderly movement of traffic, and that is reasonable and is safe.

CVC Section 22349 sets a maximum speed of 55 mph on two-lane undivided roadways. Any deviation of
speed limits downward from this limit must be justified by an engineering and traffic survey. The
determination of speed limits rely on the premise that a reasonable speed limit is based upon the actual
behavior of a majority of drivers. Consequently, speed limits set by engineering and traffic surveys are
normally set near the 85™ percentile speed, the speed at or below 85 percent of the traffic is travelling.
Empirical data from federal studies have shown that setting the speed limit too low can increase
collisions. Speed limits set near the 85" percentile speed of free flowing traffic are considered safer and
produce less variance in vehicle speeds.

Given the criteria noted within the CVC, and the empirical data from several federal studies, the concept
of a 35 mph speed limit restriction throughout the Crow Canyon Corridor was determined to be
unachievable.
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Figure 21. Vehicle Speed Feedback Signs and Police Enforcement Areas (Entire Study Corridor)
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Figure 22. Guardrails (Where Needed) (Corridor-Wide)
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Figure 23. Guardrails (Where Needed)(Corridor-Wide)
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Figure 24. Guardrails (Where Needed) (Corridor-Wide)
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Figure 25. Guardrails (Where Needed) (Corridor-Wide)
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Figure 26. Guardrails (Where Needed) (Corridor-Wide)
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Figure 27. Shoulder Widening - 8’ at Driveways - Acceleration / Deceleration Areas (Segment 3)
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Figure 28. Pavement Rehabilitation and Restriping for Wider Shoulders (Segment 5)
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Figure 29, Left Turn Lane (Left-In/ Left-Out) (Spot Locations) (Segment 4)

Figure 30. Two-Way Left Turn Lane (Segment 3)
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Figure 31. Roundabouts (Entire Study Corridor)

Figure 32. Median Rumble Strip with 6-Ft Shoulders (Segments 2 and 5)
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Figure 33. Tunnel at MP 2.15 - Northbound (Segment 2)
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Figure 34. Tunnel at Mp 2.15 - Both Directions (Segment2)
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Figure 35. Reduce 4-Lane To 2-Lane (With Turn-Outs) - Option 1 (Widen Medians) (Segment 4)

Figure 36. Reduce 4-Lane to 2-Lane (With Turn-Outs) - Option 2 (Remove Outside Pavement) (Segment 4)

Figure 37. Left Turn Lane (Left-In / Left-Out) with Acceleration/Deceleration Areas (Segment 5)
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9.0 COUNTERMEASURE PROJECT COSTS

Conceptual designs of the 18 countermeasures were developed in order to provide the framework for
completing preliminary estimates of construction cost for each project.

A summary of the conceptual costs for all the proposed countermeasures is shown in Table 21, followed
by individual summary sheets for each separate countermeasure.

Detailed cost estimates are provided in a separate “Documentation” Volume.

Table 21: Summary of Countermeasure Conceptual Costs

cM Description Cost
Proposed Corridor-Wide Countermeasures
1 Vehicle Speed Feedback Signs $236,000
2 Police Enforcement Area $2,460,000
3 Roundabouts (4 Total) $9,213,000
4 Increase Annual Shoulder Maintenance $447,000
5 Additional Lighting/Signage (Where Needed) $295,000
6 Guardrails (Where Needed) $2,860,000
Proposed Segment 2 Countermeasures
7 Median Rumble Strip with 6-ft Shoulders $1,140,000
Tunnel at MP 2.15 - NB $24,526,000
Tunnel at MP 2.15 - Both Directions $30,504,000
Proposed Segment 3 Countermeasures
10 Shoulder Widening - 8-ft Wide Driveways $3,090,000
11 Two-Way Left Turn Lane $2,243,000
Proposed Segment 4 Countermeasures
12 Left Turn Lane (Left-In/Left Out) (Spot Locations) $731,000
13 Reduce 4-Lane to 2-Lane NB and 1-Lane SB $392,000
14 Reduce 4-Lane to 2 Lane (with turn-outs) Option 1 (Widen Medians) $1,578,000
15 Reduce 4-Lane to 2-Lane (with turn-outs) Option 2 (Remove Outside Pavement) $848,000
Proposed Segment 5 Countermeasures
16 Pavement Rehab and Restriping for Wider Shoulders $566,000
17 Left Turn Lane (Left-in/Left-out) with Accel/Decel Areas $3,227,000
18 Median Rumble Strip with 6-ft Shoulders $1,730,000
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10.0 RECOMMENDED COUNTERMEASURE PRIORITIZATION

