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State Route 1 HOV Lane Widening Project
(From Morrissey Boulevard to San Andreas Road)
LOCATION HYDRAULIC STUDY REPORT

Errata
June 10, 2015
This Errata sheet revises the Location Hydraulic Study Report as described below.

1. Need. Section 1.3 of the report is replaced in its entirety with the following text.

1.3 Need for Project
Purpose

The purpose of the proposed Tier | project on Route 1 within the project limits is to achieve
the following:
e Reduce congestion.
e Promote the use of alternative transportation modes as means to increase
transportation system capacity.
e Encourage carpooling and ridesharing.

The purpose of the Tier Il project is to:
e Reduce congestion.
e Improve safety.
e Promote the use of alternative transportation modes as means to increase
transportation system capacity.

The main distinction between the Tier | and Tier Il project purposes is the Tier Il project also
addresses a congestion-related safety need within its limits but will not promote carpooling
in the Route 1 corridor.

The Tier | and Tier |l projects are intended to address specific deficiencies and needs on
Route 1, as described in the following subsection.

Need

The Tier | and Tier Il projects address the following needs resulting from deficiencies on
Route 1 within the project limits:
e Several bottlenecks along Route 1 in the southbound and northbound directions
cause recurrent congestion during peak hours.
e Travel time delays due to congestion are experienced by commuters, commerce,
and emergency vehicles.
e “Cut-through” traffic, or traffic on local streets, occurs and is increasing because
drivers seek to avoid congestion on the highway.
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e Limited opportunities exist for pedestrians and bicyclists to safely get across Route 1
within the project corridor.

Within the Tier | project limits, in addition to the common needs identified above there is a
need to address the following corridor-wide deficiencies:
¢ Insufficient incentives to increase transit service in the Route 1 corridor because
congestion threatens reliability and cost-effective transit service delivery.
e Inadequate facilities to support carpool and rideshare vehicles over single-occupant
vehicles, reducing travel time savings and reliability.

The Tier Il project, in addition to the common needs identified above, also addresses the
following need:

e Improve operational safety to address accident rates in excess of the statewide
average.

Project Alternatives. Section 1.2 of the report is replaced in its entirety with the following
text.

1.2 Project Alternatives

This section describes the proposed project improvements and the project alternatives
developed to meet the purpose and need, while avoiding or minimizing environmental
impacts. The alternatives are the Tier | Corridor HOV Lane Alternative, the Tier | Corridor
TSM Alternative, and the Tier Il Auxiliary Lane Alternative.

The proposed Tier | and Tier Il project locations are in Santa Cruz County, California, on
Route 1.The Tier | eastern project limit is just south of the village of Aptos, approximately
0.4 mile south of the San Andreas-Larkin Valley Road interchange; the Tier | project then
traverses the villages of Soquel, Live Oak and unincorporated Santa Cruz County. The
western Tier | project limit is in the City of Santa Cruz, approximately 0.4 mile north of the
Morrissey Boulevard interchange, for a total length of 8.9 miles. The Tier Il project limits,
which lie within the Tier | corridor, begin at 41* Avenue on the east and extend a distance of

1.4 miles westward to Soquel Avenue.

Within the Tier | and Tier |l project limits, Route 1 is a four-lane divided freeway with 12-foot
lanes. In the southbound direction the existing inside paved shoulder width varies from
approximately 4 feet to 18 feet and in the northbound direction the existing inside paved
shoulder width varies from 7 feet to 18 feet. In the southbound direction in the project
corridor, the outside shoulder width varies from 8 feet to 12 feet. In the northbound

direction in the project corridor, the outside shoulder width varies from 6 feet to 8 feet.
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The purpose of the Tier | project is to reduce congestion, promote the use of alternative
transportation modes as means to increase transportation system capacity, and encourage
carpooling and ridesharing. The purpose of the Tier Il project is to reduce congestion,
improve safety, and promote the use of alternative transportation modes as means to

increase transportation system capacity.

Alternatives

This section describes the Tier | Corridor Alternatives and the Tier Il Auxiliary Lane
Alternative that were analyzed in this document. The Project Development Team studied
various design alternatives and options. In an effort to reduce and avoid impacts, the Project
Development Team also considered preliminary environmental information to better
understand the impacts of those alternatives. The views of stakeholders were elicited
through public information meetings and meetings with local agency staff and elected
officials. From this preliminary analysis and public outreach, a longer list of alternatives and
options was narrowed to include the alternatives described below.

The Tier | Corridor HOV Lane and TSM Alternatives were originally conceived as
construction-level study alternatives, under the assumption that funding would be available
in the near future. The Project Development Team recognized that funding sources to
construct either of those alternatives would be limited in the short term and that
implementation of the Tier | project would occur over a multi-year period. To make a
decision on the types of transportation improvements that would occur within the corridor
in the future, Tier | project implementation alternatives were identified. The team decided
to study the HOV Lane and TSM Alternatives in a Tier | or Master Plan environmental
document. The Tier I/1l DEIR/EA will allow for the identification of a preferred corridor
alternative for the 8.9-mile-long project corridor and facilitate the programming of funds. At
the same time, the team also recognized that there was sufficient funding to implement a
construction-level Tier Il project within the corridor that would have more immediate
congestion-relief benefits. Accordingly, a Tier Il Auxiliary Lane and Pedestrian/Bicycle
Overcrossing Alternative is also defined and analyzed in the Tier I/1l DEIR/EA.

The Tier | corridor analysis includes three alternatives: a Tier | Corridor HOV Lane
Alternative, a Tier | Corridor TSM Alternative, and a Tier | No Build Alternative. As funding
becomes available, the high-priority improvements in the corridor would become
subsequent incremental (Tier Il) construction-level projects and would be subject to
separate environmental reviews.

The Tier Il corridor analysis considers an Auxiliary Lane Alternative and Pedestrian/Bicycle
Overcrossing, and a No Build Alternative. The Tier Il project is located between 41 Avenue
and Soquel Avenue/Drive. It is anticipated that construction of the Tier Il project could begin
in 2019.
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Common Design Features of the Tier | Corridor HOV Lane and TSM Alternatives

The Tier | HOV Lane and TSM Alternatives share many features, such as: the addition of
auxiliary lanes, new pedestrian/bicycle overcrossings over Route 1, and Transportation
Operations System elements. These common design features are described below.

Auxiliary Lanes

Auxiliary lanes are designed to reduce conflicts between traffic entering and exiting the
highway by connecting the on-ramp of one interchange to the off-ramp of the next; they are
not designed to serve through traffic. Auxiliary lanes would be constructed to improve
merging operations at the locations listed below:

e Freedom Boulevard and Rio Del Mar Boulevard — northbound and southbound

e Rio Del Mar Boulevard and State Park Drive — northbound and southbound

e State Park Drive and Park Avenue — both directions in the TSM Alternative;
southbound only in the HOV Lane Alternative

e Park Avenue and Bay Avenue/Porter Street — northbound and southbound

e 41° Avenue and Soquel Avenue/Drive — northbound and southbound

New Pedestrian/Bicycle Overcrossings

Both Tier | alternatives would construct new pedestrian/bicycle overcrossings of Route 1 at
the following locations:

e Mar Vista Drive — The crossing would start on the north side of Route 1 and parallel
the highway eastward for approximately 600 feet, doubling back westward as it
climbs before crossing the highway and McGregor Drive at a right angle and then
descending by switchbacks to and along Mar Vista Drive for approximately 550 feet;
the final design will be determined as part of the Tier Il design/environmental
analysis of this facility.

e Chanticleer Avenue — The crossing would start at the Chanticleer Avenue cul-de-sac
on the north side of Route 1 and run parallel the highway for approximately 400
feet to the west and then cross Route 1 and Soquel Avenue (frontage road) on a
curved alignment, terminating just west of Chanticleer Avenue on the south side of
the highway and Soquel Avenue (frontage road).

e Trevethan Avenue — The crossing would start on the north side of Route 1 at
Trevethan Avenue and parallel the highway approximately 600 feet before crossing
on an angle and continuing along the banks of the western tributary to Arana Gulch
to terminate close to Harbor High School; multiple configurations are possible, with
the final design to be determined as part of the subsequent design/environmental
analysis of this facility.
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Other Common Features of the Tier | Corridor Alternatives

The Tier | Corridor Alternatives would include reconstruction of the Santa Cruz Branch Rail
Line bridges over Route 1 and the State Park Drive, Capitola Avenue, 41* Avenue, and
Soquel Avenue overcrossings. The Santa Cruz Branch Line railroad underpass structures are
proposed to be modified or replaced to accommodate highway widening to match the
ultimate six-through-lane concept, including shoulder and sidewalk facilities to
accommodate pedestrians and bicycles. These modifications will lower the highway profile
to provide standard clearances. In addition the Aptos Creek Bridge would be widened.

Both build alternatives would include Transportation Operations System elements such as
changeable message signs, closed-circuit television, microwave detection systems, and
vehicle detection systems. In addition, ramp metering and HOV on-ramp bypass lanes with
highway patrol enforcement areas would be constructed on the Route 1 ramps within the
Tier | project limits; however, only the HOV Lane Alternative would include HOV lanes on the
mainline.

Table 1-4 summarizes the major features of the Tier | Corridor Alternatives.

Tier | Corridor HOV Lane Alternative

The Tier | Corridor HOV Lane Alternative includes the following main components, which are
discussed in detail below and are shown in Figure 1-3 and in plan view in Appendix G of the
EIR/EA:

e Highway mainline to include northbound and southbound HOV lanes throughout
the project limits;

e Auxiliary lanes;

e Highway interchange reconfigurations and improvements such as ramp metering,
on-ramp HOV bypass lanes and California Highway Patrol enforcement areas, and
stormwater drainage/treatment facilities;

e Construction of three pedestrian/bicycle overcrossings;

e Reconstruction of two Santa Cruz Branch Rail Line overcrossings in Aptos;

e Widening of the Aptos Creek Bridge;

e Replacement of the Capitola Avenue overcrossing;

e Retaining walls;

e Soundwalls; and

e Traffic signal coordination and other transportation operation system
improvements.

