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“This document has been prepared for the titled project or named part thereof and should not be
relied upon or used for any other project without an independent check being carried out as to
its suitability and prior written authority of Hatch Mott MacDonald being obtained. Hatch Mott
MacDonald accepts no responsibility or liability for the consequences of this document being
used for a purpose other than the purposes for which it was commissioned. Any person using or
relying on the document for such other purposes agrees, and will by such use or reliance be
taken to confirm his agreement, to indemnify Hatch Mott MacDonald for all loss or damage
resulting therefrom. Hatch Mott MacDonald accepts no responsibility or liability for this
document to any party other than the person by whom it was commissioned.

To the extent that this report is based on information supplied by other parties, Hatch Mott
MacDonald accepts no liability for any loss or damage suffered by the client, whether
contractual or tortious, stemming from any conclusions based on data supplied by parties other
than Hatch Mott MacDonald and use by Hatch Mott MacDonald in preparing this report.”
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EXECUTIVE SUMMARY

The State Highway 1 & Dolan Road Feasibility Study evaluates potential safety and operational
improvements at the State Route 1 / Dolan Road intersection in Moss Landing, California. This
feasibility study was commissioned by the Monterey County Resource Management Agency —
Department of Public Works to review the potential improvement options, including their
benefits, physical and environmental challenges, and any related issues that may hinder or
prevent their ultimate implementation.

The intent of the Feasibility Study is to analyze shorter-term safety and operational
improvements and cost effective solutions. The Study does not preclude or analyze in detail the
need for longer-term improvements along the Highway 1 corridor between Castroville to Moss
Landing and as such should be analyzed in a corridor study. Longer-term solutions should
incorporate a corridor study to include the other intersections of Highway 1 in the Moss Landing
area. These long term solutions include but are not limited to a roundabout, consolidating
intersections and driveways and connection of Dolan Road and Moss Landing Road via a new
overpass.

This feasibility study is just the first step in a process to implement safety and capacity
improvements at the State Route 1 / Dolan Road intersection. Its aim is to identify the preferred
feasible improvements for further evaluation. As the intersection is under the jurisdiction of
Caltrans, further analysis and design work will need to be prepared prior to implementation,
including a formal Project Study Report.

The project approach and analysis contained herein has been structured akin to the recently
adopted Caltrans Traffic Operations Policy Directive 13-02, “Intersection Control Evaluation
(ICE),” which governs analysis of potential intersection traffic control improvements. Although
Caltrans District 5 has yet to announce its guidelines for implementation of that new policy, the
analysis contained within this report was established with the goal of being consistent with said
future guidelines.

Existing Conditions:

Study Area:

The State Route 1 (SR 1) / Dolan Road intersection is located in Moss Landing, California.
Major uses in the Moss Landing Area are the Moss Landing Harbor, the Monterey Bay
Aquarium Research Institute (MBAR), the Moss Landing Marine Laboratories (MLML), the
Moss Landing Power Plant, and the Moss Landing Commercial Park (a.k.a. Moss Landing
Business Park). Of those uses, the Moss Landing Harbor fronts the study intersection to the
west, the Moss Landing Power Plant is located at the northeast corner of the intersection, and the
Moss Landing Commercial Park is located at the southeast corner of the intersection.

Current and Past Studies of the Area:

The draft Moss Landing Community Plan update, which governs the study area, contains the
280974AB01 Report_v5.docx Page Vi
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following policies and recommendations regarding State Route 1:

1. Installation of roundabouts at key intersections with State Route 1 (e.g. Dolan Road and
Moss Landing Road);

2. Minimize new direct access points to State Route 1;

3. Preparation of a Project Study Report for the State Route 1 corridor through Moss
Landing area, with potential improvements to include the consolidation of the State
Route 1 intersections with Dolan Road and Moss Landing Road (North).

The State Routes 1 & 183 Corridor System Management Plan (CSMP) by Caltrans District 5
notes that, between 2006 and 2009, SR 1 at Dolan Road had a collision rate of more than three
times the statewide average for similar intersections. The document also includes the following
general recommendations that could be applied as improvements within the study area:

1. Add auxiliary lanes, intersection improvements and other system refinements, in order to
reduce delay preserve and enhance existing services, while noting that operational
improvements alone do not solve corridor capacity needs.

2. Redesign and modernize the intersections to reduce delay and maximize throughput on
State Route 1 and parallel routes. These upgrades may include improving the parallel
local road network, adding turn-movement storage, deceleration and/or acceleration lanes
to the intersection, and converting at-grade intersections into grade-separated
interchanges.

3. Increase the capacity, operational efficiency and connection on the parallel road network
to reduce local traffic demand on SR 1.

Existing Transportation Network:

The SR 1/Dolan Road intersection is a “T” intersection, with SR 1 in a north-south alignment
and Dolan Road in a roughly east-west alignment. Traffic on Dolan Road is stop controlled,
while SR 1 traffic is free-flow through the intersection. Left and right turn lanes are present on
both SR 1 and Dolan Road at the intersection. A median acceleration lane is also present along
southbound SR 1 for use by traffic turning left from Dolan Road. Note that a Moss Landing
Power Plant gated driveway forms a fourth approach to the intersection.

Monterey-Salinas Transit (MST) operates three fixed-route lines through Moss Landing — Lines
27, 28 and 78, which together serve Marina, Watsonville, Castroville, Salinas, Santa Cruz and
the Presidio of Monterey. All three lines stop at bus stops located alongside each direction of SR
1 south of Dolan Road.

No bicycle lanes are formally marked in the study area, although the paved shoulders of both
SR 1 and Dolan Road are used by bicyclists as bicycle lanes. Although these shoulders are
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generally adequate for use by bicyclists, the shoulder along northbound SR 1 narrows to only
four feet in advance of its intersection with Dolan Road.

Formal bicycle lanes are proposed along Dolan Road between SR 1 and Castroville Boulevard.
Design is underway on a new joint-use pedestrian and bike path (the “Monterey Bay Sanctuary
Scenic Trail — Moss Landing Segment”) to be located alongside SR 1 and Moss Landing Road
between the northern and southern ends of Moss Landing Harbor.

No sidewalks, crosswalks, or other pedestrian facilities are present in the vicinity of the
SR 1/Dolan Road intersection. No new pedestrian improvements are proposed in the area other
than the aforementioned Monterey Bay Sanctuary Scenic Trail.

A number of aboveground and underground utilities are present near the SR 1/Dolan Road
intersection, including utility poles fronting both sides of SR 1 and the southern frontage of
Dolan Road, telephone vaults are located along the frontages of both SR 1 and Dolan Road near
the southeastern corner of their intersection, and various manholes accessing underground
potable water pipelines located along the western side of the intersection.

The foliage present near the SR 1/Dolan intersection is composed of trees and bushes. Both
eucalyptus and Monterey cypress trees front SR 1, with clusters of both tree types located along
both sides of the highway. Various small trees and bushes are scattered along the eastern
frontage of SR 1 against the security fence for the Moss Landing Commercial Park.

Geotechnical Report:

A geotechnical report was prepared, documenting past geotechnical investigations in the site
vicinity, a field visit, testing of field samples, and preliminary pavement design sections. The
report concluded that roadway widening in this area was feasible from a geotechnical pavement
engineering standpoint; however, a thicker pavement section was recommended for any
widening south of Dolan Road. Further investigation of subgrade soils requiring this thicker
section was also recommended. The full geotechnical report can be found within Appendix A.

Environmental Constraints Assessment:

An environmental constraints assessment was prepared, identifying the potential existing
environmental constraints adjacent to the SR 1/Dolan Road intersection and in the surrounding
area. The assessment identified various potential issues that could limit — to varying degrees —
the ability to implement potential roadway improvement options, as well as a few methods by
which the effects of these issues can be minimized if not fully abated. These issues included
removal of adjacent trees, the potential presence of endangered plants, nearby archeological
sites, potentially historic buildings at the Moss Landing Commercial Park, potentially hazardous
soil and water contamination at the Moss Landing Power Plant and Moss Landing Commercial
Park, the proximity of the proposed Monterey Bay Sanctuary Trail to the intersection, and the
potential relocations of overhead and above ground utilities. The full environmental constraints
assessment can be found within Appendix B.
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Collision Data:

Collision data between 2007 and 2011 was evaluated by collision type and location. A total of
61 collisions occurred within this period, 54 of which occurred within 500 feet of the SR 1/Dolan
intersection. The two most prevalent types were rear-end and “failure to yield” collisions.
Speeding was considered a primary collision factor in ten of these collisions. Thirty-seven
people were injured in the 54 intersection collisions, while no fatalities were reported. The
overall collision rate for the intersection is 0.839 collisions per million entering vehicles, nearly
three times the statewide average for similar intersections.

Travel Speeds:

Travel speeds along SR 1 were collected via travel time runs conducted in April 2013. Speeds
through the study intersection and the immediate vicinity were found to be within 5 MPH of the
posted speed limit.

Intersection Operations:

Level of service calculations were performed at the study intersection using intersection volumes
collected in March 2011 as part of the Moss Landing Community Plan environmental analysis.
The SR 1/Dolan Road intersection currently operates at an acceptable LOS A during both the
AM and PM peak hours. However, side street operations on Dolan Road are at LOS E (AM) and
LOS F (PM).

Improvement Alternative Analysis:

A total of 12 improvement alternatives were developed to improve safety and operations at the
SR 1/Dolan Road intersection. These alternatives vary from simple striping and signing
improvements to more complicated roadway widening projects. The improvement alternatives
are:

No Build
Flashing Beacons, Signs, Channelizers & Striping
Improve Sight Distance
Add Northbound SR 1 Right Turn Acceleration Lane
Prohibit Turning Movements
Widen Shoulder Widths to Caltrans Standards
Widen Lane Widths to Caltrans Standards
Full Signal
a. Single Through Lane
b. Two Through Lanes
9. Half Signal
a. Single Through Lane
b. Two Northbound Through Lanes
10. Roundabout
a. Single-Lane

NG~ WNE
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b. Two Lane
11. Widen SR 1 to Two Lanes in Each Direction
12. Relocate SR 1/Dolan Intersection to the South

Note: Two other improvement alternatives are also included within this analysis but are not fully
evaluated. They are both long-term improvements that are more extensive improvements that
those previously mentioned. The long-term improvements are:

13. Consolidate Intersections and Driveways

14. Connect Dolan and Moss Landing Roads via New Overpass

An operational analysis was performed of each of the first twelve alternatives, using the
2010 Highway Capacity Manual methodologies, as part of the overall initial evaluation of each
improvement alternative.

A design criteria matrix (Exhibit 19) was used to evaluate the improvement alternatives. The
individual criteria used in this evaluation included reduction in vehicle delay; improvement of
vehicle, pedestrian and bicycle safety; minimization of environmental impacts, right-of-way
acquisition, project costs, and project duration; ability to construct in phases or increments; and
potential acceptability to Caltrans. Each criterion had a point range, with a perfect total score of
100 points. Each improvement alternative was individually rated, then ranked from highest
score to lowest score.

After evaluation, eight of the original fourteen improvement alternatives were rejected from
further consideration. The remaining six improvement alternatives were found to have major
safety and/or capacity benefits and were further evaluated; those improvement alternatives are:

2. Flashing Beacons, Signs, Channelizers and Striping
3. Improved Sight Distance

4. Add Northbound SR 1 Right Turn Acceleration Lane
8a. Full Signal, One Through Lane

9a. Half Signal, Single Northbound Through Lane

9b. Half Signal, Two Northbound Through Lanes

Improvement Alternative Feasibility Study:

Prior to performing the further analysis, Improvement Alternatives 2, 3 and 4 were combined
together into a unified alternative named Improvement Alternative 2-3-4. The other three
improvement alternatives remained unchanged.

Unsignalized Improvement Alternative:

Improvement Alternative 2-3-4 is the only improvement alternative that retains the existing side-
street stop control. A conceptual design of this improvement is included within Appendix I.
The improvements include new flashing beacons, signs and street lighting; refreshing of existing
pavement striping; trimming of roadside foliage; and a new northbound SR 1 acceleration lane.
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Signalized Improvement Alternatives:

Signal warrants were evaluated at the SR 1/Dolan Road intersection under both Existing and
Year 2035 Conditions. Of the six signal warrants evaluated, three warrants were found to be
met, including the four-hour (Warrant 2) and peak hour (Warrant 3). Based upon these results, a
traffic signal is considered warranted.

There are three improvement alternatives that include traffic signals. Conceptual designs of
these improvements are included within Appendix I.

Improvement Alternative 8a is a standard traffic signal, with all intersection movements
(including to and from the gated Moss Landing Power Plant equipment driveway) controlled by
the signal. No additional pavement is required with this improvement alternative.

Improvement Alternative 9a is a half signal, whereby one of the through movements on the
major street (southbound SR 1, in this case) has a continuous green signal, regardless of the
operations of the other signal phases. This improvement alternative does not signalize the power
plant driveway, instead leaving it as stop controlled and limiting access to right turns in and out
only. No additional pavement is required with this improvement alternative.

Improvement Alternative 9b is also a half signal and treats the power plant driveway in a similar
fashion. Unlike the other half-signal alternative, Improvement Alternative 9b adds a second
northbound SR 1 through lane at the intersection. This is achieved via a conversion of the
existing northbound right turn lane into a shared through-right lane and the addition of a second
northbound through lane leaving the intersection. (SR 1 narrows back to a single northbound
through lane before reaching the bridge over Elkhorn Slough.) As such, this improvement
alternative does require additional pavement north of Dolan Road.

Improvement Alternative Cost Estimates:

Programming estimates have been developed for each of the four improvement alternatives. The
estimates range between $700,000 to $1,300,000, depending upon the improvement alternative.
Note the programming estimates include construction and all soft costs (design, environmental,
right-of-way, utilities construction management and permitting). Programming estimates are
plus or minus 35 percent accurate.

Initial Study Results:

An Initial Study was prepared, assessing the potential environmental impacts of Improvement
Alternatives 2-3-4, 8a, 9a, and 9b. This Initial Study concluded that a mitigated negative
declaration can be declared for all four improvement alternatives. All of the identified
potentially significant impacts can be reduced to less-than-significant status through the
implementation of various mitigation measures both prior to and during construction. The full
Initial Study, including each detailed mitigation measure, is located within Appendix M.
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Feasibility Assessment:

Accounting for all of the design and environmental analysis, all four improvements
(Improvement Alternatives 2-3-4, 8a, 9a, and 9b) appear to be feasible to construct. While there
are a number of required mitigation measures that must be followed prior to and during
construction, none would preclude the construction of any of the improvement alternatives.
However, these mitigation measures will likely increase the construction time and cost.

Improvement Alternatives Recommended for Further Study:

All four of the improvement alternatives discussed in Section 4 — Improvement Alternatives 2-3-
4, 8a, 9a, and 9b — appear to be feasible to construct and are not environmentally precluded from
construction. It is therefore recommended that all four improvements be considered for future
implementation. Further analysis and design is recommended prior to selection of a single
improvement alternative for implementation.

Next Steps

The likely next step would be a formal Project Study Report (PSR), which would be the gateway
to state approval and funding. A likely PSR component would be the new Intersection Control
Evaluation (ICE) process implemented by Caltrans in August 2013, which is a process to analyze
potential intersection and interchange improvement alternatives on a Caltrans facility. This
includes improvements such as stop signs, traffic signals, roundabouts and improvements
deviating from Caltrans design standards. Implementation of the ICE process is left to each
individual Caltrans district.

The County of Monterey should also consider long-term improvements, such as intersection
consolidation and grade separation improvements (i.e. Improvement Alternatives 13 and 14).
These improvements will require considerably more analysis, design, and stakeholder
collaboration than was performed as part of this report. These improvements will also be more
expensive and will take longer to build; however, they will be more consistent with the stated
long-term goals of Caltrans and the Moss Landing Community Plan for the SR 1 corridor
through Moss Landing. Note that it is possible that such an improvement may be incorporated
into an ICE analysis of the SR 1/Dolan Road intersection.
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1 INTRODUCTION

The State Route 1 / Dolan Road intersection in Moss Landing, California is an important
component of both the local and regional transportation system in Monterey County.
Traffic safety and operations at this intersection have been concerns for both the County
of Monterey and the California Department of Transportation (Caltrans) for many years.
To begin the process towards implementing roadway improvements at this intersection,
the Monterey County Resource Management Agency — Public Works Department has
commissioned Hatch Mott MacDonald to prepare this feasibility study to review the
potential improvement options, including their benefits, physical and environmental
challenges, and any related issues that may hinder or prevent their ultimate
implementation. Exhibit 1 shows the location of the study intersection.

This feasibility study is just the first step in a process to implement safety and capacity
improvements at the State Route 1 / Dolan Road intersection. Its aim is to identify the
preferred feasible improvements for further evaluation. As the intersection is under the
jurisdiction of Caltrans, further analysis and design work will need to be prepared prior to
implementation, including a formal Project Study Report.

This report and its contained analysis have been prepared in collaboration with the
County of Monterey Department of Public Works staff, principally Ms. Patricia A. Lopez
who served as project manager for the County. Considerable interaction between HMM
and County staff was an integral component of this project, keeping County staff
informed of the results and ensuring that the final report meets County needs. All of the
environmental analysis has been prepared by EMC Planning Group under contract with
HMM. Finally, HMM has performed all of the transportation and geotechnical analysis,
prepared this report and managed the overall analysis and report preparation.

The project approach and analysis contained herein has been structured akin to the
recently adopted Caltrans Traffic Operations Policy Directive 13-02, “Intersection
Control Evaluation (ICE),” which governs analysis of potential intersection traffic control
improvements. Although Caltrans District 5 has yet to announce its guidelines for
implementation of that new policy, the analysis contained within this report was
established with the goal of being consistent with said future guidelines.

The contents of this report have been split into two pieces — Existing Conditions and
Improvement Alternative Analysis.
e Existing Conditions summarizes the existing area, known environmental issues
and constraints, intersection and roadway operations, and collision history.

e Improvement Alternative Analysis summarizes the improvement alternatives
evaluated in this analysis, the evaluation criteria used in the analysis, the preferred
alternatives selected for further analysis, and the results of said further analysis
(including conceptual design and more specific environmental analysis).
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2 EXISTING CONDITIONS

This chapter presents a description of the surrounding area, current and past studies of the study
area, existing road network, existing traffic volumes, known environmental issues, area collision
history, and existing traffic operations within the study area.

2.1  Study Area

The State Route 1 / Dolan Road intersection (SR 1/Dolan) is located in Moss Landing,
California, a small unincorporated community in northern Monterey County of
approximately 200 people!. The community is located at nearly the midpoint of
Monterey Bay, where Elkhorn Slough empties into the bay. Currently, the primary
commercial and industrial uses in the area are related to the Monterey Bay — the harbor
and educational research. In addition, a regional electrical power plant and a commercial
park front the study intersection. Each use is described on the following pages. See
Exhibit 2 for the location of these uses relative to the SR 1/Dolan intersection.

Moss Landing population taken from 2010 US Census web page, (http://www.census.gov/2010census).
Accessed August 6, 2013.
280974AB01 Report_v5.docx Page 3
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2.1.1 Moss Landing Harbor

Moss Landing Harbor (Exhibit 3)
is centered around Elkhorn Slough
and its opening into the Monterey
Bay. The harbor is home to
hundreds of individual slips for
recreational boaters and
commercial vessels, as well as §
restaurants, commercial retail and |
other harbor-related uses. Its §
southern half sits along the western
side of the State Route 1 / Dolan
Road intersection. Access to the
south harbor is via Moss Landing
Road, which connects to SR 1 approximately 1,600 feet south of the SR 1/Dolan
intersection. Access to the north harbor is via driveways directly off of State Route 1,
north of Elkhorn Slough.

Exhibit 3 — Moss Landing Harbor

2.1.2 Educational Research

Two non-profit and educational organizations call Moss Landing home — the Monterey
Bay Aquarium Research Institute (MBARI) and the Moss Landing Marine Laboratories
(MLML). Both organizations perform research about the Monterey Bay ecosystem and
its inhabitants. MBARI, the research arm of the Monterey Bay Aquarium, is located on a
spit of partially developed land separating the Moss Landing Harbor from the Monterey
Bay. Moss Landing Marine Laboratories is operated by the California State University
system, and is located approximately a third of a mile to the south of the harbor. Both are
accessible from State Highway 1 via Moss Landing Road.

2.1.3 Moss Landing Power Plant

The Moss Landing Power Plant
(Exhibit 4) is located at the
northeastern corner  of  the
SR 1/Dolan intersection. Originally
built in the 1950s to burn oil, today
the plant uses natural gas to generate
electrical power for the greater
Monterey Bay Area and Northern
California. Primary access to the
plant is via Dolan Road, although
there is a little-used driveway off of &
State Route 1 approximately 600 feet =

north of Dolan Road. A gated |
emergency access to plant equipment
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adjacent to Moss Landing Harbor is
located immediately  opposite the
SR 1/Dolan intersection, forming a fourth
leg to the intersection (Exhibit 5).

2.1.4 Moss Landing Commercial Park

The Moss Landing Commercial Park
(also known as the Moss Landing

Business Park — Exhibit 6) is an S 2 i
underutilized business park located at A e : /
the southeastern corner of the Exhibit 5 — Moss Landing Power Plant
SR 1/Dolan intersection.  Although a Emergency Gate

few industrial businesses do populate
the facility, the majority of the site’s
buildings are currently vacant. A citizens
group has proposed to construct a water
desalinization plant within a portion of
the site; as of this writing, no date has yet
been set for its construction.

The business park was previously used . S : -
for various industrial uses. The site was ~ Exhibit 6 —Moss Landing Commercial Park
originally developed to produce refractory bricks for use in large industrial furnaces. In
the 1950s, storage tanks for oil and gasoline were added; many of the original fuel tanks
remain on the project site (Exhibit 7). In addition, piping is still present between those
tanks and a fuel loading/unloading dock located within the southern Moss Landing
Harbor. One of these pipelines is encased in redwood, while the other is made of metal.
Access to this dock is via a dirt road off of State Route 1 south of Dolan Road.

Primary access to the Moss Landing Commercial Park is via Dolan Road, although gated
driveways do exist off of State Route 1 south of Dolan Road.

2.2 Moss Landing Community Plan

As of this writing, the Monterey County Resource Management Agency — Planning
Department is preparing a Draft Environmental Impact Report evaluating the
environmental impacts of the Draft Moss Landing Community Plan. The Community
Plan itself will be an amendment to the Monterey County General Plan and the North
County Land Use Plan governing the Moss Landing area. It has been prepared to provide
a comprehensive planning framework to improve and enhance the Moss Landing
community. Components of the Community Plan include land use, transportation, public
services, conservation and open space, public access, and specific projects. The level of
proposed growth is limited and is focused upon marine research, commercial fishing,
visitor-serving and industrial uses that enhance the existing area and provide future
economic opportunities to the area.
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Exhibit 7 — Unused Oil Storage
and Pumping Systems at Moss
Landing Commercial Park:
Top: Existing Oil Tank
Middle: Existing Piping along SR 1
Bottom: Existing Oil Loading Dock
within Moss Landing Harbor
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With respect to the study area, the draft Moss Landing Community Plan includes the
following policies and recommendations regarding State Route 1:

1. Installation of roundabouts at key intersections with State Route 1 (e.g. Dolan
Road and Moss Landing Road);

2. Minimize new direct access points to State Route 1;

3. Preparation of a Project Study Report for the State Route 1 corridor through Moss
Landing area, with potential improvements to include the consolidation of the
State Route 1 intersections with Dolan Road and Moss Landing Road (North).

2.3 SR 1 & 183 Corridor System Management Plan

The State Routes 1 & 183 Corridor System Management Plan (CSMP), released in
October 2011 by Caltrans District 5, is a document meant to guide future improvements
along the State Routes 1 and 183 corridors and prioritize funding strategies and
mechanisms. The CSMP objectives are to reduce travel time and delay for all travel
modes, reduce traffic congestion, improve connectivity between different transportation
modes and facilities, and expand mobility options across both corridors.

The State Route 1 corridor through Moss Landing is included within the CSMP as part of
Segment 2. The CSMP notes that, for the period between 2006 and 2009, the SR 1/Dolan
Road intersection had a collision rate of more than 3 times the state average for similar
intersections (i.e. rate of 0.66 collisions per million vehicle miles, compared to the then-
statewide average of 0.20 collisions per million vehicle miles).

The CSMP does not include any specific recommendations for improvements to State
Route 1 within the study area or to the SR 1/Dolan Road intersection in particular.
However, the following general recommendations could be applied as improvements
within the study area:

1. Add auxiliary lanes, intersection improvements and other system refinements, in
order to reduce delay preserve and enhance existing services, while noting that
operational improvements alone do not solve corridor capacity needs.

2. Redesign and modernize the intersections to reduce delay and maximize
throughput on State Route 1 and parallel routes. These upgrades may include
improving the parallel local road network, adding turn-movement storage,
deceleration and/or acceleration lanes to the intersection, and converting at-grade
intersections into grade-separated interchanges.

3. Increase the capacity, operational efficiency and connection on the parallel road
network to reduce local traffic demand on SR 1.
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2.4  Existing Traffic Network

The primary regional access to Moss Landing is provided by State Route 1 (SR 1). Other
streets relevant to this study are Dolan Road and Moss Landing Road. Exhibit 1 depicts
the study area. A brief description of these streets follows, with the state highway and
study corridor first, followed by the remaining roadways in alphabetical order.

State Route 1 is a state highway within Monterey County, extending north-south
throughout the coastal region of the county through Moss Landing, Marina, Seaside,
Monterey, and Carmel. The highway continues northward into Santa Cruz County en
route to San Francisco and southward into San Luis Obispo County en route to Los
Angeles. In the greater Moss Landing area, SR 1 is a two-lane highway with turn lanes at
intersections and major driveways. Caltrans has designated SR 1 through Moss Landing
as a “Terminal Route,” meaning that the largest truck allowed on California state
highways (i.e. the STAA standard truck) is allowed to travel the highway. The speed
limit on SR 1 is 50 miles per hour (MPH) through the southern portion of Moss Landing
(i.e. between Moss Landing Road (South) and Jetty Road), including at Dolan Road.

Dolan Road is a two-lane east-west roadway within northern Monterey County. It
connects SR 1 with Castroville Boulevard, providing part of the link between US 101 in
Prunedale and SR 1 in Moss Landing. The speed limit on Dolan Road is 55 MPH.

Moss Landing Road is a two-lane, largely rural roadway providing direct access to
central Moss Landing, the Moss Landing Harbor and the beachfront. It forms a loop that
connects to SR 1 at each end. Through its connection to Sandholdt Road, Moss Landing
Road provides access to various businesses and organizations located between the harbor
and the Monterey Bay. The speed limit on Moss Landing Road is 25 MPH.

The SR 1/Dolan intersection is a “T” intersection, with SR 1 in a north-south alignment
and Dolan Road in a roughly east-west alignment. Traffic on Dolan Road is stop
controlled, while SR 1 traffic is free-flow through the intersection. Left and right turn
lanes are present on both SR 1 and Dolan Road at the intersection. A median
acceleration lane is also present along southbound SR 1 for use by traffic turning left
from Dolan Road. Note that the Moss Landing Power Plant gated driveway is located
directly opposite this intersection, effectively forming a fourth approach to the
intersection.

2.5 Existing Transit Systems

Monterey-Salinas Transit (MST) operates three fixed-route lines through Moss Landing —
Lines 27, 28 and 78. Line 27 connects Marina and Watsonville via Castroville every two
hours on weekdays only. Line 28 connects Salinas and Watsonville via Castroville a
minimum of once every hour on weekdays and weekends. Line 78 is an express line
connecting Santa Cruz and the Presidio of Monterey, operating three round trips per day
on weekdays and four round trips per day on weekends All three lines stop at bus stops
located alongside each direction of SR 1 south of Dolan Road.
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2.6 Existing and Proposed Bikeway and Pedestrian Facilities
2.6.1 Bikeways

No bicycle lanes are formally marked in the \

study area, although the paved shoulders of a 4
both SR 1 and Dolan Road are used by Mee=
bicyclists as bicycle lanes. Although these
shoulders are generally adequate for use by
bicyclists, the shoulder along northbound
SR 1 narrows to only four feet in advance of
its intersection with Dolan Road (Exhibit 8).

The SR 1 corridor is also part of the Pacific
Coast Route, which is a system of state and
local roadways facilitating bicycle travel that
extend along the coastlines of Washington, Oregon and California.

Exhibit 8 — Narrow Northbound SR 1
Shoulder near Intersection

Few bicyclists were observed along the SR 1 corridor during field observations in
February 2013. Most bicyclists appeared to be bicycling purely for recreation rather than
commuting.

According to the 2008 Monterey County General Bikeways Plan, formal bicycle lanes are
proposed along Dolan Road between SR 1 and Castroville Boulevard. In addition, the
County of Monterey is currently designing a new joint-use pedestrian and bike path
adjacent to SR 1 within Moss Landing. Named the “Monterey Bay Sanctuary Scenic
Trail — Moss Landing Segment,” the path would compose a small portion of the planned
bicycle and pedestrian trail that will eventually connect Santa Cruz and Monterey. The
path would connect the northern and southern ends of Moss Landing Harbor alongside
the western frontage of SR 1 and the northern frontage of Moss Landing Road.

2.6.2 Pedestrian Facilities
No sidewalks, crosswalks, or other pedestrian facilities are present in the vicinity of the
SR 1/Dolan Road intersection. No pedestrian activity was observed during field

observations in February 2013. No new pedestrian improvements are proposed in the
area other than the aforementioned Monterey Bay Sanctuary Scenic Trail.
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2.7  Existing Utilities

A number of aboveground and underground
utilities are present near the SR 1/Dolan
Road intersection. Utility poles carrying &
electrical lines front both sides of SR 1,
especially to the south of the intersection.
Utility poles are also present along the
southern frontage of Dolan Road. Telephone
vaults are located along the frontages of both
SR 1 and Dolan Road near the southeastern
corner of their intersection. Underground : : i
potable water pipelines are accessible via  Exhibit 9 — Existing Overhead Utilities
various manholes located along the western along SR 1

side of the intersection (Exhibit 9).

-

2.8  Existing Foliage

The foliage present near the SR 1/Dolan
Road intersection is generally of two types —
trees and bushes. Both eucalyptus and
Monterey cypress trees front SR 1, with both
tree types located along both sides of the
highway north of Dolan Road (Exhibit 10).
While the trees east of SR 1 form a cohesive
canopy against the eastern frontage of the
roadway, the trees west of SR 1 have more - : -
variation in height and are in two distinct . o
clusters — one just north of Dolan Road and  Exhibit 10 — Existing Foliage North of
one a couple of hundred feet to south of Dolan Road

Dolan Road (closer to Moss Landing Road).

Various small trees and bushes are scattered
along the eastern frontage of SR 1 against the
security fence for the Moss Landing
Commercial Park (Exhibit 11). Most of
these plants are located within the Caltrans
right-of-way, although some are located
within the Moss Landing Commercial Park.

Exhibit 11 — Existing Foliage South of

29 Geotechnical Report Dolan Road

Hatch Mott MacDonald has prepared a geotechnical review of existing subsurface
conditions in the vicinity of the SR 1/Dolan Road intersection and the immediate
surrounding area. This review, State Highway 1 & Dolan Road Feasibility Study,
Monterey County, California — Geotechnical Letter Report, is summarized below and
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within Exhibit 12; Appendix A contains the full geotechnical review report and
appendices.

Note: This geotechnical review has been prepared in support of intersection-level
improvements only, primarily pavement widening. Also, no hazardous materials review
was performed as part of this review; see Sections 2.10 Environmental Constraints
Assessment and 4.3 Initial Study Results for more information about potentially
hazardous materials within the study area.

The geotechnical review included a review of past geotechnical investigations in the site
vicinity (specifically in 2000 and 2010), a field visit, testing of field samples, and
preliminary pavement design sections. Exhibit 12 summarizes the overall findings from
the geotechnical review, alongside the potential limiting impact of each finding upon
future intersection improvements.

Exhibit 12 — Summary of Overall Findings from Geotechnical Review

Finding Limiting of Improvement Options?

1 Widening of road is feasible from a geotechnical | No
pavement engineering standpoint

2 A thicker pavement section is recommended south | Possibly — would require additional
of Dolan Road, unless subgrade soils are replaced construction time and budget

3 Further investigation is recommended of subgrade | Unlikely, but would require additional
soils with low R-values (i.e. soils requiring thicker | construction time and budget
pavement sections) such as south of Dolan Road.

4 Construction shall conform to Caltrans standard | No
specifications, latest edition

5 If full-depth hot asphalt mix (HMA), or HMA with | No
asphalt treated permeable base (TPB) are used for
design, use working table for placing construction
equipment to meet construction requirement and
subtract its Gravel Equivalent from the surface layer
for design.

2.10 Environmental Constraints Assessment

An environmental constraints assessment has been prepared by EMC Planning Group of
the potential existing environmental constrains adjacent to the SR 1/Dolan Road
intersection and the immediately surrounding area. This assessment — Environmental
Constraints Report — State Route 1 / Dolan Road - is summarized within Exhibit 13,
alongside the potential limiting impact of each finding upon future intersection
improvements. The full environmental assessment is contained within Appendix B.

The environmental constraints assessment identified a number of issues that may limit —
to varying degrees — the ability to implement roadway improvements to the intersection.
Further evaluation of these issues will be necessary to determine the extent to which the
issues could directly affect specific improvement alternatives. The assessment also
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identifies a few methods by which the effects of these issues can be minimized if not
fully abated. These methods should be considered during the design and construction
phases of the project.

Exhibit 13 — Summary of Overall Findings from Environmental Constraints Assessment

Finding | Limiting of Improvement Options?

A Biological Resources

1 Groves of planted Monterey cypress and gum (i.e.
eucalyptus) trees are present within the study area.
Removal of any of these trees with diameters of 36
inches or larger at breast height will require a
coastal development permit. Removal of any other
type of tree with diameters of 24 inches or larger
will also require a coastal development permit.

Possibly, if improvement involves

removal of existing trees.

No sensitive habitats are located within the study
area — only low-quality habitats are present.

No

A pre-construction survey of nesting birds should
occur if construction will involve site disturbance
occurring between February 1st and September
15th of any year.

Unlikely, but could limit construction
times during the year

Construction noise could cause temporary
disruption to marine animals in the harbor;
however, this disruption would be a less than
significant impact.

No

The Congdon’s tarplant, a special-status plant, has
been previously recorded as occurring very close to
the study area. The construction area should be
surveyed in the plant’s bloom period (typically
September) to verify if the plant is indeed within the
construction area.

Likely, if found to be within

construction area.

Archaeological Resources

Two known archaeological sites are located near the
study intersection:
a State Route 1 at Elkhorn Slough (CA-MNT-229)

Possibly, if near construction area

b State Route 1 south of Moss Landing Road (CA-
MNT-235)

Possibly, if near construction area

Further study of potential archaeological resources
in the area is recommended, especially as the exact
location of site CA-MNT-235 could not be verified in
the field.

Possibly, if near construction area

Historical Resources

No officially designated historic places are located in
or adjacent to the study area

No
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Finding Limiting of Improvement Options?

2 Some buildings on the Moss Landing Commercial | Possibly, if construction area would

Park property are over 45 years old, and as such
could potentially be deemed historic

encroach upon said buildings

A historic evaluation should be conducted if any of
the buildings on the Moss Landing Commercial Park
property or the redwood pipeline should be
removed or altered.

Possibly, if construction area would
encroach upon said buildings

Hazardous Materials

The Moss Landing Power Plant is an active cleanup
site, due to past groundwater contamination from
historical storage of fuel oil. Monitoring wells are
located both on and off of the Power Plant property,
including some near State Route 1.

Possibly, if construction area s
adjacent to Moss Landing Power
Plant

Both soil and groundwater contamination
(chromium) is also present at the Moss Landing
Commercial Park site, but the extent of
contamination is unknown.

Possibly, if construction area s
adjacent to or includes Moss Landing
Commercial Park property

The groundwater and soil toxicity is not likely to
constrain any transportation improvements, but
some construction worker safety precautions may
be necessary.

No, if proper safety precautions are
followed.

The precise locations of the groundwater monitoring
wells should be verified to ensure that any proposed
transportation improvements won’t affect them.

Possibly, if construction area s
located near any monitoring wells.

Hydrology

Groundwater is approximately 26 feet below the
surface of the SR 1/Dolan intersection.

No — construction should not require
reaching groundwater depth.

The intersection and surrounding area has no | No
significant flood potential.
Construction activities would have an elevated | No, if standard design and

effect upon water quality, due to proximity to the
Moss Landing Harbor.

construction practices are followed

Standard design and construction practices should
adequately address any hydrological issues.

No

Transportation

The proposed Monterey Bay Sanctuary Scenic Trail
may constrain the construction of any
improvements to the west of SR 1.

Possibly, if construction includes any
roadway widening west of existing
paved shoulder

280974AB01 Report_v5.docx
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Finding Limiting of Improvement Options?

2 The design of any transportation improvements
should not preclude the continued use of existing
bus stops along SR 1. This is not likely a significant
constraint.

No

G Utilities

1 Overhead power lines:
a No high voltage lines are present near the SR
1/Dolan Road intersection.

No

b Additional roadway widening along SR 1 and/or
Dolan Road may require relocation of existing
overhead power lines.

Possibly, if construction requires
relocation of existing overhead utility
lines or poles.

2 Two sets of underground water intake pipelines
cross SR 1:
a Moss Landing Power Plant — travels between
Moss Landing Harbor and the power plant
approximately 250 feet north of Dolan Road.

Unlikely — construction should not
require reaching pipeline depth.

b Moss Landing Commercial Park — travels between
Moss Landing Harbor and the commercial park
approximately in line with the southern right-of-
way line for Dolan Road. After crossing
underneath SR 1, travels above ground parallel to
SR 1 en route to tanks located approximately
opposite the SR 1/Moss Landing Road

Possibly, if construction includes
acquisition of additional right-of-way
east of SR 1 and south of Dolan Road.

intersection.

i The aboveground portion of the Moss
Landing Commercial Park pipelines
constitute a significant constraint upon any
roadway widening to the east of the
existing SR 1 right-of-way.

Likely, if construction includes
acquisition of additional right-of-way
east of SR 1 and south of Dolan Road.

3 Potable water pipelines run along Dolan Road en
route to storage tanks above Moss Landing Road.

Unlikely, but should be verified prior
to construction.

4 Sewer pipelines are assumed to travel underneath
SR 1 en route to areas north of Elkhorn Slough (but
not verified).

Unlikely, but should be verified prior
to construction.

5 Regional natural gas pipelines service the Moss
Landing Power Plant to the east; however, these
pipelines are not located near the SR 1/Dolan
intersection. Local natural gas pipelines are
presumed to exist in the study area.

Unlikely, but should be verified prior
to construction.
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2.11 Existing Collision Data

Collision data at the SR 1/Dolan Road intersection was obtained from the California
Highway Patrol through the County of Monterey Department of Public Works staff.
Exhibit 14 summarizes the obtained collision data by collision type and location, while
Exhibit 15 depicts a collision diagram for the intersection. The obtained collision data
spans for the five most-recent years available — from January 1, 2007 to December 31,
2011 (see Appendix C).

Exhibit 14 — Collision History Summary — State Route 1/Dolan Road

Type Total Frequency | Injuries | Fatalities
(peryear) [ (Total) (Total)
Rear End
SR1 8 1.6 7 0
Dolan Road 16 3.2 5 0
Yield/Right-of-Way Violations
Broadside
SR1 6 1.2 2 0
Dolan Road 12 2.4 11 0
Head-On
SR1 1 0.2 0 0
Dolan Road 1 0.2 0 0
Sideswipe
SR1 1 0.2 0 0
Dolan Road 2 0.4 1 0
Speeding as PCF®
SR1 7 1.4 7 0
Dolan Road 3 0.6 3 0
Collisions between Dolan Rd.
left and right turning vehicles 3 0.6 1 0
Collisions with Wrong-Way Driver
SR1 4 0.8 0 0
Dolan Road 0 0 0 0
Notes:

1. Include collisions that occurred at or near the SR 1/Dolan intersection.

2. Some individual collisions are repeated under multiple categories.

3. PCF = Primary Collision Factor, as determined by the investigating officer.

4. State Average Collision Rate taken from 2009 Collision Data on California State
Highways, California Department of Transportation, 2009.
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A total of 61 collisions have occurred within this period, 54 of which occurred within 500
feet of the intersection. The two most prevalent collision types at the SR 1/Dolan Road
intersection were rear-end collisions (8 on SR 1, 16 on Dolan Road, 24 total) and
collisions where drivers failed to yield right-of-way (8 on SR 1, 15 on Dolan Road, 23
total). All of the “failure to yield” collisions involved vehicles turning left from SR 1
and/or Dolan Road. Speeding was considered a primary collision factor in ten of all
intersection collisions during this period. Collisions were not concentrated in any one
month, time of day, or weather condition. Lack of intersection lighting was only cited in
one collision. Driving Under the Influence (DUI) was only cited in three of the
collisions.

Thirty-seven people were injured in the 54 intersection collisions. Injuries were most
prevalent in the rear-end collisions and those collisions where speeding was a primary
collision factor. No fatalities were reported during this period.

The overall collision rate at the SR 1/Dolan Road intersection is 0.839 collisions per

million entering vehicles (collisionssMEV). This is nearly three times the state average
of 0.300 collisions/MEYV for similar intersections.
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Exhibit 15 — Collision Diagram — State Route 1/Dolan Road

Horizontal Street: Dolan Road

Vertical Street: State Route 1

Collision Diagram

From: 1/1/07 - 12/31/11

Date Prepared: 7/12/13
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2.12  Existing Travel Speeds

Existing travel speeds along the SR 1 corridor through Moss Landing during the AM and
PM peak hours were obtained through weekday travel time runs conducted in April 2013.
Exhibit 16 summarizes the average speeds incurred along the corridor in each direction.
Travel speeds were found to be within 5 MPH of the posted speed limit along the
majority of the corridor, including at Dolan Road. The areas with the slowest travel
speeds were at each end of the corridor, namely north of Struve Road (north) and near
Merritt Street (State Route 183). The travel time data is included within Appendix D.