The 18 proposed countermeasures were evaluated to establish a recommended prioritization for
implementation. The evaluation criteria included community, environmental and engineering aspects
and impacts of each countermeasure. These criteria are described as follows:

e COMMUNITY ASPECTS/IMPACTS

Right of Way Impacts

o Loss of frontage property

o Potential driveway impacts
Improves Non-Motorized Mobility
o Encourages bicycle use
Emergency services

o Impacts to response time

e ENVIRONMENTAL ASPECTS/IMPACTS

Minimizes Environmental Impact

o Crow Creek

o Wetlands

o Threatened/endangered species

o Historical
property/archaeological sites

o Noise
o Stormwater impacts
o Permitting requirements

o Preserves rural character

e ENGINEERING ASPECTS/IMPACTS

Improves Safety

o Addresses problem locations

o Improves corridor safety

o Provides enhanced enforcement
o Potential for reducing speeds

o Increases off-road recovery space
o Addresses MP 2.15

Traffic Circulation

o Improves regional mobility

o Improves local traffic access
Traffic Operations

o Improves corridor operations
Construction Impacts

o Constructability

o Utility impacts

o Maintenance of traffic

Fiscal Impacts

o Range of total cost

o Cost effectiveness (B/C)

o Fundable (meets HSIP/HR3/ACTC
criteria
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Table 22: Countermeasure Effectiveness

REDUCTION IN
EXPECTED AVERAGE
cM Description ACCIDENT
FREQUENCY
Range CT Value*
Corridor-Wide Countermeasures
1 Vehicle Speed Feedback Signs 0-41% 30%
2 Police Enforcement Area 17% N/A
3 Roundabouts (4 Total) N/A N/A
4 Increase Annual Shoulder Maintenance (Construct Safety- 25% N/A
Edge)
5 Additional Lighting/Signage (Where Needed) 18-69% / 35%/
20-30% 25%
6 Guardrails (Where Needed) 11-78% 25%
Segment 2 Countermeasures
7 Medium Rumble Strip with 6-ft Shoulders 7% N/A
8 Tunnel at MP 2.15 - NB 24-90% 50%
9 Tunnel at MP 2.15 - Both Directions 24-90% 50%
Segment 3 Countermeasures
10 Shoulder Widening - 8-ft Wide Driveways 10-78% 25%
11 Two-Way Left Turn Lane 8-50% 30%
Segment 4 Countermeasures
12 Left Turn Lane (Left-in / Left-out) (Spot Locations) 9-55% 35-50%
13 Reduce 4-Lane to 2-Lane NB and 1-Lane SB N/A N/A
14 Reduce 4-Lane to 2-Lane (with turn-outs) (Option 1) (Widen N/A N/A
Median)
15 Reduce 4-Lane to 2-Lane (with turn-outs)Option 2 (Remove N/A N/A
Outside Pavement)
Segment 5 Countermeasures
16 Pavement Rehab and Restriping for Wider Shoulders 20% N/A
17 Left Turn Lane (Left-in/Left-out) with Accel/Deccel Areas 25% N/A
18 Median Rumble Strip with 6-ft Shoulders 15-75% 25%

*Caltrans Value

Source: Local Roadway Safety: A Manual for California’s Local Road Owners, Version 1.0 April 2012
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10.1 COUNTERMEASURE EFFECTIVENESS

The proposed projects were also evaluated regarding “countermeasure effectiveness”, measured by the
percentage of crashes the proposed treatment is expected to reduce. This expected percentage is
known as the Crash Reduction Factor or CRF. Crash Reduction Factors for the proposed
countermeasures are shown in Table 22.

10.2 COUNTERMEASURE COST EFFECTIVENESS

When combining the Crash Reduction Factor of a particular countermeasure with the total project cost
of that improvement and crash cost data associated with particular accident “types”, a Benefit-to-Cost
Ratio (B/C) can be determined. This B/C ratio is known as the countermeasure’s cost effectiveness. For a
safety improvement to be cost effective, the B/C ratio must be greater than 1.0.