The Tier | Corridor HOV Lane Alternative would expand the existing four-lane highway to a
six through-lane facility by adding HOV lanes in both the northbound and southbound
directions. HOV lanes would be constructed entirely within the existing median where
possible. In those areas where the median is not wide enough to accommodate additional
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lanes, widening would occur outside of the existing freeway footprint. The southernmost
1.5 miles of the freeway can accommodate an HOV lane inside the existing median. From
approximately Freedom Boulevard to Soquel Drive, the existing median is not wide enough
to accommodate an HOV lane, so the space needed for the additional lanes would be
achieved through a combination of median conversion within existing right-of-way and
acquisition of property adjacent to the freeway. Plan drawings depicting the Tier | Corridor
HOV Lane Alternative are presented in Appendix G of the EIR/EA, Figures HOV-1 through
HOV-20.
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Table 1-4: Major Project Features
Tier | Project Alternatives

Project Features HOV Lar'1e TSM . No Buil-d
Alternative Alternative | Alternative
Highway Mainline Changes
HOV lanes X
Lower highway profile at Santa Cruz Branch Line
bridge crossings’ X X
Auxiliary Lane Improvements
Northbound and southbound between Freedom X X
Boulevard and Rio Del Mar Boulevard
Northbound and southbound between Rio Del Mar X X
Boulevard and State Park Drive
Northbound between State Park Drive and Park X
Avenue
Southbound between State Park Drive and Park X X
Avenue
Northbound and southbound between Park Avenue
and Bay Avenue/Porter Street X X
Northbound and southbound from 41°* Avenue to
Soquel Avenue/Drive X X
Highway Interchange Improvements
Reconfigure all nine interchanges within project limits X
Reconstruct State Park Drive, 41st Avenue, and X
Soquel overcrossings
Ramp metering X X
On-ramp HOV bypass lanes X X
On-ramp California Highway Patrol enforcement X X
areas
Stormwater drainage and treatment facilities X X
New Pedestrian/Bicycle Overcrossings
Mar Vista Drive Crossing X X
Chanticleer Avenue Crossing X X
Trevethan Avenue Crossing X X
Santa Cruz Branch Line Bridges Replacement X X
Aptos Creek Bridge Widening X X
Capitola Avenue Overcrossing Replacement X X
Retaining Walls X X
Soundwalls X X
Traffic Signal Coordination X X X
Transportation Operations System X X X
Transit-Supportive Improvements X

1 Existing highway profile does not meet vertical clearance standards for railroad bridge crossings.
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Figure 1-3: Tier | Corridor HOV Lane Alternative — Project Features
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The Tier | Corridor HOV Lane Alternative would expand the existing four-lane highway to a
six through-lane facility by adding HOV lanes in both the northbound and southbound
directions. HOV lanes would be constructed entirely within the existing median where
possible. In those areas where the median is not wide enough to accommodate additional
lanes, widening would occur outside of the existing freeway footprint. The southernmost
1.5 miles of the freeway can accommodate an HOV lane inside the existing median. From
approximately Freedom Boulevard to Soquel Drive, the existing median is not wide enough
to accommodate an HOV lane, so the space needed for the additional lanes would be
achieved through a combination of median conversion within existing right-of-way and
acquisition of property adjacent to the freeway. Plan drawings depicting the Tier | Corridor
HOV Lane Alternative are presented in Appendix G of the EIR/EA, Figures HOV-1 through
HOV-20.

A mandatory standard median width (22 feet) set by Caltrans in its Highway Design Manual
is proposed through most of the project corridor, north of Freedom Boulevard. The
mandatory standard median width comprises two 10-foot-wide inside shoulders and a
2-foot-wide barrier. Where meeting the mandatory median width standard would result in
acquiring property on the non-highway side of existing frontage roads, inside shoulder
widths of 5 feet are proposed to reduce property requirements and impacts. Five feet is a
nonstandard inside shoulder width for a Caltrans facility. This exception to shoulder-width
design standards has received conceptual review in meetings between Caltrans and the
project sponsor. All projects requiring design exceptions must ultimately be approved by
Caltrans.

The Tier | Corridor HOV Lane Alternative would modify or reconstruct all nine interchanges
within the project corridor to improve merging operations and ramp geometry by increasing
the length of lanes for acceleration and deceleration, adding HOV bypass lanes and mixed-
flow lanes to on-ramps, and improving sight distances. The Bay Avenue/Porter Street and
41% Avenue interchanges would be modified to operate as one interchange with frontage
roads connecting the two interchanges. Where feasible, design deficiencies on existing
ramps would be corrected to meet current design standards. Ramp metering and HOV
bypass lanes would be provided on all Route 1 on-ramps. This alternative would include
auxiliary lanes between all interchange ramps (with the exception of a northbound auxiliary
lane between State Park Drive and Park Avenue) and Transportation Operations System
elements, such as changeable message signs, microwave detection systems, and vehicle
detection systems. Bridge structures and the Capitola Avenue overcrossing would be
modified or replaced to accommodate the HOV lanes. New and widened highway crossing
structures would include shoulder and sidewalk facilities to accommodate pedestrians and
bicycles. The HOV Lane Alternative would include three new pedestrian/bicycle
overcrossings of Route 1. The two existing Santa Cruz Branch Line structures over Route 1 in
Aptos would be replaced with longer bridges at the same elevation, and the highway profile
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would be lowered to achieve standard vertical clearance under the bridges to make room

for the HOV and auxiliary lanes. In addition, this design configuration would reduce

environmental impacts. The existing Route 1 bridge over Aptos Creek would be widened on

the outside to accommodate the HOV lanes in each direction. The existing Capitola Avenue

overcrossing would be replaced with a longer structure.

Retaining walls would be constructed to minimize property acquisitions and reduce

environmental impacts. At locations where frontage roads are adjacent to Route 1, concrete

barriers would be constructed to separate the highway and frontage road.

Changes to Highway Mainline with the Tier | Corridor HOV Lane Alternative

Route 1 would be expanded to allow for two standard-width (12-foot) mixed-flow lanes,
one standard-width (12-foot) HOV lane, and standard-width outside (10-foot) shoulders
in each direction.

The proposed lanes would be constructed within the existing 45-foot median. In
locations where the existing median width is less than 45 feet, widening would occur
both in the median and at the outside, generally within the existing Route 1 right-of-
way.

Where auxiliary lanes are proposed, widening by approximately 12 feet outside of the
existing highway footprint would occur.

A mandatory standard median width of 22 feet is proposed through most of the
corridor.

The highway centerline would be shifted northward in the vicinity of the Santa Cruz
Branch Line crossings in Aptos to reduce impacts to wetlands. The bridge over Aptos
Creek would be widened to allow for four new lanes: two HOV, two auxiliary, and
pedestrian/bicycle facilities.

Route 1 would be lowered to obtain vertical clearance at the Santa Cruz Branch Line
crossings in Aptos (see Appendix G of the EIR/EA, Figures HOV-14 and HOV-15). A
mandatory standard median width of 22 feet is proposed to minimize impact to the
railroad bridge.

At three locations, median and inside shoulder widths would be nonstandard to reduce
impacts to adjacent streets. The three locations are: McGregor Drive, Cabrillo College
Drive, and Kennedy Drive. At these three constrained locations, the inside shoulder in
the constrained direction would be a nonstandard 5 feet, and the median would be a
nonstandard 17 feet.

Auxiliary Lane Improvements with the Tier | Corridor HOV Lane Alternative

The auxiliary lane improvements are discussed above in Section 1.5 Common Design Features of
the Tier | Corridor HOV Lane and TSM Alternatives.
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Interchange Improvements with the Tier | Corridor HOV Lane Alternative

All nine interchanges within the project corridor would be modified under the Tier | Corridor
HOV Lane Alternative, including overcrossing and undercrossing widening or replacement. These
modifications would improve merging operations and ramp geometrics, and accessibility and
safety for pedestrians and bicyclists. Major interchange improvements would include the
following:

e Reconfiguration of intersections, including replacement or widening of highway
overcrossings and undercrossings.

e Intersections of freeway ramps with local roads would be modified to shorten the
pedestrian and bike crossing distances. Additionally, free right turns would be
eliminated where feasible and traffic signals installed to improve traffic flow and slow
vehicle traffic speeds through the bike and pedestrian crossing areas.

e Local roadways would be widened at the interchanges to accommodate the anticipated
travel demand.

e Drainage and stormwater runoff treatment facilities would be provided.

Interchange improvements and design reconfigurations proposed for each interchange are
listed in Table 1-5.

Table 1-5: Interchange Improvements and Reconfigurations
Tier | Corridor HOV Lane Alternative

Project
Route 1 Plan
Interchange Sheet Tier | Corridor HOV Lane Alternative Features
Location No. .

The existing northbound cloverleaf off-ramp free right-turn onto Larkin Valley
Road would be eliminated in favor of a signalized 90-degree intersection.

A signalized intersection would be provided at the San Andreas Road ramps and
the free right-turns would be eliminated.

San Andreas/ The existing on-ramps would be widened to accommodate HOV bypass lanes.

;arkm Valley HOV-20 | The southbound Route 1 bridge over San Andreas/Larkin Valley Road would be
oads . . i
Interchange widened into the n_1ed|an to accommodate the HOV Iane_s. _ _ _
San Andreas/Larkin Valley Roads would be widened within the Tier | project
limits to add turn lanes.
New sidewalks would be added along San Andreas/Larkin Valley Roads within
the Tier | project limits.
The existing ramp termini at Freedom Boulevard would be modified to provide
less-skewed intersections with Freedom Boulevard. These intersections would be
signalized, and free right-turns would be eliminated.
Freedom The southbound off-ramp would be widened to two exit lanes.
Boulevard HOV-18 | The existing on-ramps would be widened to accommodate HOV bypass lanes.
Interchange Freedom Boulevard would be widened within the Tier | project limits to add turn

lanes.

The Freedom Boulevard/Bonita Drive intersection would be enlarged to add turn
lanes and achieve acceptable level of service.
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Table 1-5: Interchange Improvements and Reconfigurations

Tier I Corridor HOV Lane Alternative

Route 1
Interchange
Location

Project
Plan
Sheet
No.!

Tier 1 Corridor HOV Lane Alternative Features

The Freedom Boulevard bridge would be replaced with a wider structure that
would accommodate a new turn lane on Freedom Boulevard and the new HOV
lanes on Route 1.

New sidewalks would be added along Freedom Boulevard within the Tier |
project limits.

Rio Del Mar
Boulevard
Interchange

HOV-16

The northbound on-ramp would be realigned to form the north leg of a four-way
intersection with Rio Del Mar Boulevard and the northbound off-ramp. This
intersection would be signalized, and free right turns would be eliminated

The northbound off-ramp would be widened to two exit lanes.

The southbound ramps would be widened, the intersection with Rio Del Mar
Boulevard signalized, and free right-turns eliminated.

The existing on-ramps would be widened to accommodate HOV bypass lanes.

Soquel Drive would be shifted northward to accommodate the roadway widening
along the northbound off-ramp.

Rio Del Mar Boulevard would be widened within the Tier | project limits to add
turn lanes and a through lane in each direction.

The Rio Del Mar Boulevard bridge over Route 1 would be replaced with a
longer, wider bridge to accommaodate a new turn lane and a through lane in each
direction on Rio Del Mar Boulevard and the new HOV lanes on Route 1.

Sidewalk would be added along eastbound Rio Del Mar Boulevard within the
Tier | project limits; the sidewalk on westbound Rio Del Mar Boulevard would
be retained.

State Park
Drive
Interchange

HOV-13

The existing northbound cloverleaf on-ramp free-right turn would be changed to
a signalized right turn.

The existing northbound off-ramp terminus would be modified to form, together
with the realigned northbound on-ramp terminus, the south leg of a signalized
intersection with State Park Drive.

The northbound and southbound off-ramps would be widened to two exit lanes.