Exhibit 16 — Existing Travel Speeds on State Route 1

AM (6:30 AM - 8:30 AM)
Northbound:

Location

Merritt to Molera

Molera to Moss Landing (S)
Moss Landing (S) to Dwy #2
Dwy #2 to Moss Landing (N)
Moss Landing (N) to Dolan
Dolan to Dwy #1

Dwy #1 to Elkhorn Slough
Elkhorn Slough to Jetty
Jetty to Struve (S)

Struve (S) to Struve (N)
Struve (N) to Springfield
Springfield to Jensen

Southbound:

Location

Jensen to Springfield
Springfield to Struve (N)
Struve (N) to Struve (S)
Struve (S) to Jetty

Jetty to Elkhorn Slough
Elkhorn Slough to Dwy #1
Dwy #1 to Dolan

Dolan to Moss Landing (N)
Moss Landing (N) to Dwy #2
Dwy #2 to Moss Landing (S)
Moss Landing (S) to Molera
Molera to Merritt

Notes:

PM (3:30 - 5:30 PM)

Northbound:

Travel Speed|Speed Limit Location
47.8 mph 55 mph Merritt to Molera
53.6 mph 55 mph Molera to Moss Landing (S)
54.0 mph 50 mph Moss Landing (S) to Dwy #2
54.2 mph 50 mph Dwy #2 to Moss Landing (N)
51.4 mph 50 mph Moss Landing (N) to Dolan
49.6 mph 50 mph Dolan to Dwy #1
54.4 mph 50 mph Dwy #1 to Elkhorn Slough
55.2 mph 50 mph Elkhorn Slough to Jetty
54.7 mph 55 mph Jetty to Struve (S)
57.4 mph 55 mph Struve (S) to Struve (N)
51.2 mph 55 mph Struve (N) to Springfield
54.2 mph 55 mph Springfield to Jensen

Southbound:

Travel Speed|Speed Limit Location
51.6 mph 55 mph Jensen to Springfield
51.0 mph 55 mph Springfield to Struve (N)
53.0 mph 55 mph Struve (N) to Struve (S)
50.2 mph 55 mph Struve (S) to Jetty
47.3 mph 50 mph Jetty to Elkhorn Slough
46.4 mph 50 mph Elkhorn Slough to Dwy #1
49.6 mph 50 mph Dwy #1 to Dolan
49.4 mph 50 mph Dolan to Moss Landing (N)
49.8 mph 50 mph Moss Landing (N) to Dwy #2
50.2 mph 50 mph Dwy #2 to Moss Landing (S)
53.1 mph 55 mph Moss Landing (S) to Molera
46.6 mph 55 mph Molera to Merritt

Travel Speed|Speed Limit
42.2 mph 55 mph
44.2 mph 55 mph
48.6 mph 50 mph
48.0 mph 50 mph
46.6 mph 50 mph
46.8 mph 50 mph
48.4 mph 50 mph
49.0 mph 50 mph
50.6 mph 55 mph
51.4 mph 55 mph
38.0 mph 55 mph
41.1 mph 55 mph

Travel Speed|Speed Limit
54.0 mph 55 mph
51.5 mph 55 mph
50.8 mph 55 mph
50.5 mph 55 mph
46.2 mph 50 mph
46.2 mph 50 mph
47.4 mph 50 mph
49.8 mph 50 mph
48.4 mph 50 mph
51.2 mph 50 mph
47.0 mph 55 mph
33.0 mph 55 mph

1. Dwy #1is the Moss Landing Power Plant driveway north of Dolan Road. Dwy #2 is the southernmost driveway
into the commercial area at SR 1 and Moss Landing Road (N).
2. Travel speeds in bold indicate speeds more than 5.0 mph below speed limit.
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2.13  Existing Conditions Intersection Operations

Exhibit 17 depicts the existing AM and PM peak hour traffic volumes at the SR 1/Dolan
Road intersection. These volumes were collected in March 2011 and were provided by
the consultant team assisting the County of Monterey in the preparation of the
environmental analysis for the Moss Landing Community Plan update (see Appendix E).

Exhibit 17 also summarizes the existing levels of service at the SR 1/Dolan Road
intersection.  Intersection operations were evaluated using technical procedures
documented in the 2010 Highway Capacity Manual (HCM). The SR 1/Dolan Road
intersection is under the jurisdiction of the California Department of Transportation
(“Caltrans™), which has established a Level of Service (LOS) standard of the transition
between LOS C and LOS D.

The SR 1/Dolan Road intersection currently operates at an overall LOS A during both the

AM and PM peak hours. However, side-street operations on Dolan Road are currently at
LOS E (AM) and LOS F (PM). Level of service calculations are within Appendix F.
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Exhibit 17 — Existing Volumes and Levels of Service
[ hE ]

Q)

CABRILLO HWY

&
o
=] ot
8 3| +160(135)
4+ L] & 52(53)
tr Dolan Rg
- &2
Existing Level of Service = §
AM PM §
| Ovarall 20A | 3.9A
WBL 414E | 53.2F
WBR 19.2C | 383E

Legend:
XX (YY) = AM Peak Hour (PM Peak Hour)

WB L = Westbound Dolan Rd. Left Turn
WB R = Westbound Dolan Rd. Right Turn
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3 IMPROVEMENT ALTERNATIVE ANALYSIS

An analysis has been performed to identify potential safety and capacity improvements at the
SR 1/Dolan Road intersection and evaluate their feasibility to be implemented. The following
section summarizes the analysis process undertaken and corresponding results.

3.1 Improvement Alternatives

A total of 12 improvement alternatives were developed to improve safety and operations
at the SR 1/Dolan Road intersection. These alternatives vary from simple striping and
signing improvements to more complicated roadway widening projects.  The
improvement alternatives are:

No Build
Flashing Beacons, Signs, Channelizers & Striping
Improve Sight Distance
Add Northbound SR 1 Right Turn Acceleration Lane
Prohibit Turning Movements
Widen Shoulder Widths to Caltrans Standards
Widen Lane Widths to Caltrans Standards
Full Signal
a. Single Through Lane
b. Two Through Lanes
9. Half Signal
a. Single Through Lane
b. Two Northbound Through Lanes
10. Roundabout
a. Single-Lane
b. Two Lane
11. Widen SR 1 to Two Lanes in Each Direction
12. Relocate SR 1/Dolan Road Intersection to the South

NG~ WNE

Each improvement alternative is described below, along with the reasons why it was
selected for evaluation.

1. No Build
No Build represents the existing intersection geometry and traffic control, with no
changes. This improvement alternative represents a benchmark against which all of
the other improvement alternatives can be compared.

2. Flashing Beacons, Signs, Channelizers & Striping
This improvement alternative would implement additional signs, pavement striping,
channelizers and flashing beacons, both at an in advance of the SR 1/Dolan Road
intersection. These would be simple, inexpensive safety improvements that could be
implemented quickly if funding was secured.
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3.

Improve Sight Distance

This improvement alternative would improve sight distance of vehicles, signs, and the
overall intersection by trimming foliage and removing or relocating obstructions
within the driver sight lines at the intersection. Improving sight distance would
improve safety by indicating the presence of the upcoming intersection and by
providing additional stopping distance for conflicting traffic entering the intersection.

Add Northbound SR 1 Right Turn Acceleration Lane

This improvement alternative would add a new northbound acceleration lane along
SR 1 directly in front of the Moss Landing Power Plant, for use by vehicles turning
right from Dolan Road onto northbound SR 1. A new acceleration lane would allow
vehicles turning onto northbound SR 1 to accelerate up to or near through traffic
speeds prior to merging onto the highway.

Prohibit Turning Movements

With this improvement alternative, one or more turning movements would be
prohibited at this intersection. The most likely movement that could be prohibited
would be the westbound Dolan Road left turn movement onto southbound SR 1.
Prohibition of this movement would eliminate some traffic conflicts at the
intersection, but would require some vehicles to detour considerably out of their way
in order to continue to reach their intended destinations.

Widen Shoulder Widths to Caltrans Standards

This improvement alternative would widen the existing paved shoulders along SR 1
to meet current Caltrans standards. This improvement would primary focus upon the
northbound SR 1 shoulder just south of Dolan Road, which narrows to approximately
four feet in width in advance of the intersection. Widening the shoulder would
provide additional refuge space for vehicles during emergencies as well as a larger
buffer for bicyclists from through traffic on SR 1.

Widen Lane Widths to Caltrans Standards

This improvement alternative would widen all lanes along SR 1 at the intersection to
meet current Caltrans standards. Currently, all travel lanes on SR 1 are within a half-
foot or less of the Caltrans standard width of 12 feet. This improvement would add
the additional pavement necessary to achieve full standard width for all lanes

Full Signal
a. Single Through Lane

b. Two Through Lanes

These improvement alternatives would construct a new traffic signal at the
SR 1/Dolan Road intersection. Improvement Alternative 8a would keep the single
through lane in each direction of SR 1, while Alternative 8b would add a second
through lane in each direction of SR 1 through the intersection. Changing the
intersection control to a traffic signal would minimize the number of “failure to yield”
collisions, but could increase the number of rear-end collisions on SR 1. The addition
of second through lanes would also minimize vehicle queue lengths on SR 1.
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9. Half Signal
a. Single Through Lane

b. Two Northbound Through Lanes

A variation to Improvement Alternatives 8a and 8b, these improvement alternatives
would construct a half signal, whereby only northbound SR 1, westbound Dolan
Road, and the southbound SR 1 left turn movement would be controlled by the signal.
Southbound SR 1 through traffic would continue to operate free-flow through the
intersection, and would be shown a continuous green light. Existing examples of half
signals in Monterey County include SR 156 at Castroville Boulevard and SR 156 at
Prunedale North Road. As with the full signal, changing the intersection control to a
half signal would minimize the number of “failure to yield” collisions, but could
increase the number of rear-end collisions on SR 1. The addition of a second
northbound through lane would also minimize vehicle queue lengths on SR 1. The
primary benefit of a half-signal over a standard signal is that the southbound SR 1
movement would never stop, thereby reducing overall delay at the intersection
compared to a standard traffic signal. The downside of a half-signal is that
pedestrians and bicyclists cannot cross all of SR 1 at a controlled crossing.

10. Roundabout

a. Single-Lane

b. Two Lane
These improvement alternatives would convert the existing SR 1/Dolan intersection
into a roundabout. Improvement Alternative 10a would construct a roundabout with
a single circulating lane, while Alternative 10b would have two circulating lanes. As
noted previously, a roundabout is the suggested improvement at this intersection
within the draft Moss Landing Community Plan. Roundabouts slow traffic and
reduce conflict points, thereby minimizing the severity and frequency of collisions.

11. Widen SR 1 to Two Lanes in Each Direction
Similar to Improvement Alternative 8b, this improvement would add a second
through lane in each direction of SR 1 through the SR 1/Dolan intersection.
However, unlike Alternative 8b, the intersection would not be signalized. Instead, it
would remain as free-flow on SR 1 and stop control on Dolan Road. Widening SR 1
to two lanes in each direction would reduce vehicle platoon size along SR 1.

12. Relocate SR 1/Dolan Road Intersection to the South
This improvement alternative would relocate the SR 1/Dolan Road intersection
further to the south of the existing intersection. This would be accomplished through
the realignment of Dolan Road into the northern edge of the Moss Landing
Commercial Park. Such a relocation would improve sight distance and allow for the
existing westbound Dolan Road right turn lane to be lengthened.

Note: Two other improvement alternatives are also included within this analysis but are
not fully evaluated. They are both long-term improvements that are more extensive
improvements that those previously mentioned. The long-term improvements are:
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13. Consolidate Intersections and Driveways

This improvement alternative would consolidate the existing intersections and
driveways along this section of SR 1 in two ways. First, all of the existing driveways
along SR 1 into the Moss Landing Commercial Park would be closed. Second, Dolan
Road would be realigned to travel through the Moss Landing Commercial Park,
intersecting SR 1 as a fourth approach to the existing SR 1/Moss Landing Road
(North) intersection. In this configuration, Dolan Road would also serve as the
primary entrance into the Moss Landing Commercial Park from SR 1. The
consolidation would improve operations by reducing the number of conflict points
along SR 1 in this area. It is also consistent with multiple policies and
recommendations identified within the Draft Moss Landing Community Plan. Note
that this improvement alternative would require considerable coordination with the
ownership of the Moss Landing Commercial Park, hence its exclusion from full
analysis in this report.

14. Connect Dolan and Moss Landing Roads via New Overpass

This improvement alternative, consistent with the aforementioned State Routes 1 &
183 Corridor System Management Plan and previously recommended within the
Moss Landing Economic Development Strategy report published in 2010, would
create a new roadway connecting Dolan Road and Moss Landing Road (North). This
roadway would loop around the outside of the Moss Landing Commercial Park,
crossing SR 1 south of Moss Landing Road on a grade-separated bridge. This
improvement alternative would substantially improve vehicle, pedestrian and bicycle
safety by allowing all three modes of travel to cross the highway without conflicting
with SR 1 traffic. This improvement would likely cost multiple millions of dollars to
construct and will require extensive future analysis in order to assess its full
feasibility, hence its exclusion from full analysis in this report.

3.2  Operations of Improvement Alternatives

As part of their evaluation, operational analyses have been prepared of each of the
improvement alternatives described above (with the lone exceptions of the two long-term
improvements, i.e. #13 and #14). Exhibit 18 summarizes the AM and PM peak hour
operations of each improvement alternative, both under existing and Year 2035
conditions®. (See Appendix F for the level of service calculations.) Note that traffic
operations is but one of the categories used to compare the improvement alternatives.
The following section identifies all of the categories used to evaluate each improvement
alternative.

%Year 2035 Conditions include projected traffic growth from the Moss Landing Community Plan. See
Appendix G for the Year 2035 volumes analyzed here.
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Exhibit 18 — Level of Service Comparison Table

Existing Conditions (Year 2011) Year 2035 Conditions
Alternative Traffic Control Type AM Peak Hour | PM Peak Hour | AM Peak Hour | PM Peak Hour
Delay | LOS Delay | LOS Delay | LOS Delay | LOS
No Build One-Way Stop |Overall: 3.0 A 4.0 A 4.4 A 8.8 A
Control WB L: 41.8 E 54.5 F 81.2 F 124.6 F
WB R: 92 C 36.3 E 28.9 D 100.0 F
2. Flashing Beacons, Signs, |One-Way Stop |Overall: 3.0 A 4.0 A 4.4 A 8.8 A
Channelizers & Striping Control WB L. 41.8 E 54.5 F 81.2 F 124.6 F
WB R: 19.2 C 36.3 E 28.9 D 100.0 F
3. Improve Sight Distance One-Way Stop  |Overall: 3.0 A 4.0 A 4.4 A 8.8 A
(trim foliage, remove Control WB L: 41.8 E 54.5 F 81.2 F 124.6 F
obstructions, etc.) WB R: 19.2 C 36.3 E 289 D 100.0 F
4. Add NB SR 1 Right Turn  |One-Way Stop  |Overall: 3.0 A 4.0 A 4.4 A 8.8 A
Acceleration Lane Control WB L: 41.8 E 54.5 F 81.2 F 124.6 F
WB R: 19.2 C 36.3 E 28.9 D 100.0 F
5. Prohibit Turning One-WWay Stop |Cverall: 2.0 A 2.9 A 26 A 6.3 A
Movements (WE Left) Control wWB L 2 z z 5 5 = = z
WB R: 18.2 C 36.3 E 28.9 D 100.0 F
Diversion
Delay?’ 360.0 F 360.0 F 360.0 F 360.0 F
6. Widen Shoulder Widths to |One-Way Stop |Overall: 3.0 A 4.0 A 4.4 A 8.8 A
Caltrans Standards Control WEB L: 41.8 E 54.5 F 81.2 F 124.6 F
WB R: 19.2 C 36.3 E 28.9 D 100.0 F
7. Widen Lane Widths to One-Yay Stop |Overall: 3.0 A 4.0 A 44 A 8.8 A
Calfrans Standards Control WB L: 41.8 E 54.5 F 81.2 F 124.6 F
WB R: 18.2 C 36.3 E 28.9 D 100.0 F
8. Full Signal
a. Single Through Lanes [Full Signhal Overall: 13.7 B 19.8 B 20.8 C 53.2 D
b. Two Through Lanes Full Signal Overall: 8.3 A 9.2 A 9.0 A 106 B
9. Half Signal (SB does not
stop)®
a. Single NB Thru Lane Half Signal Overall: 13.9 B 33.9 C 17.3 B 91.3 F
b. Two NB Thru Lanes Half Signal Overall: 10.7 B 12.1 B 11.6 B 147 B
10. Roundabout
a. Single-Lane Roundabout Overall: 94.5 F 134.9 F 179.3 F 257.3 F
b. Two-Lane Roundabout Overall: 11.2 B 13.1 B 13.2 B 20.0 C
11. Widen SR 1 to One-WWay Stop |Overall: 21 A 2.6 A 25 A S A
Two Through Lanes Control WEB L: 267 D 41.1 E 39.4 E 79.6 F
in Each Direction WB R: 12.8 B 15.9 C 14.8 B 20.8 C
12. Relocate SR 1/Dolan One-Way Stop |Overall: 3.0 A 4.0 A 4.4 A 8.8 A
Intersection to the South  |Control WB L: 41.8 E 54.5 F 81.2 F 124.6 F
WB R: 19.2 C 36.3 E 28.9 D 100.0 F

Notes:

1

. NB, SB, WB = Northbound, Southbound, Westbound
. L, R = Left Turn, Right Turn

2

3. 8R 1 = State Route 1

4. With prohibition of westbound Dolan Road left turn movement, left turn delay is non-existant. However, such a prohibition
would add an additional "diversion” delay to rerouted traffic; see Note 5, below.

5. "Diversion Delay" refers to additional delays from vehicle rerouting created by movement prohibition, assuming 100%
of the prohibited vehicles, are proceeding to Moss Landing Road.

6. Incorporates zero delay from the freeflow southbound through movements that are not controlled by the half-signal.

7. Delays and levels of service in bold indicate deficient operations.

3.3 Improvement Alternative Evaluations

Initial evaluations of the improvement alternatives were performed using a design criteria
matrix, which ranks each project in a number of categories. Exhibit 19 depicts the
design criteria matrix used in this analysis.
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A number of different categories were used to evaluate each improvement alternative.
Those categories, including their scoring range, are identified within Exhibit 20.

Exhibit 20 — Design Criteria Matrix Evaluation Categories

Design Criteria Matrix Category Point Range
Reduces Vehicle Delays 0-10 points
Improves Vehicle Safety 0-15 points
Improves Pedestrian and Bicyclist Safety | 0-10 points
Minimizes Environmental Impacts 0-10 points
Minimizes Right-of-Way Acquisition 0-10 points
Minimizes Project Costs 0-20 points
Minimizes Project Duration 0-10 points
Constructible in Phases/Increments 0-5 points
Likely Acceptable to Caltrans 0-10 points
Total: 100 points

Each improvement alternative was ranked in each category based upon its relative
potential to meet that category’s goal, with 0 (“zero”) representing no potential and 10
(“ten”) representing full achievement. The maximum score possible is 100 points, with a
median score (the “No Build” alternative) of 65 points.

Exhibits 21A and 21B contain the completed design criteria matrix, including the score
and relative ranking of each improvement alternative. Exhibit 21A organizes the
improvement alternatives by improvement alternative number, while Exhibit 21B
organizes the improvement alternatives by their relative ranking. The rankings were then
used to help either reject improvement alternatives from further consideration or select
them for further analysis. The following sections identify which improvements fall under
either category.
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3.4 Improvement Alternatives Recommended for Rejection
Many of the improvement recommendations were rejected for further consideration. The
reasons behind each rejection are discussed below.

1. No Build:

Despite ranking second of all improvement alternatives, the No Build improvement
alternative was rejected as its lack of any improvements does not further the stated
goals of improving safety and operations at the intersection.

5. Prohibit Turning Movements:

This improvement alternative was not analyzed further in part because the remedy —
prohibition of the westbound Dolan Road left turn movement — was viewed as being
too draconian of an improvement for traffic bound for Moss Landing. The movement
prohibition would lead to potential traffic diversions of approximately 6 additional
minutes beyond the current duration of a trip to reach Moss Landing Road (North)
from Dolan Road. In addition, the prohibition could lead to some vehicles attempting
U-turns further north on SR 1, which would introduce additional safety issues to the
corridor.

6. Widen Shoulder Widths to Caltrans Standards:

This improvement alternative ranked relatively low (9th out of 17), in part because it
would require acquisition of additional right-of-way and potentially relocation of
various utilities. For these reasons, this improvement was not analyzed.

7. Widen Lane Widths to Caltrans Standards:

This improvement alternative had a low ranking (tied for 13th out of 17
improvements), due in part to its relatively high cost of implementation compared to
the relative amount of benefit, and the fact that its physical length of improvement
has a higher than average potential for environmental impacts, longer construction
times, and inability to construct the improvement in phases or increments. For these
reasons, this improvement was not analyzed.

8b. Full Signal, Two Through Lanes:

This improvement alternative was not analyzed further for the same reasons as
Improvement Alternative #7. In addition, it is highly likely that this improvement
would require acquisition of additional right-of-way to be implemented, especially
north of Dolan Road.

10. Roundabout (Single-Lane and Two-Lane):

These two improvement alternatives — which scored 15th and 16th out of 17
improvements) were not analyzed further due to interrelated reasons. Guidelines
within NCHRP Report 672: Roundabouts: An Informational Guide, 2" Edition,
published by the National Cooperative Highway Research Program (NCHRP) in
2010, were reviewed to initially identify if a single-lane or two-lane roundabout
would be more appropriate at the SR 1/Dolan Road intersection. The guidelines
suggest that a one-lane roundabout should operate acceptably if the sum of the
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circulating traffic and entering traffic at each entry into the roundabout is less than
1,000 vehicles per hour. Traffic sums of between 1,000 and 1,300 vehicles per hour
should operate marginally in a one-lane roundabout, while traffic sums over 1,300
vehicles per hour should require a two-lane roundabout. As shown within
Exhibit 22, during the PM peak hour for Existing conditions, two of the traffic sums
are between 1,000 and 1,300 vehicles per hour, while one traffic sum is over 1,300
vehicles per hour. Under Year 2035 conditions, all of the PM peak hour traffic sums
and one of the AM peak hour sums are over 1,300 vehicles per hour. These results
were confirmed by the operational analysis, which found that PM peak hour
operations of the single-lane roundabout (both for Existing and Year 2035 conditions)
would be deficient for traffic entering from Dolan Road. For these reasons, the
single-lane roundabout was not analyzed further.

Exhibit 22 — State Route 1/Dolan Road Roundabout Lane Requirements

Volumes at Roundabout Entry Points

Roundabout | (sum of entering and conflicting volumes) ]
) — — Number of Lanes Required
Entry Point | Existing Conditions Year 2035

AM PM AM PM
South Entry 842 1315 1025 1595 Two Lanes Required
East Entry 910 1282 1100 1550 Two Lanes Required
North Entry 1236 1108 1495 1340 Two Lanes Required

The two-lane roundabout would operate acceptably within Caltrans standards.
However, the overall size of the two-lane roundabout would need to be on the larger
side of a typical two-lane roundabout; this for two reasons. First, due to SR 1’s
designation as a “Terminal Route;” the larger trucks would require a larger
roundabout diameter in order to minimize lane offtracking. Second, the roundabout
design uses a roundabout design speed of 30 mph, which dictates a larger internal
radius than for slower design speeds. With a design speed of 30 mph, all entering
vehicles will need to reduce speeds by at least 20 mph prior to entering the
roundabout; use of a lower design speed would require further speed reduction.
Constructing said roundabout as a system — such as in conjunction with the two other
roundabouts proposed within the draft Moss Landing Community Plan (at Moss
Landing Road (South) and Moss Landing Road (North)) — would better allow for a
slower design speed more typical of a modern roundabout, as they will act in tandem
to moderate vehicle travel speeds. Using lower design speed at an isolated
roundabout at the intersection of two high-speed roadways is generally not advisable
without further physical improvements on the roadway approaches to encourage
vehicle deceleration prior to entering the roundabout.

A preliminary “conceptual footprint” design of the two-lane roundabout found that it
would likely not fit within the space available. (See Appendix H for the “conceptual
footprint” design of the two-lane roundabout.) If it were constructed, the center of the
two-lane roundabout would have to be relocated further south of the existing
intersection to avoid encroachment onto the Moss Landing Power Plant property,
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requiring a southerly relocation of Dolan Road. These relocations, however, would in
turn encroach upon the existing buildings and pipelines present at the Moss Landing
Commercial Park, possibly requiring their relocation or removal; such relocations or
removals would be complicated by their potential historical significance. Second, the
western edge of the roundabout would encroach upon the edge of the Moss Landing
Harbor, potentially requiring a retaining wall at the edge of the harbor and also
displacing the planned Monterey Bay Sanctuary Scenic Trail from its planned
alignment. Further detailed design of the two-lane roundabout may result in a
minimizing of many of these impacts, but not all of them are expected to be
eliminated. For those reasons, the two-lane roundabout was not analyzed further.

11. Widen SR 1 to Two Lanes in each Direction:

This improvement alternative, which scored the lowest of all of the improvements, is
not being considered any further for the same reasons that Improvement Alternative
8b was rejected. In addition, the current position of the California Coastal
Commission is that widening of SR 1 to four lanes through this area may violate the
California Coastal Act; this position may make this improvement infeasible at this
time.

12. Relocate SR 1/Dolan Road Intersection to the South:

This improvement alternative was not analyzed for some of the same reasons as
Improvement Alternative #10b, namely that the relocation of the intersection would
encroach upon existing buildings and pipelines at the Moss Landing Commercial
Park.

3.5  Improvement Alternatives Recommended for Further Study
The following improvement alternatives are recommended for further study:

2. Flashing Beacons, Signs, Channelizers and Striping
3. Improve Sight Distance

4. Add Northbound SR 1 Right Turn Acceleration Lane
8a. Full Signal, One Through Lane

9a. Half Signal, Single Northbound Through Lane

9b. Half Signal, Two Northbound Through Lanes

These six improvement alternatives were found to have major safety and/or operational

benefits. Further evaluation, conceptual design, and environmental analysis of these
improvement alternatives are summarized in Section 4 of this report.
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4 IMPROVEMENT ALTERNATIVE FEASIBILITY STUDY

This section summarizes the further operational evaluation, conceptual design, and
environmental analysis performed on the improvement alternatives recommended for further
study in the previous section.

4.1 Improvement Alternative Categories
The six improvement alternatives recommended for further study have been grouped into
two categories — unsignalized and signalized. Each category is described below.

4.1.1 Unsignalized Improvement Alternative

The three unsignalized improvement alternatives are not mutually exclusive of each
other, and thus have been consolidated into a single conceptual design depicted within
Appendix 1. This consolidated improvement alternative, hereby referred to as
Improvement Alternative 2-3-4, includes new flashing beacons, signs and street lighting;
refreshing of existing pavement striping; trimming of roadside foliage to improve both
intersection sight distance and views of existing signs; and the addition of a new
northbound SR 1 acceleration lane. The yellow flashing beacons would be mounted
above new Side Road (W2-2) signs on SR 1 and a replaced Stop Ahead (W3-1) sign on
Dolan Road approaching the intersection, in order to further emphasize the presence of
the intersection and potential conflicting traffic. New street lights would be added at the
southeast and northeast corners of the intersection, in order to improve intersection
lighting at night and on foggy days, as well as to again emphasize the presence of the
intersection and potentially conflicting traffic. The striping improvements would include
refreshing of the existing “STOP AHEAD” and “STOP” legends on Dolan Road and the
through pavement arrows on northbound and southbound SR 1 approaching the
intersection. The foliage trimming would occur around existing signs and within trees
immediately adjacent to the intersection.

Finally, the new acceleration lane would be designed to allow vehicles turning right from
Dolan Road onto northbound SR 1 to accelerate up to the existing signed speed limit of
50 MPH prior to merging with through traffic. This is opposed to the current intersection
layout which requires right-turning traffic to merge directly with through traffic
immediately after stopping at the stop sign. This improvement would require additional
pavement along the northbound frontage of SR 1 directly in front of the Moss Landing
Power Plant; said widening would end prior to the existing bridge over Elkhorn Slough.

Note: It is highly recommended that the new flashing beacons be powered by solar
panels and batteries. This will eliminate the need to obtain direct electrical service for the
beacons and can provide flexibility in their location. The battery will allow the beacons
to function at night and on foggy days with more limited sun exposure. The use of LED
beacons will also reduce overall power requirements for the improvement.
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4.1.2 Signalized Improvement Alternatives

The three signalized improvement alternatives have been further evaluated as a unit but
conceptually designed as individual improvements. This is because the signalized
improvement alternatives are each mutually exclusive; while they share many aspects
with each other, they cannot be combined as individual units.

The following sub-sections discuss both the additional evaluations (signal warrants and
vehicle queuing) and the individual designs of each alternative.

Signal Warrant Evaluation:

Signal warrants were evaluated at the SR 1/Dolan Road intersection for both Existing and
Year 2035 conditions. Exhibit 23 summarizes the warrant results for each evaluated
condition, while Appendix J contains each evaluated warrant. Three of the six evaluated
warrants were found to be met for Existing conditions, including the four-hour
(Warrant 2) and peak hour (Warrant 3) warrants. The peak hour warrant was also found
to be met under Year 2035 conditions. Based upon these results, a traffic signal at the
SR 1/ Dolan Road intersection is considered warranted.

Exhibit 23 — Signal Warrant Evaluations — State Route 1/Dolan Road

Warrant Status
Warrant Not Notes
Met N/A
Met
1. Eight-Hour Vehicular Volume v
1A. Minimum Vehicular Volume v | Sufficient data not available to
1B. Interruption of Continuous Traffic v evaluate warrant
1C. Combination of A and B v
2. Four-Hour Vehicular Volume v Side Street has high right tum
wolume
3. I_De_ak Hlsur YEhrele Yelume v Side Street has high right turn
Existing (Year 2011) v el
Year 2035 v
4. Pedestrian Volume v No pedestrian crossings at
Part A (Four-Hour) v intersection
Part B (One-Hour) No pedgstrlan cr_ossmgs at
intersection
5. School Crossing v School ch'lldren do.not cross at
intersection
6. Coordinated Signal System v Approaches do pot have
downstream signals
. Collision rates meet warrant,
7. Crash Experience v but other parts not met
8. Roadway Network v Inter_sectlon of two regionally
important roadways
9. Intersgct|on Near a Grade v Warrant does not apply
Crossing
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Signal Queuing Evaluation:

Exhibit 24 summarizes the estimated 95™ percentile vehicle queue lengths for through
traffic on State Route 1 for each of the three signalized improvement alternatives. The
vehicle queue calculations can be found within Appendix K. These queues represent a
simple method to compare the relative impact of the improvement alternative upon the
through traffic operations of State Route 1.

Ninety-fifth percentile vehicle queue lengths would be longest for Improvement
Alternative 8a (Full Signal, One Through Lane) and shortest for Improvement Alternative
9b (Half Signal, Two Northbound Through Lanes). Queue lengths would be longest on
northbound SR 1 and shorter on southbound SR 1, especially in the PM peak hour. None
of these queues would extend far enough to block traffic at adjacent intersections;
however, as traffic would slow as it approaches the end of these queues, it is possible that
such slowing under Improvement Alternative 8a could affect operations at the State
Route 1/Moss Landing Road intersection, which is located approximately 1,500 feet
south of the Dolan Road intersection, under Year 2035 conditions during the PM peak

hour.
Exhibit 24 — Vehicle Queue Length Comparison Table
State Route 1 Through Vehicle Queues (feet)
Improvement Existing Conditions (Year 2011) Year 2035 Conditions
Alternative AM PM AM PM
NB SB NB SB NB SB NB SB
8a. Full Signal,
One Through 298 292 | 877" 162 | 418 | 1022" | 1108F 311
Lane
9a. Half Signal,
o 309 o | 7277 o | 44| o |ee o0
Northbound
Through Lane
9b. Half Signal,
Two
Netiibotr 135 0 217 0 174 0 281 0
Through Lane

Notes:

1. Queues represent 95th percentile queues.

2. # = 95th percentile volume exceeds capacity, queue may be longer. Queue
shown is maximum after two cycles.

Results from the queuing report show the length of the northbound right turn lane on
State Route 1 at Dolan Road is adequate for both Existing and Year 2035 Conditions.
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Queues on the northbound right turn lane are minimal under both Existing and Year 2035
Conditions, less than 15 feet.

Given the conceptual intersection geometrics, the southbound left turn lane is
approximately 506 feet, with a 120 feet bay taper, which totals 626 feet. This provides a
storage length of 251 feet on the turn lane. This storage length is adequate to
accommodate the existing queues and year 2035 queues.

Signalized Improvement Alternative Conceptual Designs:

Appendix | contains the conceptual designs of the three signalized improvement
alternatives. ~ Various attributes, benefits and deficiencies for each improvement
alternative identified through the conceptual design process are summarized within
Exhibit 25.

Exhibit 25 — Signal Improvement Alternatives Comparison

Additional | Handling of Moss
Improvement Right-of- Landing Power Additional Pavement
Alternative Way Plant Emergency Added?
Needed? Driveway
Alternative 8a —
Full Signal, Controlled by
One Through No signal No
Lane
Alternative 9a - Not controlled by
Half Signal, signal; Restricted
Single No to right turns in No
Northbound and right turns
Through Lane out only
Alternative 9b — Not controlled by MBS
. . . northbound through lane
Half Signal, signal; Restricted
. . north of Dolan Road and
Two No to right turns in .
; widened northbound
Northbound and right turns
Through Lanes out onl shoulder south of Dolan
8 ¥ Road
Notes:

1. Alternative 8a, Full Signal, One Through Lane — The alternative treats the Moss Landing
Power Plant emergency equipment area driveway as if it is an active driveway, complete
with protected left turn phasing into the driveway and a shared east-west permitted
phase with westbound Dolan Road traffic. Although not absolutely necessary, this
treatment of the emergency driveway will minimize any impacts to overall intersection
operations when maintenance vehicles need to access the gated equipment accessible
from the driveway.
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2. Alternative 9b, Half Signal, Two Northbound Through Lanes:
a. New Second Northbound Through Lane North of Dolan Road — As this new lane is a
merge lane and not an acceleration lane, it does not need to be as long as the
previously described acceleration lane under Alternative “2-3-4.”

b. Widening of Northbound SR 1 Shoulder South of Dolan Road — This widening would
add approximately four feet to the existing shoulder south of Dolan Road, in order
to meet the Caltrans shoulder standard width of 8 feet. This widening is
incorporated into this improvement alternative because the second northbound SR
1 through lane would now also carry higher-speed through traffic in addition to
slower right-turning traffic. Note that while this improvement would not change the
distance between the traveled way and existing aboveground utilities fronting the
highway, it would narrow the distance between the edge of pavement and said
utilities by four feet.

The preparation of the improvement alternative conceptual designs did not uncover any
design issues that would preclude their construction.  Discussions of potential
environmental issues associated with the designs are described within Section 4.2 Initial
Study Results.

4.2 Improvement Alternative Construction Cost Estimates

Exhibit 26 summarizes the preliminary construction cost estimates for each of the four
improvement alternatives described above — Alternatives 2-3-4, 8a, 9a, and 9b. The
detailed programming construction estimates are contained within Appendix L. The
construction programming estimates range between approximately $220,000 to $391,000,
depending upon the improvement alternative. Note that this does not include soft costs
(design, environmental, right-of-way, utilities construction management and permitting).

Exhibit 26 — Summary of Improvement Alternative Construction Cost Estimates

Soft Cost
Improvement Preliminary (Design, Total :
Alternative Construction Cost | Env, ROW, | Programming
Estimate Utilities, | Project Cost
Permitting
Alternative 2-3-4 —
Flashing Beacons,
Striping, etc.;
Sight Distance $220,128 $479,872 $700,00
Improvements;
Northbound

Acceleration Lane
Alternative 8a —

Full Signal,One $249,336 $850,664 $1,110,000
Through Lane
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Soft Cost

Tl TS Preliminary (Design, Total

Alternative Construction Cost | Env, ROW, | Programming

Estimate Utilities, Project Cost

Permitting

Alternative 9a —

Half Signal, $227,184 $872,816 | $1,110,000

Single Northbound ’ ’ S

Through Lane

Alternative 9b —

Half Signal, $391,068 $908,932 | $1,300,000

Two Northbound ’ ’ e

Through Lanes

Note: Programming estimates are plus or minus 35% accurate.
4.3 Initial Study Results

An Initial Study has been prepared by EMC Planning Group, assessing the potential
environmental impacts of the four improvement alternatives previously describes within
this section (i.e. Improvement Alternatives 2-3-4, 8a, 9a, and 9b). This report — Initial
Study — State Route 1 — Dolan Road Improvements — concluded that a mitigated negative
declaration can be declared for all four improvement alternatives. All of the identified
potentially significant impacts can be reduced to less-than-significant status through the
implementation of various mitigation measures, both prior and during construction.
Exhibit 27 summarizes the overall findings under each evaluated environmental factor,
specifically if any mitigation measures are deemed necessary and, if so, provides a
summary of that measure and its potential effect upon implementation of the
improvement alternatives. The full Initial Study, including each detailed mitigation
measure, is located within Appendix M.

Exhibit 27 — Summary of Overall Findings from Initial Study

Finding Mitigation Measure Limiting of Improvement
Options?
1  Aesthetics
b  Removal of existing trees | Implement Mitigation | Unlikely, but would add
along SR 1 could result in | Measure BIO-2 (see below) additional construction costs
a significant visual impact. and time. Only applicable to
Improvement Alternatives 2-
3-4 and 9b.
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Finding

Mitigation Measure

Limiting of
Options?

Improvement

1  Aesthetics (continued)

Removal of and
replacement of existing
trees along SR 1 could
have a potentially
significant impact upon
visual character of project
area.

Implement Mitigation
Measure BIO-2 (see below)

Unlikely, but would increase
additional construction costs
and time. Only applicable to
Improvement Alternatives 2-
3-4 and 9b.

2 Agriculture and Forest Resources

No Impacts

3 Air Quality

All impacts would be Less Than Significant

Biological Resources

a i | Construction noise
and removal of trees
during breeding
season could disturb
nesting birds or their

young, which is
considered a
significant adverse

environmental impact.

BIO-1 — Tree removal and
noise-generating activities
should occur outside of
nesting bird season (February
1 to September 15). If
removal of  construction
occurs during nesting season,
a pre-construction survey for
nesting birds should be
performed. If nesting birds
are found within 250 feet of
construction, a construction-
free buffer zone should be
established.

Unlikely, but could limit
construction times during
the year and/or increase
construction costs. Only
applicable to Improvement
Alternatives 2-3-4 and 9b.

ii | The special-status
plant species
Congdon’s tarplant
has been recorded as
occurring near the

project area.

BIO-2 — The presence/absence
of Congdon’s tarplant shall be
determined on bare soils
within the project area during
the summer and fall months
(typically August and
September) prior to
construction-related activities.
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Finding

Mitigation Measure

Limiting of
Options?

Improvement

4  Biological Resources (contin

ued)

BIO-3 — If found, appropriate
avoidance or mitigation shall
be developed in coordination

with appropriate regulatory
agencies, including
identification of off-site

mitigation area for habitat
restoration, seed and topsoil
transfer, and establishment of
a five-year maintenance and
monitoring program

Unlikely, but would increase
construction time and costs.

Only applicable to
Improvement  Alternatives
2-3-4 and 9b.

e Potential removal of
three “landmark”
trees (as defined in
North County Coastal
Implementation Plan)

BIO-4 — A Monterey County
costal development permit
shall be required for removal
of any landmark trees. A
Forester’'s Assessment and
Recommendation for removal
will be necessary. The
guantity, size, and species of
replacement trees shall be
coordinated with Monterey

County Resource
Management Agency -
Planning Department and
Caltrans District Landscape
Architect. All  removed
landmark trees must be

replaced at a minimum ratio
of 1:1.

Unlikely, but would increase
construction time and costs.

Only applicable to
Improvement  Alternatives
2-3-4 and 9b.

5 Cultural Resources

b A known archaeological
site is located near the
northern end of the study
area

CR-1 — Prior to development
of road improvements north
of Dolan Road, steps shall be
taken to protect potential
cultural resources, including
backhoe testing and
construction monitoring by a
qualified archaeologist.

Unlikely, but would increase
construction time and costs.
Only applicable to
Improvement Alternatives 2-
3-4 and 9b.

d Construction activity could
potentially disturb human
remains

Implement Mitigation
Measure CR-1

Unlikely, but would increase
construction time and costs.
Only applicable to
Improvement Alternatives 2-
3-4 and 9b.

280974AB01 Report_v5.docx

Page 41




”. Hatch Mott
4daaS8 MacDonald

280974AB01 Report_v5.docx




Hatch Mott

s MacDonald
Delivering Salutions State Highway 1 & Dolan Road Feasibility Study
Finding Mitigation Measure Limiting of Improvement
Options?
14  Public Services
No Impacts
15 Recreation
No Impacts
16 Transportation/Traffic
All impacts would be Less Than Significant
17 Utilities and Service Systems
b  Water would be drawn from an over-drafted aquifer
18 Mandatory Findings of | Implement Mitigation | Unlikely, though will limit
Significance Measure HY-1 usable types of landscape
materials, potentially
increasing construction time
and costs.
a Proposed project could have impacts upon endangered plants, specifically Congdon’s
tarplant

4.4  Feasibility Assessment

Exhibit 28 summarizes the feasibility of constructing the four improvement alternatives
evaluated within this section of the report. Accounting for all of the design and
environmental analysis, all four improvements appear to be feasible to construct. While
there are a number of required mitigation measures that must be followed prior to and
during construction, none would preclude the construction of any of the improvement
alternatives. However, these mitigation measures will likely increase the construction
time and cost.
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Exhibit 28 — Improvement Alterative Feasibility Table
Feasible to
Improvement Alternative Constructability and Environmental Issues Construct? Notes
(Yes/No)®
2-3-4 [Flashing Beacons, Signs, Construction period may be restricted by Yes Improves driver awareness;
Channelizers & Striping; nesting birds, Tree removal requires replantings Improves driver, bicyclist
Improve Sight Distance and County permits; Verification of presence of and pedestrian visibility;
f—_— . . endangered plant, Measures to preserve Improves sight distance;
(relocate utilities, trim foliage,
. . potential cultural resources; Methods to handle Minimal effect upon
remove obstructions, etc.);
contaminated soil; Use of native plantings with capacity
Add WB Dolan Right Turn minimal water usage; Adjacent power plant may
Acceleration Lane request buffer or other security enhancements
8|Full Signal
a. One Through Lane Minimal striping, grading and Yes Longer SR 1 queues

foundations;Methods to handle contaminated
soil; Use of native plantings with minimal water
usage

(o)

Half Signal (SB does not stop)

a. Single NB Thru Lane Minimal striping, grading and foundations; Yes Longer NB SR 1 queues

Methods to handle contaminated soil; Use of
native plantings with minimal water usage

b. Two NB Thru Lanes Construction period may be restricted by Yes Minor NB SR 1 queues
nesting birds, Tree removal requires replantings
and County permits; Verification of presence of
endangered plant, Measures to preserve
potential cultural resources; Methods to handle
contaminated soil; Use of native plantings with
minimal water usage; Adjacent power plant may
request buffer or other security enhancements
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5 RECOMMENDED IMPROVEMENT ALTERNATIVES FOR
FURTHER STUDY

This section identifies the improvements recommended for further study, as well as the likely
next steps in the design and analysis process prior to approval and construction.

51 Improvement Alternatives Recommended for Further Study

All four of the improvement alternatives discussed in Section 4 — Improvement
Alternatives 2-3-4, 8a, 9a, and 9b — appear to be feasible to construct and are not
environmentally precluded from construction. It is therefore recommended that all four
improvements be considered for future implementation. Further analysis and design is
recommended prior to selection of a single improvement alternative for implementation.

5.2 Next Steps

The likely next step in the analysis and design process would be the preparation of a
formal Project Study Report (PSR), the completion of which would be the gateway to
state approval and funding for the ultimately selected improvement. As previously
mentioned within the Introduction, a likely component of a future PSR is the new
Intersection Control Evaluation (ICE) process recently implemented by a Caltrans
directive in August 2013. ICE is an evaluation process meant to analyze potential
intersection and interchange improvement alternatives on a Caltrans facility. This
includes common improvements such as stop signs and traffic signals, as well as more
unique and innovative improvement options like roundabouts or improvements deviating
from Caltrans design standards. Responsibility for implementation of the ICE process is
left to each individual Caltrans district; therefore all future discussions regarding the ICE
process for this project would be with Caltrans District 5 staff. The analysis contained
within this report was structured in the spirit of these future guidelines.

The County of Monterey should also consider a long-term solution to safety and
circulation issues in the study area, such as the intersection consolidation and grade
separation improvements identified in Improvement Alternatives 13 and 14. These
improvements will require considerably more analysis, design, and stakeholder
collaboration than was performed as part of this report. These improvements will also be
more expensive and will take longer to build; however, they will be more consistent with
the stated long-term goals of Caltrans and the Moss Landing Community Plan for the SR
1 corridor through Moss Landing. Note that it is possible that such an improvement may
be incorporated into an ICE analysis of the SR 1/Dolan intersection.
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March 27, 2013

Patricia A. Lopez

County of Monterey Department of Public Works
168 W. Alisal Street, 2" Floor

Salinas, CA 93901

RE: State Highway 1 & Dolan Road Feasibility Study, Monterey County, California
Geotechnical Letter Report

Dear Patricia:

Hatch Mott MacDonald (HMM) is pleased to provide this geotechnical letter report in support of
traffic engineering services related to the State Highway 1 & Dolan Road Feasibility Study in
Moss Landing, Monterey County, California. The project involves the identification, study, and
design of potential improvements to the intersection of State Route 1 (SR 1) and Dolan Road, as
recommended within the draft Moss Landing Community Plan. Two approaches were evaluated
in the draft Plan. The first approach involved installing an overcrossing at SR 1. The second
approach consisted of realigning Moss Landing Road, Dolan Road and Highway 1 into a traffic
circle / roundabout requiring widening and reconstruction of existing road. This report is
prepared in support of intersection-level improvement studies; overcrossing improvements were
not part of our geotechnical scope of work.