To determine each countermeasure’s B/C ratio; crash data, the proposed safety countermeasure and
total project costs (administration costs, project development costs and construction costs) were input
into SafeTREC’S Transportation Injury Mapping System (TIMS) Benefit/Cost Calculator Tool. The TIMS
calculator takes into account accident data consisting of crash type and the level of injury or property
damage. As previously discussed, accident data was obtained from the Statewide Integrated Traffic
Records System (SWITRS) and Alameda County records for accidents that occurred between January
2003 and December 2012. For the B/C calculation, accidents that occurred in 2003 were omitted due to
time limitations build into the TIMS calculator. Accidents that occurred after December 2010 were
omitted since the database did not contain the level of injury information required by the TIMS
calculator. Therefore, seven years of accident data between January 1, 2004 and December 31, 2010
was utilized for the countermeasure cost effectiveness. The B/C ratio of each countermeasure is shown
in Table 23.

10.3 RECOMMENDED COUNTERMEASURE PRIORITIZATION

As discussed in the following Section 12.0, “FUNDING FOR FUTURE IMPROVEMENTS,” Caltrans currently
relies solely on the B/C ratio in selecting projects to receive federal funding (HSIP, HR3) in a Caltrans call-
for-projects. Consequently, priority should be given to implementing those countermeasures with
highest benefit/cost ratios along segments with higher than average accident occurrences.

Evaluating each countermeasure against the community, environmental and engineering criteria
discussed above, and considering each countermeasure’s cost effectiveness, the recommended project
prioritization is presented in Table 24.
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Table 23: Countermeasure Cost Effectiveness

cM Description Cost RB;1 /tfo
Proposed Corridor-Wide Countermeasures
1 Vehicle Speed Feedback Signs (Entire Study Corridor) $236,0000 44
2 California Highway Patrol Enforcement Area (Entire Study Corridor) $2,460,000 6
3 Roundabouts (4 Total) $9,213,0000 6
4 Increase Annual Shoulder Maintenance 25 Percent $447,000 15
5 Additional Lighting/Signage (Where Needed) $295,000 3
6 Guardrails (Where Needed) $2,860,000 3
Proposed Segment 2 Countermeasures
7 Median Rumble Strip with 6-ft Shoulders $1,140,000, 11
Tunnel at MP 2.15 - NB $24,526,000 1
Tunnel at MP 2.15 - Both Directions $30,504,000, 1
Proposed Segment 3 Countermeasures
10 Shoulder Widening - 8-ft Wide Driveways $3,090,000 7
11 Two-Way Left Turn Lane $2,243,000 6
Proposed Segment 4 Countermeasures
12 Left Turn Lane (Left-In/Left Out) (Spot Locations) $731,000, 9
13 Reduce 4-Lane to 2-Lane NB and 1-Lane SB $392,000 9
14 Reduce 4-Lane to 2 Lane (with turn-outs) Option 1 (Widen Median)3 $1,578,000 7
15 Reduce 4-Lane to 2-Lane (w1'gla"c,uerr;1-ecr)11:)ts) Option 2 (Remove Outside $848,000 12
Proposed Segment 5 Countermeasures
16 Pavement Rehab and Restriping for Wider Shoulders $566,000 5
17 Left Turn Lane (Left-in/Left-out) with Accel/Deccel Areas $3,227,000 2
18 Median Rumble Strip with 6-ft Shoulders $1,730,000 3
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Table 24: Recommended Countermeasure Prioritization

CM Description Location
Near-Term Implementation

1 Vehicle Speed Feedback Signs Corridor-Wide

Police Enforcement Area Corridor-Wide

4 Increase Annual Shoulder Maintenance Corridor-Wide
16 Pavement Rehab and Restriping for Wider Shoulders Segment 5

Medium-Term Implementation

5 Additional Lighting/Signage (Where Needed) Segment 5

6 Guardrails (Where Needed) Corridor-Wide
10 Shoulder Widening - 8-ft Wide Driveways Segment 3
12 Left Turn Lane (Left-In/Left-Out) (Spot Locations) Segment 4