The existing on-ramps would be widened to accommodate HOV bypass lanes.

State Park Drive would be widened within the Tier | project limits to add turn
lanes and a through lane in each direction.

The State Park Drive bridge over Route 1 would be replaced with a longer, wider
bridge to accommodate a new through-lane in each direction on State Park Drive
and the new HOV lanes on Route 1.

Sidewalk would be added along eastbound State Park Drive within the Tier |
project limits; the sidewalk along westbound State Park Drive would be retained.

Park Avenue
Interchange

HOV-10

The existing diamond interchange ramp design would be retained and ramps
would be widened.

The northbound and southbound off-ramps would be widened to two exit lanes.

The existing on-ramps would be widened to accommodate HOV bypass lanes.

Park Avenue would be widened within the Tier | project limits to add turn lanes.

The two Route 1 bridges over Park Avenue would be replaced with one, wider
structure to accommodate the new HOV lanes on Route 1.

Sidewalk would be added within the Tier | project limits along westbound Park
Avenue; the sidewalk along eastbound Park Avenue would be retained.

Location Hydraulic Study Report Errata — Page 12




State Route 1 HOV Lane Widening Project (from Morrissey Blvd to San Andreas Road)

Table 1-5: Interchange Improvements and Reconfigurations

Tier I Corridor HOV Lane Alternative

Route 1
Interchange
Location

Project
Plan
Sheet
No.!

Tier 1 Corridor HOV Lane Alternative Features

Bay Avenue/
Porter Street
and 41st
Avenue
Interchanges

HOV-7

Improvements at the Bay Avenue/Porter Street and 41* Avenue interchanges
would be designed so that these two interchanges would work as a single
interchange connected by a collector/frontage road running between the
interchanges.

The freeway ramps would be reconstructed to form less-skewed intersections
with Bay Avenue/Porter Street.

The existing southbound Route 1 off-ramp to Bay Avenue/Porter Street would be
eliminated. Southbound traffic bound for Bay Avenue/Porter Street would exit at
the 41% Avenue two-lane off-ramp and continue on a new southbound
collector/frontage road to Bay Avenue/Porter Street.

The existing two-lane on-ramp from Porter Street to northbound Route 1 would
be modified to become a northbound collector/frontage road serving traffic
bound for 41 Avenue or northbound Route 1.

Northbound traffic exiting Route 1 would either bear right to intersect with Porter
Street and continue north, or stay left and continue on a new structure over Porter
Street, join the northbound collector/frontage road, and end at a new signalized
intersection at 41% Avenue.

At 41° Avenue, southbound on- and off-ramps would be eliminated and replaced
with a diagonal off-ramp and a collector/frontage road serving traffic bound for
Bay Avenue/Porter Street or southbound Route 1. The new ramp and
collector/frontage road would form a signalized intersection with 41° Avenue.

At 41° Avenue, the northbound on-ramps would be realigned.

New on-ramps would include HOV bypass lanes.

41% Avenue would be widened within the Tier I project limits to add turn lanes
and eastbound though lanes over Route 1.

Bay Avenue/Porter Street would be widened to add right-turn lanes at the on-
ramps.

A new bridge over Soquel Creek and Soquel Wharf Road would be constructed
for the new southbound collector/frontage road from 41% Avenue to Bay
Avenue/Porter Street.

The 41% Avenue bridge over Route 1 would be replaced with a longer, wider
bridge to accommodate the new eastbound through lane and turn lanes on 41
Avenue, and the new HOV lanes on Route 1.

Northbound and southbound Class | bike paths would be constructed between
41* Avenue and Bay Avenue/Porter Street on either side of the new
collector/frontage roads, respectively.

Soquel
Avenue/ Drive
Interchange

HOV-3

The northbound off-ramp would be realigned to a signalized 90-degree
intersection with Soquel Drive. The existing access to Commercial Way would
be eliminated.

The westbound Soquel Drive on-ramp to northbound Route 1 would be modified
to eliminate the free right-turn access.

The existing northbound loop on-ramp from eastbound Soquel Avenue would be
realigned and its free-right terminus would become a signalized 90-degree
intersection.

A new, wider southbound diagonal off-ramp that adds turn lanes at its terminus
and a new loop on-ramp would form the north leg of a signalized intersection at
Soquel Avenue.
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Table 1-5: Interchange Improvements and Reconfigurations
Tier | Corridor HOV Lane Alternative

Project
Plan
Sheet
No.!

Route 1
Interchange
Location

Tier 1 Corridor HOV Lane Alternative Features

The existing southbound hook on-ramp would be widened to add an HOV bypass
lane and realigned to be made standard.

The northbound and southbound off-ramps would be widened to two exit lanes.

All new on-ramps would include HOV bypass lanes.

Soquel Avenue within the Tier | project limits would be widened to add an
eastbound through lane and turn lanes.

Salisbury Lane would be shifted eastward to form an intersection with the
realigned northbound off-ramp and loop on-ramp.

The Soquel Drive bridge over Route 1 would be replaced with a longer, wider
bridge to add an eastbound through lane and a turn lane to Soquel Drive and
accommodate the new HOV lanes on Route 1.

The culvert at Arana Gulch would be extended underneath the widened Route 1
and new southbound off-ramp.

Sidewalk would be added along eastbound Soquel Drive within the Tier | (and Tier
I1) project limits; the sidewalk along westbound Soquel Drive would be retained.

The southbound exit would be realigned to terminate at a new signalized
intersection with Morrissey Boulevard.

The existing southbound on-ramp would be eliminated and replaced with a new,
wider diagonal ramp with a signalized terminus.

The existing southbound off- and on-ramp at Elk Street would be eliminated.

The existing northbound loop on-ramp would be eliminated, as would access to
Rooney Street from this northbound loop.

. The northbound off-ramp would be widened to two exit lanes.
Morrissey

Boulevard HOV-1 New on-ramps would include HOV bypass lanes.

Morrissey Boulevard is being replaced with a wider bridge to add an eastbound
through lane and turn lanes, and realigned to form a straight line between its
intersections with Fairmont Avenue and Rooney Street.

Interchange

The Morrissey Boulevard bridge is being replaced with a longer, wider bridge to
accommodate a new eastbound through lane and turn lanes on Morrissey
Boulevard and new HOV lanes on Route 1.

Sidewalk would be added along eastbound Morrissey Boulevard within the Tier |
project limits; the sidewalk along westbound Morrissey Boulevard would be
retained.

Both on-ramps and both off-ramps at the reconfigured Park Avenue interchange

Transit- include options for bus pads and bus shelters.

Related NA

Ramps and collectors at the Bay Avenue/Porter Street and 41° Avenue

Facilities interchanges include options for bus pads and shelters.

! Project plan sheets are provided in Appendix G of the EIR/EA.
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Transit Supportive Planning and Design

The Tier | Corridor HOV Lane Alternative would not preclude the development of the
following features from being added in the future to facilitate freeway-oriented transit
services and operations:

e The reconfigured Park Avenue and Bay Avenue/Porter Street/41* Avenue
interchanges would allow for future bus pads and bus stop shelters to be
constructed as part of a separate project.

e Future park-and-ride lots are under consideration by RTC at the Larkin Valley
Road/San Andreas Road and 41° Avenue interchanges, to be coordinated with the
bus facilities as part of a future project.

The aforementioned features are not part of the proposed project and would be subject to
future environmental clearance. The proposed Tier | project is simply taking into
consideration potential future transit projects as a collaborative planning effort.

New Pedestrian/Bicycle Overcrossings

The proposed pedestrian/bicycle overcrossings are discussed above in Section 1.5 Common
Design Features of the Tier | Corridor HOV Lane and TSM Alternatives.

Tier | Corridor TSM Alternative

The Tier | Corridor TSM Alternative was formulated to provide Route 1 improvements that
would partially address the purpose and need, and could be achieved at lower cost and with
fewer impacts than the Tier | Corridor HOV Lane Alternative. TSM strategies typically consist
of improvements that can benefit the operations of existing facilities without increasing the
number of through lanes.

As discussed in Section 1.5 Common Design Features of the Tier | Corridor HOV Lane and
TSM Alternatives, the Tier | Corridor TSM Alternative proposes to add auxiliary lanes, ramp
metering and HOV on-ramp bypass lanes; improve existing nonstandard geometric elements
at various ramps; and incorporate other TSM elements, such as changeable message signs,
closed circuit television, microwave detection systems, and vehicle detection systems.). In
short, the TSM Alternative shares many of the Tier | Corridor HOV Lane Alternative features,
except HOV lanes would not be constructed along the mainline and the Soquel Drive
interchange would be the only interchange reconfigured. Plan drawings depicting the TSM
Alternative are presented in Appendix H of the EIR/EA, Figures TSM-1 through TSM-20. An
overview of the major features of the TSM Alternative is provided in Figure 1-4 and in plan view
in Appendix H of the EIR/EA.

Auxiliary Lanes

The majority of auxiliary lane improvements are discussed above in Section 1.5 Common
Design Features of the Tier | Corridor HOV Lane and TSM Alternatives. In addition, the TSM
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Alternative would have both a southbound and northbound auxiliary lane between State
Park Drive and Park Avenue — improvements that are not included in the HOV Lane
Alternative.

Interchange Improvements

Improvements to interchanges proposed under the Tier | Corridor TSM Alternative include
the following:

e The Soquel Avenue northbound off-ramp from Route 1 would be realigned and
widened from one to two exit lanes for a distance of approximately 1,300 feet,
widening to four lanes at its intersection with Soquel Drive. The northbound off-
ramp/Commercial Way connection would be eliminated, and Commercial Way would
become a cul-de-sac north of the realigned ramp. The intersection of the northbound
off-ramp with Soquel Drive would be enlarged to achieve an acceptable level of
service for the anticipated traffic volume.

e Improve existing nonstandard geometric elements at various ramps.

e Provide HOV bypass lanes on all except northbound Morrissey Boulevard on-ramps.

e Add California Highway Patrol enforcement areas at on-ramps with HOV bypass
lanes.

New Pedestrian/Bicycle Overcrossings

The proposed pedestrian/bicycle overcrossings are discussed above in Section 1.5 Common
Design Features of the Tier | Corridor HOV Lane and TSM Alternatives.

Other Improvements

The details of the other improvements are included above in Section 1.5 Common Design
Features of the Tier | Corridor HOV Lane and TSM Alternatives.
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Figure 1-4: Tier | Corridor TSM Alternative — Project Features
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Tier Il Auxiliary Lane Alternative

The Tier Il Auxiliary Lane Alternative would construct northbound and southbound auxiliary
lanes on Route 1 from 41°* Avenue to Soquel Drive and make other improvements, as
discussed below. Figure 1-5 shows features of the Auxiliary Lane Alternative, and Appendix |
of the EIR/EA provides a plan view of the proposed Tier Il project. To construct the Auxiliary
Lane Alternative, right-of-way would be acquired along Soquel Avenue west of Chanticleer
Avenue and at the Chanticleer Avenue cul-de-sac north of Route 1 to accommodate the
bicycle/pedestrian overcrossing.