SCOPE OF WORK

Our work included review of available geotechnical reports, plans and publicly available data,
project site visit, limited field investigation, laboratory geotechnical testing and preparation of
this report. These tasks are described below followed by our findings, evaluations, conclusions
and recommendations.

A.  REVIEW OF EXISTING GEOTECHNICAL REPORTS, PLANS AND PUBLICLY
AVAIALBLE DATA

We reviewed Geotechnical Engineering Investigation Reports for SR-1 / Dolan Road Intersection
Improvement (Parikh Consultants, Inc. (Parikh), April 2000) and Monterey Bay Sanctuary Scenic
Trail Project, Moss Landing Segment ((Trail Project), Parikh, August 2010), and plans for the
proposed Trail Project, and utilized relevant project data and information to perform our
evaluations included in this letter report. We also reviewed soils data by the United States
Department of Agriculture (USDA) Natural Resources Conservation Service (NRCS) available
online to support our findings and evaluations. The complete list of references is provided in
Appendix D.

B. FIELD INVESTIGATION

We visited the project site on February 13, 2013 and obtained two bulk soil samples from the
northbound and southbound roadside areas of SR 1 within 500 feet of its intersection with Dolan
Road (See Sampling and Boring Plan in Appendix A). Sampling locations were selected by our
Traffic Engineer. The soils samples were obtained from within the top 10 inches of ground
surface using a shovel. Identification and evaluation of hazardous materials was not part of scope
of our work, and is not addressed in our report.
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C. LABORATORY GEOTECHNICAL TESTING

The two soil samples collected from project site during our field investigation were sent to BSK
Associates Engineers and Laboratories in Livermore, CA for R-value testing in accordance with
California Test 301 procedures.

FINDINGS AND EVALUATIONS

Based on our review of existing geotechnical plans and reports, publicly available data, field
investigation, and laboratory geotechnical testing, our findings and evaluations followed by
conclusions and recommendations are as follows.

A.  EXISTING SITE CONDITIONS

Based on project information, it was assumed that the proposed traffic improvements would be
limited to within £1,000 feet of intersection of SR 1 and Dolan Road in the north and south
directions on SR 1 (Project Site). The Project Site consists of a level roadway built on the top of
a bluff with a marina and harbor on its west. A power plant and an industrial building exist in
northeast and southeast portions of the intersection respectively. The elevations drop steeply
from the roadway down to the marina. The roadbed consists of a flexible pavement structure and
showed no signs of distress at the time of our field visit. A level to gently sloping sand roadside
area, clear of any vegetation, exists south of the intersection along the southbound side of SR 1,
and extends approximately 10 to 30 feet before encountering shrubbery and sloping steeply down
to the marina. North of the intersection, a steel guard rail with a steep slope down to the marina
adjoins the southbound side of SR 1. On the northbound side of SR 1, the roadside consists of a
few feet of level to up-sloping area vegetated by shrubbery and grass south of the intersection.
The roadside consists of a few feet of gently down-sloping clear sand area before encountering a
tree line north of the intersection on the northbound side of SR 1. A number of electric overhead
lines supported on wooden poles run along and across the Project Site.

B. PROPOSED PROJECT IN SITE VICINTY

A scenic trail, part of the Trail Project, is proposed on the west side of SR 1 next to the marina. A
continuous 500-foot long retaining wall north of the intersection is also proposed on the
southbound side of SR 1 to retain imported fill material to minimize excavation into the slope.
Any feasible alternatives of traffic improvements will need to factor in impact due to the
proposed project along the Project Site. Evaluation of this impact is outside the scope of this
report.

C. GEOLOGY

Based on the Maps Showing Geology and Liquefaction Potential of Northern Monterey and
Southern Santa Cruz Counties, California (USGS MF-1199, 1980), the surficial sediments at the
Project Site are mapped into two Geologic Units: Artificial Fill and Eolian Deposits of Maresa
Beach. The Artifical Fill Unit consists of artificially deposited fill material consisting of well-
compacted sand and silt to poorly-compacted organic soils. The Eolian Deposits consist of
weakly to moderately consolidated silt and sand deposits.

http://localhost:3579/UCdoc~nasapims/17736809/SR 1 Dolan Project_Geotechnical Report_Rev 0.docx Page 2 of 9



Hatch Mott
MacDonald

D. SUBSURFACE AND GROUNDWATER CONDITIONS

Three borings MB-6, MB-7 and MB-8 in the vicinity of the Project Site were drilled to 30 feet
below ground surface (bgs) by Parikh for the Trail Project at the proposed location of retaining
wall west of SR 1. The borings primarily encountered medium dense to very dense Poorly-
graded Sand (SP) to Silty Sand (SM) and Clayey Sand (SC) with varying amounts of gravel at
ground surface continuing to boring termination depths. Thin 5-foot thick seams of Lean Clay
(CL) and Fat Clay (CH) were encountered in boring MB-7 and MB-8 between approximately 8
and 18 feet depths bgs. The Fat Clay soil sample was found to have a Plasticity Index (PI) of 32.
Other samples from these borings were not tested for Atterberg Limits. Groundwater was not
encountered in the borings during drilling. However, groundwater level may vary depending on
seasonal variations, daily tidal fluctuations, surface and subsurface flows or other factors. Our
review of online soil data available from USDA NRCS indicated a similar soil profile with PI
ranging from 15 to 30 for clay soils and non-plastic to 20 for sand soils.

Four bulk soil samples were collected from within top 2 feet from the shoulder areas south of the
intersection by Parikh to support an earlier study for this project performed by Dokken
Engineering. Two of the four samples, designated R-1 and R-2, were selected for R-value
testing. The samples consisted of brown sand to orange-brown clayey sand, and their R-values
were 67 and 15, respectively. The two bulk samples, designated S-1 and S-2, collected by us for
this study consisted of tan, silty sand with gravel, and their R-values were found to be 71 and 73.
The laboratory test results are provided in Appendix B.

E. PRELIMINARY PAVEMENT DESIGN SECTION

We used CalFP version 1.1 software developed by CALTRANS to obtain preliminary design
pavement sections. The CalFP software program is based on an empirical method for pavement
design as described in Section 633.1 of CALTRANS Highway Design Manual ((HDM), 2012).
The Traffic Index (TI1) of 8.5 provided by our Traffic Engineer was used for our evaluations.
Since there was a considerable difference between the R-value testing results of R-2 and other
samples (R-1, S-1 and S-2), two different pavement design sections are provided for the Project
Site: a thicker section in the area of R-1, and a relatively thin section for the rest of the Project
Site. Based on Section 614.3 of HDM, the R-value of subgrade soil used for pavement design
should be limited to no more than 50. Therefore, we performed our runs using two R-values, 15
and 50, to obtain preliminary design pavement sections. The different pavement configurations
that may be acceptable are as shown in the Table 1. Detailed results of software runs are included
in Appendix C.

http://localhost:3579/UCdoc~nasapims/17736809/SR 1 Dolan Project_Geotechnical Report_Rev 0.docx Page 3 of 9
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Table 1 Acceptable Preliminary Pavement Design Configurations

Hot Mix Asphalt
Option / Traffic Subgrade | Asphalt Treated Base Subbase Total
CalEP Run | Index R-value (HMA) Permeable (Aggregate | (Aggregate Pa\_/ement
No. (TI) (Max. Surface Base (TPB) Class 2) Class 2) Thickness
50%) Course it (ft) (ft) (ft)
t )
(ft)
Area Near R-1
1/Run8 8.5 15 0.45 - 0.60 0.80 1.85
2/Run4 8.5 15 0.40 - 1.40 - 1.80
3/Runb5 8.5 15 0.90 0.25 - - 1.15
4/Run6 8.5 15 1.00 - - - 1.00
Rest of the Project Site
1/Run7 8.5 50 0.40 - 0.70 0.35 1.45
2/Runl 8.5 50 0.40 - 0.55 - 0.85
3/Run?2 8.5 50 0.55 0.25 - - 0.80
4/Run3 8.5 50 0.70 - - - 0.70

*Based on Section 614.3 of CALTRANS Highway Design Manual (2012

PRELIMINARY CONCLUSIONS AND RECOMMENDATIONS

Based on the results of our investigations and evaluations, our preliminary conclusions and
recommendations regarding feasibility of realignment at the intersection of SR 1 and Dolan Road
are as follows:

The widening of road is feasible from a geotechnical pavement engineering standpoint.
Two different pavement design sections are recommended to be used for the Project Site:
a thicker section in the southern area with a lower subgrade R-value, and a relatively thin
section for the rest of the Project Site. Alternatively, the subgrade soils exhibiting a
lower R-value may be replaced by competent soils with higher R-values to be able to use
a thinner pavement design section. In such case, the R-value of competent borrow
material must be obtained and evaluations shall be performed prior to construction.

We recommend that the extent of subgrade soils with a lower R-value shall be further
investigated and/or verified by additional field investigations.

Construction shall conform to CALTRANS standard specifications, latest edition.

If full-depth HMA, or HMA with TPB are used for design, use working table for placing
construction equipment to meet construction requirement and subtract its Gravel
Equivalent from the surface layer for design.

Our recommendations are preliminary in nature and further site investigations and
analyses will be required for final pavement design section and construction.

LIMITATIONS

The following limitations apply to the findings, conclusions and evaluations presented in this

report:

Our professional services were performed consistent with our agreement with the Client.
We do not warrant the accuracy of information by others.

This report is solely for the use of our Client unless noted otherwise. Any reliance on this
report by a third party is at the party’s sole risk.

http://localhost:3579/UCdoc~nasapims/17736809/SR 1 Dolan Project_Geotechnical Report_Rev 0.docx
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The analyses, conclusions and recommendations in this report are based upon site
conditions as they existed at the time of our preliminary surface and subsurface
investigations. We have assumed that the subsurface soil conditions at the locations of
our sampling are generally representative of the subsurface conditions at the Project Site
for our preliminary conclusions and recommendations. However, actual subsurface
conditions at locations between and beyond our sampling locations may differ. If actual
conditions are found to be different than anticipated, we should be contracted to conduct
further evaluations.

Our geotechnical engineering scope and services did not include evaluating the Project
Site for hazardous materials.

Construction recommendations are outside the scope of this report, but are recommended
to be completed prior to construction.

If changes are made to the nature or design of the project as described in this report, then
the conclusions and recommendations in this report shall be considered invalid.

If you have any questions regarding the contents of this report or need additional information,
please do not hesitate to contact Anil Dean. Thank you for the opportunity to assist you with this

project.

Very truly yours,

Hatch Mott MacDonald
Anil Dean, PE, GE Abhishek Jain, PE
Principal Project Manager Project Engineer

T 925.398.7281 F 925.469.8040 T 925.398.7261 F 925.469.8040
anil.dean@hatchmott.com abhishek.jain@hatchmott.com

Encl.

Appendix A — Sampling and Boring Location Plan
Appendix B — R-Value Test Results

Appendix C — CalFP Program Runs

Appendix D — List of References
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Appendix A

Sampling and Boring Location Plan
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Appendix B

R- Value Test Results
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. 700 22nd Street
E§ Bakersfield, CA 93301

fmvlp it R-Value Test Ph: (661) 327-0671
Engiﬁc?ro {aboratories Fax: (661 ) 324-4218

Caltrans Test Method 301

Project Name: Hwy 1/ Dolan Rd Sample Date: NP

Project Number: G13-036-10P Test Date: 2/27/2013
Lab Tracking ID: B13-065 Report Date: 2/28/2013
Sample Location: NB Lane-Intersection of Hwy 1 & Dolan Rd, Santa Cruz Tested By: L. Colocado
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Sample Description: Silty sand with little gravel

SPECIMEN A B C
EXUDATION PRESSURE, LOAD (Ib) 7283 2998 1991
EXUDATION PRESSURE, PSI 580 239 159
EXPANSION, * 0.0001 IN 0 0 0
EXPANSION PRESSURE, PSF 0 0 0
STABILOMETER PH AT 2000 LBS 22 34 38
DISPLACEMENT 3.72 4.39 4.62
RESISTANCE VALUE "R" 81 68 63
"R" VALUE CORRECTED FOR HEIGHT 81 68 63
% MOISTURE AT TEST 7.4 8.4 8.9
DRY DENSITY AT TEST, PCF 132.7 132.3 131.2
"R" VALUE AT 300 PS| 7

EXUDATION PRESSURE

"R" VALUE BY EXPANSION N/A

PRESSURE Tl = 4.0, GF=1.50
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Sample Description: Silty sand with little gravel

SPECIMEN A B C
EXUDATION PRESSURE, LOAD (Ib) 8241 5041 1458
EXUDATION PRESSURE, PSI 656 401 116
EXPANSION, * 0.0001 IN 0 0 0
EXPANSION PRESSURE, PSF 0 0 0
STABILOMETER PH AT 2000 LBS 18 21 33
DISPLACEMENT 3.76 3.84 4.21
RESISTANCE VALUE "R" 84 81 70
"R" VALUE CORRECTED FOR HEIGHT 84 81 70
% MOISTURE AT TEST 59 6.9 7.9
DRY DENSITY AT TEST, PCF 135.6 134.3 133.8
"R" VALUE AT 300 PSI 73

EXUDATION PRESSURE

"R" VALUE BY EXPANSION N/A

PRESSURE Ti = 4.0, GF=1.50

Reviewed By:(j / /(/\ .
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Appendix C

CalFP Program Runs
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Pavement Design Results_Run 8.txt

CALFP Ver. 1.1

Unit System = E

Title: SR 1 / Dolan Road Traffic Improvements
Traffic Index (T1) = 08.5

R.Value of Subgrade (Native Soil) = 15
Required GE = 0002.31 ft

Subbase Type = AB-Class 2
Subbase Gravel Factor = 0001.00
Subbase R.Value = 0050.00

0.0032*T1*(100-R.VALUE) = 0001.36 ft
Subbase MAX. depth 0005.00 ft

Subbase MIN. depth 0000.35 ft
Base Type = AB-Class 2

Base Gravel Factor = 0001.10

Base R.Value = 0078.00

0.0032*TI1*(100-R.VALUE) = 0000.60 ft
Base MAX. depth 0002.00 ft

Base MIN. depth 0000.35 ft
Depth GF GE Depth GF GE
o o o
(fo)
00.10 01.94 00.19 00.15 01.94 00.29
00.20 01.94 00.39 00.25 01.94 00.49
00.30 01.94 00.58 00.35 01.94 00.68
00.40 01.94 00.78 00.45 01.94 00.87
00.50 01.94 00.97 00.55 01.97 01.08
00.60 02.03 01.22 00.65 02.08 01.35
00.70 02.13 01.49 00.75 02.18 01.64
00.80 02.23 01.78 00.85 02.27 01.93
00.90 02.32 02.09 00.95 02.36 02.24
01.00 02.40 02.40 01.05 02.44 02.56
01.10 02.48 02.73 01.15 02.52 02.90
HMA Safety Factor (GE) = 0000.20 ft
HMA Ultimate Depth = 0001.15 ft

(HMA MAX. Depth shown in Table)
HMA MIN. Depth (from Base) = 0000.20 ft
HMA MIN. Depth (selected) = 0000.20 ft

Note: Positive Residual GE indicates over-design.
Note: Negative Safety Factor in Subbase



Pavement Design Results_Run 8.txt

HMA TPB T-Base B-Base Subbase Res-GE Cost HMA-GF

ft ft ft ft ft ft

$/yn2

00.40 00.00 00.70 00.00 00.75 -00.02 0000.00 01.94
00.45 00.00 00.60 00.00 00.80 00.02 0000.00 01.94
00.50 00.00 00.55 00.00 00.75 00.01 0000.00 01.94
00.55 00.00 00.45 00.00 00.75 00.02 0000.00 01.97
00.60 00.00 00.35 00.00 00.70 -00.01 0000.00 02.03
00.65 00.00 00.35 00.00 00.60 00.02 0000.00 02.08
00.70 00.00 00.35 00.00 00.45 00.01 0000.00 02.13
00.75 00.00 00.35 00.00 00.35 00.06 0000.00 02.18
00.80 00.00 00.35 00.00 00.35 00.21 0000.00 02.23
00.85 00.00 00.35 00.00 00.35 00.35 0000.00 02.27
00.90 00.00 00.35 00.00 00.35 00.51 0000.00 02.32
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Pavement Design Results_Run 4.txt

CALFP Ver. 1.1

Unit System = E

Title: SR 1/ Dolan Road Traffic Improvements
Traffic Index (T1) = 08.5

R.Value of Subgrade (Native Soil) = 15
Required GE = 0002.31 ft

Base Type = AB-Class 2
Base Gravel Factor 0001.10

Base R.Value 0078.00
0.0032*TI1*(100-R.VALUE) = 0000.60 ft

Base MAX. depth = 0002.00 ft
Base MIN. depth = 0000.35 ft
Depth GF GE Depth GF GE
(o) (fo) (fo)
(o)
00.10 01.94 00.19 00.15 01.94 00.29
00.20 01.94 00.39 00.25 01.94 00.49
00.30 01.94 00.58 00.35 01.94 00.68
00.40 01.94 00.78 00.45 01.94 00.87
00.50 01.94 00.97 00.55 01.97 01.08
00.60 02.03 01.22 00.65 02.08 01.35
00.70 02.13 01.49 00.75 02.18 01.64
00.80 02.23 01.78 00.85 02.27 01.93
00.90 02.32 02.09 00.95 02.36 02.24
01.00 02.40 02.40 01.05 02.44 02.56
01.10 02.48 02.73 01.15 02.52 02.90
HMA Safety Factor (GE) = 0000.20 ft
HMA Ultimate Depth = 0001.15 ft

(HMA MAX. Depth shown in Table)
HMA MIN. Depth (from Base) = 0000.20 ft
HMA MIN. Depth (selected) = 0000.20 ft

Note: Positive Residual GE indicates over-design.
Note: Negative Safety Factor in Base

HMA TPB T-Base B-Base Subbase Res-GE Cost HMA-GF
ft ft ft ft ft ft
$/yn2
00.40 00.00 01.40 00.00 00.00 00.00 0000.00 01.94
00.45 00.00 01.30 00.00 00.00 -00.01 0000.00 01.94
00.50 00.00 01.20 00.00 00.00 -00.02 0000.00 01.94
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Pavement Design Results_Run 5.txt

CALFP Ver. 1.1

Unit System = E

Title: SR 1/ Dolan Road Traffic Improvements
Traffic Index (T1) = 08.5

R.Value of Subgrade (Native Soil) = 15
Required GE = 0002.31 ft

TPB Type = ATPB
TPB Gravel Factor = 0001.40
TPB R.Value = 0100.00

0.0032*T1*(100-R.VALUE) = 0000.00 ft
TPB MAX. depth 0000.25 ft

TPB MIN. depth 0000.25 ft
Depth GF GE Depth GF GE
o o o
(fo)
00.10 01.94 00.19 00.15 01.94 00.29
00.20 01.94 00.39 00.25 01.94 00.49
00.30 01.94 00.58 00.35 01.94 00.68
00.40 01.94 00.78 00.45 01.94 00.87
00.50 01.94 00.97 00.55 01.97 01.08
00.60 02.03 01.22 00.65 02.08 01.35
00.70 02.13 01.49 00.75 02.18 01.64
00.80 02.23 01.78 00.85 02.27 01.93
00.90 02.32 02.09 00.95 02.36 02.24
01.00 02.40 02.40 01.05 02.44 02.56
01.10 02.48 02.73 01.15 02.52 02.90
HMA Safety Factor (GE) = 0000.10 ft
HMA Ultimate Depth = 0001.15 ft

(HMA MAX. Depth shown in Table)
HMA MIN. Depth (from TPB) = 0000.00 ft
HMA MIN. Depth (from Ratio) = 0000.00 ft

HMA MIN. Depth (selected) 0000.35 ft

Note: To locate the TPB (Treated Permeable Base) as close as possible to the
Suzzgciacilitate drainage) you might want to "sandwich® the TPB somewhere within the
HM?% so, use the minimum HMA depth shown above for the top layer of the “sandwich”
ftang-iﬁen from the following table select an HMA depth of at least ft 0.5

which will provide a minimum depth of 0.15 ft for the bottom layer.

Note: Positive Residual GE indicates over-design.
Note: Negative Safety Factor in Native Soil
Note: Layer Number and Minimum Layer Ratio (GE) 4 0.425735294117647



Pavement Design Results_Run 5.txt

HMA TPB T-Base B-Base Subbase Res-GE Cost HMA-GF
ft ft ft ft ft ft
$/yn2
00.90 00.25 00.00 00.00 00.00 00.13 0000.00 02.32
00.95 00.25 00.00 00.00 00.00 00.28 0000.00 02.36
01.00 00.25 00.00 00.00 00.00 00.44 0000.00 02.40
01.05 00.25 00.00 00.00 00.00 00.60 0000.00 02.44

Note: This design requires a safety Factor for GE. This requires that
a design be selected that has a value as close as possible to 0.1
in the "Res-GE® column. Such a design is generally shown in the

first row of the above table.
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Pavement Design Results_Run 6.txt

CALFP Ver. 1.1

Unit System = E

Title: SR 1/ Dolan Road Traffic Improvements
Traffic Index (T1) = 08.5

R.Value of Subgrade (Native Soil) = 15
Required GE = 0002.31 ft

Depth GF GE Depth GF GE
(o) (fo) (o)
(o)

00.10 01.94 00.19 00.15 01.94 00.29
00.20 01.94 00.39 00.25 01.94 00.49
00.30 01.94 00.58 00.35 01.94 00.68
00.40 01.94 00.78 00.45 01.94 00.87
00.50 01.94 00.97 00.55 01.97 01.08
00.60 02.03 01.22 00.65 02.08 01.35
00.70 02.13 01.49 00.75 02.18 01.64
00.80 02.23 01.78 00.85 02.27 01.93
00.90 02.32 02.09 00.95 02.36 02.24
01.00 02.40 02.40 01.05 02.44 02.56
01.10 02.48 02.73 01.15 02.52 02.90

HMA Safety Factor (GE) = 0000.10 ft

HMA Ultimate Depth = 0001.15 ft

(HMA MAX. Depth shown in Table)

HMA MIN. Depth (selected) = 0000.30 ft

Note: Positive Residual GE indicates over-design.
Note: Negative Safety Factor in Native Soil

HMA TPB T-Base B-Base Subbase Res-GE Cost HMA-GF
ft ft ft ft ft ft
$/yn2
01.00 00.00 00.00 00.00 00.00 00.09 0000.00 02.40
01.05 00.00 00.00 00.00 00.00 00.25 0000.00 02.44
01.10 00.00 00.00 00.00 00.00 00.42 0000.00 02.48
01.15 00.00 00.00 00.00 00.00 00.59 0000.00 02.52

Note: This design requires a safety Factor for GE. This requires that
a design be selected that has a value as close as possible to 0.1
in the "Res-GE" column. Such a design is generally shown in the

first row of the above table.
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CALFP Ver. 1.1

Unit System = E

Title: SR 1 / Dolan Road Traffic Improvements
Traffic Index (T1) = 08.5

R.Value of Subgrade (Native Soil) = 50
Required GE = 0001.36 ft

Subbase Type = AB-Class 2
Subbase Gravel Factor = 0001.00
Subbase R.Value = 0050.00

0.0032*T1*(100-R.VALUE) = 0001.36 ft
Subbase MAX. depth 0005.00 ft

Subbase MIN. depth 0000.35 ft
Base Type = AB-Class 2

Base Gravel Factor = 0001.10

Base R.Value = 0078.00

0.0032*TI1*(100-R.VALUE) = 0000.60 ft
Base MAX. depth 0002.00 ft

Base MIN. depth 0000.35 ft
Depth GF GE Depth GF GE
o o o
(fo)
00.10 01.94 00.19 00.15 01.94 00.29
00.20 01.94 00.39 00.25 01.94 00.49
00.30 01.94 00.58 00.35 01.94 00.68
00.40 01.94 00.78 00.45 01.94 00.87
00.50 01.94 00.97 00.55 01.97 01.08
00.60 02.03 01.22 00.65 02.08 01.35
00.70 02.13 01.49 00.75 02.18 01.64
00.80 02.23 01.78 00.85 02.27 01.93
00.90 02.32 02.09 00.95 02.36 02.24
01.00 02.40 02.40 01.05 02.44 02.56
01.10 02.48 02.73 01.15 02.52 02.90
HMA Safety Factor (GE) = 0000.20 ft
HMA Ultimate Depth = 0001.15 ft

(HMA MAX. Depth shown in Table)
HMA MIN. Depth (from Base) = 0000.20 ft
HMA MIN. Depth (selected) = 0000.20 ft

Note: Positive Residual GE indicates over-design.
Note: Negative Safety Factor in Subbase
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HMA TPB T-Base B-Base Subbase Res-GE Cost HMA-GF
ft ft ft ft ft ft
$/yn2
00.40 00.00 00.70 00.00 00.35 00.54 0000.00 01.94
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CALFP Ver. 1.1

Unit System = E

Title: SR 1/ Dolan Road Traffic Improvements
Traffic Index (T1) = 08.5

R.Value of Subgrade (Native Soil) = 50
Required GE = 0001.36 ft

Base Type = AB-Class 2
Base Gravel Factor 0001.10

Base R.Value 0078.00
0.0032*TI1*(100-R.VALUE) = 0000.60 ft

Base MAX. depth = 0002.00 ft
Base MIN. depth = 0000.35 ft
Depth GF GE Depth GF GE
(o) (fo) (fo)
(o)
00.10 01.94 00.19 00.15 01.94 00.29
00.20 01.94 00.39 00.25 01.94 00.49
00.30 01.94 00.58 00.35 01.94 00.68
00.40 01.94 00.78 00.45 01.94 00.87
00.50 01.94 00.97 00.55 01.97 01.08
00.60 02.03 01.22 00.65 02.08 01.35
00.70 02.13 01.49 00.75 02.18 01.64
00.80 02.23 01.78 00.85 02.27 01.93
00.90 02.32 02.09 00.95 02.36 02.24
01.00 02.40 02.40 01.05 02.44 02.56
01.10 02.48 02.73 01.15 02.52 02.90
HMA Safety Factor (GE) = 0000.20 ft
HMA Ultimate Depth = 0001.15 ft

(HMA MAX. Depth shown in Table)
HMA MIN. Depth (from Base) = 0000.20 ft
HMA MIN. Depth (selected) = 0000.20 ft

Note: Positive Residual GE indicates over-design.
Note: Negative Safety Factor in Base

HMA TPB T-Base B-Base Subbase Res-GE Cost HMA-GF
ft ft ft ft ft ft
$/yn2
00.40 00.00 00.55 00.00 00.00 00.02 0000.00 01.94
00.45 00.00 00.45 00.00 00.00 00.01 0000.00 01.94
00.50 00.00 00.35 00.00 00.00 -00.01 0000.00 01.94
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00.55 00.00 00.35 00.00 00.00 00.11 0000.00 01.97
00.60 00.00 00.35 00.00 00.00 00.24 0000.00 02.03
00.65 00.00 00.35 00.00 00.00 00.38 0000.00 02.08
00.70 00.00 00.35 00.00 00.00 00.52 0000.00 02.13
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CALFP Ver. 1.1

Unit System = E

Title: SR 1/ Dolan Road Traffic Improvements
Traffic Index (T1) = 08.5

R.Value of Subgrade (Native Soil) = 50
Required GE = 0001.36 ft

Base Type = AB-Class 2
Base Gravel Factor 0001.10

Base R.Value 0078.00
0.0032*TI1*(100-R.VALUE) = 0000.60 ft

Base MAX. depth = 0002.00 ft
Base MIN. depth = 0000.35 ft
TPB Type = ATPB

TPB Gravel Factor = 0001.40
TPB R.Value = 0100.00

0.0032*T1*(100-R.VALUE) = 0000.00 ft
TPB MAX. depth 0000.25 ft

TPB MIN. depth 0000.25 ft
Depth GF GE Depth GF GE
(o o o
(fo)
00.10 01.94 00.19 00.15 01.94 00.29
00.20 01.94 00.39 00.25 01.94 00.49
00.30 01.94 00.58 00.35 01.94 00.68
00.40 01.94 00.78 00.45 01.94 00.87
00.50 01.94 00.97 00.55 01.97 01.08
00.60 02.03 01.22 00.65 02.08 01.35
00.70 02.13 01.49 00.75 02.18 01.64
00.80 02.23 01.78 00.85 02.27 01.93
00.90 02.32 02.09 00.95 02.36 02.24
01.00 02.40 02.40 01.05 02.44 02.56
01.10 02.48 02.73 01.15 02.52 02.90
HMA Safety Factor (GE) = 0000.20 ft
HMA Ultimate Depth = 0001.15 ft

(HMA MAX. Depth shown in Table)
HMA MIN. Depth (from TPB) = 0000.00 ft
HMA MIN. Depth (from Ratio) = 0000.00 ft

HMA MIN. Depth (selected) 0000.40 ft

Note: To locate the TPB (Treated Permeable Base) as close as possible to the
Suzzgciacilitate drainage) you might want to "sandwich® the TPB somewhere within the
HM?% so, use the minimum HMA depth shown above for the top layer of the “sandwich”
ftang-étlhen from the following table select an HMA depth of at least ft 0.55

which will provide a minimum depth ofpgééSlft for the bottom layer.
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Note: Positive Residual GE indicates over-design.
Note: Negative Safety Factor in Base
Note: Layer Number and Minimum Layer Ratio (GE) 5 0.423529411764706

HMA TPB T-Base B-Base Subbase Res-GE Cost HMA-GF

ft ft ft ft ft ft

$/yn2

00.40 00.25 00.35 00.00 00.00 00.15 0000.00 01.94
00.45 00.25 00.35 00.00 00.00 00.25 0000.00 01.94
00.50 00.25 00.35 00.00 00.00 00.35 0000.00 01.94
00.55 00.25 00.35 00.00 00.00 00.46 0000.00 01.97
00.60 00.25 00.35 00.00 00.00 00.59 0000.00 02.03

CALFP Ver. 1.1

Unit System = E

Title: SR 1/ Dolan Road Traffic Improvements
Traffic Index (T1) = 08.5

R.Value of Subgrade (Native Soil) = 50
Required GE = 0001.36 ft

TPB Type = ATPB
TPB Gravel Factor = 0001.40
TPB R.Value = 0100.00

0.0032*T1*(100-R.VALUE) = 0000.00 ft
TPB MAX. depth 0000.25 ft

TPB MIN. depth 0000.25 ft
Depth GF GE Depth GF GE
(fov) (v (o)
(fo)

00.10 01.94 00.19 00.15 01.94 00.29
00.20 01.94 00.39 00.25 01.94 00.49
00.30 01.94 00.58 00.35 01.94 00.68
00.40 01.94 00.78 00.45 01.94 00.87
00.50 01.94 00.97 00.55 01.97 01.08
00.60 02.03 01.22 00.65 02.08 01.35
00.70 02.13 01.49 00.75 02.18 01.64
00.80 02.23 01.78 00.85 02.27 01.93
00.90 02.32 02.09 00.95 02.36 02.24
01.00 02.40 02.40 01.05 02.44 02.56
01.10 02.48 02.73 01.15 02.52 02.90
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HMA Safety Factor (GE) 0000.10 ft

HMA Ultimate Depth 0001.15 ft
(HMA MAX. Depth shown in Table)

HMA MIN. Depth (from TPB) = 0000.00 ft
HMA MIN. Depth (from Ratio) = 0000.00 ft
HMA MIN. Depth (selected) = 0000.35 ft

Note: To locate the TPB (Treated Permeable Base) as close as possible to the
surface
(to facilitate drainage) you might want to "sandwich® the TPB somewhere within the

IT so, use the minimum HMA depth shown above for the top layer of the "sandwich*®
ft 0.35

and then from the following table select an HMA depth of at least ft 0.5

which will provide a minimum depth of 0.15 ft for the bottom layer.

Note: Positive Residual GE indicates over-design.
Note: Negative Safety Factor in Native Soil
Note: Layer Number and Minimum Layer Ratio (GE) 4 0.425735294117647

HMA TPB T-Base B-Base Subbase Res-GE Cost HMA-GF

ft ft ft ft ft ft

$/yn2

00.55 00.25 00.00 00.00 00.00 00.07 0000.00 01.97
00.60 00.25 00.00 00.00 00.00 00.21 0000.00 02.03
00.65 00.25 00.00 00.00 00.00 00.34 0000.00 02.08
00.70 00.25 00.00 00.00 00.00 00.48 0000.00 02.13
00.75 00.25 00.00 00.00 00.00 00.63 0000.00 02.18

Note: This designh requires a safety Factor for GE. This requires that
a design be selected that has a value as close as possible to 0.1
in the "Res-GE" column. Such a design is generally shown in the

first row of the above table.

Page 3



Pavement Design Results_Run 3.txt

CALFP Ver. 1.1

Unit System = E

Title: SR 1/ Dolan Road Traffic Improvements
Traffic Index (T1) = 08.5

R.Value of Subgrade (Native Soil) = 50
Required GE = 0001.36 ft

Depth GF GE Depth GF GE
(o) (fo) (o)
(o)

00.10 01.94 00.19 00.15 01.94 00.29
00.20 01.94 00.39 00.25 01.94 00.49
00.30 01.94 00.58 00.35 01.94 00.68
00.40 01.94 00.78 00.45 01.94 00.87
00.50 01.94 00.97 00.55 01.97 01.08
00.60 02.03 01.22 00.65 02.08 01.35
00.70 02.13 01.49 00.75 02.18 01.64
00.80 02.23 01.78 00.85 02.27 01.93
00.90 02.32 02.09 00.95 02.36 02.24
01.00 02.40 02.40 01.05 02.44 02.56
01.10 02.48 02.73 01.15 02.52 02.90

HMA Safety Factor (GE) = 0000.10 ft

HMA Ultimate Depth = 0001.15 ft

(HMA MAX. Depth shown in Table)

HMA MIN. Depth (selected) = 0000.30 ft

Note: Positive Residual GE indicates over-design.
Note: Negative Safety Factor in Native Soil

HMA TPB T-Base B-Base Subbase Res-GE Cost HMA-GF
ft ft ft ft ft ft
$/yn2
00.70 00.00 00.00 00.00 00.00 00.13 0000.00 02.13
00.75 00.00 00.00 00.00 00.00 00.28 0000.00 02.18
00.80 00.00 00.00 00.00 00.00 00.42 0000.00 02.23
00.85 00.00 00.00 00.00 00.00 00.57 0000.00 02.27

Note: This design requires a safety Factor for GE. This requires that
a design be selected that has a value as close as possible to 0.1
in the "Res-GE" column. Such a design is generally shown in the

first row of the above table.
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1.0
INTRODUCTION

State Route 1 in Moss Landing is a two-lane conventional highway that provides local access
within northern Monterey County and a regional connection between the coastal areas of
Monterey and Santa Cruz counties. Within the Moss Landing community area, the highway
intersects with Jetty Road, Dolan Road, and the north and south ends of Moss Landing Road.
In addition, there are several driveways serving businesses and other uses adjacent to the
highway. The Moss Landing Community Plan was adopted in 1982 and currently being
updated. The draft Moss Landing Community Plan update proposes major long-term
improvements at the State Route 1 intersections with Dolan Road and Moss Landing Road.

The Monterey County Resources Management Agency — Public Works Department is seeking
low-cost and effective interim safety and operational improvements for the intersection of State
Route 1 and Dolan Road in Moss Landing. This report explores environmental factors that
could present constraints to the development of transportation facilities within the study area.
Environmental factors that are considered in this report include biological resources; cultural
resources; hazardous materials; hydrology, flooding, and water quality; transportation; and
utilities. Geotechnical constraints are addressed in a separate study.
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2.0
STUDY AREA DESCRIPTION

The study area encompasses an area near the State Route 1 intersections with Dolan Road and
the north end of Moss Landing Road in the town of Moss Landing. The study area has been
selected as the area in which short-term and low cost road improvements could potentially be
constructed to improve functionality and safety of the intersection. Because the north end of
Moss Landing Road is located very close to Dolan Road (about 1,500 feet separation), the study
area has been extended southward to include the area around that intersection as well. The study
area includes the State and County rights-of-way and extends a short distance onto the adjacent
private property.

The study area includes a section of State Route 1 from the Moss Landing Power Plan gate
north of Dolan Road to the southern driveway of the Whole Enchilada Marketplace, south of
Moss Landing Road. The study area is approximately 200 feet wide along the highway (centered
on the centerline) and extends approximately 3,200 feet north to south. The study area also
includes the portion of Dolan Road between State Route 1 and the western-most Moss Landing
Power Plant gate. The study area is approximately 75 feet wide along Dolan Road (centered on

the centerline) and extends approximately 500 feet east of the study area along the highway.

A portion of the Moss Landing Harbor and businesses along State Route 1 are adjacent to the
western boundary of the study area. The Moss Landing Power Plant is adjacent to north and
part of the east boundary of the study area. The Moss Landing Business Park (the former Kaiser
or National Refractory site) is adjacent to the south and part of the east boundary of the study
area. Elkhorn Slough is located within one-quarter mile to the north of the study area and
downtown Moss Landing is located within one-quarter mile to the west of the study area. The

study area boundaries are depicted in Figure 1, Study Area.
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3.0
ENVIRONMENTAL ISSUE AREAS

3.1 BIOLOGICAL RESOURCES

This biological resources section is based on a site visit conducted by EMC Planning Group
Biologist Andrea Edwards on March 14, 2013. Prior to the site visit, Ms. Edwards reviewed site
maps, aerial photographs, electronic database accounts, and relevant scientific literature
describing natural resources in the project vicinity. Searches of the California Department of
Fish and Wildlife (CDFW) California Natural Diversity Database (CNDDB) and the California
Native Plant Society (CNPS) Inventory of Rare and Endangered Plants for the Soquel, Watsonville
West, Watsonville East, Moss Landing, Prunedale, Marina, and Salinas U.S. Geological Survey
(USGS) quadrangles were conducted in order to generate lists of potentially occurring special-
status species in the project vicinity (CDFW 2013; CNPS 2013). Species listed by the U.S. Fish
and Wildlife Service (USFWS) that occur in Monterey County were also reviewed (USFWS
2013). Special-status species in this report are those listed as endangered, threatened, or rare, or
as candidates for listing or of special concern by the USFWS and/or CDFW; or as rare and/or
special-status by the CNPS (Rare Plant Rank 1B or 2).

Protective Policies for Biological Resources

Federal Regulations

Endangered Species Act. The federal Endangered Species Act of 1973 (known hereafter as the
“Act”) protects species that the USFWS has listed as “Endangered” or “Threatened.” Permits
may be required from USFWS if activities associated with a proposed project would result in the
“take” of a federally listed species or its habitat. Under the Act, the definition of “take” is to
“harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect, or to attempt to engage
in any such conduct.” USFWS has also interpreted the definition of “harm” to include
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3.0 ENVIRONMENTAL ISSUE AREAS

significant habitat modification that could result in take. “Take” of a listed species is prohibited
unless (1) a Section 10(a) permit has been issued by the USFWS or (2) an Incidental Take
Statement has been obtained through formal consultation between a federal agency and the
USFWS pursuant to Section 7 of the Act.

Migratory Bird Treaty Act. The federal Migratory Bird Treaty Act (MBTA: 16 U.S.C., sec.
703, Supp. I, 1989) prohibits killing, possessing, or trading in migratory birds, except in
accordance with regulations prescribed by the Secretary of the Interior. The Migratory Bird
Treaty Act encompasses whole birds, parts of birds, bird nests, and eggs.

Clean Water Act. Section 404 of the Clean Water Act (CWA) of 1972 regulates the discharge of
dredge and fill material into “Waters of the U.S.” including wetlands. Natural drainage channels
and wetlands are considered jurisdictional “Waters of the U.S.” The U.S. Army Corps of
Engineers (USACE) is responsible for administering the 404 permit program and determines the
extent of jurisdiction within drainage channels as defined by ordinary high water marks on
channel banks. Wetlands are habitats with soils that are intermittently or permanently saturated,
or inundated. The resulting anaerobic conditions select for plant species known as hydrophytes
that show a high degree of fidelity to such soils. Wetlands are identified by the presence of
hydrophytic vegetation, hydric soils (soils intermittently or permanently saturated by water), and
wetland hydrology according to methodologies outlined in the 1987 Corps of Engineers
Wetlands Delineation Manual.

Activities that involve the discharge of fill into jurisdictional waters are subject to the permit
requirements of the USACE. Discharge permits are typically issued on the condition that the
project proponent agrees to provide mitigation resulting in no net loss of wetland function or
value. In addition to individual discharge permits, the USACE issues nationwide permits
applicable to certain activities. Nationwide Permit 43 covers storm-water management facilities
of up to one-half acre within non-tidal wetlands, with notification required over one-tenth acre,
and a compensatory mitigation proposal required in all cases. Under the nationwide permits,
discharge of fill must be minimized to the extent practicable.

Under Section 401 of the CWA, any activity requiring a USACE Section 404 permit must also
obtain a state Water Quality Certification (or waiver thereof) to ensure that the proposed activity
will meet state water quality standards. The applicable Regional Water Quality Control Board
(RWQCB) is responsible for administering the water quality certification program. The RWCQB
is also responsible for enforcing National Pollutant Discharge Elimination System (NPDES)
permits, including the General Construction Storm Water Permit.
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State Regulations

California Endangered Species Act. Pursuant to the California Endangered Species Act and
Section 2081 of the California Fish and Wildlife Code, an incidental take permit from the
CDFW is required for projects that could result in the take of a state-listed Threatened or
Endangered species. “Take” is defined under these laws as an activity that would directly or
indirectly kill an individual of a species. If a proposed project would result in the take of a state-
listed species, then a CDFW Incidental Take Permit including the preparation of a conservation

plan would be required.

Nesting Birds and Birds of Prey. Sections 3505, 3503.5, and 3800 of the California Fish and
Wildlife Code prohibit the take, possession, or destruction of birds, including their nests or eggs.
Birds of prey are specifically protected in California under provisions of the California Fish and
Wildlife Code, Section 3503.5. This section states that it is unlawful to take, possess, or destroy
any birds of prey or to take, possess, or destroy the nest or eggs of any such bird except as
otherwise provided by this code. Disturbance that causes nest abandonment and/or loss of
reproductive effort, such as construction during the breeding season, is considered take by the
CDFW.

Streambed Alterations. The CDFW has jurisdiction over the bed and bank of natural drainages
according to provisions of Sections 1601 through 1603 of the California Fish and Wildlife Code.
Diversions, obstructions, or changes to the natural flow or bed, channel, or bank of any river,
stream, or lake in California that support wildlife resources and/or riparian vegetation are
subject to CDFW regulations. Activities that would disturb these drainages are regulated by the
CDFW; authorization is required in the form of a Streambed Alteration Agreement. Such an
agreement typically stipulates certain measures that will protect the habitat values of the

drainage in question.

California Porter-Cologne Water Quality Control Act. Under the California Porter-Cologne
Water Quality Control Act, the applicable RWQCB may necessitate Waste Discharge
Requirements for the fill or alteration of “Waters of the State,” which according to California
Water Code Section 13050 includes “any surface water or groundwater, including saline waters,
within the boundaries of the state.” The RWQCB may therefore necessitate Waste Discharge
Requirements even if the affected waters are not under USACE jurisdiction.