Long-Term Implementation

3 Roundabouts (4 Total) Corridor-Wide
7 Median Rumble Strip with 6-ft Shoulders Segment 2
8 Tunnel at MP 2.15 - NB Segment 2
9 Tunnel at MP 2.15 - Both Directions Segment 2
11 Two-Way Left Turn Lane Segment 3
13 Reduce 4-Lane to 2-Lane NB and 1-Lane SB Segment 4
14 Reduce 4-Lane to 2-Lane (with turn-outs) Option 1 (Widen Median) Segment 4
15 Reduce 4-Lane to 2-Lane (with turn-outs) Option 2 (Remove Outside Pavement) Segment 4
17 Left Turn Lane (Left-in/Left-out) with Accel/Decel Areas Segment 5
18 Median Rumble Strip with 6-ft Shoulders Segment 5

It should be understood that this Safety Study is the first step in identifying potential future
improvement projects to address existing safety needs along Crow Canyon Road. Prior to the
implementation of any countermeasure, a detailed engineering study should be undertaken to
further evaluate the engineering design details, environmental impacts and cost implications of the

proposed project. These elements were beyond the scope of this document.

Furthermore, it was the intent of this study to present lower cost, “Near-Term” countermeasures as
the first step in addressing the safety needs within the study corridor Once selected “Near Term”
countermeasures have been implemented, it is suggested that the safety performance of the
roadway be reassessed to determine if the implementation of additional countermeasures would be

warranted.
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11.0 COUNTERMEASURE SCHEDULES

Schedules for implementing the countermeasures are found on the following pages. The schedules
include all project development steps from preliminary engineering to completion of construction.
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12.0 FUNDING FOR FUTURE IMPROVEMENTS

Funding for local transportation projects has declined significantly since the approval of Proposition 1B
Transportation Bonds by California voters nearly a decade ago. Most traditional sources of revenue have
all but dried up, with the few remaining programs sought after in a highly competitive arena.

The following remaining revenue sources could potentially provide funding for the recommended safety
improvements identified for Crow Canyon Road.

12.1 FEDERAL-AID HIGHWAY PROGRAMS

12.1.1 SURFACE TRANSPORTATION PROGRAM (STP)

The Surface Transportation Program (STP) receives funding from the Congressional reauthorization of
federal funding for surface transportation. The Alameda County Transportation Commission (ACTC) is
responsible for soliciting and prioritizing projects in Alameda County to receive STP funding. The ACTC
receives funding for allocation to the County and cities within the County from the Metropolitan
Transportation Commission’s (MTC) One Bay Area Grant Program.

12.1.2 CONGESTION MITIGATION & AIR QUALITY PROGRAM (CMAQ)

The ACTC, through allocations from MTC’s One Bay Area Grant Program, is responsible for soliciting and
prioritizing projects that are eligible for CMAQ funds. Eligible projects are transportation improvements
that would provide an air quality benefit.

12.1.3 HIGHWAY SAFETY IMPROVEMENT PROGRAM (HSIP)

The Highway Safety Improvement Program, administered through Caltrans’ Office of Local Assistance, is
available to cities and counties for the funding of projects with the purpose of achieving a significant
reduction in traffic fatalities and serious injuries on all public roads.

In order to meet the most critical needs on local roadways, Caltrans places an additional restriction on
the eligibility of projects in that the safety projects be designed and constructed expeditiously. Projects
requiring the acquisition of significant rights of way, or projects with extensive environmental review
and environmental mitigation are not eligible for funding.

The total funding available through Local Assistance for 2015 was $150 million, with each project
application limited between $100,000 and $10 million. The maximum amount an agency could receive in
the 2015 Cycle-7 HSIP Call-for-Projects was $10 million. Applications were due at the end of July.

For 2015, all applications considered during the selection process will have had a Benefit to Cost (B/C)
ratio of at least 5.0, calculated with SafeTREC’s TIMS B/C calculator.

Successful applications in the past have included:

e Rural projects that have shown an expected benefit to all modes (For example, widened paved
shoulders).
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e Countermeasures that have exhibited a low cost holist approach to improving safety in a rural
corridor.

e Use of multiple countermeasures along a corridor.

e Projects that address high crash locations along an entire corridor and that have included
community involvement in selecting the countermeasures.

12.2 STATE FUNDING SOURCES

12.2.1 STATE TRANSPORTATION IMPROVEMENT PROGRAM (STIP)

The State Transportation Improvement Program (or STIP), adopted by the California Transportation
Commission during even-numbered years, identifies transportation capital improvement projects
selected to be funded with fuel tax revenues from the State Highway Account.