Auxiliary Lanes

The Tier Il Auxiliary Lane Alternative proposes to widen Route 1 by adding an auxiliary lane
in both the northbound and southbound directions between the 41st Avenue and Soquel
Avenue/Drive interchanges. The total roadway widening would be approximately 1.4 miles
in length. Southbound, the auxiliary lane would begin at the existing Soquel Avenue on-
ramp and end at the existing off-ramp to 41°* Avenue. Northbound, the auxiliary lane would
begin just south of the 41° Avenue overcrossing, at the existing loop on-ramp from
northbound 41°* Avenue. North of the overcrossing, the on-ramp from 41°* Avenue to
northbound Route 1 would merge with the new auxiliary lane, approximately 1,000 feet
downstream from the loop ramp.

The new aukxiliary lanes would be 12 feet wide. In the southbound direction, the width
needed for the new lane would be added in the median, and the median barrier would be
shifted approximately 5 feet toward the northbound side of the freeway to make room for
the new lane and a standard 10-foot-wide shoulder. Where the new southbound lane meets
the existing ramps, outside shoulder widening would occur to achieve standard 10-foot-
wide shoulders. In the northbound direction, the Tier Il project proposes to pave a 10-foot-
wide median shoulder and widen to the outside to add the 12-foot-wide auxiliary lane and a
new 10—foot-wide shoulder.

As part of the widening in the northbound direction, the Tier Il project proposes to repair an
existing pavement failure in the outside lane and shoulder by improving the pavement
section, installing a retaining wall and, if necessary, replacing the underlying County-owned
sanitary sewer line crossing Route 1. A new concrete median battier would also be
constructed.
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Figure 1-5: Tier Il Auxiliary Lane Alternative — Project Features
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Pedestrian/Bicycle Overcrossing

A new horseshoe-shaped pedestrian overcrossing is proposed over Route 1 at Chanticleer
Avenue.! The overcrossing would vary in width from 14 feet along the ramps to 16 feet around
the curves. Ramps from Chanticleer Avenue up to the overcrossing would be at approximately a
5 percent grade. Up to where the overcrossing exceeds approximately 10 feet in height, the
ramp would be built on

retained fill; beyond that point, the bridge would rest on columns along the north right-of-way
of Route 1, in the Route 1 median, behind the curb between Route 1 and Soquel Avenue, and
along the south side of Soquel Avenue. The design of the ramps and bridge would include
architectural texture or other aesthetic treatment. (See Section 2.16 for a visual simulation of
the proposed Chanticleer Avenue pedestrian/bicycle overcrossing.)

In addition, a new 360-foot-long by 6-foot-wide sidewalk would be constructed along the south
side of Soquel Avenue, starting at Chanticleer Avenue. The sidewalk would be separated from
the street by a 4-foot-wide strip.

Retaining Walls

Retaining walls would be constructed as part of the roadway widening, with four separate walls:
three on the north side of Route 1 and one on the south side. One of the retaining walls would
start after the 41° Avenue on-ramp and extend approximately 150 feet; two other retaining
walls on the northbound side would be 375 and 408 feet. On the southbound side, a 350-foot-
long wall would be constructed along the highway mainline and Soquel Avenue, over the Rodeo
Gulch culvert.

Three of the walls would be located to allow widening for an additional mainline lane on Route 1
in each direction in the future. The wall proposed along the northbound on-ramp at 41°* Avenue
would have to be demolished and replaced if the highway were to be widened in the future.
Two of the walls would span Rodeo Creek Gulch, where there is an existing 9-foot arch concrete
culvert, and one would be constructed within a narrow jurisdictional wetland area on the
northbound side of Route 1, adjacent to a 39-inch culvert crossing.

No Build Alternative

The No Build Alternative offers a basis for comparing the effects of the Tier | Corridor
Alternatives and the Tier Il Auxiliary Lane Alternative with doing none of the proposed
improvements. The No Build Alternative assumes there would be no major construction on
Route 1 through the Tier | project limits other than currently planned and programmed
improvements and continued routine maintenance. The following planned and programmed

'The overcrossing at Chanticleer is included in both the Tier | and Tier Il Projects. The Tier | program of
improvements encompasses the current Tier Il Auxiliary Lane Project, which has been identified as the first phase
of the overall program of improvements.
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improvements included in the No Build Alternative are contained in the 2010 Regional
Transportation Plan:

e Construction of auxiliary lanes between the Soquel Drive and Morrissey Boulevard
interchanges for the Soquel to Morrissey Auxiliary Lanes Project; construction completed in
December 2013.

e Replacement of the La Fonda Avenue overcrossing of Route 1, included as part of the Soquel
to Morrissey Auxiliary Lanes project; construction completed in 2013.

e Reconstruction of bridges and addition of a merge lane in each direction between Highway
17 and the Morrissey/La Fonda area for the Highway 1/17 Merge Lanes Project;
construction completed in 2008.

e |nstallation of median barrier on Route 1 from Freedom Boulevard to Rio Del Mar
Boulevard.

Improvements of roadways and roadsides on Rio Del Mar Boulevard from Esplanade to Route 1,
which includes the addition of bike lanes, transit turnouts, left-turn pockets, merge lanes, and
intersection improvements. Roadwork includes major rehabilitation and ongoing maintenance.
If the No Build Alternative is selected, it is highly likely that other improvements could be
expected in the future.
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Executive Summary

The purpose of the State Route (Route) 1 High CaxaeypVehicle Lane Widening
Project is to improve safety, reduce congestionparage carpooling, and increase the
use of alternative transportation modes as a mefinsreasing transportation system
capacity. The Route 1 High Occupancy Vehicle LAfdening Project will be separated
into Tier | and Tier Il portions in the EnvironmahDocument. The Tier | portion of the
document analyzes two build alternatives and auwlotlalternative for the 8.9-mile
(14.3-kilometer) corridor at a program level. Ther Il portion analyzes a build
alternative and a no-build alternative for a candion level project on Route 1 between
41st Avenue and Soquel Drive.

Tier | Project
The proposed Tier | Project limits begin on thetketly end of the Larkin Valley

Road/San Andreas Road interchange and extend twthigerly end at the Morrissey
Boulevard interchange, between Route 1 post milt8Rand 16.13 in Santa Cruz
County. Two build alternatives are currently undensideration under the Tier |
Project: the Transportation System Management @dittve and the High Occupancy
Vehicle Lane Alternative. The High Occupancy Véhicane Alternative includes all
elements of the Transportation System Managemeatritive, but it also proposes to
widen the existing highway by adding new high o@ngy vehicle lanes in the median.

The Tier | project encompasses 15 creek crossingspf which are bridges and 13 of
which are culverts. Within the Tier | project lisii five areas are within delineated
floodplains defined by the Federal Emergency Mansage Agency: Aptos Creek, Nobel
Creek, Soquel Creek, Rodeo Creek Gulch, and AranehG Impacts to the floodplains
will depend on the amount and nature of wideninglie two alternatives. Under both
build alternatives, the Aptos and Soquel creekdasiwould be widened, and the
culverts at Arana Gulch, the tributary to TannerydB, and at the tributary to Arana
Gulch would need to be replaced with larger sizgsapallel systems. The culverts at the
tributary to Arana Gulch and the tributary to Tarn@ulch are both outside of
floodplain areas. In general, impacts to the fljgaths would be greater for the High
Occupancy Vehicle Lane Alternative than for theriBgortation System Management
Alternative because there would be more roadwagmity for the High Occupancy
Vehicle Lane Alternative. However, the Tier | prijeunder both build alternatives,
would not pose a significant risk by widening Rolit& he increase in roadway runoff
will be minimal in comparison to the overall wategds of the creeks for both build
alternatives (less than 0.96%). Therefore, theyeldvbe an insignificant change in the
water surface elevation to the five identified flipdain areas due to the widening
proposed for both build alternatives. The roadefayations are higher than the 100-
year water surface elevation at the crossings,pdateArana Gulch. Under both
alternatives, the impacts to the 100-year watdaearelevation at Arana Gulch would be
insignificant. There would be no traffic interrigsts on Route 1 due to base flooding at
Aptos Creek, Nobel Creek, Soquel Creek, and RodeekOGulch. The Flood Insurance
Rate Map indicates that the base flood would oypeRoute 1 at the Arana Gulch
crossing, which could cause traffic interruptiom$owever, traffic could utilize frontage
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roads and local streets (such as La Fonda Avehaépnte not inundated by the base
flood.

It is anticipated that the Tier | project would iagt the natural and beneficial floodplain
values at three locations within the Tier | projietits: Aptos Creek, Soquel Creek, and
Arana Gulch. Impacts to the floodplain would dehen the amount and nature of
widening for the two alternatives. In general, aofs to the natural and beneficial
floodplain values would be greater for the High Quancy Vehicle Lane Alternative

than the Transportation System Management Alteredtecause there would be more
roadway widening for the High Occupancy Vehicle ¢ &iternative. The measures to
restore and preserve the natural and beneficiadifitain values are common to both
build alternatives. Environmental impacts coulsutefrom activities during

construction as well as after construction. Deslgiution Prevention and Permanent
Treatment Best Management Practices, if needediodvib@uincluded as design features to
address environmental impact concerns. Exampldsesé measures include, but are not
limited to, revegetation or protection with envin@ntally sensitive fencing,
implementation of best management practices, anmgpkance with the requirements of
the Tier | project permit conditions.

To further minimize impacts of the Tier | projeotthe existing floodplains, the design of
the bridge widenings at Aptos and Soquel creekslamdulvert improvements at Arana
Gulch, the tributary to Arana Gulich, and the tréoytto Tannery Gulch would be such
that the loss of local floodplain storage wouldneimized. Cross culverts would be
upsized, as necessary, to accommodate increaskdtoea water runoff from the
roadway. The use of better end treatments, suehrgsvalls and rock slope protection,
would be considered at culvert crossings whereetctilmprovements are proposed to
improve hydraulics.

Appropriate best management practices are prodoséide Tier | project to minimize
storm water impacts during construction and perméynéy reducing storm water runoff
velocities and promoting infiltration. Permanetarswater treatment, design pollution
prevention, and construction site best managenrawtipes were considered for this Tier
| project.

The goal of the Tier | project is to reduce congesand delay and encourage ridesharing
and transit use. The Tier | project has consideradticable alternatives to minimize
environmental impacts while trying to accomplishpurpose. Both build alternatives
under the Tier | project would maintain the exigtadignment and profile to minimize
environmental impacts, while also minimizing castl accomplishing transportation
goals.

Tier 1l Project
The Tier Il project is located on Route 1 betwegstfAvenue and Soquel Avenue,

between Route 1 post miles 13.5 and 14.9 in Santa County. The Tier Il portion of

December 2013 Vi



Location Hydraulic Study Report 05-SCR-01

State Route 1 High Occupancy Vehicle Tier I: PMZA716.13 (KP R11.64/25.96)
Lane Widening Project Tier 1l: PM 13.5/14.9
Santa Cruz County, California EA 05-0C7300

the environmental documentation examines a prdgeet-build alternative and a no
build alternative.