California Coastal Act. California Coastal Act Section 30240 prohibits all development,
including vegetation removal, excavation, grading, filling, and the construction of roads and
structures, in and/or adjacent to any “environmentally sensitive area”, which is defined in
Section 30107.5 as “any area in which plant or animal life or their habitats are either rare or
especially valuable because of their special nature or role in an ecosystem and which could be
easily disturbed or degraded by human activities and developments.”
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Further, Section 30121 defines wetlands as “lands within the coastal zone which may be covered
periodically or permanently with shallow water and include saltwater marshes, freshwater
marshes, open or closed brackish water marshes, swamps, mudflats, and fens.” Any alteration of
existing wetlands must comply with the regulations of the California Coastal Act, including
implementation of mitigation measures as appropriate.

Finally, Section 30231 states that “the biological productivity and the quality of coastal waters,
streams, wetlands, estuaries, and lakes appropriate to maintain optimum populations of marine
organisms and for the protection of human health shall be maintained and, where feasible,
restored through, among other means, minimizing adverse effects of waste water discharges and
entrainment, controlling runoff, preventing depletion of ground water supplies and substantial
interference with surface waterflow, encouraging waste water reclamation, maintaining natural
vegetation buffer areas that protect riparian habitats, and minimizing alteration of natural
streams.”

California Environmental Quality Act (CEQA). CEQA Guidelines Appendix G contains
standards of significance to indicate that a project may have a significant effect on biological
resources if it would:

" Have a substantial adverse effect, either directly or through habitat modifications, on any
species identified as a candidate, sensitive, or special-status species in local or regional
plans, policies, or regulations, or by the CDFW or USFWS;

" Have a substantial adverse effect on any riparian habitat or other sensitive natural
community identified in local or regional plans, policies, or regulations, or by the CDFW
or USFWS;

" Have a substantial adverse effect on federally protected wetlands as defined by Section 404
of the CWA (including, but not limited to, marsh, vernal pool, coastal, etc.) through direct
removal, filling, hydrological interruption, or other means;

" Interfere substantially with the movement of any native resident or migratory fish or
wildlife species or with established native resident or migratory wildlife corridors, or
impede the use of native wildlife nursery sites;

. Conflict with any local policies or ordinances protecting biological resources, such as a tree

preservation policy or ordinance; and/or

. Conflict with the provisions of an adopted Habitat Conservation Plan, Natural
Community Conservation Plan, or other approved local, regional, or state habitat

conservation plan.
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Regional/Local Regulations

Monterey County General Plan. The Monterey County General Plan was adopted in 1982, and
although an updated General Plan was adopted in 2010, that plan does not apply within the
Coastal Zone.

North County Land Use Plan (LUP)/Local Coastal Program (LCP). The North County
LUP/LCP was certified in June 1982 and applies to the coastal zone within the North County
planning area. Section 2.3 defines “environmentally sensitive habitats (ESHA)” as “areas in
which plant or animal life or their habitats are rare or especially valuable because of their special
nature or role in an ecosystem and which could be easily disturbed or degraded by human
activities and developments. These include Areas of Special Biological Significance as identified
by the State Water Resources Control Board; rare and endangered species habitat, all coastal
wetlands and lagoons, all marine wildlife, and kelp beds; and indigenous dune plant habitats.”
The North County LUP/LCP includes numerous policies protecting biological resources. Policy
2.3.2.1 prohibits all development, including vegetation removal, excavation, grading, filling, and
the construction of roads and structures, in ESHA.

Moss Landing Community Plan. The Moss Landing Community Plan is a chapter of the North
County Land Use Plan, and was adopted in 1982. The Moss Landing Community Plan is
currently being updated. The draft Moss Landing Community Plan update does not contain any
supplemental biological policies; these are expected to be developed through the CEQA process.

Monterey County Code. Title 20, including the North County Coastal Implementation Plan (CIP),
provides regulations for the Monterey County Coastal Zone. Per CIP Sections 20.144.040.B.2,
.3, and .5, proposed development on or within 100 feet of ESHA may not be allowed to
adversely affect the habitat’s long-term maintenance. Proposed development is to be modified
for siting, location, design, grading vegetation removal, and/or other methods where such
modifications will reduce impacts to an insignificant level and assure the habitat’s long-term
maintenance. CIP Section 20.144.040.C.2.b typically requires all development be set a minimum
of 50 feet from the extent of riparian vegetation, although exceptions are permitted.

CIP Section 20.144.50 Forest Resources Development Standards protects native trees 12 inches
or more in diameter at breast height and oak trees six inches or more in diameter measured two
feet above the ground. This regulation also protects landmark trees of all native and non-native
species, including eucalyptus and Monterey pine trees that are 36 inches or more in diameter at
breast height, and any other type of tree that is 24 inches or more in diameter at breast height.
Although these trees may be non-native and/or planted, a coastal development permit must be

obtained for the removal of protected trees.
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Existing Conditions

Plant Communities

The study area includes a section of State Route 1, an approximately 200-foot-wide area along
the highway (centered on the center-line), plus a distance of about 500 feet of Dolan Road
adjacent to its intersection with the State Route 1. The paved roadway and paved/dirt shoulder
areas are considered developed land. Plant communities present to a limited extent along the
margins of State Route 1 include non-native grassland and planted Monterey cypress
stands/introduced eucalyptus groves, as described below. Figure 2, Plant Communities, shows
the location of each habitat type.

Non-Native Grassland. This plant community is dominated by non-native ripgut grass (Bromus
diandrus), foxtail chess (Bromus madritensis ssp. rubens), and soft chess (Bromus hordeaceus). Other
species observed include non-native bristly ox-tongue (Helminthotheca echioides), bull mallow
(Malva nicaeensis), cheeseweed (Malva parviflora), and sourclover (Melilotus indica).

Planted Monterey Cypress Stands/Introduced Eucalyptus Groves. Tree stands and groves
exist in the ornamental landscaped areas along the roadways. They include mature planted
Monterey cypress (Hesperocyparis macrocarpa) and non-native gum (Eucalyptus sp.) trees. Along
State Route 1, adjacent to the Moss Landing Power Plant, there are 20 cypress trees and

8 eucalyptus trees. Many of these trees are large enough to be considered landmark trees.
Smaller cypress trees are located adjacent to the refractory site along Dolan Road.

Special-Status Species

Due to the existing site development and high vehicular traffic, only very low quality habitat is
present along the road margins. Therefore, most special-status species known to occur in this
biologically diverse Moss Landing Harbor region are not expected to occur at the study area due
to lack of suitable habitat. No sensitive habitat areas, wildlife movement corridors, or potentially
jurisdictional wetlands or waterways were observed within the study area.

Plants. Special-status plants generally occur in relatively undisturbed areas and are largely found
within unique plant communities and/or habitats such as coastal scrub, freshwater marsh, or
coastal salt marsh. Due to the extremely disturbed nature of roadside vegetation in the study
area, the presence of these species is unlikely. However, there is potential for one disturbance-
tolerant special-status plant species to occur in the non-native grassland areas present within the
study area: Congdon's tarplant (Centromadia parryi spp. congdonii), which is considered Rare,
Threatened, or Endangered by the CNPS, and has been recorded as occurring very close to the
study area.
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Terrestrial Animals. Special-status terrestrial animal species generally occur in relatively
undisturbed areas and are largely found within unique habitats such as ponds, creeks, or
woodland habitats. Due to the amount of vehicular traffic passing through the study area and the
highly disturbed nature of existing roadside vegetation, the presence of suitable nesting or
denning habitat for these species is unlikely. However, the many mature trees present within the
study area have the potential to support protected bird nesting activities, and tree removal
and/or noise-generating construction activities could disrupt such activities. Therefore,
mitigation to protect nesting birds would require nesting bird pre-construction surveys and
avoidance if active nests are present for any site disturbance that occurs between February 1 and
September 15.

Marine Animals. Moss Landing Harbor, located immediately adjacent to the study area,
provides refuge to many marine animal species, including marine mammals, fish, and intertidal
and benthic species. Many of these species are transient and may only move through the harbor
area or use it as foraging habitat. However, intertidal or benthic species such as oysters, scallops,
sea stars, crabs, lobsters, clams, and worms may occur along the bottom of the harbor waters.
Many of these species are considered relatively immobile or have limited dispersal ranges.
Marine animal species do not occur within the study area. However, construction noise could

cause temporary disruption to marine animals in the adjacent harbor.

Conclusions

To comply with the CIP, a coastal development permit must be obtained for the removal of any
protected trees including landmark trees present within the study area (eucalyptus and Monterey
pine trees that are 36 inches or more in diameter at breast height, and any other type of tree that
is 24 inches or more in diameter at breast height).

Presence/absence focused plant surveys are recommended for Congdon's tarplant during the
appropriate blooming period (typically September) to determine if impacts to this special-status
plant species could occur as a result of construction in the study area. Further, pre-construction
nesting bird surveys are recommended for tree removal or construction conducted between
February 1 and September 15. Temporary construction noise impacts to marine animals present
in the adjacent harbor are expected to be adverse but less than significant.
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3.2 CULTURAL RESOURCES

Archaeological Resources Existing Conditions

Database Search

The project site is located within the Elkhorn Slough/Moro Cojo Slough/Salinas River area in
north Monterey County. This area provided significant hunting, fishing, and other resources to
the native populations, and there are a number of known archaeological sites in the general
vicinity. The main area of concern for cultural resources appears to be the northern end of the
project area on State Route 1 as it comes into the site identified as CA-MNT-229. Somewhere
near the southern end is, or was, the missing location of the site identified as CA-MNT-235. This
site may have been destroyed or buried during construction of the National Refractory facility,

but it still shows up on the site maps.

Site Reconnaissance

The site reconnaissance provided no evidence of site CA-MNT-235 along the highway cut at the
south end of the study area.

Historic Resources Existing Conditions

There are no structures located within the State or County rights-of-way. The study area extends
beyond the rights-of-way into adjacent private property, and there are existing structures located
along State Route 1 that are partially within the study area, specifically one structure located at
the refractory site and the building housing the Whole Enchilada restaurant. Above-ground
pipes at the refractory site are also located partially within the study area. Other structures at the
power plant and refractory are located adjacent to the study area east of State Route 1, and one
of the power plant’s seawater intakes is located adjacent to the study area west of State Route 1.

None of the structures that extend into the study area are known to be historic resources.
Although none of these structures is designated as historic, any building that is at least 45 years
old is considered potentially historic. The refractory was originally constructed in the early
1940s, and additional facilities were added over time. Of particular note at the refractory site is
one of the two intake pipes that parallels State Route 1 is original and is constructed of redwood.

The buildings that extend into the study area may date back as far as the early 1940s and 1950s,
and therefore, are old enough to be potentially historic. The only structure within Moss Landing
identified as a designated historic resource is the Pacific Coast Steamship Company building
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located on Moss Landing Road, about 850 feet west of the southern end of the project area
(Monterey County GIS 2013). There are no sites in Moss Landing listed on the National
Register of Historic Places (National Register of Historic Places 2013).

Conclusions

Two archaeological sites potentially exist within the project area, one at or near the north end
and one at or near the south end. Potential for archaeological impacts will need to be fine tuned

when the actual project is determined.

If buildings are to be removed or altered, a historic building evaluation should be conducted,
since most of the buildings that encroach into the study area are at least 45 years old and could
potentially have historic value. The redwood pipe at the refractory site is unique, and may have

an elevated potential for historic significance.

3.3 HAzZARDOUS MATERIALS

Existing Conditions

The Department of Toxic Substances Control Envirostor database identifies the Moss Landing
Power Plant as an active cleanup site. The power plant is currently operated with natural gas,
but at one time was powered by fuel oil, which was stored in 19 aboveground tanks (removed
between 2000 and 2004) located along Dolan Road eastward from the first gate on Dolan Road.
Leakage from these tanks and spillage at a shop located north of the State Route 1 gate resulted
in groundwater contamination, principally total petroleum hydrocarbons (TPH), total
extractable hydrocarbons (TEH), volatile organic compounds (VOCs), polyaromatic
hydrocarbons (PAHs), metals (inorganics), polychlorinated biphenyls (PCBs), and asbestos
(Department of Toxic Substances Control 2013).

Groundwater near the power plant is monitored for contaminant levels through about 40
monitoring wells. Several of the monitoring wells are located within or immediately adjacent to
the study area, including two just northeast the gate on Dolan Road, four just east of the fence
and 200 to 300 feet south of the northern study area boundary, and four west of State Route 1
and 200 to 700 feet south of the northern study area boundary. It does not appear that any of the
monitoring wells are located more than about 20 feet into the State Route 1 portion of the study
area. No monitoring wells are shown south of the north right-of-way line for Dolan Road
(Arcadis 2012, Figure 2).
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The California Water Resources Control Board Geotracker database lists potential cleanup
actions at the former refractory site that center around past discharges to (and/or leaks from)
seven storage tanks located east of State Route 1. High levels of chromium have been measured
in soils and groundwater near the storage tanks. The seven storage tanks are currently non-
operational. There are 11 monitoring wells within the former refractory site. At least one of these
is located west of the tanks, but the information provided on the Geotracker database does not
provide detail on the location of these nor does it provide information on the potential extent of
soil or groundwater contamination (California Water Resources Control Board 2013, California
Regional Water Quality Control Board 2011, Calera 2011).

Conclusions

Groundwater or soil toxicity is not likely to constrain transportation facility development,
although certain precautions to protect worker health could potentially be necessary during
construction. The precise location of groundwater monitoring wells should be verified to ensure

that these do not interfere with plans or are not inadvertently removed or damaged.

3.4 HYDROLOGY, FLOODING, AND WATER QUALITY

Existing Conditions

Groundwater Hydrology

Four water-bearing formations exist in the Moss Landing area. The uppermost formation
consists of marine terrace and alluvial deposits up to 200 feet below the surface and yields poor
quality water. The Aromas Red Sands consists of well-sorted sands and gravels with thin clay
interbeds is the major water-bearing unit in the Moss Landing area, and occurs between 200 to
800 feet below the surface with variable water quality. Below this formation is the Purisima
Formation occurring at a depth of 800 to at least 1,200 feet. The Tertiary sediment is the lowest
formation, comprised of consolidated marine sediments of sandstone, siltstone and mudstone
underlain by granite bedrock, but yielding poor quality water characterized by high salinity
(California Energy Commission 2000).

Based on monitoring well data from the power plant, groundwater is shallow in the study area,
at an average elevation of about four feet above mean sea level. The ground surface elevation is
approximately 30 feet above mean sea level, so groundwater is found at about 26 feet below the
surface. Groundwater flow is toward the west and southwest, with a gradient of about 0.0003
feet per horizontal foot (Arcadis 2012).

3-12 EMC PLANNING GROUP INC.



STATE ROUTE 1 — DOLAN ROAD IMPROVEMENTS
ENVIRONMENTAL CONSTRAINTS REPORT

Flooding

The Federal Emergency Management Agency Flood Insurance Rate Map indicates that the
entire study area is within Zone X. The portion of the study area including and south of Dolan
Road is in an area with a 0.2 percent annual chance flood, and that the northern portion of the

study area is outside of a flood zone (Federal Emergency Management Agency 2009).

The portion of the study area west of State Route 1 and immediately south of Dolan Road is
shown as an area of potential tsunami wave movement (California Emergency Management
Agency, et al 2009). The actual pattern of tsunami movement is dependent on numerous factors,
including the location and size of the event triggering the tsunami, tidal phase, etc., and could be
significantly altered with sea level rise. Therefore, the maps provide only a rough planning guide.
In any case, the map does not indicate significantly deep or widespread inundation of the study

area in the event of a tsunami.

Water Quality

The study area is immediately upslope from Moss Landing Harbor. Given its proximity to this
water body, construction within or use of the study area has an elevated potential to affect water
quality.

Conclusions

Standard designs and construction practices should adequately address hydrological issues.
Despite its location adjacent to the harbor, the study area is not in a location that would
experience significant flooding.

3.5 TRANSPORTATION

Existing Conditions

State Route 1. State Route 1 is currently two lanes in each direction, with a southbound left turn
lane (for eastbound turns onto Dolan Road), southbound center receiving lane (for left turns
from westbound Dolan Road), northbound right turn lane (for right turns onto eastbound Dolan
Road), and northbound acceleration taper (for right turns from westbound Dolan Road).
Pavement width is about 53 feet north of Dolan Road and about 60 feet south of Dolan Road.
At the north end of Moss Landing Road, a westbound free-flow right turn lane forms a
triangular intersection with the standard tee intersection, with right angle sides of about 125 feet
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each. State Route 1 was resurfaced and restriped in 1999-2000, with some minor improvements
to the Dolan road intersection, including lengthening of the center turn lanes (California Energy

Commission 2000).

Dolan Road. Dolan Road is a two lane County road with a pavement width of about 26 feet,
including two travel lanes and shoulders. Dolan Road widens at the State Route 1 intersection to
provide separate queuing space for right and left turning vehicles.

Railroad. The Union Pacific Railroad owns a spur line to the Moss Landing Power Plant and
Moss Landing Business Park. The line is located principally to the north side of Dolan Road,
and crosses Dolan Road into the business park about 2,200 feet east of the study area. Within
the business park site the railroad angles away from Dolan Road, and does not approach the
study area. Within the Moss Landing Power Plant site the tracks parallel Dolan Road and
terminate about 450 feet east of the study area.

Public Transit. Monterey Salinas Transit runs three bus lines through the study area: Lines 27,
28, and 78. A bus stop is located along the west side of State Route 1 about 550 feet north of
Moss Landing Road and a bus stop is located along the east side of State Route 1 about 800 feet

north of Dolan Road. There are no facilities at these stops other than signs.

Planned Improvements

State Route 1. The current Moss Landing Community Plan calls for widening State Route 1 to
four lanes. The California Coastal Commission opposes widening of the highway, and the draft
Moss Landing Community Plan update proposes retention of a two-lane facility, with additional
center turn lanes and/or roundabouts at the three intersections with Dolan Road and Moss
Landing Road.

Monterey Bay Sanctuary Trail. The Monterey Bay Sanctuary Trail is planned as a bicycle and
pedestrian route connecting Pacific Grove to Santa Cruz. The Moss Landing section of the trail
is planned along the west side of State Route 1, turning onto the north end of Moss Landing
Road. This portion of the planned trail is within the study area. The alignment is close to State
Route 1 at the north end of the study area, but transitions to the western edge of the study area
near the intersection of Dolan Road, and continues into Moss Landing along Moss Landing
Road.
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Conclusions

The only transportation related constraint is the future location of the Monterey Bay Sanctuary
Trial. Designs should also consider the potential for accommodation of the existing bus stops,
but this is not likely to be a significant constraint.

3.6 UTILITIES

Existing Conditions

Electrical Power Lines. Local delivery electrical power lines parallel Dolan Road on the north
side of the road, angling across to the south side of the road as they enter the eastern end of the
study area. Within the study area, poles are located along the south side of Dolan Road about 10
feet from the outside lane line. These lines continue across State Route 1 to a pole located just
west of the pavement and about 15 feet west of the outside lane line. This pole contains a street
light. From that point, the lines angle away from State Route 1, initially to a distance of about 65
feet west of the outside lane line, but returning to as close as about 35 feet distant. The power
lines depart State Route 1 and follow Moss Landing Road. A smaller power line runs along the
east side of State Route 1, with poles about 10 feet from the outside lane line. This line extends
south from Dolan Road to about 275 feet south of Moss Landing Road. The high voltage
electrical transmission lines emanate from the switchyard east of the Moss Landing Power Plant,
and go to the east, There are no high voltage power lines within the study area.

Water Pipelines. Both the Moss Landing Power Plant and the Moss Landing Business Park
have seawater intakes and discharges, with pipes connecting beneath State Route 1.

The Moss Landing Power Plant intakes are located along the harbor edge west of State Route 1
and north of Dolan Road. Access driveways to the intake are located opposite Dolan Road and
about 200 feet south of the northern end of the study area. The intake pipelines cross under State
Route 1 about 250 feet north of Dolan Road. The power plant discharges are located in the
ocean 600 feet off-shore of the Moss Landing Harbor (California Energy Commission 2000).

The Moss Landing Business Park intake is located west of State Route I just south of Dolan
Road. The access driveway is located about 500 feet south of Dolan Road. The intake pipeline
crosses State Route 1 approximately in line with the south edge of the Dolan Road right-of-way.
Within the Moss Landing Business Park, the pipelines run parallel to State Route 1 to about 100
feet north of Moss Landing Road, where they turn eastward into the interior of the business
park. The business park discharge pipe crosses under State Route 1 a short distance north of
Moss Landing Road, and discharges off-shore near the end of the former Sandholdt Pier (Moss
Landing Commercial Park LL.C 2013).
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Pajaro Sunny Mesa Community Services District provides potable water in the Moss Landing
area. The service area includes properties both north and south of Elkhorn Slough. The well
serving the area is located on Avila Road, about two mile east of Moss Landing along Dolan
Road. The main water line follows Dolan Road to storage tanks above Moss Landing Road
Monterey County Resource Management Agency 2012).

Sewer Pipelines. The County’s Moss Landing Sanitation District operates wastewater collection
lines serving the areas of Moss Landing west of State Route 1, both north and south of Elkhorn
Slough. Wastewater is piped to the Monterey Regional Water Pollution Control Agency’s plant
north of Marina. It is assumed, but not verified, that wastewater collection lines travel within the
State Route 1 right-of-way to provide the connection to the area north of Elkhorn Slough.

Natural Gas Transmission Pipelines. One PG&E natural gas regional transmission line serves
the Moss Landing area. The pipeline comes into the area from the east and is located north of
Dolan Road, within the same corridor as the high voltage electrical transmission lines. The
natural gas regional transmission line terminates within the Moss Landing Power Plant site,
although local transmission lines not shown on the PG&E map may extend to other areas within
Moss Landing. The regional transmission pipeline does not enter the study area (Pacific Gas and
Electric Company 2013).

Conclusions

It is probable that local electrical transmission lines would require re-location to accommodate
transportation improvements. Although locations will need to be ascertained and standard
protocols in place to protect underground utilities, these should not present a significant
constraint. However, the seawater pipes at the refractory site significantly constrain expansion
beyond the existing right-of-way in that area.
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Appendix E

Existing
Traffic Counts



Traffic Data Service
Campbdll, CA
(408) 377-2988
tdsbay@cs.com File Name : 1AM FINAL

Site Code : 00000001
Start Date : 3/30/2011

Page No :1
Groups Printed- Vehicles
HIGHWAY 1 DOLAN RD HIGHWAY 1
Southbound Westbound Northbound Eastbound
Start Time | Right | Thru| Left [ Peds| ap.7o | Right | Thru | Left| Peds| ap.oa | Right | Thru| Left | Peds| apptow | Right | Thru | Left| Peds| ap.Tow | Int. Tota |
07:00 AM 0 218 16 0 234 30 0 8 0 38 6 152 0 0 158 0 0 0 0 0 430
07:15 AM 0 277 20 0 297 44 0 16 0 60 6 196 0 0 202 0 0 0 0 0 559
07:30 AM 0 283 24 0 307 32 0 9 0 41 7 193 0 0 200 0 0 0 0 0 548
07:45 AM 0 280 30 0 310 39 0 14 0 53 12 165 0 0 177 0 0 0 0 0 540
Total 0 1058 90 0 1148 | 145 0 47 0 192 31 706 0 0 737 0 0 0 0 0 2077
08:00 AM 0 240 30 0 270 45 0 13 0 58 15 144 0 0 159 0 0 0 0 0 487
08:15 AM 0 237 28 0 265 36 0 8 0 44 6 167 0 0 173 0 0 0 0 0 482
08:30 AM 0 247 20 0 267 30 0 23 0 53 13 183 0 0 196 0 0 0 0 0 516
08:45 AM 0 211 18 0 229 23 0 12 0 35 10 158 0 0 168 0 0 0 0 0 432
Total 0 935 96 0 1031 | 134 0 56 0 190 44 652 0 0 696 0 0 0 0 0 1917
Grand Total 0 1993 186 0 2179 | 279 0 103 0 382 75 1358 0 0 1433 0 0 0 0 0| 3994
Apprch % 0 915 85 0 73 0 27 0 52 9438 0 0 0 0 0 0
Total % 0 499 4.7 0 54.6 7 0 2.6 0 9.6 1.9 34 0 0 359 0 0 0 0 0
HIGHWAY 1 DOLAN RD HIGHWAY 1
Southbound Westbound Northbound Eastbound

Start Time | Right | Thru[ Left | Peds| app.toa | Right | Thru| Left | Peds| ap.tow | Right | Thru| Left| Peds| ap.toa | Right | Thru| Left| Peds| appTow | Int. Total |
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Beginsat 07:15 AM

07:15 AM o0 277 20 0 297 44 0 16 0 60 6 196 0 0 202 0 0 0 0 0 559
07:30 AM 0 283 24 0 307 32 0 9 0 41 7 193 0 0 200 0 0 0 0 0 548
07:45 AM 0 280 30 0 310 39 0 14 0 53 12 165 0 0 177 0 0 0 0 0 540
08:00 AM 0 240 30 0 270 45 0 13 0 58 15 144 0 0 159 0 0 0 0 0 487
Tota Volume 0 1080 104 0 1184 160 0 52 0 212 40 698 0 0 738 0 0 0 0 0| 2134

% App. Totad 0 912 88 0 755 0 245 0 54 946 0 0 0 0 0 0
PHF| .000 .954 .867 .000 .955| .889 .000 .813 .000 .883| .667 .890 .000 .000 .913| .000 .000 .000 .000 .000 .954




Traffic Data Service

File Name :
Site Code
Start Date

Campbdll, CA
(408) 377-2988
tdsbay@cs.com
Page No
FIGHWAY 1
QOut In Total
[ 858 [ 1184] [ 2042]
[ ol 1080 104 0
f_i?ht Thru Left Peds
Peak Hour Data
—[o] [o| M f
= - Z3 N
(o 5 North _': Eal
9
= = Peak Hour Begins at 07:15 AM 1<l NG
Az | [ K™ 3
S Z <+ Vehicles f% a g
5 — ] —
o] ° 3 Y @ %
& & &>

47

Left Thru Right Peds
\ 0] 698] 40] 0]

[ 1132] [ 738] [ 1870]
Out In Total
HIGHWAY 1

[0

1AM FINAL
: 00000001
: 3/30/2011



Start Time
04:00 PM
04:15 PM
04:30 PM
04:45 PM

Total

05:00 PM
05:15 PM
05:30 PM
05:45 PM

Total

Grand Total
Apprch %
Total %

Start Time

Peak Hour for
04:00 PM
04:15 PM
04:30 PM
04:45 PM

Totd Volume
% App. Tota
PHF

Campbdll, CA
(408) 377-2988
tdsbay@cs.com File Name : 1PM FINAL
Site Code : 00000001
Start Date : 3/30/2011
PageNo :1
Groups Printed- Vehicles
HIGHWAY 1 DOLAN RD HIGHWAY 1
Southbound Westbound Northbound Eastbound
Right | Thru| Left [ Peds| ap.7o | Right | Thru| Left| Peds| ap.oa | Right | Thru| Left | Peds| apptow | Right | Thru | Left| Peds| ap.Tow | Int. Tota |
0 23 33 0 268 35 0 19 0 54 24 277 0 0 301 0 0 0 0 0 623
0 224 34 0 258 36 0 10 0 46 18 278 0 0 296 0 0 0 0 0 600
0 218 39 0 257 35 0 19 0 54 16 254 0 0 270 0 0 0 0 0 581
0 235 37 0 272 29 0 5 0 34 20 285 0 0 305 0 0 0 0 0 611
0 912 143 0 1055| 135 0 53 0 188 78 1094 0 0 1172 0 0 0 0 0] 2415
0 218 16 0 234 26 0 10 0 36 22 295 0 0 317 0 0 0 0 0 587
0 220 36 0 256 27 0 10 0 37 13 325 0 0 338 0 0 0 0 0 631
0 219 27 0 246 34 0 25 0 59 13 247 0 0 260 0 0 0 0 0 565
0 154 19 0 173 19 0 13 0 32 20 289 0 0 309 0 0 0 0 0 514
0 811 98 0 909 | 106 0 58 0 164 68 1156 0 0 1224 0 0 0 0 0] 2297
0 1723 241 0 1964 | 241 0 111 0 352 | 146 2250 0 0 239 0 0 0 0 0| 4712
0 877 123 0 68.5 0 315 0 6.1 939 0 0 0 0 0 0
0 366 51 0 417| 51 0 24 0 75| 31 478 0 0 50.8 0 0 0 0 0
HIGHWAY 1 DOLAN RD HIGHWAY 1
Southbound Westbound Northbound Eastbound
Right | Thru| Left [ Peds| ap.to | Right | Thru| Left| Peds| ap.oa | Right | Thru| Left | Peds| apptow | Right | Thru | Left| Peds| ap.Tow | Int. Tota |
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Entire Intersection Begins at 04:00 PM
0 235 33 0 268 35 0 19 0 54 24 277 0 0 301 0 0 0 0 0 623
0 224 34 0 258 36 0 10 0 46 18 278 0 0 296 0 0 0 0 0 600
0 218 39 0 257 35 0 19 0 54 16 254 0 0 270 0 0 0 0 0 581
0 235 37 0 272 29 0 5 0 34 20 285 0 0 305 0 0 0 0 0 611
0 912 143 0 1055| 135 0 53 0 188 78 1094 0 0 1172 0 0 0 0 0| 2415
0 864 136 0 718 0 282 0 6.7 933 0 0 0 0 0 0
.000 .970 .917 .000 .970| 938 .000 .697 .000 .870| .813 .960 .000 .000 .961| .000 .000 .000 .000 .000 .969

Traffic Data Service




Traffic Data Service

File Name :
Site Code
Start Date

Campbdll, CA
(408) 377-2988
tdsbay@cs.com
Page No
HIGHWAY 1
QOut In Total
[ 1229] [ 1055] [ 2284]
[ 0] 912] 143] 0]
f_i?ht Thru Left Peds
Peak Hour Data
_lal 9 o
g 57 *2.l o
F - Z& | R
ol 5 North 20 =
E E— 3 - 8
9
= = Peak Hour Begins at 04:00 PM = NER
c g o]
e Z <+ Vehicles J % o — 5
=1 (ol [ —
3 g & 88
& & IS
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Left Thru Right Peds
\ 0] 1004[ 78] 0]

[ 965 [ 1172] [ 2137]
Out In Total
HIGHWAY 1

[0

1PM FINAL
: 00000001
: 3/30/2011



Appendix F

Level of Service
Calculations



HCM 2010 TWSC

Existing AM - No Build

1: SR 1 & Dolan Rd 4/24/2014
Intersection
Int Delay, siveh 3
Movement WBL WBR NBT NBR SBL SBT
Vol, veh/h 52 160 698 40 104 1080
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 60 - 430 550 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 95 95 9% 95 9% 95
Heavy Vehicles, % 2 2 10 10 10 10
Mvmt Flow 55 168 735 42 109 1137
Major/Minor Minorl Majorl Major2
Conflicting Flow Al 2091 735 0 0 735 0
Stage 1 735 - - - -
Stage 2 1356 - -
Critical Hdwy 6.42 6.22 4.2
Critical Hdwy Stg 1 5.42 - -
Critical Hdwy Stg 2 5.42 - -
Follow-up Hdwy 3.518 3.318 2.29
Pot Cap-1 Maneuver 58 420 835
Stage 1 474 - -
Stage 2 240
Platoon blocked, %
Mov Cap-1 Maneuver ~50 420 835
Mov Cap-2 Maneuver 151 - -
Stage 1 474
Stage 2 209
Approach WB NB SB
HCM Control Delay, s 24.7 0 0.9
HCM LOS C
Minor Lane/Major Mvmt NBT NBRWBLn1WBLn2 SBL SBT
Capacity (veh/h) 151 420 835
HCM Lane V/C Ratio - 0.362 0.401 0.131
HCM Control Delay (s) 418 192 10
HCM Lane LOS E C A
HCM 95th %tile Q(veh) 15 19 05
Notes
~: Volume exceeds capacity ~ $: Delay exceeds 300s ~ +: Computation Not Defined  *: All major volume in platoon
Hatch Mott MacDonald Synchro 8 Report
280974AB01 - SR 1/Dolan Feasibility Study Page 1



HCM 2010 TWSC

Existing AM - WB Right Turn Accel Lane

1: SR 1 & Dolan Rd 4/24/2014
Intersection
Int Delay, siveh 3
Movement WBL WBR NBT NBR SBL SBT
Vol, veh/h 52 160 698 40 104 1080
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - Yeild - None - None
Storage Length 0 60 - 430 550 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 95 95 9% 95 9% 95
Heavy Vehicles, % 2 2 10 10 10 10
Mvmt Flow 55 168 735 42 109 1137
Major/Minor Minorl Majorl Major2
Conflicting Flow Al 2091 735 0 0 735 0
Stage 1 735 - - - - -
Stage 2 1356 - -
Critical Hdwy 6.42 6.22 4.2
Critical Hdwy Stg 1 5.42 - -
Critical Hdwy Stg 2 5.42 - -
Follow-up Hdwy 3.518 3.318 2.29
Pot Cap-1 Maneuver 58 420 835
Stage 1 474 - -
Stage 2 240
Platoon blocked, %
Mov Cap-1 Maneuver ~50 420 835
Mov Cap-2 Maneuver 151 - -
Stage 1 474
Stage 2 209
Approach WB NB SB
HCM Control Delay, s 24.7 0 0.9
HCM LOS C
Minor Lane/Major Mvmt NBT NBRWBLn1WBLn2 SBL SBT
Capacity (veh/h) 151 420 835
HCM Lane V/C Ratio - 0.362 0.401 0.131
HCM Control Delay (s) 418 192 10
HCM Lane LOS E C A
HCM 95th %tile Q(veh) 15 19 05
Notes
~: Volume exceeds capacity ~ $: Delay exceeds 300s ~ +: Computation Not Defined  *: All major volume in platoon
Hatch Mott MacDonald Synchro 8 Report
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HCM 2010 TWSC
1: SR 1 & Dolan Rd

Existing AM - Prohibit WB Left

Intersection
Int Delay, siveh 2
Movement WBL WBR NBT NBR SBL SBT
Vol, veh/h 0 160 698 40 104 1080
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized None - None - None
Storage Length - - - 430 550 -
Veh in Median Storage, # 0 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 95 95 9% 95 9% 95
Heavy Vehicles, % 2 2 10 10 10 10
Mvmt Flow 0 168 735 42 109 1137
Major/Minor Minorl Majorl Major2
Conflicting Flow Al 2091 735 0 0 735 0
Stage 1 735 - - - - -
Stage 2 1356 - -
Critical Hdwy 6.42 6.22 4.2
Critical Hdwy Stg 1 5.42 - -
Critical Hdwy Stg 2 5.42 - -
Follow-up Hdwy 3.518 3.318 2.29
Pot Cap-1 Maneuver 58 420 835
Stage 1 474 - -
Stage 2 240
Platoon blocked, %
Mov Cap-1 Maneuver 50 420 835
Mov Cap-2 Maneuver 151 - -
Stage 1 474
Stage 2 209
Approach WB NB SB
HCM Control Delay, s 19.2 0 0.9
HCM LOS C
Minor Lane/Major Mvmt NBT NBRWBLnl SBL SBT
Capacity (veh/h) 420 835
HCM Lane V/C Ratio - 0401 0.131
HCM Control Delay (s) 192 10
HCM Lane LOS C A
HCM 95th 9tile Q(veh) 19 05

Hatch Mott MacDonald
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HCM 2010 Signalized Intersection Summary

Existing AM - Full Signal

1: SR 1 & Dolan Rd 4/24/2014
"SR BV

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations ¥ fF 4+ F % %

Volume (veh/h) 52 160 698 40 104 1080

Number 3 18 2 12 1 6

Initial Q (Qb), veh 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00

Parking Bus, Adj 100 1.00 100 100 1.00 1.00

Adj Sat Flow, veh/h/in 1863 1863 1727 1727 1727 1727

Adj Flow Rate, veh/h 50 168 735 42 109 1137

Adj No. of Lanes 1 1 1 1 1 1

Peak Hour Factor 095 095 095 095 095 0.95

Percent Heavy Veh, % 2 2 10 10 10 10

Cap, veh/h 99 218 1259 1070 135 1478

Arrive On Green 006 006 073 0.73 0.08 0.86

Sat Flow, veh/h 1774 1583 1727 1468 1645 1727

Grp Volume(v), veh/h 50 168 735 42 109 1137

Grp Sat Flow(s),veh/h/Inl774 1583 1727 1468 1645 1727

Q Serve(g_s), s 27 50 181 07 59 250

Cycle QClear(g_c),s 27 50 181 07 59 250

Prop In Lane 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 99 218 1259 1070 135 1478

VIC Ratio(X) 056 077 058 0.04 081 0.77

Avail Cap(c_a), veh/h 99 218 1259 1070 201 1478

HCM Platoon Ratio 100 1.00 100 100 1.00 1.00

Upstream Filter(1) 100 1.00 100 100 1.00 1.00

Uniform Delay (d), siveh41.4 374 58 34 406 27

Incr Delay (d2),siveh 6.8 154 20 01 135 3.9

Initial Q Delay(d3),s/veh 0.0 00 00 00 00 00

%ile BackOfQ(50%),veh/il.5 50 91 03 32 130

LnGrp Delay(d),s/veh 483 528 7.7 35 541 6.7

LnGrp LOS D D A A D A

Approach Vol, veh/h 223 777 1246

Approach Delay, siveh 51.7 75 10.8

Approach LOS D A B

Timer 1 2 3 4 5 6 8

Assigned Phs 1 2 6 8

Phs Duration (G+Y+Rc),51.4  69.6 81.0 9.0

Change Period (Y+Rc),s 40 4.0 4.0 4.0

Max Green Setting (Gmak),8 62.0 77.0 5.0

Max Q Clear Time (g_c+I1j,% 20.1 27.0 7.0

Green Ext Time (p_c),s 0.1 21.0 22.6 0.0

Intersection Summary

HCM 2010 Ctrl Delay 13.7

HCM 2010 LOS B
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HCM 2010 Signalized Intersection Summary

Existing AM - Full Signal - 2 Lanes

1: SR 1 & Dolan Rd 4/24/2014
"SR BV

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations L T . T . T ©

Volume (veh/h) 52 160 698 40 104 1080

Number 3 18 2 12 1 6

Initial Q (Qb), veh 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00

Parking Bus, Adj 100 1.00 100 100 1.00 1.00

Adj Sat Flow, veh/h/in 1863 1863 1727 1727 1727 1727

Adj Flow Rate, veh/h 50 168 735 42 109 1137

Adj No. of Lanes 1 1 2 1 1 2

Peak Hour Factor 095 095 095 095 095 0.95

Percent Heavy Veh, % 2 2 10 10 10 10

Cap, veh/h 221 331 1934 865 138 2430

Arrive On Green 012 012 059 059 008 0.74

Sat Flow, veh/h 1774 1583 3368 1468 1645 3368

Grp Volume(v), veh/h 50 168 735 42 109 1137

Grp Sat Flow(s),veh/h/Inl774 1583 1641 1468 1645 1641

Q Serve(g_s), s 17 56 70 07 39 82

CycleQClear(g_c),s 17 56 70 07 39 82

Prop In Lane 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 221 331 1934 865 138 2430

VIC Ratio(X) 025 051 038 005 079 047

Avail Cap(c_a), veh/h 239 346 1934 865 360 2430

HCM Platoon Ratio 100 1.00 100 100 1.00 1.00

Upstream Filter(1) 100 1.00 100 100 1.00 1.00

Uniform Delay (d), siveh23.5 208 65 52 267 3.1

Incr Delay (d2),siveh 06 12 06 01 95 06

Initial Q Delay(d3),s/veh 0.0 00 00 00 00 00

%ile BackOfQ(50%),vehi®.8 25 33 03 21 39

LnGrp Delay(d),siveh 241 220 70 53 362 37

LnGrp LOS C C A A D A

Approach Vol, veh/h 223 777 1246

Approach Delay, s/iveh 22.5 6.9 6.6

Approach LOS C A A

Timer 1 2 3 4 5 6 8

Assigned Phs 1 2 6 8

Phs Duration (G+Y+Rc), 9.0  39.0 48.0 11.4

Change Period (Y+Rc),s 40 4.0 4.0 4.0

Max Green Setting (Gmak3,8 27.0 44.0 8.0

Max Q Clear Time (g_c+1§,% 9.0 10.2 7.6

Green Ext Time (p_c),s 0.1 114 16.4 0.0

Intersection Summary

HCM 2010 Ctrl Delay 8.3

HCM 2010 LOS A
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HCM 2010 Signalized Intersection Summary

Existing AM - Half Signal

1: SR 1 & Dolan Rd 4/24/2014
v St o2

Movement WBL WBR NBT NBR SBL  SBT

Lane Configurations % ul 4 'l % 4

Volume (veh/h) 52 160 698 40 104 0

Number 3 18 2 12 1 6

Initial Q (Qb), veh 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 100 1.00 100 1.00

Parking Bus, Adj 100 100 100 100 100 1.00

Adj Sat Flow, veh/h/ln 1863 1863 1727 1727 1727 1727

Adj Flow Rate, veh/h 55 168 735 42 109 0

Adj No. of Lanes 1 1 1 1 1 1

Peak Hour Factor 095 095 09 09 09 09

Percent Heavy Veh, % 2 2 10 10 10 10

Cap, veh/h 230 336 891 758 136 1191

Arrive On Green 013 013 052 052 008 0.00

Sat Flow, veh/h 1774 1583 1727 1468 1645 1727

Grp Volume(v), veh/h 55 168 735 42 109 0

Grp Sat Flow(s),veh/h/ln 1774 1583 1727 1468 1645 1727

Q Serve(g_s), s 1.2 41 158 0.6 2.9 0.0

Cycle Q Clear(g_c), s 1.2 41 158 0.6 2.9 0.0

Prop In Lane 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 230 336 891 758 136 1191

VIC Ratio(X) 024 050 082 006 080 0.00

Avail Cap(c_a), veh/h 241 346 1680 1428 335 2188

HCM Platoon Ratio 100 100 100 100 100 1.00

Upstream Filter(1) 100 100 100 100 100 0.00

Uniform Delay (d), siveh 173 153 9.0 53 199 0.0

Incr Delay (d2), s/veh 0.5 1.1 2.0 00 103 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/In 0.6 19 7.8 0.3 1.7 0.0

LnGrp Delay(d),s/veh 178 165 11.0 54 303 0.0

LnGrp LOS B B B A C

Approach Vol, veh/h 223 777 109

Approach Delay, s/veh 16.8 10.7 30.3

Approach LOS B B C

Timer 1 2 3 4 5 6 8

Assigned Phs 1 2 6 8

Phs Duration (G+Y+Rc), s 77 268 345 9.7

Change Period (Y+Rc), s 4.0 4.0 4.0 4.0

Max Green Setting (Gmax),s 9.0  43.0 56.0 6.0

Max Q Clear Time (g_c+l1),s 49 178 0.0 6.1

Green Ext Time (p_c), s 0.1 5.0 0.0 0.0

Intersection Summary

HCM 2010 Ctrl Delay 13.9

HCM 2010 LOS B
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HCM 2010 Signalized Intersection Summary

Existing AM - Half Signal - 2 NB Throughs

1: SR 1 & Dolan Rd 4/24/2014
v St o2

Movement WBL WBR NBT NBR SBL  SBT

Lane Configurations % ol S % 4

Volume (veh/h) 52 160 698 40 104 0

Number 3 18 2 12 1 6

Initial Q (Qb), veh 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 100 1.00 100 1.00