The majority of programming of projects into the STIP has been delegated to the regional transportation
planning agencies (RTPAs). The RTPA for Alameda County is the Metropolitan Transportation
Commission (MTC), which covers the nine Bay Area counties. The ACTC works with agencies within the
County to solicit and prioritize transportation projects for inclusion in the STIP. Included among the
projects eligible to be programmed into the STIP by the RTPAs are local streets and roads and bicycle
and pedestrian facilities.

12.2.2 TRANSPORTATION DEVELOPMENT ACT (TDA)

The Transportation Development Act (TDA) allows each county to collect a % percent sales tax for public
transportation purposes. In Alameda County, 2 percent are allocated for bicycle and pedestrian projects.

12.2.3 TRANSPORTATION FUND FOR CLEAN AIR PROGRAM (TFCA)

The Transportation Fund for Clean Air Program (TFCA) is funded through a portion of the vehicle
registration fees collected in the Bay Area. These funds are allocated by the ACTC to projects and
programs that help reduce vehicle emissions. Five percent of the vehicle registration fee (VRF) is
allocated to the Pedestrian and Bicyclist Access and Safety Program.

Crow Canyon Road countermeasures that include improvements to bicycle facilities would be eligible for
funding under this Program.

12.3 LocAL FUNDING SOURCES

12.3.1 MEASURE B AND BB PROGRAM FUNDS

The Alameda County Transportation Commission allocates County sales tax dollars (Measures B and BB)
and vebhicle registration fee (VRF) revenue to public agencies within the County through Master Program
Funding Agreements. The funds are allocated through discretionary grant programs or via direct pass-
through funds.

Safety improvements identified within this Study have potential to receive funding through the Alameda
County Transportation Expenditure Plan (TEP). Funding priority for fully defined capital projects will be
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determined as part of the development of the Capital Improvement Program. The Capital Improvement
Program is developed through a public process and adopted by ACTC every two years.
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MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)

APPENDIX B SWITRS ACCIDENT DATA




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)

APPENDIX C EXISTING SIGN INVENTORY




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)

APPENDIX D WRECO FLOODPLAIN, STORMWATER
QUALITY, AND DRAINAGE TECHNICAL MEMORANDUM




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)
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MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)

MAP SCALE 1" = 1000

00 0 1000 2000
CEHH FEET

) == —"— METER

PANEL 0445F

FIRM

FLOOD INSURANCE RATE MAP

i

CONTRA COSTA COUNTY,
CALIFORNIA
AND INCORPORATED AREAS

PANEL 445 OF 602
(SEE MAP INDEX FOR FIRM PANEL LAYOUT)
CONTAINS:

NUMBER PANEL SUFFIX
E

SAWELSSe ™ e
Wlltne: e ol f

Notice to User. The Map Number shown below should be

e s s
i B

AL

hﬁr,- MAP NUMBER

06013C0445F

EFFECTIVE DATE

JUNE 16, 2009

Federal Emergency Management Agency

o= This is an official copy of a portion of the above referenced flood map. It

5 ¢ 000, Sa-d was extracted using F-MIT On-Line. This map does not reflect changes
JOINS PANEL 0560 86"""E 87| or amendments which may have been made subseauent to the date on the
title block. For the latest product information about National Flood Insurance
Program flood maps check the FEMA Flood Map Store at www.msc.fema.gov|

55"




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)

APPENDIX E ICF PRELIMINARY ENVIROMENTAL
ANALYSIS




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)
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GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)
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GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)
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GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)
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GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)
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GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)
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GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)
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GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)
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GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)
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GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)
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GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)
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GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)

APPENDIX F PROJECT FACT SHEET




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)

APPENDIX G PUBLIC MEETING #1




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)
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GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)
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GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)
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GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)
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GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)
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GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)
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GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)
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GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)
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MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)

APPENDIX H PUBLIC MEETING #2




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)

APPENDIX T PUBLIC MEETING #3




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)

APPENDIX ] PUBLIC COMMENT FORM




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)

APPENDIX K PUBLIC COMMENTS AND RESPONSES




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




MAY 11, 2016 CROW CANYON ROAD SAFETY REPORT
GREENRIDGE RD. (MP 0.95) TO THE ALAMEDA/CONTRA COSTA CO. LINE (MP 6.85)