The proposed features of the Tier Il project thatuld have the potential to impact the
floodplains would be the widening that is assocdiatéh the addition of the auxiliary
lanes, and the retaining walls that would alsodestructed as part of the roadway
widening.

There is one waterway crossing within the Tierrbject limits: the Rodeo Creek Guich
crossing, which is a 106-inch concrete arch culvéithough they are outside of the Tier
Il project limits, Soquel Creek and Arana Gulch \doalso receive runoff from the Tier

Il project because of the existing topography. The Il project would add impervious
areas that would affect three streams: Soquel CRet#teo Creek Gulch, and Arana
Gulch. Floodplains are associated with these thireams. Based on available
information, the improvements proposed for the Tligroject would not result in an
encroachment on the floodplains at Soquel CreekleB&reek Guich, or Arana Gulch.

The increase in roadway runoff resulting from ther Tl project would be minimal in
comparison to the overall watersheds of the cre@kerefore, there would be an
insignificant change in the water surface elevatwmthe three identified floodplain areas
as a result of the Tier Il project. The level skrassociated with the Tier Il project is
low. The Tier Il project is not anticipated to kasignificant impacts because the added
impervious areas resulting from the Tier Il projectuld not significantly increase the
flow, or raise the water surface elevations oftihse floodplains. The Tier Il project
would not support incompatible floodplain develomte

The Tier Il project would not have the potentialrgact natural and beneficial
floodplain values because the widening would bsidatof the floodplains. Because
impacts to natural and beneficial floodplain valaes not anticipated, measures to
restore and preserve these areas are not proposed.

Because impacts to the floodplains are not antieghaneasures to minimize floodplain
impacts are not proposed.

The Tier Il project would not modify the extentdaglevation of the 100-year base
floodplain within the Tier Il project vicinity. Bmuse the Tier Il project is not considered
a significant encroachment, other alternatives weteconsidered.

Because the Tier Il project improvements would egpndicular to the direction of flow
and not considered a longitudinal encroachmengrailttiernatives were not considered.

Floodplain map revisions are not anticipated dudédow level of risk associated with
the Tier Il project and because the increasesarbise floodplain elevations are
negligible.
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1 GENERAL DESCRIPTION

This Location Hydraulic Study Report presents thedplain risk assessment resulting
from the Route 1 High Occupancy Vehicle Lane WidgrProject. The purpose of this
report is to assess the environmental consequamckgropose avoidance, minimization
and mitigation measures for the Tier I/l projeotfmons.

1.1 Project Description

The California Department of Transportation, in ge@tion with the Federal Highway
Administration and the Santa Cruz County Regiomah$portation Commission,
proposes to improve State Route 1 (Route 1) inedB@ntiz County for a distance of
approximately 8.9 miles, from approximately 0.4anibouth of the San Andreas-Larkin
Valley Road Interchange through the Morrissey Beauld Interchange. Figure 1
provides a project location map. Figure 2 displdngsproject limits.

1.2 Project History

Route 1 is the primary route connecting communiti€Santa Cruz County and is the
only continuous commuter route linking WatsonvilBgpitola, Aptos, Cabrillo College,
Santa Cruz and the University of California at 8aDtuz. Approximately one quarter of
commuters using Route 1 continue on Route 17 ®iplsanta Clara County. Route 1
also is the southern terminus for Routes 9 anavhith bring heavy tourist traffic to
coastal destinations in Santa Cruz and Montereyn@asi Route 1 between San Andreas
Road and the Route 1/Route 17 interchange is aldoardivided freeway with a median
varying in width from 8.2 to 62.6 feet. Within tpeoject limits there are nine
interchanges, two overcrossings, and two Santa Brazch Rail Line overpass bridge
structures.

The population of Santa Cruz County has doublétanast 30 years to approximately
270,000. During this time, operational improvemedrage been made to the route within
the Project limits, but no capacity enhancememtd,this segment of Route 1 has become
heavily congested during morning and evening corertiotes. Heavy congestion is how
experienced on weekdays on Route 1 for three dnadf &ours in the morning from 6:30
a.m. to 10 a.m. and for four and a half hours enétening from 2 p.m. to 6:30 p.m.
Traffic projections for the No-Build scenario insign year 2035 show that from 6:00
a.m. to noon, the corridor would operate at Lev&ervice (LOS) F in the northbound
direction. From 2:00 p.m. to 8:00 p.m., the caridvould operate at LOS F in both
directions. The average northbound travel timdéAM peak hour would be as high as
59 minutes, up from 23 minutes under existing coowl. Travel time for the
southbound direction during the PM peak hour wawvdrage 61 minutes, up from 27
minutes under existing conditions. In the peak comendirection in 2035 for the No-
Build scenario, the average travel speed would thmp 44 mph to 18 mph in the AM
and from 39 mph to 15 mph in the PBtéte Route 1 HOV Lane Project [From
Morrissey Boulevard to San Andreas Road] Traffie@pions ReportApril 2012,

Wilbur Smith Associates).
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This project uses a “tiered” approach to its envinental documentation. Tiering is a
staged approach that addresses broad programssaes irelated to the entire corridor in
the Tier | analysis. As specific projects withirettorridor are ready for implementation,
impacts of that action are evaluated in subseqientll studies. The tiered process
supports decision making on issues that are ripddoision and provides a means to
preserve those decisions. The Tier | portion oftegect documentation provides fact-
based analyses that supports informed decisionngaiki the 8.9-mile corridor and
discloses issues associated with the selectionTadrd Corridor alternative.
Identification of a Tier | Corridor alternative Wwiot result directly in construction;
however, it will provide the basis for decision reekto select a program of
transportation improvements within the corridor.

The Tier Il portion of the environmental documemtatexamines a project-level
Auxiliary Lane Alternative and a No-Build Alterna#i. The Tier Il corridor segment is
within the project limits of the Tier | corridor drwould represent the first
implementation phase of transportation improveméntshe 8.9-mile corridor. As
mentioned above, all Tier Il corridor projects via# subject to separate environmental
review.

1.3 Project Alternatives

1.3.1 Tier | Alternatives

The three Tier | alternatives currently under cdesation are the High Occupancy
Vehicle Lane Alternative, the Transportation Systdanagement Alternative, and the
No-Build Alternative.

Common Design Features of the Build Alternatives

The High Occupancy Vehicle Lane Alternative shahese primary sets of features with
the Transportation System Management Alternativew auxiliary lanes, new
pedestrian/bicycle overcrossings of Route 1, amshgportation Operations System
electronic equipment. These common design feaarekighlighted here, but the
auxiliary lanes are discussed in detail withingbhparate description of each alternative,
since specifics vary.

Auxiliary Lanes
Auxiliary lanes would be constructed in the folloilocations under either the High
Occupancy Vehicle Lane or Transportation Systemadament Alternative:

e Freedom Boulevard and Rio Del Mar Boulevard — rfoothnd and southbound.
e Rio Del Mar Boulevard and State Park Drive — nootintd and southbound.

e State Park Drive and Park Avenue — both directioriee Transportation System
Management Alternative; southbound only in the Hijdtupancy Vehicle
Alternative.
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e Park Avenue and Bay Avenue/Porter Street — northtd@ind southbound.
e 41st Avenue and Soquel Avenue/Soquel Drive — nothtd and southbound.

New Bicycle/Pedestrian Overcrossings

Both build alternatives include construction of nexycle/pedestrian overcrossings of
Route 1 at Mar Vista Drive and Trevethan Avenuadexcribed under the High
Occupancy Vehicle Lane Alternative.

Other Common Features of the Build Alternatives

Both the High Occupancy Vehicle Lane and Transpioricsystem Management
alternatives include installation of ramp meteramgl construction of High Occupancy
Vehicle bypass lanes on the Route 1 on-ramps witi@rproject limits. Under the
Transportation System Management Alternative, h@mnaw new High Occupancy
Vehicle lanes would be incorporated into the fregwrinline. Highway Patrol
enforcement areas would be included with the neghKccupancy Vehicle bypass
lanes.

Both build alternatives would include reconstructaf the Santa Cruz Branch Rail Line
bridges over Route 1 and the State Park Drive,tGapivenue, 41st Avenue and Soquel
Avenue overcrossings. Also, under both alternatitress Aptos Creek and Soquel Creek
bridges would be widened.

Both the High Occupancy Vehicle Lane and Transpioricsystem Management
alternatives also would include Transportation @pens System equipment, described
in detail within each alternative description.

1.3.1.1 High Occupancy Vehicle Lane Alternative

The High Occupancy Vehicle Lane Alternative woulden the existing four-lane
highway to a six-lane facility by adding a High @pancy Vehicle lane next to the
median in both the northbound and southbound dimrest Along the southern portion of
the project, the existing median generally is wadeugh to add the new High Occupancy
Vehicle lanes within the existing right-of-way. Aamdatory standard median width (22
feet) would be used through most of the corridortmof Freedom Boulevard. Where
existing frontage roads would be impacted, nonetethinside shoulder widths of 5 feet
are proposed to reduce right-of-way requiremendsigpacts. Such non-standard design
features will require design exceptions when theypart of Tier Il project. In some
locations, widening would extend outside the emgstate right-of-way.

The High Occupancy Vehicle Lane Alternative woulddify or reconstruct all nine
interchanges within the project limits to improvenging operations and ramp
geometrics, lengthen acceleration and deceler&imes, and improve sight distances.
The Bay Avenue/Porter Street and 41st Avenue ihtarges would be modified to
operate as one interchange with a frontage roadeabimg the two interchanges. Where
feasible, design deficiencies on existing rampsld/ibe corrected to meet current design
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standards. Ramp metering and High Occupancy Vehiygass lanes would be provided
on all Route 1 on-ramps. The High Occupancy VeHhielee Alternative would include
auxiliary lanes between interchange ramps and paatetion Operations System
electronic equipment, such as changeable messaue slosed-circuit television,
microwave detection systems and vehicle deteciistems as also described under the
Transportation System Management Alternative — thighexception that an auxiliary
lane would not be constructed northbound betweate $tark Drive and Park Avenue.

Bridge structures and the Capitola Avenue Overangssould be modified or replaced
to accommodate the new High Occupancy Vehicle ladew and widened highway
crossing structures would include shoulder andvgdiefacilities to accommodate
pedestrians and bicycles. The High Occupancy Veliahe Alternative would include
two new pedestrian/bicycle overcrossings of RoufEhk existing Santa Cruz Branch
Rail Line structures would be replaced, not reledair raised, to minimize
environmental impacts. The Route 1 bridge over Aflceek would be widened on the
outside to accommodate the new High Occupancy eldoes.

Retaining walls would be constructed to minimizghtiof-way acquisition and reduce or
avoid environmental impacts. At locations wherenfeme roads are adjacent to Route 1,
concrete barriers would be constructed to sepé#natewo facilities and minimize right-
of-way acquisition. The project also would inclugkmolition and disposal, excavation,
borrow and fill, sound walls, right-of-way acquisit, and temporary easements.