Parking Bus, Adj 100 100 100 100 100 1.00

Adj Sat Flow, veh/h/ln 1863 1863 1727 1900 1727 1727

Adj Flow Rate, veh/h 55 168 735 42 109 0

Adj No. of Lanes 1 1 2 0 1 1

Peak Hour Factor 095 095 09 09 09 09

Percent Heavy Veh, % 2 2 10 10 10 10

Cap, veh/h 247 349 1227 70 134 1037

Arrive On Green 014 014 039 039 008 0.00

Sat Flow, veh/h 1774 1583 3242 180 1645 1727

Grp Volume(v), veh/h 55 168 382 395 109 0

Grp Sat Flow(s),veh/h/ln 1774 1583 1641 1695 1645 1727

Q Serve(g_s), s 0.8 2.8 5.7 5.7 2.0 0.0

Cycle Q Clear(g_c), s 0.8 2.8 5.7 5.7 2.0 0.0

Prop In Lane 1.00 1.00 0.11 1.00

Lane Grp Cap(c), veh/h 247 349 638 659 134 1037

VIC Ratio(X) 022 048 060 060 082 0.00

Avail Cap(c_a), veh/h 462 541 1548 1600 589 2473

HCM Platoon Ratio 100 100 100 100 100 1.00

Upstream Filter(1) 100 100 100 100 100 0.00

Uniform Delay (d), siveh 117 104 75 75 139 0.0

Incr Delay (d2), s/veh 0.4 1.0 0.9 09 113 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/In 04 13 2.7 2.8 13 0.0

LnGrp Delay(d),s/veh 122 115 8.4 84 252 0.0

LnGrp LOS B B A A C

Approach Vol, veh/h 223 777 109

Approach Delay, s/veh 11.6 8.4 25.2

Approach LOS B A C

Timer 1 2 3 4 5 6 8

Assigned Phs 1 2 6 8

Phs Duration (G+Y+Rc), s 65 16.0 224 8.3

Change Period (Y+Rc), s 4.0 4.0 4.0 4.0

Max Green Setting (Gmax),s 11.0  29.0 44.0 8.0

Max Q Clear Time (g_c+l1),s 4.0 7.7 0.0 4.8

Green Ext Time (p_c), s 0.1 4.2 0.0 0.2

Intersection Summary

HCM 2010 Ctrl Delay 10.7

HCM 2010 LOS B
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HCM 2010 Roundabout

Existing AM - Roundabout

1: SR 1 & Dolan Rd 4/24/2014
Intersection

Intersection Delay, s/veh 94.5

Intersection LOS F

Approach WB NB SB
Entry Lanes 1 1 1
Conflicting Circle Lanes 1 1 1
Adj Approach Flow, veh/h 223 777 1246
Demand Flow Rate, veh/h 227 854 1371
Vehicles Circulating, veh/h 808 120 56
Vehicles Exiting, veh/h 166 1307 979
Follow-Up Headway, s 3.186 3.186 3.186
Ped Vol Crossing Leg, #/h 0 0 0
Ped Cap Adj 1.000 1.000 1.000
Approach Delay, s/veh 15.4 26.1 151.2
Approach LOS © D F
Lane Left Left Left
Designated Moves LR TR LT
Assumed Moves LR TR LT

RT Channelized

Lane Util 1.000 1.000 1.000

Critical Headway, s 5.193 5.193 5.193

Entry Flow, veh/h 227 854 1371

Cap Entry Lane, veh/h 504 1002 1068

Entry HV Adj Factor 0.982 0.909 0.909

Flow Entry, veh/h 223 777 1246

Cap Entry, veh/h 495 911 971

VIC Ratio 0.451 0.852 1.283

Control Delay, s/veh 15.4 26.1 151.2

LOS C D F

95th %tile Queue, veh 2 11 45

Hatch Mott MacDonald Synchro 8 Report
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HCM 2010 Roundabout

Existing AM - Two Lane Roundabout

1: SR 1 & Dolan Rd 4/24/2014
Intersection

Intersection Delay, s/veh 11.2

Intersection LOS B

Approach WB NB SB
Entry Lanes 1 2 2
Conflicting Circle Lanes 2 2 2
Adj Approach Flow, veh/h 223 777 1246
Demand Flow Rate, veh/h 227 854 1371
Vehicles Circulating, veh/h 808 120 56
Vehicles Exiting, veh/h 166 1307 979
Follow-Up Headway, s 3.186 3.186 3.186
Ped Vol Crossing Leg, #/h 0 0 0
Ped Cap Adj 1.000 1.000 1.000
Approach Delay, s/veh 10.6 8.6 13.0
Approach LOS B A B
Lane Left Left  Right Left  Right
Designated Moves LR LT TR LT TR
Assumed Moves LR LT TR LT TR
RT Channelized

Lane Util 1.000 0470 0.530 0470 0.530
Critical Headway, s 4.113 4293 4113 4293 4113
Entry Flow, veh/h 227 401 453 644 727
Cap Entry Lane, veh/h 642 1033 1039 1083 1087
Entry HV Adj Factor 0.982 0.910  0.909 0.910  0.909
Flow Entry, veh/h 223 365 412 586 661
Cap Entry, veh/h 631 940 944 985 987
VIC Ratio 0.354 0.388 0.436 0.594  0.669
Control Delay, s/veh 10.6 8.2 8.9 118 140
LOS B A A B B
95th %tile Queue, veh 2 2 2 4 5
Hatch Mott MacDonald Synchro 8 Report
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HCM 2010 TWSC

Existing AM - 4 Lanes

1: SR 1 & Dolan Rd 4/24/2014
Intersection
Int Delay, siveh 2.1
Movement WBL WBR NBT NBR SBL SBT
Vol, veh/h 52 160 698 40 104 1080
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 60 - 430 550 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 95 95 9% 95 9% 95
Heavy Vehicles, % 2 2 10 10 10 10
Mvmt Flow 55 168 735 42 109 1137
Major/Minor Minorl Majorl Major2
Conflicting Flow Al 1522 367 0 0 735 0
Stage 1 735 - - - -
Stage 2 787 - -
Critical Hdwy 6.84 6.94 4.3
Critical Hdwy Stg 1 5.84 - -
Critical Hdwy Stg 2 5.84 - -
Follow-up Hdwy 3.52 3.32 2.3
Pot Cap-1 Maneuver 109 630 815
Stage 1 435 - -
Stage 2 409
Platoon blocked, %
Mov Cap-1 Maneuver 94 630 815
Mov Cap-2 Maneuver 220 - -
Stage 1 435
Stage 2 354
Approach WB NB SB
HCM Control Delay, s 16.2 0 0.9
HCM LOS C
Minor Lane/Major Mvmt NBT NBRWBLnIWBLn2 SBL SBT
Capacity (veh/h) 220 630 815
HCM Lane V/C Ratio - 0.249 0.267 0.134
HCM Control Delay (s) 26.7 128 10.1
HCM Lane LOS D B B
HCM 95th %tile Q(veh) 1 11 05
Hatch Mott MacDonald Synchro 8 Report
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HCM 2010 TWSC

Existing AM - WB Dolan Right Extended

1: SR 1 & Dolan Rd 4/24/2014
Intersection
Int Delay, siveh 3
Movement WBL WBR NBT NBR SBL SBT
Vol, veh/h 52 160 698 40 104 1080
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 175 - 430 550 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 95 95 9% 95 9% 95
Heavy Vehicles, % 2 2 10 10 10 10
Mvmt Flow 55 168 735 42 109 1137
Major/Minor Minorl Majorl Major2
Conflicting Flow Al 2091 735 0 0 735 0
Stage 1 735 - - - - -
Stage 2 1356 - -
Critical Hdwy 6.42 6.22 4.2
Critical Hdwy Stg 1 5.42 - -
Critical Hdwy Stg 2 5.42 - -
Follow-up Hdwy 3.518 3.318 2.29
Pot Cap-1 Maneuver 58 420 835
Stage 1 474 - -
Stage 2 240
Platoon blocked, %
Mov Cap-1 Maneuver ~50 420 835
Mov Cap-2 Maneuver 151 - -
Stage 1 474
Stage 2 209
Approach WB NB SB
HCM Control Delay, s 24.7 0 0.9
HCM LOS C
Minor Lane/Major Mvmt NBT NBRWBLn1WBLn2 SBL SBT
Capacity (veh/h) 151 420 835
HCM Lane V/C Ratio - 0.362 0.401 0.131
HCM Control Delay (s) 418 192 10
HCM Lane LOS E C A
HCM 95th %tile Q(veh) 15 19 05
Notes
~: Volume exceeds capacity ~ $: Delay exceeds 300s ~ +: Computation Not Defined  *: All major volume in platoon
Hatch Mott MacDonald Synchro 8 Report
280974AB01 - SR 1/Dolan Feasibility Study Page 1



HCM 2010 TWSC Existing PM - No Build

1: SR 1 & Dolan Rd 4/24/2014
Intersection
Int Delay, siveh 4
Movement WBL WBR NBT NBR SBL SBT
Vol, veh/h 53 135 1094 78 143 912
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 60 - 430 550 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 97 97 97 97 97 97
Heavy Vehicles, % 2 2 10 10 10 10
Mvmt Flow 55 139 1128 80 147 940
Major/Minor Minorl Majorl Major2
Conflicting Flow Al 2363 1128 0 0 1128 0
Stage 1 1128 - - - - -
Stage 2 1235 - - - -
Critical Hdwy 6.42 6.22 - - 4.2
Critical Hdwy Stg 1 5.42 - - - -
Critical Hdwy Stg 2 5.42 - - - -
Follow-up Hdwy 3.518 3.318 - - 2.29
Pot Cap-1 Maneuver ~39 249 - - 591
Stage 1 309 - - - -
Stage 2 274
Platoon blocked, % - -
Mov Cap-1 Maneuver ~29 249 - - 591
Mov Cap-2 Maneuver 125 - - - -
Stage 1 309
Stage 2 206
Approach WB NB SB
HCM Control Delay, s 41.4 0 1.8
HCM LOS E
Minor Lane/Major Mvmt NBT NBRWBLn1WBLn2 SBL SBT
Capacity (veh/h) - - 125 249 591 -
HCM Lane V/C Ratio - - 0.437 0.559 0.249
HCM Control Delay (s) - - 545 363 131
HCM Lane LOS - - F E B
HCM 95th 9tile Q(veh) - - 19 31 1
Notes

~: Volume exceeds capacity ~ $: Delay exceeds 300s ~ +: Computation Not Defined  *: All major volume in platoon
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HCM 2010 TWSC Existing PM - WB Right Turn Accel Lane

1: SR 1 & Dolan Rd 4/24/2014
Intersection
Int Delay, siveh 4
Movement WBL WBR NBT NBR SBL SBT
Vol, veh/h 53 135 1094 78 143 912
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - Yeild - None - None
Storage Length 0 60 - 430 550 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 97 97 97 97 97 97
Heavy Vehicles, % 2 2 10 10 10 10
Mvmt Flow 55 139 1128 80 147 940
Major/Minor Minorl Majorl Major2
Conflicting Flow Al 2363 1128 0 0 1128 0
Stage 1 1128 - - - - -
Stage 2 1235 - - - -
Critical Hdwy 6.42 6.22 - - 4.2
Critical Hdwy Stg 1 5.42 - - - -
Critical Hdwy Stg 2 5.42 - - - -
Follow-up Hdwy 3.518 3.318 - - 2.29
Pot Cap-1 Maneuver ~39 249 - - 591
Stage 1 309 - - - -
Stage 2 274
Platoon blocked, % - -
Mov Cap-1 Maneuver ~29 249 - - 591
Mov Cap-2 Maneuver 125 - - - -
Stage 1 309
Stage 2 206
Approach WB NB SB
HCM Control Delay, s 41.4 0 1.8
HCM LOS E
Minor Lane/Major Mvmt NBT NBRWBLn1WBLn2 SBL SBT
Capacity (veh/h) - - 125 249 591 -
HCM Lane V/C Ratio - - 0.437 0.559 0.249
HCM Control Delay (s) - - 545 363 131
HCM Lane LOS - - F E B
HCM 95th 9tile Q(veh) - - 19 31 1
Notes

~: Volume exceeds capacity ~ $: Delay exceeds 300s ~ +: Computation Not Defined  *: All major volume in platoon
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HCM 2010 TWSC
1: SR 1 & Dolan Rd

Existing PM - Prohibit WB Left

Intersection
Int Delay, siveh 2.9
Movement WBL WBR NBT NBR SBL SBT
Vol, veh/h 0 135 1094 78 143 912
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized None - None - None
Storage Length - - - 430 550 -
Veh in Median Storage, # 0 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 97 97 97 97 97 97
Heavy Vehicles, % 2 2 10 10 10 10
Mvmt Flow 0 139 1128 80 147 940
Major/Minor Minorl Majorl Major2
Conflicting Flow Al 2363 1128 0 0 1128 0
Stage 1 1128 - - - - -
Stage 2 1235 - -
Critical Hdwy 6.42 6.22 4.2
Critical Hdwy Stg 1 5.42 - -
Critical Hdwy Stg 2 5.42 - -
Follow-up Hdwy 3.518 3.318 2.29
Pot Cap-1 Maneuver 39 249 591
Stage 1 309 - -
Stage 2 274
Platoon blocked, %
Mov Cap-1 Maneuver 29 249 591
Mov Cap-2 Maneuver 125 - -
Stage 1 309
Stage 2 206
Approach WB NB SB
HCM Control Delay, s 36.3 0 1.8
HCM LOS E
Minor Lane/Major Mvmt NBT NBRWBLnl SBL SBT
Capacity (veh/h) 249 591
HCM Lane V/C Ratio - 0.559 0.249
HCM Control Delay (s) 36.3 131
HCM Lane LOS E B
HCM 95th 9tile Q(veh) 31 1
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HCM 2010 Signalized Intersection Summary

Existing PM - Full Signal

1: SR 1 & Dolan Rd 4/24/2014
"SR BV

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations ¥ fF 4+ F % %

Volume (veh/h) 53 135 1094 78 143 912

Number 3 18 2 12 1 6

Initial Q (Qb), veh 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00

Parking Bus, Adj 100 1.00 100 100 1.00 1.00

Adj Sat Flow, veh/h/in 1863 1863 1727 1727 1727 1727

Adj Flow Rate, veh/h 55 139 1128 80 147 940

Adj No. of Lanes 1 1 1 1 1 1

Peak Hour Factor 097 097 097 097 097 097

Percent Heavy Veh, % 2 2 10 10 10 10

Cap, veh/h 99 258 1215 1033 177 1478

Arrive On Green 006 006 070 0.70 011 0.86

Sat Flow, veh/h 1774 1583 1727 1468 1645 1727

Grp Volume(v), veh/h 55 139 1128 80 147 940

Grp Sat Flow(s),veh/h/Inl774 1583 1727 1468 1645 1727

Q Serve(g_s), s 27 50 502 15 79 155

Cycle QClear(g_c),s 27 50 502 15 79 155

Prop In Lane 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 99 258 1215 1033 177 1478

VIC Ratio(X) 056 054 093 0.08 083 0.64

Avail Cap(c_a), veh/h 99 258 1215 1033 201 1478

HCM Platoon Ratio 100 1.00 100 100 1.00 1.00

Upstream Filter(1) 100 1.00 100 100 1.00 1.00

Uniform Delay (d), siveh41.4 346 114 42 394 21

Incr Delay (d2),siveh 6.8 22 135 01 225 21

Initial Q Delay(d3),s/veh 0.0 00 00 00 00 00

%ile BackOfQ(50%),vehil.5 33 281 07 47 79

LnGrp Delay(d),s/veh 483 36.8 249 43 618 42

LnGrp LOS D D C A E A

Approach Vol, veh/h 194 1208 1087

Approach Delay, s/iveh 40.0 235 12.0

Approach LOS D C B

Timer 1 2 3 4 5 6 8

Assigned Phs 1 2 6 8

Phs Duration (G+Y+Rc), 3.7 67.3 81.0 9.0

Change Period (Y+Rc),s 40 4.0 4.0 4.0

Max Green Setting (Gmak),8 62.0 77.0 5.0

Max Q Clear Time (g_c+l19,% 52.2 175 7.0

Green Ext Time (p_c),s 0.0 8.2 294 0.0

Intersection Summary

HCM 2010 Ctrl Delay 19.8

HCM 2010 LOS B

Hatch Mott MacDonald Synchro 8 Report

280974AB01 - SR 1/Dolan Feasibility Study

Page 1



HCM 2010 Signalized Intersection Summary

Existing PM - Full Signal - Two Lanes

1: SR 1 & Dolan Rd 4/24/2014
"SR BV

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations L T . T . T ©

Volume (veh/h) 53 135 1094 78 143 912

Number 3 18 2 12 1 6

Initial Q (Qb), veh 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00

Parking Bus, Adj 100 1.00 100 100 1.00 1.00

Adj Sat Flow, veh/h/in 1863 1863 1727 1727 1727 1727

Adj Flow Rate, veh/h 55 139 1128 80 147 940

Adj No. of Lanes 1 1 2 1 1 2

Peak Hour Factor 097 097 097 097 097 097

Percent Heavy Veh, % 2 2 10 10 10 10

Cap, veh/h 177 335 1932 864 183 2516

Arrive On Green 010 010 059 059 011 0.77

Sat Flow, veh/h 1774 1583 3368 1468 1645 3368

Grp Volume(v), veh/h 55 139 1128 80 147 940

Grp Sat Flow(s),veh/h/Inl774 1583 1641 1468 1645 1641

Q Serve(g_s), s 17 46 129 14 52 56

Cycle QClear(g_c),s 17 46 129 14 52 56

Prop In Lane 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 177 335 1932 864 183 2516

VIC Ratio(X) 031 042 058 0.09 080 0.37

Avail Cap(c_a), veh/h 177 335 1932 864 274 2516

HCM Platoon Ratio 100 1.00 100 100 1.00 1.00

Upstream Filter(1) 100 1.00 100 100 1.00 1.00

Uniform Delay (d), siveh25.1 204 7.7 54 260 23

Incr Delay (d2),siveh 1.0 08 13 02 98 04

Initial Q Delay(d3),s/veh 0.0 00 00 00 00 00

%ile BackOfQ(50%),vehl®.9 21 61 06 29 26

LnGrp Delay(d),s/veh 261 213 90 56 358 27

LnGrp LOS C C A A D A

Approach Vol, veh/h 194 1208 1087

Approach Delay, s/iveh 22.6 8.8 7.2

Approach LOS C A A

Timer 1 2 3 4 5 6 8

Assigned Phs 1 2 6 8

Phs Duration (G+Y+Rc), 0.7 39.3 50.0 10.0

Change Period (Y+Rc),s 40 4.0 4.0 4.0

Max Green Setting (Gmak),8 32.0 46.0 6.0

Max Q Clear Time (g_c+I1j,3 14.9 7.6 6.6

Green Ext Time (p_c),s 0.1 12.0 20.1 0.0

Intersection Summary

HCM 2010 Ctrl Delay 9.2

HCM 2010 LOS A
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HCM 2010 Signalized Intersection Summary

Existing PM - Half Signal

1: SR 1 & Dolan Rd 4/24/2014
v St o2

Movement WBL WBR NBT NBR SBL  SBT

Lane Configurations % ul 4 'l % 4

Volume (veh/h) 53 135 1094 78 143 0

Number 3 18 2 12 1 6

Initial Q (Qb), veh 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 100 1.00 100 1.00

Parking Bus, Adj 100 100 100 100 100 1.00

Adj Sat Flow, veh/h/ln 1863 1863 1727 1727 1727 1727

Adj Flow Rate, veh/h 55 139 1128 80 147 0

Adj No. of Lanes 1 1 1 1 1 1

Peak Hour Factor 097 097 097 097 097 097

Percent Heavy Veh, % 2 2 10 10 10 10

Cap, veh/h 102 250 1156 983 166 1429

Arrive On Green 006 006 067 067 010 0.0

Sat Flow, veh/h 1774 1583 1727 1468 1645 1727

Grp Volume(v), veh/h 55 139 1128 80 147 0

Grp Sat Flow(s),veh/h/ln 1774 1583 1727 1468 1645 1727

Q Serve(g_s), s 2.1 40 433 1.3 6.1 0.0

Cycle Q Clear(g_c), s 2.1 40 433 1.3 6.1 0.0

Prop In Lane 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 102 250 1156 983 166 1429

VIC Ratio(X) 054 056 098 008 089 0.00

Avail Cap(c_a), veh/h 102 250 1167 992 166 1440

HCM Platoon Ratio 100 100 100 100 100 1.00

Upstream Filter(1) 100 100 100 100 100 0.00

Uniform Delay (d), siveh 319 270 110 40 309 0.0

Incr Delay (d2), s/veh 5.6 27 206 0.0 397 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/In 12 26 267 0.5 4.6 0.0

LnGrp Delay(d),s/veh 374 297 315 41 706 0.0

LnGrp LOS D C C A E

Approach Vol, veh/h 194 1208 147

Approach Delay, s/veh 319 29.7 70.6

Approach LOS C C E

Timer 1 2 3 4 5 6 8

Assigned Phs 1 2 6 8

Phs Duration (G+Y+Rc), s 110 505 61.5 8.0

Change Period (Y+Rc), s 4.0 4.0 4.0 4.0

Max Green Setting (Gmax),s 7.0  47.0 58.0 4.0

Max Q Clear Time (g_c+l1),s 81 453 0.0 6.0

Green Ext Time (p_c), s 0.0 1.3 0.0 0.0

Intersection Summary

HCM 2010 Ctrl Delay 339

HCM 2010 LOS C
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HCM 2010 Signalized Intersection Summary

Existing PM - Half Signal - 2 NB Thrus

1: SR 1 & Dolan Rd 4/24/2014
v St o2

Movement WBL WBR NBT NBR SBL  SBT

Lane Configurations % ol S % 4

Volume (veh/h) 53 135 1094 78 143 0

Number 3 18 2 12 1 6

Initial Q (Qb), veh 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 100 1.00 100 1.00

Parking Bus, Adj 100 100 100 100 100 1.00

Adj Sat Flow, veh/h/ln 1863 1863 1727 1900 1727 1727

Adj Flow Rate, veh/h 55 139 1128 80 147 0

Adj No. of Lanes 1 1 2 0 1 1

Peak Hour Factor 097 097 097 097 097 097

Percent Heavy Veh, % 2 2 10 10 10 10

Cap, veh/h 196 353 1542 109 186 1213

Arrive On Green 011 011 050 050 011 0.0

Sat Flow, veh/h 1774 1583 3195 220 1645 1727

Grp Volume(v), veh/h 55 139 595 613 147 0

Grp Sat Flow(s),veh/h/ln 1774 1583 1641 1688 1645 1727

Q Serve(g_s), s 12 32 123 123 3.7 0.0

Cycle Q Clear(g_c), s 1.2 32 123 123 3.7 0.0

Prop In Lane 1.00 1.00 0.13 1.00

Lane Grp Cap(c), veh/h 196 353 814 837 186 1213

VIC Ratio(X) 028 039 073 073 079 0.00

Avail Cap(c_a), veh/h 249 401 1229 1264 385 1859

HCM Platoon Ratio 100 100 100 100 100 1.00

Upstream Filter(1) 100 100 100 100 100 0.00

Uniform Delay (d), siveh 175 141 8.5 85 185 0.0

Incr Delay (d2), s/veh 0.8 0.7 1.3 13 7.4 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/In 0.6 15 5.7 5.9 2.1 0.0

LnGrp Delay(d),s/veh 182 1438 9.8 98 258 0.0

LnGrp LOS B B A A C

Approach Vol, veh/h 194 1208 147

Approach Delay, s/veh 15.8 9.8 25.8

Approach LOS B A C

Timer 1 2 3 4 5 6 8

Assigned Phs 1 2 6 8

Phs Duration (G+Y+Rc), s 88 252 34.0 8.7

Change Period (Y+Rc), s 4.0 4.0 4.0 4.0

Max Green Setting (Gmax),s 10.0  32.0 46.0 6.0

Max Q Clear Time (g_c+l1),s 57  14.3 0.0 5.2

Green Ext Time (p_c), s 0.1 6.9 0.0 0.0

Intersection Summary

HCM 2010 Ctrl Delay 12.1

HCM 2010 LOS B
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HCM 2010 Roundabout

Existing PM - Roundabout

1: SR 1 & Dolan Rd 4/24/2014
Intersection

Intersection Delay, s/veh 134.9

Intersection LOS F

Approach WB NB SB
Entry Lanes 1 1 1
Conflicting Circle Lanes 1 1 1
Adj Approach Flow, veh/h 194 1208 1087
Demand Flow Rate, veh/h 198 1329 1196
Vehicles Circulating, veh/h 1241 162 56
Vehicles Exiting, veh/h 250 1090 1383
Follow-Up Headway, s 3.186 3.186 3.186
Ped Vol Crossing Leg, #/h 0 0 0
Ped Cap Adj 1.000 1.000 1.000
Approach Delay, s/veh 30.2 195.3 86.5
Approach LOS D F F
Lane Left Left Left
Designated Moves LR TR LT
Assumed Moves LR TR LT

RT Channelized

Lane Util 1.000 1.000 1.000

Critical Headway, s 5.193 5.193 5.193

Entry Flow, veh/h 198 1329 1196

Cap Entry Lane, veh/h 327 961 1068

Entry HV Adj Factor 0.980 0.909 0.909

Flow Entry, veh/h 194 1208 1087

Cap Entry, veh/h 320 874 971

VIC Ratio 0.606 1.383 1.119

Control Delay, s/veh 30.2 195.3 86.5

LOS D F F

95th %tile Queue, veh 4 51 29

Hatch Mott MacDonald Synchro 8 Report
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HCM 2010 Roundabout

Existing PM - Two Lane Roundabout

1: SR 1 & Dolan Rd 4/24/2014
Intersection

Intersection Delay, s/veh 13.1

Intersection LOS B

Approach WB NB SB
Entry Lanes 1 2 2
Conflicting Circle Lanes 2 2 2
Adj Approach Flow, veh/h 194 1208 1087
Demand Flow Rate, veh/h 198 1329 1196
Vehicles Circulating, veh/h 1241 162 56
Vehicles Exiting, veh/h 250 1090 1383
Follow-Up Headway, s 3.186 3.186 3.186
Ped Vol Crossing Leg, #/h 0 0 0
Ped Cap Adj 1.000 1.000 1.000
Approach Delay, s/veh 15.3 14.8 10.9
Approach LOS C B B
Lane Left Left  Right Left  Right
Designated Moves LR LT TR LT TR
Assumed Moves LR LT TR LT TR
RT Channelized

Lane Util 1.000 0470 0.530 0470 0.530
Critical Headway, s 4.113 4293 4113 4293 4113
Entry Flow, veh/h 198 625 704 562 634
Cap Entry Lane, veh/h 474 1001 1009 1083 1087
Entry HV Adj Factor 0.980 0.909 0.910 0.909 0.909
Flow Entry, veh/h 194 568 640 511 576
Cap Entry, veh/h 464 909 918 985 987
VIC Ratio 0.418 0.625 0.698 0.519 0.584
Control Delay, s/veh 15.3 134 159 101 115
LOS C B C B B
95th %tile Queue, veh 2 5 6 3 4
Hatch Mott MacDonald Synchro 8 Report
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HCM 2010 TWSC

Existing PM - 4 Lanes

1: SR 1 & Dolan Rd 4/24/2014
Intersection
Int Delay, siveh 2.6
Movement WBL WBR NBT NBR SBL SBT
Vol, veh/h 53 135 1094 78 143 912
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 60 - 430 550 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 97 97 97 97 97 97
Heavy Vehicles, % 2 2 10 10 10 10
Mvmt Flow 55 139 1128 80 147 940
Major/Minor Minorl Majorl Major2
Conflicting Flow Al 1893 564 0 0 1128 0
Stage 1 1128 - - - - -
Stage 2 765 - -
Critical Hdwy 6.84 6.94 4.3
Critical Hdwy Stg 1 5.84 - -
Critical Hdwy Stg 2 5.84 - -
Follow-up Hdwy 3.52 3.32 2.3
Pot Cap-1 Maneuver 62 469 571
Stage 1 271 - -
Stage 2 420
Platoon blocked, %
Mov Cap-1 Maneuver ~ 46 469 571
Mov Cap-2 Maneuver 153 - -
Stage 1 271
Stage 2 312
Approach WB NB SB
HCM Control Delay, s 23 0 1.8
HCM LOS C
Minor Lane/Major Mvmt NBT NBRWBLn1WBLn2 SBL SBT
Capacity (veh/h) 153 469 571
HCM Lane V/C Ratio - 0.357 0.297 0.258
HCM Control Delay (s) 411 159 135
HCM Lane LOS E C B
HCM 95th %tile Q(veh) 15 12 1
Notes
~: Volume exceeds capacity ~ $: Delay exceeds 300s ~ +: Computation Not Defined  *: All major volume in platoon
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HCM 2010 TWSC Existing PM - WB Dolan Right Extended

1: SR 1 & Dolan Rd 4/24/2014
Intersection
Int Delay, siveh 4
Movement WBL WBR NBT NBR SBL SBT
Vol, veh/h 53 135 1094 78 143 912
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 175 - 430 550 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 97 97 97 97 97 97
Heavy Vehicles, % 2 2 10 10 10 10
Mvmt Flow 55 139 1128 80 147 940
Major/Minor Minorl Majorl Major2
Conflicting Flow Al 2363 1128 0 0 1128 0
Stage 1 1128 - - - - -
Stage 2 1235 - - - -
Critical Hdwy 6.42 6.22 - - 4.2
Critical Hdwy Stg 1 5.42 - - - -
Critical Hdwy Stg 2 5.42 - - - -
Follow-up Hdwy 3.518 3.318 - - 2.29
Pot Cap-1 Maneuver ~39 249 - - 591
Stage 1 309 - - - -
Stage 2 274
Platoon blocked, % - -
Mov Cap-1 Maneuver ~29 249 - - 591
Mov Cap-2 Maneuver 125 - - - -
Stage 1 309
Stage 2 206
Approach WB NB SB
HCM Control Delay, s 41.4 0 1.8
HCM LOS E
Minor Lane/Major Mvmt NBT NBRWBLn1WBLn2 SBL SBT
Capacity (veh/h) - - 125 249 591 -
HCM Lane V/C Ratio - - 0.437 0.559 0.249
HCM Control Delay (s) - - 545 363 131
HCM Lane LOS - - F E B
HCM 95th 9tile Q(veh) - - 19 31 1
Notes

~: Volume exceeds capacity ~ $: Delay exceeds 300s ~ +: Computation Not Defined  *: All major volume in platoon
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HCM 2010 TWSC

Year 2035 AM - No Build

1: SR 1 & Dolan Rd 4/24/2014
Intersection
Int Delay, siveh 4.4
Movement WBL WBR NBT NBR SBL SBT
Vol, veh/h 60 180 860 45 120 1315
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 60 - 430 550 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 95 95 9% 95 9% 95
Heavy Vehicles, % 2 2 10 10 10 10
Mvmt Flow 63 189 905 47 126 1384
Major/Minor Minorl Majorl Major2
Conflicting Flow Al 2542 905 0 0 905 0
Stage 1 905 - - - -
Stage 2 1637 - -
Critical Hdwy 6.42 6.22 4.2
Critical Hdwy Stg 1 5.42 - -
Critical Hdwy Stg 2 5.42 - -
Follow-up Hdwy 3.518 3.318 2.29
Pot Cap-1 Maneuver ~30 335 719
Stage 1 395 - -
Stage 2 174
Platoon blocked, %
Mov Cap-1 Maneuver ~25 335 719
Mov Cap-2 Maneuver 105 - -
Stage 1 395
Stage 2 144
Approach WB NB SB
HCM Control Delay, s 42 0 0.9
HCM LOS E
Minor Lane/Major Mvmt NBT NBRWBLn1WBLn2 SBL SBT
Capacity (veh/h) 105 335 719
HCM Lane V/C Ratio - 0.602 0.566 0.176
HCM Control Delay (s) 812 289 111
HCM Lane LOS F D B
HCM 95th %tile Q(veh) 29 33 06
Notes
~: Volume exceeds capacity ~ $: Delay exceeds 300s ~ +: Computation Not Defined  *: All major volume in platoon
Hatch Mott MacDonald Synchro 8 Report
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HCM 2010 TWSC Year 2035 AM - WB Right Turn Accel Lane

1: SR 1 & Dolan Rd 4/24/2014
Intersection
Int Delay, siveh 4.4
Movement WBL WBR NBT NBR SBL SBT
Vol, veh/h 60 180 860 45 120 1315
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - Yeild - None - None
Storage Length 0 60 - 430 550 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 95 95 9% 95 9% 95
Heavy Vehicles, % 2 2 10 10 10 10
Mvmt Flow 63 189 905 47 126 1384
Major/Minor Minorl Majorl Major2
Conflicting Flow Al 2542 905 0 0 905 0
Stage 1 905 - - - - -
Stage 2 1637 - - - -
Critical Hdwy 6.42 6.22 - - 4.2
Critical Hdwy Stg 1 5.42 - - - -
Critical Hdwy Stg 2 5.42 - - - -
Follow-up Hdwy 3.518 3.318 - - 2.29
Pot Cap-1 Maneuver ~30 335 - - 719
Stage 1 395 - - - -
Stage 2 174
Platoon blocked, % - -
Mov Cap-1 Maneuver ~25 335 - - 719
Mov Cap-2 Maneuver 105 - - - -
Stage 1 395
Stage 2 144
Approach WB NB SB
HCM Control Delay, s 42 0 0.9
HCM LOS E
Minor Lane/Major Mvmt NBT NBRWBLn1WBLn2 SBL SBT
Capacity (veh/h) - - 105 335 719 -
HCM Lane V/C Ratio - - 0.602 0.566 0.176
HCM Control Delay (s) - - 812 289 111
HCM Lane LOS - - F D B
HCM 95th %tile Q(veh) - - 29 33 06
Notes

~: Volume exceeds capacity ~ $: Delay exceeds 300s ~ +: Computation Not Defined  *: All major volume in platoon
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HCM 2010 TWSC Year 2035 AM - Prohibit WB Left

1: SR 1 & Dolan Rd 4/24/2014
Intersection
Int Delay, siveh 2.6
Movement WBL WBR NBT NBR SBL SBT
Vol, veh/h 0 180 860 45 120 1315
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length - - - 430 550 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 95 95 9% 95 9% 95
Heavy Vehicles, % 2 2 10 10 10 10
Mvmt Flow 0 189 905 47 126 1384
Major/Minor Minorl Majorl Major2
Conflicting Flow Al 2542 905 0 0 905 0
Stage 1 905 - - - - -
Stage 2 1637 - - - -
Critical Hdwy 6.42 6.22 - - 4.2
Critical Hdwy Stg 1 5.42 - - - -
Critical Hdwy Stg 2 5.42 - - - -
Follow-up Hdwy 3.518 3.318 - - 2.29
Pot Cap-1 Maneuver 30 335 - - 719
Stage 1 395 - - - -
Stage 2 174
Platoon blocked, % - -
Mov Cap-1 Maneuver 25 335 - - 719
Mov Cap-2 Maneuver 105 - - - -
Stage 1 395
Stage 2 144
Approach WB NB SB
HCM Control Delay, s 28.9 0 0.9
HCM LOS D
Minor Lane/Major Mvmt NBT NBRWBLnl SBL SBT
Capacity (veh/h) - - 33% 719 -
HCM Lane V/C Ratio - - 0.566 0.176
HCM Control Delay (s) - - 289 111
HCM Lane LOS - - D B
HCM 95th 9tile Q(veh) - - 33 06
Hatch Mott MacDonald Synchro 8 Report
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HCM 2010 Signalized Intersection Summary

Year 2035 AM - Full Signal

1: SR 1 & Dolan Rd 4/24/2014
"SR BV

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations ¥ fF 4+ F % %

Volume (veh/h) 60 180 860 45 120 1315

Number 3 18 2 12 1 6

Initial Q (Qb), veh 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00

Parking Bus, Adj 100 1.00 100 100 1.00 1.00

Adj Sat Flow, veh/h/in 1863 1863 1727 1727 1727 1727

Adj Flow Rate, veh/h 63 189 905 47 126 1384

Adj No. of Lanes 1 1 1 1 1 1

Peak Hour Factor 095 095 095 095 095 0.95

Percent Heavy Veh, % 2 2 10 10 10 10

Cap, veh/h 99 236 1240 1054 154 1478

Arrive On Green 006 006 072 0.72 009 0.86

Sat Flow, veh/h 1774 1583 1727 1468 1645 1727

Grp Volume(v), veh/h 63 189 905 47 126 1384

Grp Sat Flow(s),veh/h/Inl774 1583 1727 1468 1645 1727

Q Serve(g_s), s 31 50 280 08 68 524

Cycle QClear(g_c),s 31 50 280 08 68 524

Prop In Lane 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 99 236 1240 1054 154 1478

VIC Ratio(X) 064 080 073 0.04 082 094

Avail Cap(c_a), veh/h 99 236 1240 1054 165 1478

HCM Platoon Ratio 100 1.00 100 100 1.00 1.00

Upstream Filter(1) 100 1.00 100 100 1.00 1.00

Uniform Delay (d), siveh41.6 370 75 3.7 401 47

Incr Delay (d2), siveh  13.0 178 38 0.1 258 125

Initial Q Delay(d3),s/veh 0.0 00 00 00 00 00

%ile BackOfQ(50%),vehil.9 57 144 04 42 286

LnGrp Delay(d),s/veh 546 548 113 38 658 17.2

LnGrp LOS D D B A E B

Approach Vol, veh/h 252 952 1510

Approach Delay, siveh 54.7 11.0 21.3

Approach LOS D B C

Timer 1 2 3 4 5 6 8

Assigned Phs 1 2 6 8

Phs Duration (G+Y+Rc), 2.4  68.6 81.0 9.0

Change Period (Y+Rc),s 40 4.0 4.0 4.0

Max Green Setting (Gmax9,8 64.0 77.0 5.0

Max Q Clear Time (g_c+118,& 30.0 54.4 7.0

Green Ext Time (p_c),s 0.0 26.1 18.7 0.0

Intersection Summary

HCM 2010 Ctrl Delay 20.8

HCM 2010 LOS C
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HCM 2010 Signalized Intersection Summary

Year 2035 AM - Full Signal - 2 Lanes

1: SR 1 & Dolan Rd 4/24/2014
"SR BV

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations L T . T . T ©

Volume (veh/h) 60 180 860 45 120 1315

Number 3 18 2 12 1 6

Initial Q (Qb), veh 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00

Parking Bus, Adj 100 1.00 100 100 1.00 1.00

Adj Sat Flow, veh/h/in 1863 1863 1727 1727 1727 1727

Adj Flow Rate, veh/h 63 189 905 47 126 1384

Adj No. of Lanes 1 1 2 1 1 2

Peak Hour Factor 095 095 095 095 095 0.95

Percent Heavy Veh, % 2 2 10 10 10 10

Cap, veh/h 237 365 1869 836 160 2407

Arrive On Green 013 013 057 057 010 0.73

Sat Flow, veh/h 1774 1583 3368 1468 1645 3368

Grp Volume(v), veh/h 63 189 905 47 126 1384

Grp Sat Flow(s),veh/h/Inl774 1583 1641 1468 1645 1641

Q Serve(g_s), s 19 63 98 09 45 117

CycleQClear(g.c),s 19 63 98 09 45 117

Prop In Lane 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 237 365 1869 836 160 2407

VIC Ratio(X) 027 052 048 0.06 079 0.58

Avail Cap(c_a), veh/h 237 365 1869 836 356 2407

HCM Platoon Ratio 100 1.00 100 100 1.00 1.00

Upstream Filter(1) 100 1.00 100 100 1.00 1.00

Uniform Delay (d), siveh23.4 202 7.7 57 265 37

Incr Delay (d2),siveh 06 13 09 01 84 1.0

Initial Q Delay(d3),s/veh 0.0 00 00 00 00 00

%ile BackOfQ(50%),veh/il.0 29 46 04 24 53

LnGrp Delay(d),siveh 240 215 86 59 349 47

LnGrp LOS C C A A C A

Approach Vol, veh/h 252 952 1510

Approach Delay, siveh 22.1 8.4 7.2

Approach LOS C A A

Timer 1 2 3 4 5 6 8

Assigned Phs 1 2 6 8

Phs Duration (G+Y+Rc), 9.8  38.2 48.0 12.0

Change Period (Y+Rc),s 40 4.0 4.0 4.0

Max Green Setting (Gmak3,8 27.0 44.0 8.0

Max Q Clear Time (g_c+l1§,5 11.8 13.7 8.3

Green Ext Time (p_c),s 0.1 11.8 19.8 0.0

Intersection Summary

HCM 2010 Ctrl Delay 9.0

HCM 2010 LOS A
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HCM 2010 Signalized Intersection Summary

Year 2035 AM - Half Signal

1: SR 1 & Dolan Rd 4/24/2014
v St o2

Movement WBL WBR NBT NBR SBL  SBT

Lane Configurations % ul 4 'l % 4

Volume (veh/h) 60 180 860 45 120 0

Number 3 18 2 12 1 6

Initial Q (Qb), veh 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 100 1.00 100 1.00

Parking Bus, Adj 100 100 100 100 100 1.00

Adj Sat Flow, veh/h/ln 1863 1863 1727 1727 1727 1727

Adj Flow Rate, veh/h 63 189 905 47 126 0

Adj No. of Lanes 1 1 1 1 1 1

Peak Hour Factor 095 095 09 09 09 09

Percent Heavy Veh, % 2 2 10 10 10 10

Cap, veh/h 135 272 1037 881 158 1333

Arrive On Green 008 008 060 060 010 0.00

Sat Flow, veh/h 1774 1583 1727 1468 1645 1727

Grp Volume(v), veh/h 63 189 905 47 126 0

Grp Sat Flow(s),veh/h/ln 1774 1583 1727 1468 1645 1727

Q Serve(g_s), s 1.8 40 232 0.7 3.9 0.0

Cycle Q Clear(g_c), s 1.8 40 232 0.7 3.9 0.0

Prop In Lane 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 135 272 1037 881 158 1333

VIC Ratio(X) 047 069 087 005 080 0.0

Avail Cap(c_a), veh/h 135 272 1509 1283 250 1903

HCM Platoon Ratio 100 100 100 100 100 1.00

Upstream Filter(1) 100 100 100 100 100 0.00

Uniform Delay (d), siveh 233 205 8.8 43 233 0.0

Incr Delay (d2), s/veh 25 7.4 4.1 0.0 9.1 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/In 1.0 31 120 0.3 2.2 0.0

LnGrp Delay(d),s/veh 258 279 130 44 324 0.0

LnGrp LOS C C B A C

Approach Vol, veh/h 252 952 126

Approach Delay, s/veh 274 12.6 324

Approach LOS C B C

Timer 1 2 3 4 5 6 8

Assigned Phs 1 2 6 8

Phs Duration (G+Y+Rc), s 9.0 356 44.6 8.0

Change Period (Y+Rc), s 4.0 4.0 4.0 4.0

Max Green Setting (Gmax),s 8.0  46.0 58.0 4.0

Max Q Clear Time (g_c+l1),s 59  25.2 0.0 6.0

Green Ext Time (p_c), s 0.1 6.4 0.0 0.0

Intersection Summary

HCM 2010 Ctrl Delay 17.3

HCM 2010 LOS B
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HCM 2010 Signalized Intersection Summary

Year 2035 AM - Half Signal - 2 NB Throughs

1: SR 1 & Dolan Rd 4/24/2014
v St o2

Movement WBL WBR NBT NBR SBL  SBT

Lane Configurations % ol S % 4

Volume (veh/h) 60 180 860 45 120 0

Number 3 18 2 12 1 6

Initial Q (Qb), veh 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 100 1.00 100 1.00