Mainline Improvements with the High Occupancy Véhicane Alternative

¢ Route 1 would be widened to allow for two standaidth (12 feet) mixed-flow
lanes, one standard width (12 feet) High Occupafetyicle lane and standard
outside (10 foot) shoulders.

e The proposed widening would be constructed intantbedian where the existing
median width is over 45 feet. Where the existingliaue width is less than 45
feet, the required widening would be both into iteddian and at the outside
shoulder, but generally within the existing Routeght-of-way.

e Where auxiliary lanes are proposed, widening tootiiside would be increased
by approximately 12 feet.

¢ A mandatory standard median width of 22 feet igops®d through most of the
corridor.

e The highway centerline would be shifted northwarthie vicinity of the Santa
Cruz Branch Rail Line crossings to reduce impaztsétlands. The bridge over
Aptos Creek would be widened.

e Route 1 would be lowered to obtain vertical cleaeaat the Santa Cruz Branch
Rail Line crossings in Aptos. A mandatory standaetian width of 22 feet is
proposed to minimize impacts to the Union PacifaliRad.
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¢ Median and inside shoulder width would be non-séatido reduce impacts to
adjacent streets: McGregor Drive, Cabrillo Coll&yeve, Kennedy Drive and
Soquel Avenue. At these four constrained locatitmes inside shoulder would be
a non-standard 5 feet and the median a non-staddafekt.

Auxiliary Lane Improvements with the High Occupangshicle Lane Alternative
Auxiliary lanes are designed to reduce conflictsMeen traffic entering and exiting the
highway by connecting from the on-ramp of one ichange to the off-ramp of the next;
they are not designed to serve through trafficxikary lanes would be added at the
following locations:

e Northbound and southbound between Freedom Boularadrio Del Mar
Boulevard:;

e Northbound and southbound between Rio Del Mar Bautk and State Park
Drive;

e Southbound between State Park Drive and Park Ayenue
¢ Northbound and southbound from Park Avenue to Bagmiye/Porter Street; and
e Northbound and southbound from*4Avenue to Soquel Drive/Soquel Avenue.
Interchange Improvements with the High Occupanclitie Lane Alternative
All interchanges within the project limits would beodified to improve merging

operations and ramp geometrics, and to improvesaduty and safety for pedestrians
and bicyclists.

Interchange improvements would generally includeftiiowing:

e Ramp metering and High Occupancy Vehicle bypassslavould be provided on
all on-ramps.

e Ramps would be widened and their geometrics immtovigere feasible.

e California Highway Patrol enforcement areas wowddgbovided at all on-ramps
except Park Avenue, southbound.

e Intersections of freeway ramps with local roads dxe modified to provide
less-skewed intersections with crosswalks for ped@s and bicycles; free right-
turns would be eliminated where feasible and tradignals installed.

e Local roadways would be widened at the interchangegrve anticipated travel
demand.

¢ Retaining walls would be constructed to minimizgauts to local roadways,
development, wetlands, and waterways.

e Drainage facilities would be provided for adequiri@nage and treatment of
storm water runoff.
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e Other specific improvements are identified by intemnge area.

Changes at San Andreas/Larkin Valley Roads Intergha

e The existing northbound cloverleaf off-ramp freghtiturn onto Larkin Valley
Road would be eliminated in favor of a signaliz€dd@gree intersection.

e A signalized intersection would be provided at 8a Andreas Road ramps and
the free right-turns eliminated.

e The existing on-ramps would be widened to accomiteodah Occupancy
Vehicle bypass lanes.

e The southbound Route 1 bridge over San AndreasifiL&f&lley Road would be
widened approximately 16.4 feet into the mediaadcommodate the High
Occupancy Vehicle lanes.

e San Andreas/Larkin Valley Roadsuld be widened within the project limits to
add turn lanes.

¢ New sidewalks would be added along San Andreasiti&f&lley Roads within
the project limits.

Changes at Freedom Boulevard Interchange

e The existing ramp termini at Freedom Boulevard \ddaé¢ modified to provide
less-skewed intersections with Freedom Boulevahes& intersections would be
signalized, and free right-turns eliminated.

e The southbound off-ramp would be widened to twa kxxies.

e The existing on-ramps would be widened to accomiteodah Occupancy
Vehicle bypass lanes.

e Freedom Boulevardiould be widened within the project limits to adurt lanes.

e The Freedom Boulevard/Bonita Drive intersection lddae enlarged to add turn
lanes and achieve acceptable level of service.

e The Freedom Boulevard bridge would be replaced avithider structure that
would accommodate a new turn lane on Freedom Bardeand the new High
Occupancy Vehicle lane on Route 1.

¢ New sidewalks would be added along Freedom Boulewdthin the project
limits.
Changes at Rio Del Mar Boulevard Interchange

e The northbound on-ramp would be realigned to fdrenriorth leg of a four-way
intersection with Rio Del Mar Boulevard and thethbound off-ramp. This
intersection would be signalized, and free righhsweliminated.
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The northbound off-ramp would be widened to twd &dqes.

The southbound ramps would be widened, the intBosewith Rio Del Mar
Boulevard signalized, and free right-turns elimatht

The existing on-ramps would be widened to accomteodah Occupancy
Vehicle bypass lanes.

Soquel Drive would be shifted northward to accomatedhe roadway widening
along the northbound off-ramp.

Rio Del Mar Boulevardvould be widened within the project limits to adart
lanes and a through lane in each direction.

The Rio Del Mar Boulevard bridge over Route 1 waoddreplaced with a longer,
wider bridge to accommodate a new turn lane armlcugh lane in each direction
on Rio Del Mar and the new High Occupancy Vehialeelon Route 1.

Sidewalk would be added along eastbound Rio Del Béarevard within the
project limits; sidewalk on westbound Rio Del MawsuBevard is existing.

Changes at State Park Drive Interchange

The existing northbound cloverleaf on-ramp fredsriggould be changed to a
signalized right turn.

The existing northbound off-ramp terminus wouldnhedified to form, together
with the realigned northbound on-ramp terminus stheth leg of a signalized
intersection with State Park Drive.

The northbound and southbound off-ramps would leeened to two exit lanes.

The existing on-ramps would be widened to accomiteodah Occupancy
Vehicle bypass lanes.

State Park Drive would be widened within the pro]exits to add turn lanes and
a through lane in each direction.

The State Park Drive bridge over Route 1 woulddpaced with a longer, wider
bridge to accommodate a new through lane in eaelstahn on State Park Drive,
and the new High Occupancy Vehicle lane on Route 1.

Sidewalk would be added along eastbound State Pk within the project
limits; sidewalk along westbound State Park Drivexisting.

Changes at Park Avenue Interchange

The existing diamond interchange ramp design wbaldetained and ramps
would be widened.

The northbound and southbound off-ramps would leened to two exit lanes.

December 2013 7



Location Hydraulic Study Report 05-SCR-01

State Route 1 High Occupancy Vehicle Tier I: PMZA716.13 (KP R11.64/25.96)
Lane Widening Project Tier 1l: PM 13.5/14.9
Santa Cruz County, California EA 05-0C7300

The existing on-ramps would be widened to accomteodah Occupancy
Vehicle bypass lanes.

Park Avenue would be widened within the projectiténbo add turn lanes.

The two Route 1 bridges over Park Avenue wouldepdaced with one, wider
structure to accommodate the new High Occupancycielanes on Route 1.

Sidewalk would be added within the project limitsrey westbound Park Avenue;
sidewalk along eastbound is existing.

Changes at Bay Avenue/Porter Street antAdenue Interchanges

Improvements at the Bay Avenue/Porter Street ast Alenue interchanges are
designed so that these two interchanges would a®k single interchange
connected by a collector/frontage road running ketwthe interchanges.

The ramps at Bay Avenue/Porter Street would bengtcacted to form less
skewed intersections with Bay Avenue/Porter Street.

The existing southbound Route 1 off-ramp to BayiwaPorter Street would be
eliminated. Southbound traffic bound for Bay Avett@ter Street would exit at
41st Avenue two-lane ramp and continue on a newhbound collector/frontage
road to Bay Avenue/Porter Street.

The existing on-ramp from Porter Street to nortizbRoute 1 on a two-lane
ramp would be modified to become a northbound ctiiéfrontage road serving
traffic bound for 41st Avenue or northbound Route 1

Northbound traffic exiting Route 1 would bear rightaccess Bay Avenue/Porter
Street, or stay left and continue on a new strecbwer Bay Avenue/Porter Street,
join the northbound collector/frontage road, and aha new signalized
intersection at 41st Avenue.

At 41st Avenue, southbound on- and off-ramps wdaglekliminated and replaced
with a diagonal off-ramp and a collector/frontagad serving traffic bound for
Bay Avenue/Porter Street or southbound Route 1.riEweramp and
collector/frontage road would form a signalizecensection with 41st Avenue.

At 41st Avenue, the northbound on-ramps would idela realigned loop and
realigned diagonal.

New on-ramps would include High Occupancy Vehiglpdss lanes.

41st Avenue would be widened within the projectitintio add turn lanes and
eastbound though lanes over Route 1.

Bay Avenue/Porter Street would be widened to aglatturn lanes at the on-
ramps.

December 2013 8



Location Hydraulic Study Report 05-SCR-01

State Route 1 High Occupancy Vehicle Tier I: PMZA716.13 (KP R11.64/25.96)
Lane Widening Project Tier 1l: PM 13.5/14.9
Santa Cruz County, California EA 05-0C7300

A new bridge over Soquel Creek and Soquel WhartdReauld be constructed
for the new southbound collector/frontage road feidiet Avenue to Bay
Avenue/Porter Street.

The 41st Avenue bridge over Route 1 would be replacith a longer, wider
bridge to accommodate the new eastbound throughdad turn lanes on 41st
Avenue, and the new High Occupancy Vehicle laneRaute 1.

Class | bike paths would be constructed betweenhANenue and Bay
Avenue/Porter Street adjacent to the new collefctotage roads.

Changes at Soquel Drive/Soquel Avenue Interchange

The northbound off-ramp would be realigned to aaiged 90 degree
intersection with Soquel Drive. The existing acdes€ommercial Way would be
eliminated.

The westbound Soquel Drive on-ramp to northboundt&a& would be modified
to eliminate the free right-turn access.

The existing northbound loop on-ramp from eastllo8oquel Avenue would be
realigned and its free-right terminus would becansgnalized 90 degree
intersection.

A new, wider southbound diagonal off-ramp that atols lanes at its terminus
and a new loop on-ramp would form the north le@ sfgnalized intersection at
Soquel Avenue.

The existing southbound hook on-ramp would be wedeto add a High
Occupancy Vehicle bypass lane and realigned todmeratandard.

The northbound and southbound off-ramps would leened to two exit lanes.
New on-ramps would include High Occupancy Vehiglpdss lanes.

Soquel Avenue within the project limits would bedemed to add an eastbound
though lane and turn lanes.