Parking Bus, Adj 100 100 100 100 100 1.00

Adj Sat Flow, veh/h/ln 1863 1863 1727 1900 1727 1727

Adj Flow Rate, veh/h 63 189 905 47 126 0

Adj No. of Lanes 1 1 2 0 1 1

Peak Hour Factor 095 095 09 09 09 09

Percent Heavy Veh, % 2 2 10 10 10 10

Cap, veh/h 262 387 1355 70 159 1093

Arrive On Green 015 015 043 043 010 0.0

Sat Flow, veh/h 1774 1583 3261 165 1645 1727

Grp Volume(v), veh/h 63 189 468 484 126 0

Grp Sat Flow(s),veh/h/ln 1774 1583 1641 1698 1645 1727

Q Serve(g_s), s 1.1 3.7 8.3 8.3 2.7 0.0

Cycle Q Clear(g_c), s 11 3.7 8.3 8.3 2.7 0.0

Prop In Lane 1.00 1.00 0.10 1.00

Lane Grp Cap(c), veh/h 262 387 700 725 159 1093

VIC Ratio(X) 024 049 067 067 079 0.0

Avail Cap(c_a), veh/h 341 457 1305 1350 541 2131

HCM Platoon Ratio 100 100 100 100 100 1.00

Upstream Filter(1) 100 100 100 100 100 0.00

Uniform Delay (d), siveh 137 118 8.4 84 161 0.0

Incr Delay (d2), s/veh 0.5 1.0 1.1 1.1 8.6 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/In 0.6 1.7 39 4.0 1.6 0.0

LnGrp Delay(d),s/veh 142 128 95 95 247 0.0

LnGrp LOS B B A A C

Approach Vol, veh/h 252 952 126

Approach Delay, s/veh 13.1 9.5 24.7

Approach LOS B A C

Timer 1 2 3 4 5 6 8

Assigned Phs 1 2 6 8

Phs Duration (G+Y+Rc), s 75 196 27.1 9.4

Change Period (Y+Rc), s 4.0 4.0 4.0 4.0

Max Green Setting (Gmax),s 12.0  29.0 45.0 7.0

Max Q Clear Time (g_c+I1),s 47  10.3 0.0 5.7

Green Ext Time (p_c), s 0.2 5.2 0.0 0.1

Intersection Summary

HCM 2010 Ctrl Delay 11.6

HCM 2010 LOS B
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HCM 2010 Roundabout

Year 2035 AM - Roundabout

1: SR 1 & Dolan Rd 4/24/2014
Intersection

Intersection Delay, s/veh 179.3

Intersection LOS F

Approach WB NB SB
Entry Lanes 1 1 1
Conflicting Circle Lanes 1 1 1
Adj Approach Flow, veh/h 252 952 1510
Demand Flow Rate, veh/h 257 1048 1661
Vehicles Circulating, veh/h 995 139 64
Vehicles Exiting, veh/h 191 1586 1188
Follow-Up Headway, s 3.186 3.186 3.186
Ped Vol Crossing Leg, #/h 0 0 0
Ped Cap Adj 1.000 1.000 1.000
Approach Delay, s/veh 24.9 70.2 273.9
Approach LOS © F F
Lane Left Left Left
Designated Moves LR TR LT
Assumed Moves LR TR LT

RT Channelized

Lane Util 1.000 1.000 1.000

Critical Headway, s 5.193 5.193 5.193

Entry Flow, veh/h 257 1048 1661

Cap Entry Lane, veh/h 418 983 1060

Entry HV Adj Factor 0.981 0.909 0.909

Flow Entry, veh/h 252 952 1510

Cap Entry, veh/h 410 894 963

VIC Ratio 0.615 1.066 1.567

Control Delay, s/veh 24.9 70.2 273.9

LOS C F F

95th %tile Queue, veh 4 23 76

Hatch Mott MacDonald Synchro 8 Report
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HCM 2010 Roundabout

Year 2035 AM - Two Lane Roundabout

1: SR 1 & Dolan Rd 4/24/2014
Intersection

Intersection Delay, s/veh 13.2

Intersection LOS B

Approach WB NB SB
Entry Lanes 1 2 2
Conflicting Circle Lanes 2 2 2
Adj Approach Flow, veh/h 252 952 1510
Demand Flow Rate, veh/h 257 1048 1523
Vehicles Circulating, veh/h 995 139 64
Vehicles Exiting, veh/h 191 1448 1188
Follow-Up Headway, s 3.186 3.186 3.186
Ped Vol Crossing Leg, #/h 0 0 0
Ped Cap Adj 1.000 1.000 1.000
Approach Delay, s/veh 14.2 10.5 14.8
Approach LOS B B B
Lane Left Left  Right Left  Right
Designated Moves LR LT TR LT TR
Assumed Moves LR LT TR LT TR
RT Channelized

Lane Util 1.000 0470 0.530 0470 0.530
Critical Headway, s 4.113 4293 4113 4293 4113
Entry Flow, veh/h 257 493 555 716 807
Cap Entry Lane, veh/h 563 1018 1025 1077 1080
Entry HV Adj Factor 0.981 0.908 0.910 0.991 0.992
Flow Entry, veh/h 252 448 505 710 800
Cap Entry, veh/h 552 924 932 1068 1071
VIC Ratio 0.456 0484 0.541 0.665 0.747
Control Delay, s/veh 14.2 99 110 131 163
LOS B A B B C
95th %tile Queue, veh 2 3 3 5 7
Hatch Mott MacDonald Synchro 8 Report
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HCM 2010 TWSC

Year 2035 AM - 4 Lanes

1: SR 1 & Dolan Rd 4/24/2014
Intersection
Int Delay, siveh 2.5
Movement WBL WBR NBT NBR SBL SBT
Vol, veh/h 60 180 860 45 120 1315
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 60 - 430 550 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 95 95 9% 95 9% 95
Heavy Vehicles, % 2 2 10 10 10 10
Mvmt Flow 63 189 905 47 126 1384
Major/Minor Minorl Majorl Major2
Conflicting Flow Al 1850 453 0 0 905 0
Stage 1 905 - - - -
Stage 2 945 - -
Critical Hdwy 6.84 6.94 4.3
Critical Hdwy Stg 1 5.84 - -
Critical Hdwy Stg 2 5.84 - -
Follow-up Hdwy 3.52 3.32 2.3
Pot Cap-1 Maneuver 66 554 699
Stage 1 355 - -
Stage 2 338
Platoon blocked, %
Mov Cap-1 Maneuver ~54 554 699
Mov Cap-2 Maneuver 166 - -
Stage 1 355
Stage 2 277
Approach WB NB SB
HCM Control Delay, s 21 0 0.9
HCM LOS C
Minor Lane/Major Mvmt NBT NBRWBLn1WBLn2 SBL SBT
Capacity (veh/h) 166 554 699
HCM Lane V/C Ratio 0.38 0.342 0.181
HCM Control Delay (s) 394 148 113
HCM Lane LOS E B B
HCM 95th %tile Q(veh) 16 15 07
Notes
~: Volume exceeds capacity ~ $: Delay exceeds 300s ~ +: Computation Not Defined  *: All major volume in platoon
Hatch Mott MacDonald Synchro 8 Report
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HCM 2010 TWSC Year 2035 AM - WB Dolan Right Extended

1: SR 1 & Dolan Rd 4/24/2014
Intersection
Int Delay, siveh 4.4
Movement WBL WBR NBT NBR SBL SBT
Vol, veh/h 60 180 860 45 120 1315
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 175 - 430 550 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 95 95 9% 95 9% 95
Heavy Vehicles, % 2 2 10 10 10 10
Mvmt Flow 63 189 905 47 126 1384
Major/Minor Minorl Majorl Major2
Conflicting Flow Al 2542 905 0 0 905 0
Stage 1 905 - - - - -
Stage 2 1637 - - - -
Critical Hdwy 6.42 6.22 - - 4.2
Critical Hdwy Stg 1 5.42 - - - -
Critical Hdwy Stg 2 5.42 - - - -
Follow-up Hdwy 3.518 3.318 - - 2.29
Pot Cap-1 Maneuver ~30 335 - - 719
Stage 1 395 - - - -
Stage 2 174
Platoon blocked, % - -
Mov Cap-1 Maneuver ~25 335 - - 719
Mov Cap-2 Maneuver 105 - - - -
Stage 1 395
Stage 2 144
Approach WB NB SB
HCM Control Delay, s 42 0 0.9
HCM LOS E
Minor Lane/Major Mvmt NBT NBRWBLn1WBLn2 SBL SBT
Capacity (veh/h) - - 105 335 719 -
HCM Lane V/C Ratio - - 0.602 0.566 0.176
HCM Control Delay (s) - - 812 289 111
HCM Lane LOS - - F D B
HCM 95th %tile Q(veh) - - 29 33 06
Notes

~: Volume exceeds capacity ~ $: Delay exceeds 300s ~ +: Computation Not Defined  *: All major volume in platoon
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HCM 2010 TWSC Year 2035 PM - No Build

1: SR 1 & Dolan Rd 4/24/2014
Intersection
Int Delay, siveh 8.8
Movement WBL WBR NBT NBR SBL SBT
Vol, veh/h 60 155 1345 90 160 1120
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 60 - 430 550 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 97 97 97 97 97 97
Heavy Vehicles, % 2 2 10 10 10 10
Mvmt Flow 62 160 1387 93 165 1155
Major/Minor Minorl Majorl Major2
Conflicting Flow Al 2872 1387 0 0 1387 0
Stage 1 1387 - - - - -
Stage 2 1485 - - - -
Critical Hdwy 6.42 6.22 - - 4.2
Critical Hdwy Stg 1 5.42 - - - -
Critical Hdwy Stg 2 5.42 - - - -
Follow-up Hdwy 3.518 3.318 - - 2.29
Pot Cap-1 Maneuver ~18 175 - - 469
Stage 1 232 - - - -
Stage 2 207
Platoon blocked, % - -
Mov Cap-1 Maneuver ~12 175 - - 469
Mov Cap-2 Maneuver 83 - - - -
Stage 1 232
Stage 2 134
Approach WB NB SB
HCM Control Delay, s 106.9 0 2.1
HCM LOS F
Minor Lane/Major Mvmt NBT NBRWBLn1WBLn2 SBL SBT
Capacity (veh/h) - - 83 175 469 -
HCM Lane V/C Ratio - - 0.745 0.913 0.352
HCM Control Delay (s) - - 1246 100 16.8
HCM Lane LOS - - F F C
HCM 95th 9tile Q(veh) - - 37 68 16
Notes

~: Volume exceeds capacity ~ $: Delay exceeds 300s ~ +: Computation Not Defined  *: All major volume in platoon
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HCM 2010 TWSC Year 2035 PM - WB Right Turn Accel Lane

1: SR 1 & Dolan Rd 4/24/2014
Intersection
Int Delay, siveh 8.8
Movement WBL WBR NBT NBR SBL SBT
Vol, veh/h 60 155 1345 90 160 1120
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - Yeild - None - None
Storage Length 0 60 - 430 550 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 97 97 97 97 97 97
Heavy Vehicles, % 2 2 10 10 10 10
Mvmt Flow 62 160 1387 93 165 1155
Major/Minor Minorl Majorl Major2
Conflicting Flow Al 2872 1387 0 0 1387 0
Stage 1 1387 - - - - -
Stage 2 1485 - - - -
Critical Hdwy 6.42 6.22 - - 4.2
Critical Hdwy Stg 1 5.42 - - - -
Critical Hdwy Stg 2 5.42 - - - -
Follow-up Hdwy 3.518 3.318 - - 2.29
Pot Cap-1 Maneuver ~18 175 - - 469
Stage 1 232 - - - -
Stage 2 207
Platoon blocked, % - -
Mov Cap-1 Maneuver ~12 175 - - 469
Mov Cap-2 Maneuver 83 - - - -
Stage 1 232
Stage 2 134
Approach WB NB SB
HCM Control Delay, s 106.9 0 2.1
HCM LOS F
Minor Lane/Major Mvmt NBT NBRWBLn1WBLn2 SBL SBT
Capacity (veh/h) - - 83 175 469 -
HCM Lane V/C Ratio - - 0.745 0.913 0.352
HCM Control Delay (s) - - 1246 100 16.8
HCM Lane LOS - - F F C
HCM 95th 9tile Q(veh) - - 37 68 16
Notes

~: Volume exceeds capacity ~ $: Delay exceeds 300s ~ +: Computation Not Defined  *: All major volume in platoon
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HCM 2010 TWSC
1: SR 1 & Dolan Rd

Year 2035 PM - Prohibit WB Left

Intersection
Int Delay, siveh 6.3
Movement WBL WBR NBT NBR SBL SBT
Vol, veh/h 0 155 1345 90 160 1120
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized None - None - None
Storage Length - - - 430 550 -
Veh in Median Storage, # 0 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 97 97 97 97 97 97
Heavy Vehicles, % 2 2 10 10 10 10
Mvmt Flow 0 160 1387 93 165 1155
Major/Minor Minorl Majorl Major2
Conflicting Flow Al 2872 1387 0 0 1387 0
Stage 1 1387 - - - - -
Stage 2 1485 - -
Critical Hdwy 6.42 6.22 4.2
Critical Hdwy Stg 1 5.42 - -
Critical Hdwy Stg 2 5.42 - -
Follow-up Hdwy 3.518 3.318 2.29
Pot Cap-1 Maneuver 18 175 469
Stage 1 232 - -
Stage 2 207
Platoon blocked, %
Mov Cap-1 Maneuver 12 175 469
Mov Cap-2 Maneuver 83 - -
Stage 1 232
Stage 2 134
Approach WB NB SB
HCM Control Delay, s 100 0 2.1
HCM LOS F
Minor Lane/Major Mvmt NBT NBRWBLnl SBL SBT
Capacity (veh/h) 175 469
HCM Lane V/C Ratio - 0.913 0.352
HCM Control Delay (s) 100 16.8
HCM Lane LOS F C
HCM 95th 9tile Q(veh) 6.8 16
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HCM 2010 Signalized Intersection Summary

Year 2035 PM - Full Signal

1: SR 1 & Dolan Rd 4/24/2014
"SR BV

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations ¥ fF 4+ F % %

Volume (veh/h) 60 155 1345 90 160 1120

Number 3 18 2 12 1 6

Initial Q (Qb), veh 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00

Parking Bus, Adj 100 1.00 100 100 1.00 1.00

Adj Sat Flow, veh/h/in 1863 1863 1727 1727 1727 1727

Adj Flow Rate, veh/h 62 160 1387 93 165 1155

Adj No. of Lanes 1 1 1 1 1 1

Peak Hour Factor 097 097 097 097 097 097

Percent Heavy Veh, % 2 2 10 10 10 10

Cap, veh/h 99 276 1196 1017 195 1478

Arrive On Green 006 006 069 0.69 012 0.86

Sat Flow, veh/h 1774 1583 1727 1468 1645 1727

Grp Volume(v), veh/h 62 160 1387 93 165 1155

Grp Sat Flow(s),veh/h/Inl774 1583 1727 1468 1645 1727

Q Serve(g_s), s 31 50 623 19 88 262

CycleQClear(g_c),s 31 50 623 19 88 262

Prop In Lane 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 99 276 1196 1017 195 1478

VIC Ratio(X) 063 058 116 0.09 085 0.78

Avail Cap(c_a), veh/h 99 276 1196 1017 201 1478

HCM Platoon Ratio 100 1.00 100 100 1.00 1.00

Upstream Filter(1) 100 1.00 100 100 1.00 1.00

Uniform Delay (d), siveh41.6 341 138 45 389 28

Incr Delay (d2), siveh 121 3.0 814 02 263 42

Initial Q Delay(d3),s/veh 0.0 00 00 00 00 00

%ile BackOfQ(50%),veh/il.8 39 560 08 55 136

LnGrp Delay(d),s/veh  53.7 372 953 47 652 7.0

LnGrp LOS D D F A E A

Approach Vol, veh/h 222 1480 1320

Approach Delay, s/veh 41.8 89.6 14.3

Approach LOS D F B

Timer 1 2 3 4 5 6 8

Assigned Phs 1 2 6 8

Phs Duration (G+Y+Rc), $4.7 66.3 81.0 9.0

Change Period (Y+Rc),s 40 4.0 4.0 4.0

Max Green Setting (Gmak),8 62.0 77.0 5.0

Max Q Clear Time (g_c+0,& 64.3 28.2 7.0

Green Ext Time (p_c),s 0.0 0.0 38.9 0.0

Intersection Summary

HCM 2010 Ctrl Delay 532

HCM 2010 LOS D
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HCM 2010 Signalized Intersection Summary

Year 2035 PM - Full Signal - Two Lanes

1: SR 1 & Dolan Rd 4/24/2014
"SR BV

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations L T . T . T ©

Volume (veh/h) 60 155 1345 90 160 1120

Number 3 18 2 12 1 6

Initial Q (Qb), veh 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00

Parking Bus, Adj 100 1.00 100 100 1.00 1.00

Adj Sat Flow, veh/h/in 1863 1863 1727 1727 1727 1727

Adj Flow Rate, veh/h 62 160 1387 93 165 1155

Adj No. of Lanes 1 1 2 1 1 2

Peak Hour Factor 097 097 097 097 097 097

Percent Heavy Veh, % 2 2 10 10 10 10

Cap, veh/h 177 355 1891 846 204 2516

Arrive On Green 010 010 058 058 012 0.77

Sat Flow, veh/h 1774 1583 3368 1468 1645 3368

Grp Volume(v), veh/h 62 160 1387 93 165 1155

Grp Sat Flow(s),veh/h/Inl774 1583 1641 1468 1645 1641

Q Serve(g_s), s 20 52 186 17 59 76

CycleQClear(g_c),)s 20 52 186 17 59 76

Prop In Lane 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 177 355 1891 846 204 2516

VIC Ratio(X) 035 045 0.73 0.11 081 046

Avail Cap(c_a), veh/h 177 355 1891 846 274 2516

HCM Platoon Ratio 100 1.00 100 100 1.00 1.00

Upstream Filter(1) 100 1.00 100 100 1.00 1.00

Uniform Delay (d), siveh25.2 20.1 93 58 256 25

Incr Delay (d2),siveh 1.2 09 26 03 123 06

Initial Q Delay(d3),s/veh 0.0 00 00 00 00 00

%ile BackOfQ(50%),veh/il.0 24 90 08 34 36

LnGrp Delay(d),s/veh 264 210 119 6.0 379 31

LnGrp LOS C C B A D A

Approach Vol, veh/h 222 1480 1320

Approach Delay, s/iveh 22.5 115 7.5

Approach LOS C B A

Timer 1 2 3 4 5 6 8

Assigned Phs 1 2 6 8

Phs Duration (G+Y+Rc),51.4 38.6 50.0 10.0

Change Period (Y+Rc),s 40 4.0 4.0 4.0

Max Green Setting (Gmak),8 32.0 46.0 6.0

Max Q Clear Time (g_c+I1j,% 20.6 9.6 7.2

Green Ext Time (p_c),s 0.1 9.9 25.3 0.0

Intersection Summary

HCM 2010 Ctrl Delay 10.6

HCM 2010 LOS B
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HCM 2010 Signalized Intersection Summary

Year 2035 PM - Half Signal

1: SR 1 & Dolan Rd 4/24/2014
v St o2

Movement WBL WBR NBT NBR SBL  SBT

Lane Configurations % ul 4 'l % 4

Volume (veh/h) 60 155 1345 90 160 0

Number 3 18 2 12 1 6

Initial Q (Qb), veh 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 100 1.00 100 1.00

Parking Bus, Adj 100 100 100 100 100 1.00

Adj Sat Flow, veh/h/ln 1863 1863 1727 1727 1727 1727

Adj Flow Rate, veh/h 62 160 1387 93 165 0

Adj No. of Lanes 1 1 1 1 1 1

Peak Hour Factor 097 097 097 097 097 097

Percent Heavy Veh, % 2 2 10 10 10 10

Cap, veh/h 101 226 1184 1007 141 1431

Arrive On Green 006 006 069 069 009 0.00

Sat Flow, veh/h 1774 1583 1727 1468 1645 1727

Grp Volume(v), veh/h 62 160 1387 93 165 0

Grp Sat Flow(s),veh/h/ln 1774 1583 1727 1468 1645 1727

Q Serve(g_s), s 2.4 40  48.0 15 6.0 0.0

Cycle Q Clear(g_c), s 2.4 40  48.0 15 6.0 0.0

Prop In Lane 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 101 226 1184 1007 141 1431

VIC Ratio(X) 061 071 117 009 117 0.0

Avail Cap(c_a), veh/h 101 226 1184 1007 141 1431

HCM Platoon Ratio 100 100 100 100 100 1.00

Upstream Filter(1) 100 100 100 100 100 0.00

Uniform Delay (d), siveh 322 286 110 3.7 320 0.0

Incr Delay (d2), s/veh 10.3 9.7 863 00 12838 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/In 15 35 504 0.6 7.7 0.0

LnGrp Delay(d),s/veh 426 383 973 3.7 160.8 0.0

LnGrp LOS D D F A F

Approach Vol, veh/h 222 1480 165

Approach Delay, s/veh 39.5 914 160.8

Approach LOS D F F

Timer 1 2 3 4 5 6 8

Assigned Phs 1 2 6 8

Phs Duration (G+Y+Rc), s 100 520 62.0 8.0

Change Period (Y+Rc), s 4.0 4.0 4.0 4.0

Max Green Setting (Gmax),s 6.0  48.0 58.0 4.0

Max Q Clear Time (g_c+l1),s 8.0  50.0 0.0 6.0

Green Ext Time (p_c), s 0.0 0.0 0.0 0.0

Intersection Summary

HCM 2010 Ctrl Delay 91.3

HCM 2010 LOS F

Hatch Mott MacDonald Synchro 8 Report
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HCM 2010 Signalized Intersection Summary Year 2035 PM - Half Signal - 2 NB Thrus
1: SR 1 & Dolan Rd 42412014

2T . R

Movement WBL WBR NBT NBR SBL  SBT

Lane Configurations % ol S % 4

Volume (veh/h) 60 155 1345 90 160 0

Number 3 18 2 12 1 6

Initial Q (Qb), veh 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 100 1.00 100 1.00

Parking Bus, Adj 100 100 100 100 100 1.00

Adj Sat Flow, veh/h/ln 1863 1863 1727 1900 1727 1727

Adj Flow Rate, veh/h 62 160 1387 93 165 0

Adj No. of Lanes 1 1 2 0 1 1

Peak Hour Factor 097 097 097 097 097 097

Percent Heavy Veh, % 2 2 10 10 10 10

Cap, veh/h 142 326 1730 116 207 1312

Arrive On Green 008 008 055 055 013 0.00

Sat Flow, veh/h 1774 1583 3209 209 1645 1727

Grp Volume(v), veh/h 62 160 727 753 165 0

Grp Sat Flow(s),veh/h/ln 1774 1583 1641 1690 1645 1727

Q Serve(g_s), s 1.7 40 177 179 4.9 0.0

Cycle Q Clear(g_c), s 17 40 177 179 4.9 0.0

Prop In Lane 1.00 1.00 0.12 1.00

Lane Grp Cap(c), veh/h 142 326 909 937 207 1312

VIC Ratio(X) 044 049 080 080 080 0.0

Avail Cap(c_a), veh/h 142 326 1117 1150 329 1659

HCM Platoon Ratio 100 100 100 100 100 1.00

Upstream Filter(1) 100 100 100 100 100 0.00

Uniform Delay (d), siveh 219 175 8.9 9.0 212 0.0

Incr Delay (d2), s/veh 2.1 1.1 3.4 35 7.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/In 0.9 2.0 8.7 9.1 2.6 0.0

LnGrp Delay(d),s/veh 240 187 124 124 282 0.0

LnGrp LOS C B B B C

Approach Vol, veh/h 222 1480 165

Approach Delay, s/veh 20.2 12.4 28.2

Approach LOS C B C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s 103 317 42.0 8.0
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0
Max Green Setting (Gmax),s 10.0  34.0 48.0 4.0
Max Q Clear Time (g_c+l1),s 6.9  19.9 0.0 6.0
Green Ext Time (p_c), s 0.1 7.8 0.0 0.0
Intersection Summary

HCM 2010 Ctrl Delay 14.7

HCM 2010 LOS B

Hatch Mott MacDonald Synchro 8 Report
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HCM 2010 Roundabout

Year 2035 PM - Roundabout

1: SR 1 & Dolan Rd 4/24/2014
Intersection

Intersection Delay, s/veh 257.3

Intersection LOS F

Approach WB NB SB
Entry Lanes 1 1 1
Conflicting Circle Lanes 1 1 1
Adj Approach Flow, veh/h 222 1480 1320
Demand Flow Rate, veh/h 226 1628 1452
Vehicles Circulating, veh/h 1526 181 63
Vehicles Exiting, veh/h 283 1333 1689
Follow-Up Headway, s 3.186 3.186 3.186
Ped Vol Crossing Leg, #/h 0 0 0
Ped Cap Adj 1.000 1.000 1.000
Approach Delay, s/veh 82.1 345.9 187.5
Approach LOS F F F
Lane Left Left Left
Designated Moves LR TR LT
Assumed Moves LR TR LT

RT Channelized

Lane Util 1.000 1.000 1.000

Critical Headway, s 5.193 5.193 5.193

Entry Flow, veh/h 226 1628 1452

Cap Entry Lane, veh/h 246 943 1061

Entry HV Adj Factor 0.982 0.909 0.909

Flow Entry, veh/h 222 1480 1320

Cap Entry, veh/h 241 857 964

VIC Ratio 0.920 1.727 1.369

Control Delay, s/veh 82.1 345.9 187.5

LOS F F F

95th %tile Queue, veh 8 84 54

Hatch Mott MacDonald Synchro 8 Report
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HCM 2010 Roundabout

Year 2035 PM - Two Lane Roundabout

1: SR 1 & Dolan Rd 4/24/2014
Intersection

Intersection Delay, s/veh 20.0

Intersection LOS C

Approach WB NB SB
Entry Lanes 1 2 2
Conflicting Circle Lanes 2 2 2
Adj Approach Flow, veh/h 222 1480 1320
Demand Flow Rate, veh/h 226 1628 1452
Vehicles Circulating, veh/h 1526 181 63
Vehicles Exiting, veh/h 283 1333 1689
Follow-Up Headway, s 3.186 3.186 3.186
Ped Vol Crossing Leg, #/h 0 0 0
Ped Cap Adj 1.000 1.000 1.000
Approach Delay, s/veh 24.7 24.3 14.4
Approach LOS C C B
Lane Left Left  Right Left  Right
Designated Moves LR LT TR LT TR
Assumed Moves LR LT TR LT TR
RT Channelized

Lane Util 1.000 0470 0.530 0470 0.530
Critical Headway, s 4.113 4293 4113 4293 4113
Entry Flow, veh/h 226 765 863 682 770
Cap Entry Lane, veh/h 388 987 995 1078 1081
Entry HV Adj Factor 0.982 0.909 0.909 0.909 0.908
Flow Entry, veh/h 222 696 785 620 699
Cap Entry, veh/h 381 897 905 980 982
VIC Ratio 0.582 0.775  0.867 0.633 0.712
Control Delay, s/veh 24.7 202 279 129 157
LOS C C D B C
95th %tile Queue, veh 4 8 11 5 6
Hatch Mott MacDonald Synchro 8 Report
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HCM 2010 TWSC

Year 2035 PM - 4 Lanes

1: SR 1 & Dolan Rd 4/24/2014
Intersection
Int Delay, siveh 3.7
Movement WBL WBR NBT NBR SBL SBT
Vol, veh/h 60 155 1345 90 160 1120
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 60 - 430 550 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 97 97 97 97 97 97
Heavy Vehicles, % 2 2 10 10 10 10
Mvmt Flow 62 160 1387 93 165 1155
Major/Minor Minorl Majorl Major2
Conflicting Flow Al 2294 693 0 0 1387 0
Stage 1 1387 - - - - -
Stage 2 907 - -
Critical Hdwy 6.84 6.94 4.3
Critical Hdwy Stg 1 5.84 - -
Critical Hdwy Stg 2 5.84 - -
Follow-up Hdwy 3.52 3.32 2.3
Pot Cap-1 Maneuver ~33 386 450
Stage 1 197 - -
Stage 2 354
Platoon blocked, %
Mov Cap-1 Maneuver ~21 386 450
Mov Cap-2 Maneuver 105 - -
Stage 1 197
Stage 2 224
Approach WB NB SB
HCM Control Delay, s 37.2 0 2.2
HCM LOS E
Minor Lane/Major Mvmt NBT NBRWBLn1WBLn2 SBL SBT
Capacity (veh/h) 105 386 450
HCM Lane V/C Ratio - 0.589 0.414 0.367
HCM Control Delay (s) 79.6 208 17.6
HCM Lane LOS F C C
HCM 95th 9tile Q(veh) 2.8 2 17
Notes
~: Volume exceeds capacity ~ $: Delay exceeds 300s ~ +: Computation Not Defined  *: All major volume in platoon
Hatch Mott MacDonald Synchro 8 Report
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HCM 2010 TWSC Year 2035 PM - WB Dolan Right Extended

1: SR 1 & Dolan Rd 4/24/2014
Intersection
Int Delay, siveh 8.8
Movement WBL WBR NBT NBR SBL SBT
Vol, veh/h 60 155 1345 90 160 1120
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 175 - 430 550 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 97 97 97 97 97 97
Heavy Vehicles, % 2 2 10 10 10 10
Mvmt Flow 62 160 1387 93 165 1155
Major/Minor Minorl Majorl Major2
Conflicting Flow Al 2872 1387 0 0 1387 0
Stage 1 1387 - - - - -
Stage 2 1485 - - - -
Critical Hdwy 6.42 6.22 - - 4.2
Critical Hdwy Stg 1 5.42 - - - -
Critical Hdwy Stg 2 5.42 - - - -
Follow-up Hdwy 3.518 3.318 - - 2.29
Pot Cap-1 Maneuver ~18 175 - - 469
Stage 1 232 - - - -
Stage 2 207
Platoon blocked, % - -
Mov Cap-1 Maneuver ~12 175 - - 469
Mov Cap-2 Maneuver 83 - - - -
Stage 1 232
Stage 2 134
Approach WB NB SB
HCM Control Delay, s 106.9 0 2.1
HCM LOS F
Minor Lane/Major Mvmt NBT NBRWBLn1WBLn2 SBL SBT
Capacity (veh/h) - - 83 175 469 -
HCM Lane V/C Ratio - - 0.745 0.913 0.352
HCM Control Delay (s) - - 1246 100 16.8
HCM Lane LOS - - F F C
HCM 95th 9tile Q(veh) - - 37 68 16
Notes

~: Volume exceeds capacity ~ $: Delay exceeds 300s ~ +: Computation Not Defined  *: All major volume in platoon

Hatch Mott MacDonald Synchro 8 Report
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Appendix G

Year 2035 Traffic Volumes



Legend:

XX (YY) = AM Peak Hour (PM Peak Hour)
WB L = Westbound Dolan Rd. Left Turn
WB R = Westbound Dolan Rd. Right Turn

Note:

Year 2035 volumes projected using volumes from
Regional Impact Fee Nexus Study Updates,
Kimley - Horn and Associates,

March 26, 2008
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Appendix H

Roundabout
Conceptual Footprint
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Appendix |

Improvement Alternative
Conceptual Designs
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Appendix J

Signal Warrants



Warrant 2 - Four-Hour Warrant

CALTRANS FOUR HOUR VOLUME SIGNAL WARRANT (Rural)

400
2 OR MORE LANES (MAJOR) & 2 OR MORE LANES (MINOR

300

2 OR MORE LANES (MAJOR) & 1 LANE (MINOR)
OR 1 LANE (MAJOR) & 2 OR MORE LANES (MINOR)

/

\ / —>
200 ™\ A|B,C
\ _»

100 \ ad ‘

1 LANE (MAJOR) & 1 LANE (MINORY~—_

MINOR STREET (VPH)
HIGH VOLUME APPROACH

0
200 300 400 500 600 700 800 900 1000
MAJOR STREET (VPH)
TOTAL OF BOTH APPROACHES
Scenario SR1 Dolan Warrant
North/South | East/West Met?
A. 7:00-8:00 AM 1885 192 Yes
B. 8:00-9:00 AM 1727 190 Yes
C. 4:.00-5:00 PM 2227 188 Yes
D. 5:00-6:00 PM 2133 164 Yes

Notes:
1. 80 VPH applies as the lower threshold volume for a minor street approach with two or more lanes
and 60 VPH applies as the lower threshold volume for a minor street approaching with one lane.

2. Bold line applies to intersection geometry.

' Hatch Mott
sdscll MacDonald 280974AB01SigWarrants.xIsx - Signal - 4 Hr (Rural)



Warrant 3A - Peak-Hour Warrant

CALTRANS PEAK HOUR VOLUME SIGNAL WARRANT (Rural Areas)

Notes:

o

500
2 OR MORE LANES (MAJOR) & 2 OR MORE LANES (MINOR)
400 /
5 ) 2 OR MORE LANES (MAJOR) & 1 LANE (MINOR)
fg OR 1 LANE (MAJOR) & 2 OR MORE LANES (MINOR)
o
2 300 N\ /
e N //
& W \ A.C,
= D
92 200 \\ —>
@]
% > \ B
=T
=5 i
= T~ _
I 100 / ~—— ‘
1 LANE (MAJOR) & 1 LANE (MINOR)
0
300 400 500 600 700 800 900 1000 1100 1200 1300
MAJOR STREET (VPH)
TOTAL OF BOTH APPROACHES
SR1 Dolan Warrant
Scenario North/South | East/West Met?
A. Existing AM 1902 212 Yes
B. Existing PM 2227 188 Yes
C. Yr 2035 AM Peak 2340 240 Yes
D. Yr 2035 PM Peak 2715 215 Yes

100 VPH applies as the lower threshold volume for a minor street approach with two or more lanes
and 75 VPH applies as the lower threshold volume for a minor street approaching with one lane.

Bold line applies to intersection geometry.

Hatch Mott
MacDonald

280974AB01SigWarrants.xIsx - Signal - Pk Hr (Rural)




"PUNOQIS9/ ‘PUNOQISET ‘PUNOGUINOS ‘PUNOQULION = EM ‘g3 'dS ‘aN "¢

"SUONB|NJ[EI SIIAISS JO [9A3] UO Paskeq Jueliepn T

'S910N
SBA S9A S9A S9A €9 ¢18¢c T90T Gq1¢ Nd GEOC JesA am uejog
ON S9A S9A ON L1C 7866 9Ty 0144 NV GEOC JesA aM uejodg
ON S9A S9A ON ST'¢ YXANA Ty 88T Nd  Bunsixg am uejoqg
ON S9A S9A ON ST G1¢2s 9'v¢ [4%4 Wy  buisixg aM uejod
SIBIN (uonossiaiup) (yoeoisddy) (yoeouddy) (sinoy) (085) (085) S9|0IYSA JNOH OlBUSIS UO0NdaIIg 199.41S

eI SUBA 059 SUBA 00T Aejaq jo AejaQ e1oL Aejag Aejag a|o1ysA  paddois eed

}ses| 1y 1Se9| 1Y  SIH-USA ¥ "UIN 9]|21YdA [e101 abelany J0 'ON
S8|2IYBA 0E62 ‘Nd GE0Z JeaA
S8|2IYaA 08GZ NV GEOZ JeaA
S92IYdA GTIC ‘Nd Bunsix3
S9IYBA ¥TTZ NV Bunsix3g “Sawinjo/ bunaug [e1o1
059 :S9191ysA Bupalug wnwiuly sayoeoudde ¢ “uonJasIau] 0] saydeolddy Jo laquinN

peoy uejoQ /T 81n0y 8els
Aeja@ InoH Mead - (g 1ed) € 1ueliepp




Warrant 4 (Part A) - Pedestrian Four-Hour Volume (Rural)

CALTRANS PEDESTRIAN FOUR-HOUR VOLUME SIGNAL WARRANT (Rural)
400
T
[N
e
'—
w
& 300
& N
o
(@]
g \
T} N\
> 200 \
n
)
(@]
o
(&)
: \
< 100 ——
- \
i
2
a A, B,
0 C,D >
200 300 400 500 600 700 800 900 1000
MAIJOR STREET (VPH)
TOTAL OF BOTH APPROACHES
SR1 Dolan Warrant
North/South | East/West Met?
Scenario (Vehicles) |(Pedestrians)| (Yes/No)

A. 7:00 - 8:00 AM 1885 0 No

B. 8:00-9:00 AM 1727 0 No

C. 4:00-5:00 PM 2227 0 No

D. 5:00-6:00 PM 2133 0 No

Notes:
1. 75 PPH applies as the lower threshold pedestrian volume.
' Hatch Mott
4dec 8l MacDonald 280974ABO1SigW arrants.xlsx - Signal - Ped Vol - 4 hr (Rural)




500

400 \

PEDESTRIANS CROSSING MAJOR STREET (PPH)
TOTAL OF BOTH APPROACHES

300

200

Warrant 4 (Part B) - Pedestrian One-Hour Volume (Rural)

CALTRANS PEDESTRIAN ONE HOUR VOLUME SIGNAL WARRANT (Rural)

100 .
A, B,
o C.D|,
200 300 400 500 600 700 800 900 1000 1100 1200
MAIJOR STREET (VPH)
TOTAL OF BOTH APPROACHES
SR1 Dolan Warrant
North/South | East/West Met?
Scenario (Vehicles) |(Pedestrians)| (Yes/No)
A. 7:00-8:00 AM 1885 0 No
B. 8:00-9:00 AM 1727 0 No
C. 4:00-5:00 PM 2227 0 No
D. 5:00-6:00 PM 2133 0 No
Notes:
1. 93 PPH applies as the lower threshold pedestrian volume.
' Hatch Mott
e MacDonald 280974AB01SigWarrants.xlsx - Signal - Ped Vol - 1 hr (Rural)
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Signal Warrant
Warrant 7 - Crash Experience Is Warrant Met? Yes

Note: For overall warrant to met met, all parts must be satisfied.

(Yes/No)
Critical speed major street equal or greater than 40 mph? No Rural
In built-up area of isolated community of less than 10,000 pop.? Yes
Yes No
Adequate trial of alternatives with satisfactory observance and enforcement has failed v
to reduce the crash frequency?
Five or more accidents within a 12-month period susceptible to correction by a traffic v
signal, and involving personal injury or property damage exceeding the requirements
for a reportable crash?
80% of any of the following Warrants satisfied?  Warrant 1, Condition A? N/A
OR Warrant 1, Condition B? N/A
OR Warrant 4:
Ped Vol > 74 for any hour? v

Ped Vol > 59 for any 4 hours? v



Signal Warrant
Warrant 8 - Roadway Network Is Warrant Met?

Note: For overall warrant to met met, all parts must be satisfied.

Typical Weekday Peak Hour: 2415 veh/hr Volume > 1000 veh/hr?
AND 5-year projected traffic volumes meet at least one of Warrants 1, 2 & 3°
OR Volumes on each of any 5 hours on a typical Saturday or Sunday > 1000 veh/h

Do both crossing streets meetany of the following characteristics”
Highway system serving as principal network for through traffic?
OR Rural or Suburban Highway outside of, entering, or traversing a city
OR Appears as a Major Route on an Official Plan’,

ANRNEN

No

No



Appendix K

Vehicle Queuing
Calculations



Queues

Existing AM - Full Signal

1: SR 1 & Dolan Rd 4/24/2014
v St o2
Lane Group WBL WBR NBT NBR SBL  SBT
Lane Group Flow (vph) 55 168 735 42 109 1137
v/c Ratio 057 039 059 004 062 074
Control Delay 65.0 7.7 9.3 16 533 6.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 65.0 7.7 9.3 16 533 6.3
Queue Length 50th (ft) 31 0 196 0 59 162
Queue Length 95th (ft) #83 50 298 9 113 292
Internal Link Dist (ft) 431 737 571
Turn Bay Length (ft) 60 430 550
Base Capacity (vph) 97 452 1249 1074 198 1527
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 057 037 059 004 055 074
Intersection Summary
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
Hatch Mott MacDonald Synchro 8 Report
280974AB01 - SR 1/Dolan Feasibility Study Page 1



Queues

Existing AM - Half Signal

1: SR 1 & Dolan Rd 4/24/2014
PR VR

Lane Group WBL WBR NBT NBR  SBL

Lane Group Flow (vph) 55 168 735 42 109

v/c Ratio 026 032 073 005 043

Control Delay 30.1 57 141 23 300

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 30.1 57 141 23 300

Queue Length 50th (ft) 18 0 187 0 34

Queue Length 95th (ft) 56 41 309 10 92

Internal Link Dist (ft) 310 395

Turn Bay Length (ft) 60 550

Base Capacity (vph) 215 562 1405 1202 299

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 026 030 052 003 036

Intersection Summary

Hatch Mott MacDonald Synchro 8 Report

280974AB01 - SR 1/Dolan Feasibility Study

Page 1



Queues

Existing AM - Half Signal - 2 NB Throughs

1: SR 1 & Dolan Rd 4/24/2014
P N

Lane Group WBL WBR NBT SBL

Lane Group Flow (vph) 55 168 777 109

v/c Ratio 017 028 042 030

Control Delay 19.1 4.3 89 184

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 19.1 4.3 89 184

Queue Length 50th (ft) 8 3 37 15

Queue Length 95th (ft) 43 32 135 69

Internal Link Dist (ft) 310 395

Turn Bay Length (ft) 60 550

Base Capacity (vph) 402 727 2599 513

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 014 023 030 o021

Intersection Summary

Hatch Mott MacDonald Synchro 8 Report

280974AB01 - SR 1/Dolan Feasibility Study

Page 1



Queues Existing PM - Full Signal
1: SR 1 & Dolan Rd 4/24/2014
v St o2
Lane Group WBL WBR NBT NBR SBL  SBT
Lane Group Flow (vph) 55 139 1128 80 147 940
v/c Ratio 057 034 091 007 077 0.62
Control Delay 65.0 95 253 13 657 39
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 65.0 95 253 13 657 39
Queue Length 50th (ft) 31 6 499 0 82 101
Queue Length 95th (ft) #83 53  #877 12 #174 162
Internal Link Dist (ft) 431 737 571
Turn Bay Length (ft) 60 430 550
Base Capacity (vph) 97 418 1236 1073 198 1527
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 057 033 091 007 074 062
Intersection Summary
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
Hatch Mott MacDonald Synchro 8 Report
280974AB01 - SR 1/Dolan Feasibility Study Page 1



Queues

Existing PM - Half Signal

1: SR 1 & Dolan Rd 4/24/2014
PR VR
Lane Group WBL WBR NBT NBR  SBL
Lane Group Flow (vph) 55 139 1128 80 147
v/c Ratio 053 038 092 007 088
Control Delay 526 101 244 13 779
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 526 101 244 13 779
Queue Length 50th (ft) 24 7 386 0 64
Queue Length 95th (ft) #71 49 #727 11 #164
Internal Link Dist (ft) 310 395
Turn Bay Length (ft) 60 550
Base Capacity (vph) 103 368 1228 1067 168
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 053 038 092 007 088
Intersection Summary
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
Hatch Mott MacDonald Synchro 8 Report

280974AB01 - SR 1/Dolan Feasibility Study

Page 1



Queues

Existing PM - Half Signal - 2 NB Thrus

1: SR 1 & Dolan Rd 4/24/2014
P N

Lane Group WBL WBR NBT SBL

Lane Group Flow (vph) 55 139 1208 147

v/c Ratio 023 028 059 048

Control Delay 268 100 101 272

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 268 100 101 272

Queue Length 50th (ft) 17 16 152 44

Queue Length 95th (ft) 48 52 217 99

Internal Link Dist (ft) 310 395

Turn Bay Length (ft) 60 550

Base Capacity (vph) 241 566 2306 373

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 023 025 052 039

Intersection Summary

Hatch Mott MacDonald Synchro 8 Report

280974B01 - SR 1/Dolan Feasibility Study

Page 1



Queues

Year 2035 AM - Full Signal

1: SR 1 & Dolan Rd 4/24/2014
v St o2

Lane Group WBL WBR NBT NBR SBL  SBT
Lane Group Flow (vph) 63 189 905 47 126 1384
v/c Ratio 065 043 071 004 079 091
Control Delay 72.5 82 114 13 728 158
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 725 82 114 13 728 158
Queue Length 50th (ft) 36 0 265 0 71 341
Queue Length 95th (ft) #98 54 418 9 #164 #1022
Internal Link Dist (ft) 431 737 571
Turn Bay Length (ft) 60 430 550
Base Capacity (vph) 97 438 1268 1090 163 1527
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 065 043 071 004 077 091
Intersection Summary
# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.
Hatch Mott MacDonald Synchro 8 Report

280974AB01 - SR 1/Dolan Feasibility Study

Page 1



Queues

Year 2035 AM - Half Signal

1: SR 1 & Dolan Rd 4/24/2014
PR VR
Lane Group WBL WBR NBT NBR  SBL
Lane Group Flow (vph) 63 189 905 47 126
v/c Ratio 051 041 080 005 058
Control Delay 48.3 78 152 16 407
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 48.3 78 152 16 407
Queue Length 50th (ft) 24 3 239 0 46
Queue Length 95th (ft) #83 50 414 9 #1127
Internal Link Dist (ft) 310 395
Turn Bay Length (ft) 60 550
Base Capacity (vph) 123 474 1383 1185 228
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 051 040 065 004 055
Intersection Summary
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
Hatch Mott MacDonald Synchro 8 Report

280974AB01 - SR 1/Dolan Feasibility Study

Page 1



Queues

Year 2035 AM - Half Signal - 2 NB Throughs

1: SR 1 & Dolan Rd 4/24/2014
P N

Lane Group WBL WBR NBT SBL

Lane Group Flow (vph) 63 189 952 126

v/c Ratio 024 034 058 040

Control Delay 24.2 83 113 227

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 24.2 83 113 227

Queue Length 50th (ft) 17 17 107 32

Queue Length 95th (ft) 53 60 174 83

Internal Link Dist (ft) 310 395

Turn Bay Length (ft) 60 550

Base Capacity (vph) 284 682 2170 451

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 022 028 044 028

Intersection Summary

Hatch Mott MacDonald Synchro 8 Report

280974 - SR 1/Dolan Feasibility Study

Page 1



Queues

Year 2035 PM - Full Signal

1: SR 1 & Dolan Rd 4/24/2014
v St o2
Lane Group WBL WBR NBT NBR SBL  SBT
Lane Group Flow (vph) 62 160 1387 93 165 1155
v/c Ratio 064 043 113 009 084 0.76
Control Delay 713 202 864 12 741 6.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 713 202 864 12 741 6.7
Queue Length 50th (ft) 35 40  ~947 0 93 171
Queue Length 95th (ft) #97 97 #1198 13 #202 311
Internal Link Dist (ft) 431 737 571
Turn Bay Length (ft) 60 430 550
Base Capacity (vph) 97 378 1229 1072 199 1527
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 064 042 113 009 083 0.76
Intersection Summary
~ Volume exceeds capacity, queue is theoretically infinite.
Queue shown is maximum after two cycles.
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
Hatch Mott MacDonald Synchro 8 Report
280974AB01 - SR 1/Dolan Feasibility Study Page 1



Queues

Year 2035 PM - Half Signal

1: SR 1 & Dolan Rd 4/24/2014
PR VR

Lane Group WBL WBR NBT NBR  SBL

Lane Group Flow (vph) 62 160 1387 93 165

v/c Ratio 063 047 113 009 120

Control Delay 618 189 843 11 1741

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 618 189 843 11 1741

Queue Length 50th (ft) 27 32 ~729 0 ~87

Queue Length 95th (ft) #82 82  #964 11 #197

Internal Link Dist (ft) 310 395

Turn Bay Length (ft) 60 550

Base Capacity (vph) 99 338 1230 1072 137

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 063 047 113 009 120

Intersection Summary

~ Volume exceeds capacity, queue is theoretically infinite.