Salisbury Lane would be shifted eastward to fornmégrsection with the
realigned northbound off-ramp and loop on-ramp.

The Soquel Drive/Soquel Avenue bridge over Rout®ld be replaced with a
longer, wider bridge to add an eastbound througé &nd a turn lane to Soquel
Drive and accommodate the new High Occupancy Veldele on Route 1.

The culvert at Arana Gulch would be extended ureknthe widened Route 1
and new southbound off-ramp.

Sidewalk would be added along eastbound Soquek[Boquel Avenue within
the project limits; sidewalk along westbound Sodueve/Soquel Avenue is
existing.
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Changes at Morrissey Boulevard Interchange

e The southbound exit would be realigned to termidi® new signalized
intersection with Morrissey Boulevard.

e The existing southbound on-ramp would be eliminated replaced with a new,
wider diagonal ramp with a signalized terminus.

e The existing southbound exit and on-ramp at Elke&twould be eliminated.

e The existing northbound loop on-ramp would be almed, as would access to
Rooney Street from this northbound loop

e The northbound off-ramp would be widened to twd &dqes.
¢ New on-ramps would include High Occupancy Vehiglpdss lanes.

e Morrissey Boulevard within the project limits woute widened to add an
eastbound through lane and turn lanes, and redlign®rm a straight line
between its intersections with Fairmont Avenue Rodney Street.

e The Morrissey Boulevard bridge would be replacetth ailonger, wider bridge to
accommodate a new eastbound through lane andaines bn Morrissey
Boulevard and new High Occupancy Vehicle lanes out& 1.

e Sidewalk would be added along eastbound Morrissmyldvard within the
project limits; sidewalk along westbound Morris&yulevard is existing.

Transit-Related Facilities

In addition to the mainline High Occupancy Vehittleough-lanes on the highway and
High Occupancy Vehicle bypass lanes on the rarhpsiigh Occupancy Vehicle Lane
Alternative could include the following featuresfémilitate freeway-oriented transit
services and operations:

e Both on-ramps and off-ramps at the reconfigured Raenue interchange
include options for bus pads and bus shelters.

e Ramps and collectors at the Bay Avenue/Porter Samse 41 Avenue
interchange include options for bus pads and giselte

e A future Park and Ride lot is under consideratibtha 4f' Avenue interchange,
to be coordinated with the bus facilities.

e Feasibility for a Park and Ride lot in the Bay AuerPorter Street interchange
area would be investigated.

These improvements would be considered as paheadétailed Tier Il design/
environmental analysis of those respective faegiin the future.

New Bicycle/Pedestrian Overcrossings
The High Occupancy Vehicle Lane Alternative woutthstruct new bicycle/pedestrian
overcrossings of Route 1 at the following locations
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e Mar Vista Drive — the crossing would start on tleth side of Route 1 and
parallel the highway eastward for about 600 feetiding back westward as it
climbs before crossing the highway at a right arsgie then descending by
switchbacks to and along Mar Vista Drive for abb50 feet; multiple
configurations are under consideration the finaigie will be determined as part
of the Tier Il design/environmental analysis oktfacility.

¢ Chanticleer Avenue — the crossing would start @tGhanticleer cul-de-sac on the
north side of Highway 1 and parallel the highway ébout 400 feet to the west
before crossing it on a curved alignment, returniogterminate just west of
Chanticleer on the south side of the highway.

e Trevethan Avenue — the crossing would start omtiréh side of Route 1 at
Trevethan Avenue and parallel the highway aboutfé80before crossing on an
angle and continuing along the banks of the wegtdmtary to Arana Guich to
terminate close to Harbor High School; multiple figurations are possible with
the final design to be determined as part of tlee Midesign/environmental
analysis of this facility.

1.3.1.2 Transportation System Management Alternative

The Transportation System Management Alternatiep@ses to add ramp metering and
construct High Occupancy Vehicle bypass lanes stieg interchange on-ramps,
improve existing nonstandard geometric elementgsabus ramps, and add auxiliary
lanes along the mainline between major interchgrages within the project limits, as
described below and summarized under Common Dés&gtures of the Build
Alternatives.

It would not construct High Occupancy Vehicle lanesny additional through lanes on
the mainline.

The common design features of the Build Alternatisection describes other features
included in the Transportation System ManagemetarAdtive.

Auxiliary Lanes

Auxiliary lanes are designed to reduce conflictsMeen traffic entering and exiting the
highway by connecting from the on-ramp of one ichange to the off-ramp of the next;
they are not designed to serve through trafficxikary lanes to be constructed on Route
1 with the Transportation System Management Alt@raaonsist of the following:

e Northbound and southbound between Freedom Boularadrio Del Mar
Boulevard.

e Northbound and southbound between Rio Del Mar Bautk and State Park
Drive.

e Northbound and southbound between State Park RndePark Avenue.
e Northbound and southbound between Park Avenue agdABenue/Porter Street.
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e Northbound and southbound from*4Avenue to Soquel Drive/Soquel Avenue.

New Bicycle/Pedestrian Overcrossings

The Transportation System Management Alternativalevoonstruct new
bicycle/pedestrian overcrossings of Route 1 at Wista Drive, Chanticleer Avenue, and
Trevethan Avenue as described under the High Ocmyp@ehicle Lane Alternative.

Other Improvements

e At Freedom Boulevard, the southbound off-ramp wdaddvidened to two exit
lanes.

e At State Park Drive, the northbound and southbaffidamps would be widened
to two exit lanes.

e At Park Avenue, the northbound and southboundanfigs would be widened to
two exit lanes.

Like the High Occupancy Vehicle Lane alternatives Transportation System
Management alternative would widen the Soquel Aeemarthbound and southbound
off-ramps to provide two exit lanes, but the sootintd ramp would not be realigned and
the northbound ramp realignment would not be asifsignt as in the High Occupancy
Vehicle alternative. Also as in the High Occupak@hicle alternative, the realigned
northbound off-ramp would eliminate access to ConcraéWay.

1.3.1.3 No-Build Alternative

The No-Build Alternative offers a basis of companswith the Transportation System
Management and High Occupancy Vehicle Lane Alteveatin the future analysis year
of 2035. It would not address the project purposd aeed. It assumes no major
construction on Route 1 through the project limother than currently planned and
programmed improvements and continued routine maarice. Planned and
programmed improvements included in the No-BuildeAlative are the following

improvements contained in the 2010 Regional Trartapon Plan:

e Installation of median barrier on Route 1 from E®® Boulevard to Rio Del
Mar Boulevard.

e Construction of auxiliary lanes between the Sogwetnue-Soquel Drive and
Morrissey Boulevard interchanges (EA 05-0F6500, meted May 2013).

e Replacement of the La Fonda Avenue overcrossirRpote 1, included as part of
the Soquel-Morrissey Auxiliary Lanes project.

Also included in the No-Build Alternative are a noen of locally-sponsored projects for
improving the local arterial network and constmgtor improving bicycle lanes.
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1.3.2 Tier Il Alternative

The Tier Il project purpose matches that of thet&&ruz County Route 1 High
Occupancy Vehicle project, that is, reducing cotigasand encouraging use of
alternative transportation modes as a means teasersystem capacity, except that
encouraging carpooling is not a part of the Tigurblject purpose.

Auxiliary Lanes

It is proposed to widen Route 1 by adding an aarxillane to both the northbound and
southbound sides between the 41st Avenue and SDgwelinterchanges. The total
roadway widening would be approximately 1.2 mile¢eingth. Southbound, the auxiliary
lane would begin at the existing Soquel Drive omppaand end at the existing off-ramp
at 41st Avenue. Northbound, the auxiliary lane lddaegin just south of the 41st
Avenue overcrossing, at the existing loop on-rampdrthbound 41st Avenue. West of
the overcrossing, the on-ramp from southbound A¢ehue to northbound Route 1
would merge with the new auxiliary lane, approxietatl,000 feet downstream from its
beginning at the bottom of the loop ramp.

As part of the widening in the northbound directitre project proposes to repair the
pavement failure in the outside lane and shoulgiemiproving the pavement section,
installing a retaining wall, and if necessary, agnhg the underlying county-owned
sanitary sewer.

Pedestrian Features

A new horseshoe-shaped pedestrian overcrossingaattiCleer Avenue is proposed, and
approximately 400 feet of sidewalk would be congied along the south side of Soquel
Avenue, starting at Chanticleer Avenue.

Retaining Walls

Retaining walls would be constructed as part ofrttaelway widening, with a total of
four separate walls: three on the northbound sidieeohighway and one on the
southbound side. Three of the walls would be led¢db allow widening for a future lane
on the highway, in both directions. The wall prepd along the northbound on-ramp at
41st Avenue would require demolition in the evénat highway was widened in the
future. Two of the walls would span Rodeo Creelic@uwhere there is an existing 9
foot arch concrete culvert, and one would be congtd within a narrow jurisdictional
area on the northbound side of Route 1, adjaceat3®inch culvert crossing.

Right-of-Way

Right-of-way would be acquired along Soquel Avewast of Chanticleer Avenue and at
the Chanticleer Avenue cul-de-sac north of the \wayh along with temporary
construction easements on both sides of Routerliineg@roposed overcrossing.
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1.4 Need for Project
The need for the project is summarized by theseidaties on Route 1 within the
project limits:

e Several bottlenecks along Route 1 in the southbaumadnorthbound directions
cause recurrent congestion during peak hours;

e Travel time delays due to congestion and relatediants are experienced by
commuters, commerce, and emergency vehicles;

e “Cut-through” traffic, or traffic on local streetsccurs and is increasing because
drivers seek to avoid congestion on the highway;

e Limited opportunities for pedestrians and bicysligt safely get across Route 1
within the project limits;

¢ Insufficient support facilities and incentives heiiease transit service that
operates in the Route 1 corridor because congestieatens reliability and cost-
effective transit service delivery; and

¢ Inadequate facilities to support carpooler andstidee vehicles over single-
occupancy vehicles; therefore, incentives, sudinea®l time savings, and
reliability are difficult to achieve.

1.4.1 Tier | Project

The purpose of the proposed project is to achiegddllowing within the Tier | project
limits:

¢ Reduce congestion; and

e Encourage carpooling and use of alternative tramgpon modes as a means to
increase transportation system capacity.

1.4.2 Tier Il Project

The Tier Il project purpose matches that of the Tjgroject, except that encouraging
carpooling is not a part of the Tier Il project pose.
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1.5 Creek, Stream, and River Crossings

Creek crossing drainage systems were located freiBWAlt Record Drawings and site
visits. Drainage systems for some creek crossiege not located. These systems were
identified in theWetland Assessmergport (Wetland Assessment, 2008).

1.5.1 Tier | Project

Fifteen waterways cross Route 1 within the Tierdjgct limits (see Figure 2). The sizes
and types of these crossings are listed in Table 1.