Queue shown is maximum after two cycles.
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
Hatch Mott MacDonald Synchro 8 Report
280974AB01 - SR 1/Dolan Feasibility Study Page 1



Queues

Year 2035 PM - Half Signal - 2 NB Thrus

1: SR 1 & Dolan Rd 4/24/2014
P N
Lane Group WBL WBR NBT SBL
Lane Group Flow (vph) 62 160 1480 165
v/c Ratio 046 038 076 059
Control Delay 401 152 121 325
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 401 152 121 325
Queue Length 50th (ft) 22 32 195 56
Queue Length 95th (ft) #68 74 281 #124
Internal Link Dist (ft) 310 395
Turn Bay Length (ft) 60 550
Base Capacity (vph) 134 456 2108 311
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 046 035 070 053
Intersection Summary
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
Hatch Mott MacDonald Synchro 8 Report

280974AB01 - SR 1/Dolan Feasibility Study

Page 1



Appendix L

Improvement Alternative
Construction Cost
Estimates



PRELIMINARY ENGINEER'S ESTIMATE OF PROBABLE COST

Hatch Mott MacDonald

Estimator: JE

Checked By: LT Project:  Hwy 1/ Dolan Rd Improvements - No Signal
Date: 9-12-13 Proj. #: 280974
PAVING, SIGNAGE, & STRIPING IMPROVEMENTS
ITEM UNIT QTY UNIT PRICE TOTAL
Mobilization LS 1 $10,000.00 $10,000.00
Traffic Control LS 1 $10,000.00 $10,000.00
Clearing & Grubbing LS 1 $2,000.00 $2,000.00
Earthwork LS 1 $2,000.00 $2,000.00
Erosion Control LS 1 $5,000.00 $5,000.00
Trim Existing Trees / Vegetation LS 1 $4,000.00 $4,000.00
Sawcut LF 1200 $2.00 $2,400.00
Remove Existing Pavement SF 1200 $4.00 $4,800.00
Remove Existing Sign and Post EA 1 $200.00 $200.00
Remove Traffic Stripe 4" LF 1350 $3.00 $4,050.00
Install New Pavement SF 9000 $12.00 $108,000.00
Install New Roadside Sign EA 3 $200.00 $600.00
Install Thermoplastic Striping - Detail 9 LF 510 $2.00 $1,020.00
Install Thermoplastic Striping - Detail 27B LF 1410 $2.00 $2,820.00
Pavement Marking (Legend & Arrows) SF 355 $10.00 $3,550.00
PAVING, SIGNAGE, & STRIPING SUB-TOTAL $160,440.00
SIGNAL & LIGHTING
ITEM UNIT QTY UNIT PRICE TOTAL
Install New Flashing Yellow Beacon Assembly EA 3 $5,000.00 $15,000.00
Install Street Lighting EA 2 $4,000.00 $8,000.00
Conductors & Conduit LS 1 $10,000.00 $10,000.00
PG&E Electrical Service Connection EA 1 $5,000.00 $5,000.00
SIGNAL & LIGHTING SUB-TOTAL.: $23,000.00
PROJECT SUB-TOTAL.: $183,440.00
CONTINGENCIES 20.00% $36,688.00
TOTAL $220,128.00

Hatch Mott MacDonald

280974 Cost Est-1.xIs- NO SIGNAL

Page 1/1



PRELIMINARY ENGINEER'S ESTIMATE OF PROBABLE COST

Hatch Mott MacDonald

Estimator: JE

Checked By: LT Project:  Hwy 1/ Dolan Rd Improvements - Full Signal
Date: 9-12-13 Proj. #: 280974
PAVING, SIGNAGE, & STRIPING IMPROVEMENTS
ITEM UNIT QTY UNIT PRICE TOTAL
Mobilization LS 1 $10,000.00 $10,000.00
Traffic Control LS 1 $5,000.00 $5,000.00
Remove Traffic Stripe 4" LF 1720 $3.00 $5,160.00
Remove Existing Pavement Legend / Arrows EA 11 $200.00 $2,200.00
Install Thermoplastic Striping - Detail 22 LF 500 $2.00 $1,000.00
Install Thermoplastic Striping - Detail 38 LF 365 $2.00 $730.00
Install Thermoplastic Striping - 12" White LF 90 $6.00 $540.00
Pavement Marking (Legend & Arrows) SF 335 $10.00 $3,350.00
PAVING, SIGNAGE, & STRIPING SUB-TOTAL $27,980.00
SIGNAL & LIGHTING
ITEM UNIT QTY UNIT PRICE TOTAL
Luminaire (250 W) EA 4 $500.00 $2,000.00
Controller Cabinet & Equipment EA 1 $12,000.00 $12,000.00
Controller Foundation EA 1 $1,500.00 $1,500.00
Electrical Service Type IlI EA 1 $5,000.00 $5,000.00
Service Foundation EA 1 $1,000.00 $1,000.00
Conductors & Conduit LS 1 $15,000.00 $15,000.00
Video Detection System LS 1 $35,000.00 $35,000.00
Advance Detection Loops EA 6 $500.00 $3,000.00
Pole (Type 1A) EA 1 $800.00 $800.00
Signal Pole with Mast Arm EA 4 $8,000.00 $32,000.00
Pole Foundation (Type 1A) EA 1 $1,000.00 $1,000.00
Signal Pole with Mast Arm Foundation EA 4 $5,000.00 $20,000.00
Pull Box #5 EA 3 $400.00 $1,200.00
Pull Box #6 EA 1 $600.00 $600.00
12" Signal Head Backplates EA 15 $300.00 $4,500.00
Internally llluminated Street Name Sign (IISNS) EA 4 $1,800.00 $7,200.00
Signal Head Mounts EA 11 $400.00 $4,400.00
Signal Heads 12"-3 Sec (LED) EA 15 $1,800.00 $27,000.00
Sign (Mast-arm Mounted) EA 4 $400.00 $1,600.00
PG&E Electrical Service Connection EA 1 $5,000.00 $5,000.00
SIGNAL & LIGHTING SUB-TOTAL.: $179,800.00
PROJECT SUB-TOTAL.: $207,780.00
CONTINGENCIES  20.00% $41,556.00
TOTAL $249,336.00

Hatch Mott MacDonald

280974 Cost Est-1.xIs- FULL SIGNAL

Page 1/2




PRELIMINARY ENGINEER'S ESTIMATE OF PROBABLE COST

Hatch Mott MacDonald

Estimator: JE
Checked By: LT

Project: Hwy 1/ Dolan Rd Improvements - Half Signal
with 1 NB Thru

Date: 9-12-13 Proj. #: 280974
PAVING, SIGNAGE, & STRIPING IMPROVEMENTS
ITEM UNIT QTY UNIT PRICE TOTAL
Mobilization LS 1 $10,000.00 $10,000.00
Traffic Control LS 1 $5,000.00 $5,000.00
Sawcut LF 260 $2.00 $520.00
Remove Existing Pavement SF 400 $4.00 $1,600.00
Remove Traffic Stripe 4" LF 360 $3.00 $1,080.00
Remove Existing Pavement Legend / Arrows EA 9 $200.00 $1,800.00
Install New Pavement SF 120 $12.00 $1,440.00
Install Thermoplastic Striping - Detail 22 LF 25 $2.00 $50.00
Install Thermoplastic Striping - 12" White LF 70 $6.00 $420.00
Pavement Marking (Legend & Arrows) SF 273 $10.00 $2,730.00
Construct New Median SF 140 $12.00 $1,680.00
PAVING, SIGNAGE, & STRIPING SUB-TOTAL $26,320.00
SIGNAL & LIGHTING
ITEM UNIT QTY UNIT PRICE TOTAL
Luminaire (250 W) EA 3 $500.00 $1,500.00
Controller Cabinet & Equipment EA 1 $12,000.00 $12,000.00
Controller Foundation EA 1 $1,500.00 $1,500.00
Electrical Service Type Ill EA 1 $5,000.00 $5,000.00
Service Foundation EA 1 $1,000.00 $1,000.00
Conductors & Conduit LS 1 $14,000.00 $14,000.00
Video Detection System LS 1 $35,000.00 $35,000.00
Advance Detection Loops EA 5 $500.00 $2,500.00
Pole (Type 1A) EA 1 $800.00 $800.00
Signal Pole with Mast Arm EA 3 $12,000.00 $36,000.00
Pole Foundation (Type 1A) EA 1 $1,000.00 $1,000.00
Signal Pole with Mast Arm Foundation EA 3 $5,000.00 $15,000.00
Pull Box #5 EA 3 $400.00 $1,200.00
Pull Box #6 EA 1 $600.00 $600.00
12" Signal Head Backplates EA 11 $300.00 $3,300.00
Internally llluminated Street Name Sign (IISNS) EA 3 $1,800.00 $5,400.00
Signal Head Mounts EA 8 $400.00 $3,200.00
Signal Heads 12"-3 Sec (LED) EA 11 $1,800.00 $19,800.00
Sign (Mast-arm Mounted) EA 3 $400.00 $1,200.00
PG&E Electrical Service Connection EA 1 $3,000.00 $3,000.00
SIGNAL & LIGHTING SUB-TOTAL: $163,000.00
PROJECT SUB-TOTAL.: $189,320.00
CONTINGENCIES 20.00% $37,864.00
TOTAL $227,184.00

Hatch Mott MacDonald

280974 Cost Est-1.xIs- HALF SIGNAL 1INB

Page 1/2




PRELIMINARY ENGINEER'S ESTIMATE OF PROBABLE COST
Hatch Mott MacDonald

Estimator: JE Project: Hwy 1/ Dolan Rd Improvements - Half Signal
Checked By: LT with 2 NB Thru
Date: 9-12-13 Proj. #: 280974
PAVING, SIGNAGE, & STRIPING IMPROVEMENTS
ITEM UNIT QTY UNIT PRICE TOTAL
Mobilization LS 1 $15,000.00 $15,000.00
Traffic Control LS 1 $10,000.00 $10,000.00
Clearing & Grubbing LS 1 $2,000.00 $2,000.00
Earthwork LS 1 $4,000.00 $4,000.00
Erosion Control LS 1 $8,000.00 $8,000.00
Sawcut LF 1660 $2.00 $3,320.00
Remove Existing Pavement SF 1800 $4.00 $7,200.00
Remove Traffic Stripe 4" LF 1780 $3.00 $5,340.00
Remove Traffic Stripe 12" LF 80 $5.00 $400.00
Remove Existing Pavement Legend / Arrows EA 9 $200.00 $1,800.00
Install New Pavement SF 8020 $12.00 $96,240.00
Install Thermoplastic Striping - Detail 9 LF 615 $2.00 $1,230.00
Install Thermoplastic Striping - Detail 22 LF 25 $2.00 $50.00
Install Thermoplastic Striping - Detail 27B LF 900 $2.00 $1,800.00
Install Thermoplastic Striping - Detail 29 LF 30 $2.00 $60.00
Install Thermoplastic Striping - 12" White LF 130 $6.00 $780.00
Pavement Marking (Legend & Arrows) SF 567 $10.00 $5,670.00
Construct New Median SF 140 $12.00 $1,680.00
PAVING, SIGNAGE, & STRIPING SUB-TOTAL $162,890.00
SIGNAL & LIGHTING
ITEM UNIT QTY UNIT PRICE TOTAL
Luminaire (250 W) EA 3 $500.00 $1,500.00
Controller Cabinet & Equipment EA 1 $12,000.00 $12,000.00
Controller Foundation EA 1 $1,500.00 $1,500.00
Electrical Service Type IlI EA 1 $5,000.00 $5,000.00
Service Foundation EA 1 $1,000.00 $1,000.00
Conductors & Conduit LS 1 $14,000.00 $14,000.00
Video Detection System (all equipment) LS 1 $35,000.00 $35,000.00
Advance Detection Loops EA 5 $500.00 $2,500.00
Pole (Type 1A) EA 1 $800.00 $800.00
Signal Pole with Mast Arm EA 3 $12,000.00 $36,000.00
Pole Foundation (Type 1A) EA 1 $1,000.00 $1,000.00
Signal Pole with Mast Arm Foundation EA 3 $5,000.00 $15,000.00
Pull Box #5 EA 3 $400.00 $1,200.00
Pull Box #6 EA 1 $600.00 $600.00
12" Signal Head Backplates EA 11 $300.00 $3,300.00
Internally llluminated Street Name Sign (IISNS) EA 3 $1,800.00 $5,400.00
Signal Head Mounts EA 8 $400.00 $3,200.00
Signal Heads 12"-3 Sec (LED) EA 11 $1,800.00 $19,800.00
Sign (Mast-arm Mounted) EA 3 $400.00 $1,200.00
PG&E Electrical Service Connection EA 1 $3,000.00 $3,000.00
SIGNAL & LIGHTING SUB-TOTAL: $163,000.00
PROJECT SUB-TOTAL.: $325,890.00
CONTINGENCIES 20.00% $65,178.00
TOTAL $391,068.00

Hatch Mott MacDonald

280974 Cost Est-1.xIs- HALF SIGNAL 2NB

Page 1/2
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A. BACKGROUND

Project Title State Route 1/Dolan Road Intersection Improvements
Lead Agency Contact Person Monterey County Resources Management Agency —
and Phone Number Department of Public Works

Patricia A. Lopez, Project Manager (831) 755-4800
Date Prepared Admin Draft September 12, 2013
Study Prepared by EMC Planning Group Inc.

301 Lighthouse Avenue, Suite C
Monterey, CA 93940

Richard James, AICP, Principal Planner
Andrea Edwards, Associate Biologist

Project Location Moss Landing, Monterey County, California

Project Sponsor Name and Address | Monterey County Resources Management Agency —
Department of Public Works
168 West Alisal Street, 2nd Floor, Salinas, CA 93901

General Plan Designation Not applicable
Zoning Not applicable
Setting

State Route 1 in Moss Landing is a two-lane conventional highway that provides local access
within northern Monterey County and a regional connection between the coastal areas of
Monterey and Santa Cruz counties. Within the Moss Landing community area, the highway
intersects with Jetty Road, Dolan Road, and the north and south ends of Moss Landing Road.
In addition, there are several driveways serving businesses and other uses adjacent to the
highway. State Route 1 bypasses the historic downtown area of Moss Landing, but runs adjacent
to several notable landmarks and features, including the power plant, former refractory complex,
the harbor, Elkhorn Slough, and several shops and restaurants. Figure 1, Location Map, shows
the location of the proposed project. Figure 2, Project Vicinity, shows the existing conditions
along State Route 1 between the Elkhorn Slough highway bridge and the northern Moss
Landing Road intersection. Figure 3, Site Photographs, shows representative photographs of the

existing conditions in the project vicinity.

Particularly in the summer months, State Route 1 is heavily congested through Moss Landing,
and turning movements at the Dolan Road intersection are difficult. Research conducted by
Hatch Mott McDonald indicates that, for the five-year period from 2007 through 2011, the State

EMC PLANNING GROUP INC. 1
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Route 1/Dolan Road intersection had a collision rate of nearly three times the state average for
similar intersections (i.e. rate of 0.839 collisions per million entering vehicles, compared to the
statewide average of 0.300 collisions per million entering vehicles for similar intersections).
During this five-year time period, 54 collisions occurred within 500 feet of the intersection. The
two most prevalent collision types at the intersection were rear-end collisions (eight on State
Route 1, 16 on Dolan Road, 24 total) and collisions where drivers failed to yield right-of-way
(eight on State Route 1, 15 on Dolan Road, 23 total). All of the “failure to yield” collisions
involved vehicles turning left from State Route 1 and/or Dolan Road.

The Moss Landing Community Plan, one of Monterey County’s local coastal programs, was
adopted in 1982 and is currently being updated. The draft Moss Landing Community Plan
update proposes major long-term improvements at the State Route 1 intersections with Dolan
Road and Moss Landing Road.

Description of Project

The Monterey County Resources Management Agency — Department of Public Works is
seeking low-cost and effective interim (short-term) safety and operational improvements for the
intersection of State Route 1 and Dolan Road (hereinafter “intersection”) in Moss Landing. A
study area was established that extended from south of the northern Moss Landing Road
intersection to near the Elkhorn Slough highway bridge, and eastward on Dolan Road. The
study area is illustrated in Figure 4, Study Area. Within the study area, four potential
improvement scenarios have been proposed, and are described below. The four alternatives as a
whole will be referred to as the “Proposed Project.” Conceptual diagrams of the improvement
alternatives are presented in Figures 5 through 8, Alternative 2-3-4 Improvements, Alternative
8A Improvements, Alternative 9A Improvements, and Alternative 9B Improvements.

2-3-4: Un-signalized Improvements. This option includes roadway signing and striping
improvements, flashing beacons, sight distance improvements, and a new northbound right turn
acceleration lane. Roadway widening would occur along the State Route 1 power plant frontage
to create an acceleration lane of about 550 feet. Street lights would be added at the southeast

northeast corners.

8A: “Full” traffic signal with no additional through lanes. This option includes a full
signalization of the intersection, with signal lights controlling movement on all lanes in both
directions of State Route 1 and cross traffic on Dolan Road and the driveway serving the Moss
Landing Power Plant’s harbor-side facilities. The State Route 1 lane configuration would remain

essentially unchanged. Street lights would be installed on each signal pole.

9A: “Half” traffic signal with no additional through lanes. This option includes signal lights
controlling movement in both directions on State Route 1, and right and left turns from Dolan

2 EMC PLANNING GROUP INC.
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Road onto State Route 1, and a median barrier to restrict access at the driveway serving the
Moss Landing Power Plant’s harbor-side facilities. The outside lane of southbound State Route 1
would have a continuous green light. Access to the driveway would be limited to right turns in
and right turns out from/to southbound State Route 1. The State Route 1 lane configuration

would remain essentially unchanged. Street lights would be installed on each signal pole.

9B: “Half” traffic signal with second northbound through lane. This option includes signal
lights controlling movement in both directions on State Route 1, and right and left turns from
Dolan Road onto State Route 1, and a median barrier to restrict access at the driveway serving
the Moss Landing Power Plant’s harbor-side facilities. The outside lane of southbound State
Route 1 would have a continuous green light. Access to the driveway would be limited to right
turn in and right turns out from/to southbound State Route 1. This option includes roadway
widening along the State Route 1 Moss Landing Power Plant site frontage to convert the existing
northbound right turn lane into an additional through lane (about 450 feet to the south of Dolan
Road and about 150 feet north of Dolan Road). Street lights would be installed on each signal
pole.

Improvement Options Considered but Not Selected

Several other improvement options were considered initially, but not fully developed into
alternatives. These included a roundabout, widening existing lanes and shoulders, adding new
through lanes in each direction, and re-aligning Dolan Road to the south to a four-legged
intersection with Moss Landing Road. The roundabout is included as an ultimate improvement
option in the draft Moss Landing Community Plan update, and was developed to a concept-
drawing level for this study. To provide adequate curve radii for highway traffic, the roundabout
was determined to extend beyond the Caltrans’ right-of-way and require partial removal of a
building on the Moss Landing Power Plant site. Therefore, the roundabout alternative was not

selected for consideration as a short-term improvement.

Construction

Construction of the proposed project would disturb an area estimated to extend up to 20 feet
beyond the existing edge of pavement, primarily on the eastern side of the highway. The precise
extent of disturbance to the side of the existing highway depends on the alternative and the
specific improvements within each location. The available Caltrans right-of-way area between
the edge of pavement and adjoining property on the eastern side of the highway varies, but is
generally in the range of 25 to 30 feet north of Dolan Road and 15 to 20 feet to the south of
Dolan Road. There is up to 50 feet of available space to the west of the highway. Existing paved
shoulders are generally eight to nine feet wide, occasionally more or less wide.

EMC PLANNING GROUP INC. 3
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Other Public Agencies Whose Approval is Required

California Department of Transportation (Caltrans) — Road improvements within State Highway
right-of-way

4 EMC PLANNING GROUP INC.
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B. ENVIRONMENTAL FACTORS POTENTIALLY AFFECTED

The environmental factors checked below would be potentially affected by this project, involving

at least one impact that is a “Potentially Significant Impact” as indicated by the checklist on the

following pages.

1 Aesthetics

O

Agriculture and Forestry
Resources

Air quality
Biological Resources

Cultural Resources

O 0O 0O O

Geology/Soils

EMC PLANNING GROUP INC.

0O 0O 0O O

Greenhouse Gas
Emissions

Hazards & Hazardous
Materials

Hydrology/Water Quality
Land Use/Planning
Mineral Resources

Noise

Population/Housing

Public Services

Recreation
Transportation/Traffic
Utilities/Service Systems

Mandatory Findings of
Significance
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C. DETERMINATION

On the basis of this initial evaluation:

Q

I find that the proposed project COULD NOT have a significant effect on the
environment, and a NEGATIVE DECLARATION will be prepared.

I find that although the proposed project could have a significant effect on the
environment, there will not be a significant effect in this case because revisions in the
project have been made by or agreed to by the project proponent. A MITIGATED
NEGATIVE DECLARATION will be prepared.

I find that the proposed project MAY have a significant effect on the environment, and
an ENVIRONMENTAL IMPACT REPORT is required.

I find that the proposed project MAY have a “potentially significant impact” or
“potentially significant unless mitigated” impact on the environment, but at least one
effect (1) has been adequately analyzed in an earlier document pursuant to applicable
legal standards, and (2) has been addressed by mitigation measures based on the earlier
analysis as described on attached sheets. An ENVIRONMENTAL IMPACT REPORT
is required, but it must analyze only the effects that remain to be addressed.

I find that although the proposed project could have a significant effect on the
environment, because all potentially significant effects (1) have been analyzed adequately
in an earlier EIR or NEGATIVE DECLARATION pursuant to applicable standards,
and (2) have been avoided or mitigated pursuant to that earlier EIR or NEGATIVE
DECLARATION, including revisions or mitigation measures that are imposed upon the
proposed project, nothing further is required.

Patricia A. Lopez, Project Manager Date

22
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D. EVALUATION OF ENVIRONMENTAL IMPACTS

Notes

A Drief explanation is provided for all answers except “No Impact” answers that are
adequately supported by the information sources cited in the parentheses following each
question. A “No Impact” answer is adequately supported if the referenced information
sources show that the impact simply does not apply to projects like the one involved
(e.g., the project falls outside a fault rupture zone). A “No Impact” answer is explained
where it is based on project-specific factors as well as general standards (e.g., the project
will not expose sensitive receptors to pollutants, based on a project-specific screening

analysis).

All answers take account of the whole action involved, including off-site as well as on-
site, cumulative as well a project-level, indirect as well as direct, and construction as well

as operational impacts.

Once it has been determined that a particular physical impact may occur, then the
checklist answers indicate whether the impact is potentially significant, less than
significant with mitigation, or less than significant. “Potentially Significant Impact” is
appropriate if there is substantial evidence that an effect may be significant. If there are
one or more “Potentially Significant Impact” entries when the determination is made, an

EIR is required.

“Negative Declaration: Less-Than-Significant Impact with Mitigation Measures
Incorporated” applies where the incorporation of mitigation measures has reduced an
effect from “Potentially Significant Impact” to a “Less-Than-Significant Impact.” The
mitigation measures are described, along with a brief explanation of how they reduce the
effect to a less-than-significant level (mitigation measures from section XVII, “Earlier
Analyses,” may be cross-referenced).

Earlier analyses are used where, pursuant to the tiering, program EIR, or other CEQA
process, an effect has been adequately analyzed in an earlier document or negative
declaration. [Section 15063(c)(3)(D)] In this case, a brief discussion would identify the
following:

a. “Earlier Analysis Used” identifies and states where such document is available for

review.

EMC PLANNING GROUP INC. 23
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b. “Impact Adequately Addressed” identifies which effects from the checklist were

within the scope of and adequately analyzed in an earlier document pursuant to
applicable legal standards, and states whether such effects were addressed by

mitigation measures based on the earlier analysis.

c. “Mitigation Measures”—For effects that are “Less-Than-Significant Impact with
Mitigation Measures Incorporated,” mitigation measures are described which were
incorporated or refined from the earlier document and the extent to which they

address site-specific conditions for the project.

Checklist references to information sources for potential impacts (e.g., general plans,
zoning ordinances, etc.) are incorporated. Each reference to a previously prepared or
outside document, where appropriate, includes a reference to the page or pages where
the statement is substantiated.

“Supporting Information Sources”—A source list is attached, and other sources used or

individuals contacted are cited in the discussion.

This is the format recommended in the CEQA Guidelines as amended January 2011.
The explanation of each issue identifies:

a. The significance criteria or threshold, if any, used to evaluate each question; and

b. The mitigation measure identified, if any to reduce the impact to less than

significant.

EMC PLANNING GROUP INC.
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1. AESTHETICS

Would the project:
Potentially Less-than-Significant Less-Than- No
Significant Impact with Mitigation Significant I ;
Impact Measures Incorporated Impact mpac
a. Have a substantial adverse effect on a scenic u a 4 a
vista? (1, 2, 5, 6)
b. Substantially damage scenic resources, a v d d
including but not limited to trees, rock
outcroppings, and historic buildings within a
state scenic highway? (1, 2,4, 5,6, 7, 8)
c. Substantially degrade the existing visual a v d a
character or quality of the site and its
surroundings? (1, 2, 20)
d. Create a new source of substantial light or a Q v a
glare, which would adversely affect day or
nighttime views in the area? (1, 2)
Comments:
a. Current Moss Landing Community Plan Specific Policy 5.6.3-6 and draft Moss Landing

Community Plan update policies NCLCP-ML-8.8 and NCLCP-ML-8.9 identify scenic
vistas of the harbor area from State Route 1. All of the proposed alternatives would
include surface changes (expanded pavement, markings, etc.). These surface
improvements would not affect views of scenic vistas. Three of the alternatives
(Alternative 8A, Alternative 9A, and Alternative 9B) include the addition of signal lights
at the intersection. Although the signal lights would add a new visual element to the
intersection, they would not significantly disrupt the scenic views into the harbor. Views
into the harbor are already partially obscured by cypress trees to the west of the highway,
and the intersection location constitutes only a small portion of the viewing window to
the harbor. Therefore, the potential impact on a scenic vista would be less than

significant.

b. The current Moss Landing Community Plan makes reference to State Route 1 as a
scenic route (page 96). The North County Land Use Plan/Local Coastal Program
Recommended Action 2.2.4-4 calls for designation of State Route 1 as a scenic highway.
The Moss Landing Community Plan update does not address scenic route status for
State Route 1. Caltrans lists State Route 1 in the Moss Landing area as eligible for scenic
highway designation, but not officially designated. Although State Route 1 is not a
designated scenic highway in this area, the proposed project could affect its eligibility for

EMC PLANNING GROUP INC. 25
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scenic highway status. The removal of trees for Alternative 2-3-4 and Alternative 9B
could result in a significant visual impact. Implementation of a mitigation measure
presented in the Biological Resources section would reduce this impact to a less than
significant level. Refer to discussions for item ¢, below, and the Biological Resources
section, item e.

The intersection is adjacent to both the harbor (identified as scenic by the Moss Landing
Community Plan), and two very large industrial facilities. Therefore, the visual character
of the intersection is variable and inconsistent. The power plant smokestacks stand about
550 feet tall, and the power plant structure stands over 150 feet tall. The former
refractory building is over 75 feet tall. Because of their size, the two industrial facilities
dominate the visual character of the intersection, and the new signal lights proposed in
three of the alternatives (Alternative 8A, Alternative 9A, and Alternative 9B) would
marginally change the existing visual character of the project site. Therefore, the visual
impact of signal lights would be less than significant. The lane additions proposed in two
of the alternatives (Alternative 2-3-4, and Alternative 9B) would add up to 15 feet of
pavement (tapering to zero at the north end) within the approximately 30 feet of existing
open area between the current edge of pavement and the adjacent property. The
pavement expansion area is occupied primarily by trees, and the space between the trees
is generally bare ground. The new lanes would increase the width of pavement at the
edges of the highway, but would not significantly alter the character of the highway.
Therefore, the road widening would have a less than significant effect on visual
character.

Alternative 2-3-4 and Alternative 9B include the addition of a northbound turn lanes
and/or northbound acceleration lanes. Trees within 20 feet of the existing edge of
pavement are assumed to be removed under these alternatives, therefore, about 14 of the
38 existing trees between Dolan Road and the Moss Landing Power Plant gate would be
removed. Up to 15 feet of the 30 feet of open area between the existing edge of pavement
and the adjacent property would be paved with new lanes (less toward the north as the
acceleration lanes ends). The screening currently provided by the trees in this area would
be reduced, but not completely eliminated. Caltrans policies require that existing
landscaping displaced by road improvements be replaced as determined by the Caltrans
District landscape architect. The trees removed to accommodate the Alternative 2-3-4
and Alternative 9B improvements would be replaced by the project sponsor under this
policy. Additionally, the project sponsor would be required to obtain a coastal
development permit for the removal of three landmark trees -- refer to Biological
Resources section, item e. The removal and replacement of these trees would have a
potentially significant effect on the visual character of the project area. Implementation
of a mitigation measure presented in the Biological Resources section would reduce this
impact to a less than significant level.
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d. Three of the four alternatives (Alternative 8A, Alternative 9A, and Alternative 9B,)
include signal lights, with a street light on each signal pole. The un-signalized alternative
(Alternative 2-3-4) would add two streetlights. Existing lighting in the vicinity includes a
streetlight and numerous lights throughout the power plant structure and within the

harbor. The addition of signal lights would not add a significant amount of light or glare.
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2.

AGRICULTURE AND FOREST RESOURCES

In determining whether impacts on agricultural resources are significant environmental effects

and in assessing impacts on agriculture and farmland, lead agencies may refer to the California

Agricultural Land Evaluation and Site Assessment Model (1997) prepared by the California

Department of Conservation as an optional model to use in assessing impacts on agriculture and

farmland. In determining whether impacts to forest resources, including timberland, are

significant environmental effects, lead agencies may refer to information compiled by the

California Department of Forestry and Fire Protection regarding the state’s inventory of forest

land, including the Forest and Range Assessment Project and the Forest Legacy Assessment

project; and forest carbon measurement methodology provided in Forest Protocols adopted by

the California Air Resources Board. Would the project:

Potentially
Significant
Impact

Less-than-Significant
Impact with Mitigation
Measures Incorporated

Less-Than-
Significant
Impact

No
Impact

Convert Prime Farmland, Unique Farmland,
or Farmland of Statewide Importance
(Farmland), as shown on the maps prepared
pursuant to the Farmland Mapping and
Monitoring Program of the California
Resources Agency, to nonagricultural use?

(1,2)

Q

Q

Q

v

Conflict with existing zoning for agricultural
use, or a Williamson Act contract? (1, 2)

Conflict with existing zoning for, or cause
rezoning of, forest land (as defined in Public
Resources Code section 12220(g)),
timberland (as defined by Public Resources
Code section 4526), or timberland zoned
Timberland Production (as defined by
Government Code section 51104(g))? (1, 2)

Result in the loss of forest land or conversion
of forest land to non-forest use? (1, 2)

Involve other changes in the existing
environment which, due to their location or
nature, could result in conversion of
Farmland to nonagricultural use or
conversion of forest land to non-forest use?
(1,2)

28
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Comments:

a. The intersection is fully within the existing public right-of-way and there is no Farmland
in the vicinity, and therefore, the proposed project would have no effect on Farmland.

b. The intersection is fully within the existing public right-of-way and there is no Farmland
in the vicinity, and therefore no land with Williamson Act contracts exists in the project

area.

C. The intersection is fully within the existing public right-of-way and there is no land
zoned for forestry in the vicinity.

d. The intersection is fully within the existing public right-of-way and there is no forestland

in the vicinity; therefore, the proposed project would have no effect on forestland.

e. The proposed project would not result in any changes that would adversely affect

agriculture or forestry.
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3.

AIR QUALITY

Where available, the significance criteria established by the applicable air quality management or

air pollution control district may be relied upon to make the following determinations. Would

the project:
Potentially Less-than-Significant Less-Than- N
Significant Impact with Mitigation Significant I °
Impact Measures Incorporated Impact mpact
a. Conflict with or obstruct implementation of a d a v
the applicable air quality plan? (1, 9)
b. Violate any air quality standard or contribute a d v a
substantially to an existing or projected air
quality violation? (1, 9)
c. Result in a cumulatively considerable net a d v a
increase of any criteria pollutant for which the
project region is nonattainment under an
applicable federal or state ambient air quality
standard (including releasing emissions,
which exceed quantitative thresholds for
ozone precursors)? (1, 9)
d. Expose sensitive receptors to substantial a d a v
pollutant concentrations? (1, 2, 9)
e. Create objectionable odors affecting a a d a v
substantial number of people? (1,9)

Comments:

a. Consistency with the air quality plan is based on consistency of the proposed project’s
population generation with population projections. The proposed project does not affect
population, so the proposed project would not conflict with the air quality plan.

b. The proposed project would not involve new operational air emissions sources or add

30

vehicular trips, but could affect operations at the intersection. The alternatives that have
signal lights (Alternative 8A, Alternative 9A, Alternative 9B) would slightly decrease
operational efficiency of through movements at the intersection under current conditions
(LOS A or LOS B), and more noticeably under 2035 conditions (LOS A, LOS B, or LOS
D). However, these decreases would occur within a segment of State Route 1 that
operates as poorly as LOS F during peak summer hours. Therefore, the decrease in level
of service of the intersection would not worsen overall traffic congestion, and air
emissions on State Route 1 within the Moss Landing area would not increase. Absent
the congestion of peak hours, the level of service and queuing lengths at the intersection
would be within the acceptable range for intersections, and would not significantly affect
air quality.
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Construction of the proposed project would involve grading and paving. The area of
disturbance would vary depending on the alteratives. Alternatives 8A and 9A do not add
any new lanes, and would disturb a nominal area at the margins of the existing
pavement. Disturbance areas for Alternative 2-3-4 and Alternative 9B assumed a
disturbance width of 20 feet for the full lanes, and an average disturbance width of 10
feet for the merger/taper transition areas. Alternative 2-3-4 would add about 800 linear
feet of lane plus 660 linear feet of transition area. The disturbance area for Alternative 2-
3-4 is estimated at 22,600 square feet (0.52 acres). Alternative 9B would add about 600
linear feet of lane plus 1,050 linear feet of transition area. The disturbance area for
Alternative 9B is estimated at 22,500 square feet (0.52 acres). All of the alternatives are
assumed to include a staging area of up to one quarter acre. The CEQA Air Quality
Guidelines (Monterey Bay Unified Air Pollution Control District 2008) indicate that a
project that disturbs less than 2.2 acres (major grading or excavation) or less than 8.1
acres (finish grading) would have a less than significant construction impact on air
quality. Because the construction area of the proposed project would be less than these
thresholds, the proposed project would have a less than significant impact from

construction emissions.

c. The air basin is in state non-attainment for ozone and particulate matter (PM,,). The
proposed project would not result in significant emissions of either of these air pollutants,

and would not have a significant cumulative effect on air quality.

d. The intersection is not located near any sensitive receptors. The intersection is adjacent
to large industrial facilities and a harbor. Therefore, the proposed project would not

result in emissions that would adversely affect sensitive receptors.

e. The proposed project would not emit substantial odors.
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Vi BIOLOGICAL RESOURCES

Would the project:

Potentially Less-than-Significant Less-Than-
Significant Impact with Mitigation Significant

Impact Measures Incorporated Impact Impact

a. Have a substantial adverse effect, either d v a a
directly or through habitat modifications, on
any species identified as a candidate,
sensitive, or special status species in local or
regional plans, policies, regulations, or by the
California Department of Fish and Game or
US Fish and Wildlife Service?

(1,2,5,6,10, 11, 12)

b. Have a substantial adverse effect on any a a v a
riparian habitat or other sensitive natural
community identified in local or regional
plans, policies, or regulations, or by the
California Department of Fish and Game or
US Fish and Wildlife Service?
(2,5,6,7,33,34)

c. Have a substantial adverse effect on federally a a a v
protected wetlands, as defined by section 404
of the Clean Water Act (including, but not
limited to, marsh, vernal pool, coastal, etc.),
through direct removal, filing, hydrological
interruption, or other means? (2, 5, 6)

d. Interfere substantially with the movement of a Q d 4
any native resident or migratory fish or
wildlife species or with established native
resident or migratory wildlife corridors, or
impede the use of native wildlife nursery
sites? (1, 2, 10, 11, 12, 13)

e. Conflict with any local policies or ordinances a v a a
protecting biological resources, such as a tree
preservation policy or ordinance? (7, 20)

f. Conflict with the provisions of an adopted a a a v
Habitat Conservation Plan, Natural
Community Conservation Plan, or other
approved local, regional, or state habitat
conservation plan? (3, 4, 5, 6)
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Comments:

a. Special-status terrestrial animal species generally occur in relatively undisturbed areas
and are largely found within unique habitats such as ponds, creeks, or woodland
habitats. Due to the amount of vehicular traffic passing through the study area and the
highly disturbed nature of existing roadside vegetation, the presence of suitable nesting
or denning habitat for these species is unlikely. However, the many mature trees present
within the study area have the potential to support protected bird nesting activities, and
tree removal and/or noise-generating construction activities could disrupt such activities.
Alternative 2-3-4 and Alternative 9B would result in the removal of mature trees near the
Moss Landing Power Plant, and if the trees are removed during the breeding season
(February 1 through September 15), disturbance to nesting birds or their young could
occur, which is considered a significant adverse environmental impact. The following

mitigation measure would reduce impacts to nesting birds to a less than significant level.

Mitigation Measure (Alternative 2-3-4 and Alternative 9B)

BIO-1. To avoid impacts to nesting birds, tree removal and noise-generating construction activities
should be scheduled to take place outside of the nesting bird season (February 1 to
September 15). If tree removal or construction is to occur during the nesting season, then a
qualified biologist shall conduct a pre-construction survey for nesting birds to ensure that no
nests would be disturbed during project implementation. This survey shall be conducted no
more than 7 days prior to the initiation of disturbance activities during the early part of the
nesting season (February through April) and no more than 30 days prior to the initiation
of disturbance activities during the late part of the nesting season (May through September
15).

If no active nests are present within 250 feet of construction, then activities can proceed as
scheduled. However, if an active nest is detected during the survey within 250 feet of
construction, then the establishment of a protective construction-free buffer zone from each
active nest (typically 250 feet for raptors and 50-100 feet for other species) shall be clearly
delineated or fenced until the juvenile bird(s) have fledged (left the nest), unless the biologist

determines that construction noise would not impact the active nest.

Implementation of this mitigation measure shall be the responsibility of the project sponsor,

prior to commencement of construction.

Although Alternative 8A and Alternative 9A would include construction near the trees,
the level of construction noise would be relatively low due to the lack of significant
grading, and the impact to nesting birds would be less than significant.
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Special-status plants generally occur in relatively undisturbed areas and are largely found
within unique plant communities and/or habitats such as coastal scrub, freshwater
marsh, or coastal salt marsh. Due to the extremely disturbed nature of roadside
vegetation in the study area, the presence of these species is unlikely. However, there is
potential for one disturbance-tolerant special-status plant species to occur in the non-
native grassland areas present within the study area: Congdon's tarplant (Centromadia
parryi spp. congdonii), which has a California Native Plant Society rare plant rank of 1B.1
(rare, threatened, or endangered in California and elsewhere, and seriously endangered
in California). Congdon’s tarplant has been recorded as occurring near the project area,
within the Moss Landing Quadrangle. Therefore, its presence or non-presence should be
established prior to the commencement of construction that extends a significant
distance into presently bare soils (Alternative 2-3-4 and Alternative 9B). Implementation
of the following mitigation measure would reduce potential impacts on Congdon’s
tarplant to a less than significant level.

Mitigation Measure (Alternative 2-3-4 and Alternative 9B)

BIO-2. Prior to ground disturbance, the project sponsor shall retain a qualified biologist to conduct
a focused botanical survey in accordance with current California Department of Fish and
Wildlife and California Native Plant Society rare plant survey protocols during the
Congdon’s tarplant peak blooming period (typically August through September) to
determine the presence or absence of this annual herb on the site. If present, the

approximate number or density of plants will be quantified for compensatory purposes.

The biologist shall prepare a report documenting the results of the survey and, if
appropriate, measures for avoiding possible impacts to this species before and during
construction. If the focused survey concludes that the species is not present in the project
area, or if it is present in the project area but impacts to it can be completely avoided, then

no further mitigation is required.

BIO-3. Ifthe focused botanical survey identifies Congdon’s tarplant on the site, and it will be
impacted by proposed improvements, then appropriate mitigation shall be developed by a
qualified biologist and implemented by the project sponsor prior to any ground disturbance.

These measures may include, but are not limited to:

a. A qualified biologist shall collaborate with the project sponsor to identify an on-site
or off-site mitigation area suitable for restoration of habitat and seed
transplantation for Congdon’s tarplant with a minimum acreage replacement
ratio of 3:1. The project sponsor shall be responsible for the placement of a
conservation easement over the mitigation area and the provision of funds to

ensure the restoration of the mitigation area and its preservation in perpetuity.
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b. Because this species is an annual herb, prior to any ground disturbance, the project
sponsor shall contract with a qualified biologist or native plant specialist to
perform seed collection from all plants within the impact area, and implement seed
installation at the mitigation area at the optimal time. Additionally, topsoil from

the project area shall be salvaged (where practical) for use in the mitigation area.

c A maintenance and monitoring program shall be established for a minimum of
five years to verify that restoration activities have been successful. Maintenance
activities may include watering during the seed establishment period,
supplemental seed planting as needed, and removal of non-native plants.
Monitoring shall include quarterly monitoring reports for the first year and
annual reports for the remaining four years. Though population sizes for annual
plants vary from year to year depending on environmental conditions including
amount of rainfall, in general, the performance standard for successful mitigation
will be a minimum 3:1 Congdon’s tarplant replacement ratio (i.e. three plants

observed in the mitigation area for each plant lost from the project area).

b. The Moss Landing area includes a variety of sensitive natural community areas,
including wetlands, sand dunes, and open waters supporting protected marine life. None
of these communities are located within the boundaries of the proposed intersection
improvements, although marine waters are located as close as 100 feet from the proposed
improvements. The Moss Landing South Harbor, located immediately adjacent to the
project area, provides refuge to many marine animal species, including marine
mammals, fish, and intertidal and benthic species. Many of these species are transient
and may only move through the harbor area or use it as foraging habitat. However,
intertidal or benthic species such as oysters, scallops, sea stars, crabs, lobsters, clams, and
worms may occur along the bottom of the harbor waters. Many of these species are
considered relatively immobile or have limited dispersal ranges. Construction of the
proposed project could potentially result in run-off waters, which, if they entered the
harbor, could adversely affect the marine environment and/or marine organisms.
Because most grading work would occur to the eastern side of State Route 1, away from
the harbor, and standard erosion control measures would be employed, effects from
erosion would be less than significant. Refer to the Geology and Soils section, item b.
Construction noise could cause temporary disruption to marine animals in the adjacent
harbor, but because most of the noise-intensive grading would take place to the eastern
side of State Route 1, this is considered to be a less than significant impact. Other
sensitive natural community areas are located at a substantial distance from the project
area, at least one-quarter mile, and would not be affected by the proposed project.
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The Moss Landing area includes large parts of the Elkhorn Slough and Moro Cojo
Slough estuarine areas, which comprise some of the largest coastal wetlands in
California. These wetland areas are located at a substantial distance from the project
area, at least one-quarter mile, and would not be affected by the proposed project.

The project area is in an urbanized portion of Moss Landing. The project area is
surrounded by the Moss Landing south harbor and heavy industrial development and
does not provide a migration corridor for terrestrial species. Elkhorn Slough is a major
wetland that attracts water birds, which migrate along the coast. However, the proposed
project would not affect the waters that attract migrating birds, and would have a less
than significant effect on bird migration routes. Elkhorn Slough provides a nursery area
for marine mammals, but other than the actively-used Moss Landing South Harbor,
which provides only a marginally-suitable nursery area, the Elkhorn Slough waters are
located at least one-quarter mile from the project area, and would not be affected by the

proposed project.

To comply with the Coastal Implementation Plan Section 20.144.50, Forest Resources
Development Standards, a coastal development permit must be obtained for the removal
of any protected trees or landmark trees. Protected trees are defined as native trees
12 inches or more in diameter at breast height and oak trees six inches or more in
diameter measured two feet above the ground. Landmark trees are defined as eucalyptus
and Monterey pine trees that are 36 inches or more in diameter at breast height, and any
other type of tree that is 24 inches or more in diameter at breast height. Landmark trees
are generally not allowed to be removed, although there is an exception for removal of a
landmark tree within the public right-of-way or area to be purchased for the public right-
of-way where no feasible and prudent alternatives to such removal are available.
Caltrans policies require that existing landscaping displaced by road improvements be

replaced as determined by the Caltrans District landscape architect.

Alternative 2-3-4 and Alternative 9B would remove up to 14 mature trees near the power
plant, along State Route 1 north of Dolan Road. The initial study assumes that all of the
trees within 20 feet of the existing pavement would be removed, although some trees
located closer to the existing pavement at the northern half of the taper are likely to be
retained. The trees between Dolan Road and the power plant gate were surveyed for
species and size. This area includes 20 Monterey cypress (Hesperocyparis macrocarpa) and
18 eucalyptus trees (Eucalyptus spp.). Although Monterey cypress is native within
Monterey County, the Monterey cypress trees in the project area are planted specimens
outside their natural range, and would not be considered native in this setting. Based on
preliminary designs, about eight Monterey cypress and six eucalyptus trees would likely

be removed. Three of the trees that would be removed qualify as landmark trees: three
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Monterey cypress trees with 24-) 26-, and 30-inch diameter trunks at breast height
(several of these trees also have additional smaller trunks). Removal of these landmark
trees is a significant adverse environmental impact. Implementation of the following

mitigation measures would reduce this impact to a less than significant level.

Mitigation Measure (Alternative 2-3-4 and Alternative 9B)

BIO-4. If any landmark trees, as defined in the North County Coastal Implementation Plan, are
proposed for removal, the project sponsor shall obtain a Monterey County coastal
development permit for the tree removal. The number of landmark trees to be removed shall
be determined based on project improvement plans for the selected alternative. A Forester's
Assessment and Recommendation from a County-qualified forester shall be obtained by the
project sponsor, and shall include a recommendation for tree replacement. The project
sponsor shall coordinate with the Monterey County Resource Management Agency —
Planning Department and the Caltrans District Landscape Architect in determining the
quantity, size, and species of replacement trees, and the replacement locations. In no case
shall the replacement ratio be less than 1:1. Replacement trees shall be planted as close to
the location of the trees that are removed, but may be located in a near-by off-site location if
no feasible location exists within the project area. The coastal development permit shall also
specify other landscape requirements necessary to replace the visual screening value of all of
the trees (landmark or otherwise) removed. Caltrans policies regarding tree and

landscaping installation and maintenance shall apply.

f. No conservation plan covers the project vicinity.
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5.

CULTURAL RESOURCES

Would the project:

Potentially
Significant
Impact

Less-than-Significant
Impact with Mitigation
Measures Incorporated

Less-Than-
Significant
Impact

Impact

Cause a substantial adverse change in the
significance of a historical resource as
defined in section 15064.57 (1, 2)

Q

Q

Q

Cause a substantial adverse change in the
significance of an archaeological resource
pursuant to section 15064.57 (14)

Directly or indirectly destroy a unique
paleontological resource or site or unique
geologic feature? (1, 3)

Disturb any human remains, including those
interred outside of formal cemeteries? (14)

Comments:

a.

38

The proposed project is entirely within existing public rights-of-way, and would not
affect any structures or other potentially historic resources.

An archival records search and archaeological reconnaissance were conducted for the
project area by Archeological Consulting. Although no surface evidence of
archaeological resources was observed in the project area, two previously-documented
sites were identified, one in the northern extent of the project area and one at the south
end of the of the study area. The proposed intersection improvements do not extend to
the southern end of the study area, and are not likely to disturb resources in that area.
Alternative 8A and Alternative 9A would not disturb any area known to contain cultural
resources. Although the exact limits of the northern site are not certain, Alternative 2-3-4
and Alternative 9B likely extend into the northern site, and could potentially disturb
resources in that area. Implementation of the following mitigation measure would reduce
potential impacts for these two alternatives to a less than significant level.

Mitigation Measure (Alternative 2-3-4 and Alternative 9B)

CR-1. Prior to development of road improvements to the north of Dolan Road, steps to protect
potential cultural resources shall be taken within that portion of the project area. The
project sponsor, in consultation with Caltrans, shall engage the services of a qualified

archaeologist to conduct backhoe testing and construction monitoring.
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Backhoe Testing. Backhoe trenches shall be excavated in areas subject to project grading,
at a depth and spacing that would reasonably expect to discover site materials which might
be present on the site. Samples of materials from each trench shall be passed through 1/4
inch mesh screen in order to assess the presence of cultural materials. If the trenching fails to
identify archaeological materials, the project shall be allowed to proceed with an
archaeological monitor present during earth disturbing activities. If archaeological
materials are found during trenching, the testing strategy should be altered to most
efficiently determine the depth and boundaries of the archaeological deposit. Information
sufficient to file an Archaeological Site Record shall be obtained. When the extent of the
archaeological site has been determined, additional archaeological recovery shall be
undertaken to determine the nature and significance of the cultural deposit under the
provisions of the Public Resources Code. In making this determination, it will be necessary

to address several specific research questions, including, but not limited to, the following:

a. What are the content(s) and function(s) of the site?
b. During which temporal period(s) was the site occupied?
c. What role(s) did the site play in the settlement and subsistence patterns of the

region? Did this change through time?

In order to obtain the data necessary to make the above determination, the following

minimum steps shall be taken:

a. Where archaeological materials are located, a single one meter by one meter test
unit, or the equivalent, shall be excavated using standard archaeological

techniques.

b. Professional analyses of the materials shall be performed based on the types and
quantities of those materials recovered. This could include analysis of lithic
artifacts and materials, radiocarbon dating of shell fragments, bead analysis,

faunal analysis, etc.

Construction Monitoring. A qualified archaeological monitor shall be present during
construction activities that involve native soil disturbance, such as grading, storm channel
excavation, etc. If, at any time, midden soil, cultural features or potentially significant
cultural resources are discovered, work shall be halted within 50 meters (164 feet) of the find
until it can be evaluated for significance by the monitor and/ or the principal archaeologist
and, if determined to be significant under CEQA, until appropriate mitigation measures

are formulated, with the approval of the lead agency, and implemented,

Mitigation during construction shall include recovery of significant cultural materials and
professional analysis based on the types and quantities of those materials recovered. If, at

any time during the project, human remains are identified, work shall be halted and the
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Monterey County Coroner shall be notified immediately. If the Coroner determines that the
remains are likely to be Native American, the Native American Heritage Commission
(NAHC) will be notified as required by law. The NAHC will notify the designated Most
Likely Descendant, who will provide recommendations for mitigation of Native American
human remains. Cultural materials recovered during trenching or construction, other than
those directly associated with Native American burials, shall be curated in the public

domain at a suitable research facility.

The proposed project would not involve deep excavations, which are more likely to
disturb paleontological resources than the shallow excavations typical of minor roadway
improvements. Most of the paleontological resources found within Monterey County are
micro-organisms such as foraminifera or diatoms, or assemblages of mollusks and
barnacles most commonly found in sedimentary rocks. General Plan Figure 4.10-1
shows the location of the 12 most important paleontological sites in Monterey County;
none of the sites is located within the Moss Landing area.

The northern end of the project area is known to contain cultural resources, although the
exact geographic extent is not certain. It is possible that grading for Alternative 2-3-4 and
Alternative 9B could disturb buried human remains. Implementation of Mitigation
Measure CR-1 would reduce this impact to a less than significant level.
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6. GEOLOGY AND SOILS

Would the project:

Potentially Less-than-Significant Less-Than-
Significant Impact with Mitigation Significant

Impact Measures Incorporated Impact Impact

a. Expose people or structures to potential
substantial adverse effects, including the risk
of loss, injury, or death involving:

(1) Rupture of a known earthquake fault, as a Q a v
delineated on the most recent Alquist-
Priolo Earthquake Fault Zoning Map
issued by the State Geologist for the
area or based on other substantial
evidence of a known fault? Refer to
Division of Mines and Geology Special
Publication 427 (15)

(2) Strong seismic ground shaking? (15, 18) a Q 4 a

(3) Seismic-related ground failure, d a v a
including liquefaction? (16, 18)

(4) Landslides? (2, 16) ] Q

b. Result in substantial soil erosion or the loss a (| v a
of topsoil? (1, 2, 7, 16, 17, 18, 34, 35)

c. Belocated on a geologic unit or soil that is a a d v
unstable, or that would become unstable as a
result of the project, and potentially result in
on- or off-site landslide, lateral spreading,
subsidence, liquefaction, or collapse? (16)

d. Belocated on expansive soil, as defined in a a a v
Table 18-1-B of the Uniform Building Code
(1994), creating substantial risks to life or
property? (16, 17)

e. Have soils incapable of adequately a Q a v
supporting the use of septic tanks or
alternative wastewater disposal systems
where sewers are not available for the
disposal of wastewater? (1)
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Comments:

42

The project vicinity is not within an Alquist-Priolo earthquake fault zone, and is not
likely to experience ground fissures during an earthquake. The nearest earthquake faults
are off-shore within Monterey Bay and about 15 miles inland from the project area.
Ground shaking in the project area during a large earthquake on any of the faults in the
region is likely, but is not likely to cause significant damage to roads constructed on
appropriate base materials. The geological report prepared for the proposed project
concluded that the soils were appropriate for supporting a highway. A study of
liquefaction during the 1989 Loma Prieta Earthquake concluded that the most severe
liquefaction occurred on the sand spit, at Moss Landing State Beach, and at the Moss
Landing Harbor District parking lot; however, low levels of liquefaction were reported
near the power plant. Although the bluff on which the highway is constructed drops
sharply into the harbor, the highway area itself is level and not subject to landslides.

Project vicinity soils are described as poorly-graded sand, silty sand, and clayey sand in
the first eight to 18 feet of depth, with bands of clay soils found at lower depths. Sands
are typically subject to water erosion; however, the project area is level, and standard
Caltrans and/or County erosion control measures would be required during and
immediately following construction to prevent disturbed soils from eroding or washing
away. Caltrans erosion control requirements and best practices are included in Chapter
21 of their Standard Specifications and in Key Concepts of Sustainable Erosion Control
Technical Guide. Monterey County erosion control regulations are embodied in Chapter
16.12 of the Monterey County code, and include requirements for erosion control plans,
runoff and sediment transport control, land clearing, and winter operations. Because
work would be conducted in compliance with these regulations, the impact from erosion

would be less than significant.

The geological report prepared for the proposed project analyzed borings for the
proposed Monterey Bay Sanctuary Scenic Trail — Moss Landing segment, which would
be located approximately 20 to 60 west of State Route 1 near the edge of the harbor. The

geological report concluded that the soils were appropriate for supporting a highway.

Project vicinity surface soils are described as poorly-graded sand, silty sand, and clayey

sand. Sandy soils are not subject to expansion.

The proposed project does not involve septic systems.
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7. GREENHOUSE GAS EMISSIONS

Would the project:
Potentially Less-than-Significant Less-Than- N
Significant Impact with Mitigation Significant I ° ;
Impact Measures Incorporated Impact mpac
a. Generate greenhouse gas emissions, either a a v d
directly or indirectly, that may have a
significant impact on the environment? (1)
b. Conflict with an applicable plan, policy or a Q a v
regulation adopted for the purpose of
reducing the emissions of greenhouse gases?
3, 19)
Comments:
a. The proposed project would not involve new operational greenhouse gas emissions

sources or add vehicular trips, but could affect operations at the intersection. The
alternatives that have signal lights (Alternative 8A, Alternative 9A, Alternative 9B)
would slightly decrease operational efficiency of through movements at the intersection
under current conditions (LOS A or LOS B), and more noticeably under 2035 conditions
(LOS A, LOS B, or LOS D). However, these decreases would occur within a segment of
State Route 1 that operates as poorly as LOS F during peak summer hours. Therefore,
the decrease in level of service of the intersection would not worsen overall traffic
congestion, and greenhouse gas emissions on State Route 1 within the Moss Landing
area would not increase. Absent the congestion of peak hours, the level of service and
queuing lengths at the intersection would be within the acceptable range for

intersections, and would not significantly affect greenhouse gas emissions.

The proposed project would generate greenhouse gas emissions during the construction
phase, but construction of the proposed project would involve a small area and small
amount of equipment and truck trips, and result in short-term, less than significant levels

of greenhouse gas emissions.

b. There is no local climate action plan or other plan for reducing greenhouse gas
emissions. AB 32 establishes an overall State reduction target of 25 percent by 2020. The
proposed project emissions would be less than significant, and therefore, the proposed
project would not hinder or delay the targets contained in AB 32.
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8. HAZARDS AND HAZARDOUS MATERIALS

Would the project:

Potentially Less-than-Significant Less-Than-
Significant Impact with Mitigation Significant

Impact Measures Incorporated Impact Impact

a. Create a significant hazard to the public or a a a v
the environment through the routine
transport, use, or disposal of hazardous
materials? (1)

b. Create a significant hazard to the public or a Q a v
the environment through reasonably
foreseeable upset and accident conditions
involving the release of hazardous materials
into the environment? (1)

¢. Emit hazardous emissions or handle a a a v
hazardous or acutely hazardous materials,
substances, or waste within one-quarter mile
of an existing or proposed school? (1, 2)

d. Belocated on a site which is included on a d v a a
list of hazardous materials sites compiled
pursuant to Government Code section
65962.5 and, as a result, create a significant
hazard to the public or the environment?
(21, 22, 23, 24)

e. For a project located within an airport land- a a a v
use plan or, where such a plan has not been
adopted, within two miles of a public airport
or a public-use airport, result in a safety
hazard for people residing or working in the
project area? (2)

f. For a project within the vicinity of a private a Q d 4
airstrip, result in a safety hazard for people
residing or working in the project area? (2)

g. Impair implementation of or physically d a d v
interfere with an adopted emergency
response plan or emergency evacuation plan?
(1, 25)
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Potentially Less-than-Significant Less-Than- N
Significant Impact with Mitigation Significant I ° "
Impact Measures Incorporated Impact mpac
h. Expose people or structures to a significant a a a v
risk of loss, injury, or death involving
wildland fires, including where wildlands
area adjacent to urbanized areas or where
residences are intermixed with wildlands?
(1,2)
Comments:
a. The proposed project would not involve routine transport, use, or disposal of hazardous
materials.
b. The proposed project would not involve foreseeable upset and accident conditions

involving the release of hazardous materials into the environment.

C. The project area is more than two miles from the nearest public primary or secondary
school. California State University operates the Moss Landing Marine Laboratories to
the west and southwest of the project area, with the nearest facility about one-tenth mile
away. The proposed project would not emit hazardous emissions or handle hazardous or
acutely hazardous materials, substances, or waste, so would not result in adverse effects

on schools from these materials.

d. The project area is adjacent to the Moss Landing Power Plant, which is a site with
known groundwater contamination. The groundwater contamination from this adjacent
site likely extends within the project area. The Department of Toxic Substances Control
Envirostor database identifies the Moss Landing Power Plant as an active cleanup site.
The power plant is currently operated with natural gas, but at one time was powered by
fuel oil, which was stored in 19 aboveground tanks (removed between 2000 and 2004)
located along Dolan Road eastward from the first gate on Dolan Road. Leakage from
these tanks and spillage at a shop located north of the State Route 1 power plant gate
resulted in groundwater contamination, principally total petroleum hydrocarbons (TPH),
total extractable hydrocarbons (TEH), volatile organic compounds (VOCs),
polyaromatic hydrocarbons (PAHSs), metals (inorganics), polychlorinated biphenyls

(PCBs), chromium, hexavalent chromium, and asbestos.

Groundwater near the power plant is monitored for contaminant levels through about 40
monitoring wells. None of the monitoring wells are located within the areas of proposed
improvements, but several of the monitoring wells are located within or immediately
adjacent to the project area, including four just east of the power plant fence and 200 to
300 feet south of the power plant gate, and four west of State Route 1 and 200 to 700 feet
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south of the power plant gate. Concentrations of VOC, TPH, and hexavalent chromium
were detected in monitoring wells near the project area. No monitoring wells are shown

south of the north right-of-way line for Dolan Road.

The California Water Resources Control Board Geotracker database lists potential
cleanup actions at the former refractory site that center around past discharges to (and/or
leaks from) seven storage tanks located east of State Route 1. High levels of chromium
have been measured in soils and groundwater near the storage tanks. The proposed
intersection improvements are located north of this area (California Water Resources
Control Board 2013, California Regional Water Quality Control Board 2011, Calera
2011).

Construction of the proposed improvements could involve excavation of soils
contaminated by a variety of constituents that were introduced to groundwater at the
power plant. Implementation of the following mitigation measures would reduce this

impact to a less than significant level.

Mitigation Measure

HAZ-1. Prior to construction of improvements north of Dolan Road, the project sponsor shall
coordinate with the Department of Toxic Substances Control to develop appropriate

hazardous materials protocols for soil excavation.

The project area is not located within an airport land use plan or within two miles of a
public use airport. The nearest public use airports are in Watsonville to the north and
Marina to the south, both more than two miles from the project area.

There are no known private landing strips within two miles of the project area.

Both State Route 1 and Dolan Road are designated as emergency routes, and could be
used for evacuation or emergency response routes. The proposed project would improve
traffic movements and safety at the intersection of these roads and improve emergency

response use of these routes.

The proposed project would not be subject to significant damage during a wildfire. The
project area is within an extensive area of wetlands, agricultural lands, and sand dunes

that are not subject to wildlands fires.
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9. HYDROLOGY AND WATER QUALITY

Would the project:

Potentially Less-than-Significant Less-Than-
Significant Impact with Mitigation Significant
Impact Measures Incorporated Impact

No
Impact

a. Violate any water quality standards or waste a a v a
discharge requirements? (1, 2, 7, 33, 34)

b. Substantially deplete groundwater supplies or a v d d
interfere substantially with groundwater
recharge such that there would be a net
deficit in aquifer volume or a lowering of the
local groundwater table level (e.g., would the
production rate of preexisting nearby wells
drop to a level which would not support
existing land uses or planned uses for which
permits have been granted? (1, 2, 26)

c. Substantially alter the existing drainage a Q v a
pattern of the site or area, including through
the alteration of the course of a stream or
river, in a manner which would result in
substantial erosion or siltation on- or off-site?
(1,7,16, 17, 18, 33, 34)

d. Substantially alter the existing drainage a Q v a
pattern of the site or area, including through
the alteration of the course of a stream or
river, or substantially increase the rate or
amount of surface run-off in a manner which
would result in flooding on- or off-site? (1, 2)

e. Create or contribute run-off water, which a a 4 a
would exceed the capacity of existing or
planned storm water drainage systems or
provide substantial additional sources of
polluted run-off? (1, 2)

f. Otherwise substantially degrade water a a v a
quality? (1, 2, 16, 17, 18)

g. Place housing within a 100-year flood hazard u a d 4
area as mapped on Federal Flood Hazard
Boundary or Flood Insurance Rate Map or
other flood hazard delineation map? (1)
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Potentially Less-than-Significant Less-Than-
Significant Impact with Mitigation Significant
Impact Measures Incorporated Impact

No
Impact

h. Place within a 100-year flood hazard area a a d v

structures which would impede or redirect
flood flows? (1, 27)

Expose people or structures to a significant a Q a v
risk of loss, injury, or death involving
flooding, including flooding as a result of the
failure of a levee or dam? (2)

Be subject to inundation by seiche, tsunami, u a 4 d
or mudflow? (1, 2, 28)

Comments:
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Construction-related activities could potentially result in run-off waters that would
adversely affect water quality in the Moss Landing South Harbor. However, standard
erosion control measures would reduce this potential to a less than significant level.

Refer also to item c, below, and the Geology and Soils section, item b.

The proposed improvements are located in a region that has a limited water supply, over-
drafted aquifers, and seawater intrusion. The proposed project would require water
during construction, and re-vegetation of the eastern margins of the highway right-of-
way could temporarily require water to establish plantings. Otherwise, the intersection
improvements would not require an ongoing water supply. However, ongoing irrigation
would be an increase over existing conditions and represent an inappropriate optional
use of water within an over-drafted basin. Although Caltrans does not officially have
policies for landscape water conservation, the agency defers to local direction on water
conservation. Implementation of the following mitigation measure would reduce this

impact to a less than significant level.

Mitigation Measure

HY-1. Landscape plans for re-vegetation of highway margins shall incorporate native and/or
drought-tolerant plantings that will successfully establish with no more than five years of
irrigation. If an irrigation system is used, it shall be removed from use five years following

initial planting.

Under current conditions, water draining off the eastern side of the highway percolates
into the soil, and does not appear to drain away from the area. Run-off is expected to
continue to drain off to the eastern margins of the highway. Project vicinity soils are
described as poorly-graded sand, silty sand, and clayey sand in the first eight to 18 feet of
depth, with bands of clay soils found at lower depths. Although sands are typically
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subject to water erosion, they also percolate water quickly, so run-off is less likely to flow
beyond the project area. The project area is level, and thus less prone to erosion, and
standard Caltrans and/or County erosion control measures would be required during
and immediately following construction to prevent disturbed soils from eroding or
washing away. Refer to the Geology and Soils section, item b. Therefore, the impact

from erosion would be less than significant.

d. The proposed intersection improvements would add new pavement to the area, ranging
from minor increases with Alternative 8A and Alternative 9A, to up to about 15,000
square feet (0.34 acres) with Alternative 2-3-4 and Alternative 9B. The additional
pavement would drain off the eastern side of the highway. Under current conditions,
water draining off the eastern side of the highway percolates into the soil, and does not
appear to drain away from the area. The open area to the east of the highway drops one
to two feet from the highway surface and appears to collect and percolate run-off. It is
anticipated that with the increased pavement run-off and decreased open area to the side
of the highway, run-off would continue to adequately percolate in this area, and that

significant storm water drainage changes would not occur.

e. Refer to items c and d.

f. Refer to items c and d.

g. There are no houses existing or proposed within the project area.

h. The Federal Emergency Management Agency Flood Insurance Rate Map indicates that

the portion of the project area within and south of Dolan Road is within Zone X, an area
with a 0.2 percent annual chance flood. The northern portion of the project area is
outside of a flood zone (Federal Emergency Management Agency 2009). The proposed
improvements are either pavement, level with the ground, or small profile vertical poles

for signal lights, neither of which would interfere with flood flows.
1. The project area is not downstream of a significant dam or levee.

j. The portion of the project area west of State Route 1 and immediately south of Dolan
Road is shown as an area of potential tsunami wave movement. The actual pattern of
tsunami movement is dependent on numerous factors, including the location and size of
the event triggering the tsunami, tidal phase, etc., and could be significantly altered with
sea level rise. Therefore, the maps provide only a rough planning guide. In any case, the
map does not indicate significantly deep or widespread inundation of the project area in

the event of a tsunami.
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10. LAND USE AND PLANNING

Would the project:
Potentially Less-than-Significant Less-Than- No
Significant Impact with Mitigation Significant I ;
Impact Measures Incorporated Impact mpac
a. Physically divide an established community? a a a v
(D
b. Conflict with any applicable land-use plan, a Q a v
policy, or regulation of an agency with
jurisdiction over the project (including, but
not limited to, the general plan, specific plan,
local coastal program, or zoning ordinance)
adopted for the purpose of avoiding or
mitigating an environmental effect?
(3,4,5, 6,29, 30)
c. Conflict with any applicable habitat a Q a v
conservation plan or natural community
conservation plan? (3, 4, 5, 6)

Comments:

a. The proposed project would expand existing intersection improvements within an
existing highway right-of-way. The Moss Landing Community Plan area spans both
sides of State Route 1. Although the highway does divide the community into western
and eastern parts, the proposed improvements would not further divide the community.
The proposed signal lights (Alternative 8A, Alternative 9A. Alternative 9B) would
provide a protected crossing for pedestrians between sides of the highway to connect the
two sides of the Community Plan area. Although Alternative 2-3-4 would not provide a
pedestrian crossing, it would not result in a worsening of existing division between the
two sides of Moss Landing.

b. The current Moss Landing Community Plan calls for expansion of State Route 1 to four
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lanes (two in each direction) throughout the Community Plan area. The draft Moss
Landing Community Plan scales back expansion plans for State Route 1, but retains
plans for the addition of lanes, a roundabout, or other improvements at three
intersections within the Community Plan area, including the project area. Caltrans’
concept plans for State Route 1 call for a four-lane conventional highway or expressway
in the Moss Landing area, or achieving similar capacity through the provision of
alternative transportation. The California Coastal Act includes a policy to maintain two-
lane scenic highways in rural areas. Coastal Act Section 30254 states in part “it is the
intent of the Legislature that State Highway Route 1 in rural areas of the coastal zone
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remain a scenic two-lane road.” The California Coastal Commission desires to keep
State Route 1 through the Moss Landing area at the existing two lane configuration. The
Coastal Commission’s periodic review of the Monterey County local coastal programs
promotes diversion of traffic to other routes, and use of alternative transportation modes
through Moss Landing. State Route 1 in this location is currently constructed with one
through lane in each direction and two supplemental lanes (a right turn lane in the
northbound direction, and a left turn lane / receiving lane in the southbound direction.
The proposed project would not add new through lanes beyond the immediate area of
the intersection, and would be consistent with Coastal Act direction for State Route 1.

c. Refer to the Biological Resources section, item f.
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11. MINERAL RESOURCES

Would the project:
Potentially Less-than-Significant Less-Than- N
Significant Impact with Mitigation Significant I ° ;
Impact Measures Incorporated Impact mpac
a. Result in loss of availability of a known d a a v
mineral resource that would be of value to
the region and the residents of the state?
(3,4,5,6)
b. Result in the loss of availability of a locally a Q d 4
important mineral resource recovery site
delineated in a local general plan, specific
plan, or other land-use plan? (3, 4, 5, 6)
Comments:
a. The proposed project would not result in the loss of a mineral resource. No mineral
resources are known in the project area.
b. The project area is not delineated as a mineral resource recovery area.
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12. NOISE

Would the project:

Potentially
Significant
Impact

Less-than-Significant
Impact with Mitigation
Measures Incorporated

Less-Than-
Significant
Impact

Impact

a. Result in exposure of persons to or
generation of noise levels in excess of
standards established in the local general
plan or noise ordinance, or in applicable
standards of other agencies? (1, 2, 3)

Q

Q

v

b. Result in exposure of persons to or
generation of excessive ground-borne

vibration or ground borne noise levels? (1, 2)

¢. Result in a substantial permanent increase in
ambient noise levels in the project vicinity
above levels existing without the project? (1)

vicinity above levels existing without the
project? (1, 2)

d. Result in a substantial temporary or periodic
increase in ambient noise levels in the project

noise levels? (2)

e. For a project located within an airport land-
use plan or, where such a plan has not been
adopted, within two miles of a public airport
or public-use airport, expose people residing
or working in the project area to excessive

private airstrip, expose people residing or

levels? (2)

f. For a project located within the vicinity of a

working in the project area to excessive noise

Comments:

a. The project area is industrial, with a high level of existing traffic noise and no nearby

noise-sensitive receptors. The Monterey County General Plan indicates that noise levels

up to 75 dBA are acceptable and up to 80 dBA are conditionally acceptable at industrial

uses. The proposed project would result in additional noise only during the construction

phase. The construction noise would not exceed standards for the adjacent industrial

uses.
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b. Construction of the proposed project could involve brief periods of ground borne noise,
depending on the construction methods necessary to prepare the site for the
improvements. Because there are no sensitive receptors in the project area, and existing
noise levels are high due to traffic on State Route 1, the construction noise would have a

less than significant effect.

c. The proposed project would not result in any permanent increase in noise.
d. Construction noise would have a less than significant impact. Refer to item a and item b.
e. The project area is not located within an airport land use plan or within two miles of a

public use airport. The nearest public use airports are in Watsonville to the north and

Marina to the south, both more than two miles from the project area.

f. There are no known private landing strips within two miles of the project area.
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13. POPULATION AND HOUSING

Would the project:
Potentially Less-than-Significant Less-Than- No
Significant Impact with Mitigation Significant I ;
Impact Measures Incorporated Impact mpac
a. Induce substantial population growth in an a a a v
area, either directly (e.g., by proposing new
homes and businesses) or indirectly (e.g.,
through extension of roads or other
infrastructure)? (1, 3, 4, 5, 6)
b. Displace substantial numbers of existing a Q d 4
housing, necessitating the construction of
replacement housing elsewhere? (1)
c. Displace substantial numbers of people, a Q a v
necessitating the construction of replacement
housing elsewhere? (1)
Comments:
a. The proposed project would not increase population growth. The capacity of the Moss

Landing segment of State Route 1 would remain unchanged for most of its length and

the proposed project would not induce growth in the area.

b. There is no housing in the project area.

C. The proposed project would not displace people.
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14. PuBLIC SERVICES

Would the project result in substantial adverse physical impacts associated with the provision of

or need for new or physically altered governmental facilities, the construction of which could

cause significant environmental impacts, in order to maintain acceptable service ratios, response

times, or other performance objectives for any of the following public services:

Potentially Less-than-Significant Less-Than- No
Significant Impact with Mitigation Significant I ;
Impact Measures Incorporated Impact mpad
a. Fire protection? (1) a Q a 4
b. Police protection? (1) a a a v
c. Schools? (1) d a a v
d. Parks? (1) a Q a 4
e. Other public facilities? (1) u a a v
Comments:
a. The proposed project is a road improvement project that would not increase the need for
fire protection services.
b. The proposed project is a road improvement project that would not increase the need for
police protection services.
c. The proposed project is a road improvement project that would not increase the need for
schools.
d. The proposed project is a road improvement project that would not increase the need for
parks.
e. The proposed project is a road improvement project that would not increase the need for
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other public services.
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15. RECREATION

Potentially Less-than-Significant Less-Than- N
Significant Impact with Mitigation Significant I °
Impact Measures Incorporated Impact mpact
a. Would the project increase the use of existing a a a v
neighborhood and regional parks or other
recreational facilities such that substantial
physical deterioration of the facility would
occur or be accelerated? (1)
b. Does the project include recreational a Q d 4
facilities or require the construction or
expansion of recreational facilities, which
might have an adverse physical effect on the
environment? (1)
Comments:
a. The proposed project is a road improvement project that would not increase the use of
recreational facilities.
b. The proposed project does not include recreational facilities or require their construction

or expansion.
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16. TRANSPORTATION/TRAFFIC

Would the project:

Potentially Less-than-Significant Less-Than-
Significant Impact with Mitigation Significant

Impact Measures Incorporated Impact Impact

a. Conflict with an applicable plan, ordinance a a v d
or policy establishing measures of
effectiveness for the performance of the
circulation system, taking into account all
modes of transportation including mass
transit and non-motorized travel and relevant
components of the circulation system,
including but not limited to intersections,
streets, highways and freeways, pedestrian
and bicycle paths, and mass transit?

(3,4,5, 6, 30, 31, 36)

b. Conflict with an applicable congestion u a d v
management program, including, but not
limited to level of service standards and
travel demand measures, or other standards
established by the county congestion
management agency for designated roads or
highways? (32)

c. Result in a change in air traffic patterns, d a d v
including either an increase in traffic levels or
a change in location that results in
substantial safety risks? (1)

d. Substantially increase hazards due to a d a a v
design feature (e.g., sharp curves or
dangerous intersections) or incompatible uses
(e.g., farm equipment)? (1)

e. Result in inadequate emergency access? a Q a v
(1, 2, 25)

f. Conflict with adopted policies, plans, or d a a v
programs regarding public transit, bicycle, or
pedestrian facilities, or otherwise decrease
the performance or safety of such facilities?
(1, 33)

Comments:

a. The proposed project would address turning movements and other safety concerns at the
intersection. The State Route 1 segment through Moss Landing currently operates at
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levels of service as low as LOS F during peak hours during the summer, and is expected
to worsen if additional capacity is not provided. The Caltrans concept target for this
segment of State Route 1 is LOS D. To achieve LOS D, Caltrans’s Transportation
Concept Report for State Route 1 calls for two additional through lanes or equivalent
capacity in alternative modes (California Department of Transportation 2006, 2011).
Intersection operations were evaluated for off-peak months when traffic flows smoothly
in Moss Landing. At the intersection, mainline movements operate at LOS A
(notwithstanding the segment level of service identified earlier), but right turns from
Dolan Road operate at LOS C and LOS E, and left turns from Dolan Road operate at
LOS E and LOS F. Under the 2035 traffic scenario, the existing configuration is
projected to operate at LOS A for mainline traffic, LOS F for Dolan Road left turns, and
LOS D and LOS F for Dolan Road right turns (Hatch Mott McDonald. 2013).

Alternative 2-3-4 does not stop mainline traffic has the least effect on levels of service.
Alternative 2-3-4 would continue the LOS A intersection conditions for mainline traffic
for both the current and 2035 scenarios. Dolan Road left turns would degrade from LOS
E in the AM peak and LOS F in the PM peak to LOS F in both peak hours. Dolan Road
right turns would degrade from LOS C in the AM peak and LOS E in the PM peak to
LOS D in the AM peak and LOS F in the PM peak. Alternative 2-3-4 operates at
unacceptable levels of service for at least one peak hour under both current and 2035
scenarios.

With the Alternative 8A full signal light, mainline traffic would decrease to a still
acceptable LOS B with existing traffic conditions. Under the 2035 scenario, the
intersection would continue to operate at LOS B during the 2035 AM peak hour, but
degrade to LOS D during the 2035 PM peak hour. Alternative 8A would result in
northbound PM peak hour queues during the State Route 1 red light phase of up to
about 850 (current conditions) to 1,150 feet (2035 conditions). The longest queues could
interfere with turning movements at Moss Landing Road, which is about 1,500 feet to
the south. Southbound peak hour queues would be about 250 feet.

With the Alternative 9A half signal light (single signalized northbound lane and free-flow
southbound lane), mainline traffic would remain at LOS A in the AM peak hour and
decrease to LOS B in the PM peak hour. With the Alternative 9B half signal light (two
signalized northbound lanes and free-flow southbound lane) mainline traffic would
operate at LOS A during both peak hours. Alternative 9A would result in northbound
PM peak hour queues during the State Route 1 red light phase of up to about 700 to 900
feet. No queues would occur in the southbound direction because the stop phase would
not apply to southbound traffic. Alternative 9B would result in northbound PM peak
hour queues during the State Route 1 red light phase of up to about 200 to 300 feet. No
queues would occur in the southbound direction because the stop phase would not apply
to southbound traffic.
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The addition of signal lights (Alternative 8A, Alternative 9A, and Alternative 9B) could
somewhat reduce level of service for mainline traffic, but would significantly improve
safety and decrease delays for left turns. Under all three signalized alternatives
operations are acceptable under the current scenario. In the 2035 scenario, operations are
below acceptable levels (LOS D) during the PM peak hour for Alternative 8A and
Alternative 9A. However, none of the alternatives degrades existing or 2035 levels of

service compared to the no project baseline.

The Transportation Agency for Monterey County is the Congestion Management
Agency for the Monterey Bay region. The Monterey County Regional Transportation
Plan was adopted in 2010 and provides a long-range plan for transportation
improvements. The Regional Transportation Improvement Program is a five-year
program of transportation projects, aligned with the State Transportation Improvement
Program. Together, the Regional Transportation Plan and Regional Transportation
Improvement Program serve as the congestion management program for Monterey
County. The proposed project is not a listed project in the Regional Transportation Plan
or the 2012 Regional Transportation Improvement Program, but would not interfere

with projects that are included. Refer to item a regarding operational standards.
The proposed project would not affect air traffic.

The proposed project would reduce existing safety concerns at the intersection. The full
and half signal lights (Alternative 8A, Alternative 9A, and Alternative 9B) would provide
protected turns to eliminate existing conflicts between left turn movements (southbound
left turns from Dolan Road conflict with eastbound left turns from southbound State

Route 1, in addition to conflicts with mainline traffic).

Both State Route 1 and Dolan Road are designated as emergency routes, and could be
used for evacuation or emergency response routes. The proposed project would improve
traffic movements and safety at the intersection of these roads and improve emergency

response use of these routes.

The proposed project would not conflict with plans for transit, pedestrians, or bicycles.
The full signalization of the intersection (Alternative 8A), and to a lesser degree half
signalization of the intersection (Alternative 9A and Alternative 9B), would afford
protected crossings of the intersection for pedestrians, including bus riders, most of
whom need to cross the free-flowing State Route 1 traffic lanes to or from the
northbound bus stop. The proposed project does not interfere with the coastal path
planned to the west of State Route 1.
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17. UTILITIES AND SERVICE SYSTEMS

Would the project:

Potentially Less-than-Significant Less-Than-
Significant Impact with Mitigation Significant

Impact Measures Incorporated Impact Impact

a. Exceed wastewater treatment requirements a a d v
of the applicable Regional Water Quality
Control Board? (1)

b. Require or result in the construction of new a v a d
water or wastewater treatment facilities or
expansion of existing facilities, the
construction of which could cause significant
environmental effects? (1)

c. Require or result in the construction of new u a 4 d
storm water drainage facilities or expansion
of existing facilities, the construction of
which could cause significant environmental
effects? (1, 2)

d. Have sufficient water supplies available to a a a v
serve the project from existing entitlements
and resources, or are new or expanded
entitlements needed? (1)

e. Result in a determination by the wastewater a Q d 4
treatment provider, which serves or may
serve the project that it has inadequate
capacity to serve the project’s projected
demand in addition to the provider’s existing
commitments? (1)

f. Be served by a landfill with sufficient a Q 4 a
permitted capacity to accommodate the
project’s solid-waste disposal needs? (1)

g. Comply with federal, state, and local statutes d a a 4
and regulations related to solid waste? (1)

Comments:
a. The proposed project would not generate wastewater.

b. The proposed project would not generate wastewater, and would only temporarily
require water during construction activities. However, water would be drawn from an

over-drafted aquifer. Refer to Hydrology and Water Quality section item b.
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C. Storm water is expected to drain to and percolate within a depressed area at the side of
the highway as it does under existing conditions. Refer to Hydrology and Water Quality

section item d.

d. The proposed project would only temporarily require water. Refer to the Hydrology and
Water Quality section, item b.

e. The proposed project would not generate wastewater.

f. The proposed project would only temporarily generate waste materials during
construction. Therefore, the impact to affected landfill(s) would be less than significant.

g. The proposed project would be required to comply with relevant federal, state, and local
statutes and regulations related to solid waste.
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18. MANDATORY FINDINGS OF SIGNIFICANCE

Potentially Less-than-Significant Less-Than-
Significant Impact with Mitigation Significant

Impact Measures Incorporated Impact Tmpact

a. Does the project have the potential to a v d a
degrade the quality of the environment;
substantially reduce the habitat of a fish or
wildlife species; cause a fish or wildlife
population to drop below self-sustaining
levels; threaten to eliminate a plant or animal
community; substantially reduce the number
or restrict the range of an endangered, rare,
or threatened species; or eliminate important
examples of the major periods of California
history or prehistory? (1, 2, 5, 6, 10, 11, 12)

b. Does the project have impacts that are a a v a
individually limited, but cumulatively
considerable? (“Cumulatively considerable”
means that the incremental effects of a
project are considerable when viewed in
connection with the effects of past projects,
the effects of other current projects, and the
effects of probable future projects)
(1,2,5,6,10, 11, 12)

c. Does the project have environmental effects, a a d v
which will cause substantial adverse effects
on human beings, either directly or
indirectly? (1)

Comments:

a. The proposed project could have impacts on endangered plants, specifically Congdon’s
tarplant, which is ranked by the California Native Plant Society as a List 1B.1 plant. The
Biological Resources section includes a mitigation measure to require pre-construction

surveys to protect this plant.

b. Cumulative projects could result in the loss of larger numbers of Congdon’s tarplant;
however, the proposed project affects only a very small area of potential habitat for this
species and the cumulative contribution from disturbance of the project area would be
very small. In any case, the Biological Resources section includes a imitation measure to
require pre-construction surveys to protect Congdon’s tarplant, and to mitigate for
impacts to the plant(s) should they occur.

C. The proposed project would not cause substantial adverse effect on human beings.
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10.

11.

12.

13.
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