Table 1. Drainage Facilities at Waterway Crossings Tier | Project

Station at Drainage Facility
Waterway Route 1 Englist Metric
Crossing
Unnamed Waters ( 49+6¢ 84in. corrugded stee 2100 mm corrugated steel p
the U.S. pipe
Valencia Chann 75+3( culvert size unknow culvert size unknow
Aptos Cree™” 90+0( concrete bridc concrete bridc
Ord Gulct 107+8¢ 48in. concrete culve 1200 mm concrete culw
Borregas Cree 110+6¢ 48 in. concrete culve 1200 mm concrete culw
Pot Belly Cree 114+9( 30in. reinforced 760 mmreinforced concrete pi
concrete pipe culvert culvert
Tannery Gulc 118+6¢ 6 ft x 6 ft reinforced 1830 mm x 1830 mm reinforcec
concrete box culvert concrete box culvert
unnamed tributary t 122+6€ 48 in. reinforced 1200 mnreinforced concrete pi
Tannery Gulch concrete pipe culvert culvert
Nobel Cree 130+0¢ 6 ft x 6 ft reinforced 1830 mm x 1830 mm reinforcec
concrete box culvert concrete box culvert
Soqud Creel 143+6( 98 ft wide, 32 ft span | 29.9 m wide, 98.5 m span concr
concrete arch span arch span bridge
bridge
RodeaCreekGulch 154+2¢ 9 ft concrete arch culve 2700 mm concrete arch culv
Arana Gulcl 171+0: 72in. (height) concret 1800 mm (height) concrete ar
arch culvert culvert
tributary to Arane 175+9¢ 36 in reinforced 900 mmreinforcedconcretepipe
Gulch concrete pipe culvert culvert
tributary to Arane 177+9:. 4 ft x 4 ft reinforced 1220 mm x 1220 mm reinfoiced
Gulch concrete box culvert concrete box culvert
tributary to Arane 183+0: 30in. reinforced 760 mm reinforced concrete pi|
Gulch concrete pipe culvert culvert

Notes: 1. WRECO staff observed that scour from Aioeek resulted in loss of bed material at the&pt

bridge piers.

2. Concrete bags at the pier footingsdateriorating due to scour from Soquel Creekufieg at
the Aptos Creek crossing and theritatation of gravel bags at the Soquel Creek angssill be
addressed in the Tier | project. Whiee projects that include those creeks’ bridgesanforward
as Tier Il projects, further studaféshe hydraulic modifications required will berpaf their
project approval and documentation.
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1.5.2 Tier Il Project

There is one waterway crossing within the Tierrbject limits: the Rodeo Creek Guich
crossing flows through a 106-inch concrete archeartl Although they are outside of the
Tier 1l project limits, Soquel Creek and Arana Guigould also receive runoff from the
Tier Il project because of the existing topograpiiye Tier Il project would add
impervious areas that would affect three strearaqu8l Creek, Rodeo Creek Gulch, and
Arana Gulch. Floodplains are associated with thiesse streams.

1.6 Bridge Numbers

1.6.1 Tier | Project

Thirteen of the 15 water crossings within the Tiproject limits are cross culverts. The
other two are bridges with assigned bridge numbé&hese bridges are Aptos Creek
bridge (Bridge Number 36-0011) and Soquel Creeldzi(Bridge Number 36-0013).

1.6.2 Tier Il Project
The Rodeo Creek Gulch crossing within the Tierrdjgct limits is a cross culvert.

1.7 Geographical References

Project maps were based on the following quadrarfgien the United States Geological
Survey: Santa Cruz, Soquel, Watsonville West, Ualuema Prieta, and Felton.

The Federal Emergency Management Agency FlooddnserRate Maps and flood
profiles from theFlood Insurance Studfpr Santa Cruz County, CA and Incorporated
Areas were reviewed for base flood elevations e@tthterway crossings at Route 1
(2006). The base flood is a flood that has a amegmt chance of occurrence in any
given year.

The vertical control for the elevations in the Fldosurance Rate Map aktbod
Insurance Studis based on the National Geodetic Vertical Datdimh929. The survey
for this project is based on the North Americanti¢at Datum of 1988.

Using the Orthometric Height Conversion from theidlzal Geodetic Survey website,
the datum shift (from North American Vertical Datwi1988 to National Geodetic
Vertical Datum of 1929) was calculated based oridbations of each waterway crossing
along Route 1. The calculated datum shifts arensamzed in Table 2.

December 2013 18



Location Hydraulic Study Report 05-SCR-01

State Route 1 High Occupancy Vehicle Tier I: PMZA716.13 (KP R11.64/25.96)
Lane Widening Project Tier 1l: PM 13.5/14.9
Santa Cruz County, California EA 05-0C7300

Table 2. Datum Shifts

: . : Datum Shift
Location Latitude Longitude ) m
Aptos Creek 36.97527° N 121.90088° W 2.74 0.836
Nobel Creek 36.98416° N 121.94322° W 2.76 0.840
Soquel Creek 36.98298° N  121.95897° W 2.75 0.838
Rodeo Creek Gulch| 36.98333°N  121.96992°|\W 2.7% 30.8
Arana Gulch 36.98767° N 121.98811° W 2.74 0.834

Elevations from the Federal Emergency ManagemeernggFlood Insurance Studgnd
Flood Insurance Rate Maps were adjusted by addmgatum shift to convert from the
National Geodetic Vertical Datum of 1929 to the thokmerican Vertical Datum of
1988. For example, the base flood elevations ab#@reek were adjusted by adding
2.74 feet to convert from the National Geodetictidat Datum of 1929 to the North
American Vertical Datum of 1988.

1.8 Traffic

Traffic data is available between Rio Del Mar Baalel and Morrissey Boulevard
interchanges for spring 2001 conditions, betweenBdl Mar Boulevard and Morrissey
Boulevard interchanges for summer 2001 conditiand, between San Andreas/Larkin
Valley Road and State Park Drive interchangesdth2003 conditions. Table 3
summarizes traffic conditions for spring 2001, suen2001, and fall 2003 (Wilbur
Smith Associates, 2004).

Ramp counts were conducted in March and April 2005pring 2001 conditions, in
July 2001 for summer 2001 conditions, and in Oat@@®3 for fall 2003 conditions.

Based on available data, there may be traffic inpgions at the Arana Gulch crossing of
Route 1 in the existing condition. However, traffculd utilize frontage roads and local
streets (such as La Fonda Avenue) that are notated by the base flood.

Emergency Supply or Evacuation Route:  Yes

Emergency Vehicle Access: Yes
Practical Detour Route: Yes
School Bus or Mail Route: Yes
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Table 3. Weekday Average Daily Traffic Volumes

Spring 2001 Conditions
Segmen NB SB WADT
WADT
San Andreas Road / Larkin Valley Roac N/A N/A
Freedom Boulevard
Freedom Boulevard to Rio Del Mar Boulev N/A N/A
Rio Del Mar Boulevard to State Park Dr 46,30( 42.,40(
State Park Drive to Park Aver 49,00( 44 .80(
Park Avenue to Bay Avenue / Porter St 53,30( 48,00(
Bay Avenue / PorteStreet to 41st Aveni 59,00( 52,30(
41st Avenue to Soquel Aver 56,00( 47,10(
Soquel Avenue to Morrissey Boulev. 58,80( 52,20(
Summer 2001 Conditions
Segmen NB SBWADT
WADT
San Andreas Road / Larkin Valley Roac N/A N/A
Freedom Boulevard
Freedom Boulevard to Rio Del M Boulevart N/A N/A
Rio Del Mar Boulevard to State Park Dr 42.60( 53,00(
State Park Drive to Park Aver 49,60( 55,90(
Park Avenue to Bay Aven / Porter Stret 52,40( 56,60(
Bay Avenue / Porter Street to 41st Ave 57,20 60,40(
41st Avenue t Soquel Avenu 54,00( 54,60(
Soquel Avenue to Morrissey Boulev. 59,80( 58,00(
Fall 2003 Conditions
Segmen NB SBWADT
WADT
Sar Andreas Road / Larkin Valley Road 36,40( 34,00(
Freedom Boulevard
Freedom Boulevard to Rio I Mar Boulevart 42.,00( 39,20(
Rio Del Mar Boulevard to State Park Dr 44,20( 41,00(
State Park Drive to Park Aver N/A N/A
Park Avenue to Bay Avenue / Porter St N/A N/A
Bay Avenue / Porter Street to 41st Ave N/A N/A
41st Avenue to Soquel Anue N/A N/A
Soquel Avenue to Morrissey Boulev. N/A N/A

NB WADT = Northbound weekday average daily traffatumes
SB WADT = Southbound weekday average daily trafblimes
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1.9 Traffic Interruptions for Base Flood (Q 109

The base flood is a flood that has a one perceamiaghof occurrence in any given year
(also known as a 100-year flood, of€) Potential flooding conditions for the proposed
project were evaluated using water surface elenstoalculated using Regional Flood-
Frequency Equations or from Federal Emergency Mamagt Agency Flood Insurance
Rate Maps. Based on available data, there masabiee interruptions on Route 1 at the
Arana Gulch crossing due to the base flood. Thedrinsurance Rate Map depicts the
base flood overtopping Route 1 at the Arana Gufoksing with a base flood elevation
of 68 feet (21 m) at the upstream side (see Se2t®n Based on the project topography,
the existing roadway elevation is 68 feet (21 e roadway, in both directions of
travel, could experience traffic interruptions. waver, traffic could utilize frontage
roads and local streets (such as La Fonda Avehaépnte not inundated by the base
flood.
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2 HYDROLOGIC AND HYDRAULIC DATA

2.1 Federal Emergency Management Agency Data

The Federal Emergency Management Ageftypd Insurance Stugysanta Cruz
County, CA and Incorporated Areas (2006), was tsaxbtain existing floodplain
information within the project area.

2.1.1 Tier | Project

TheFlood Insurance Studyhows that there are delineated floodplains agtetiwith

five of the 15 crossings within the Tier | projdiatits: Aptos Creek, Nobel Creek,
Soquel Creek, Rodeo Creek Gulch, and Arana Guldie 100-year base floodplain
water surface elevations (see Table 4) for thesesergs were obtained from Federal
Emergency Management Agency Flood Insurance Rapesad adjusted to account for
the datum shift (see Section 1.7). The existingacdy for the creek crossings was
determined by comparing the elevation of the rogdwahe water surface elevations
corresponding to a 100-year peak discharge. Upstend downstream water surface
elevations were available for Aptos Creek, Soquekk, Rodeo Creek Gulch, and Arana
Gulch, while only the downstream water surface alien was available for Nobel Creek.
The upstream water surface elevation for Nobel ICvess calculated, as described in
Section 2.3 of this report.

Table 4. Hydraulic Data

100-Year Peak Drainage EHatCoacelE iaton Roadway

Reach Discharge Area Upstream | Downstream | Elevation

[ft%s] | [m¥s]| [miq | km? | [f] [ [m] [ft] m] | [ft] [m]

Aptos Creek"*¢ | 8,281.0 | 234 | 24 622 | 26.¢ | 82| 24€ | 75| 59.1 18

Nobel Creel® 50¢ 14.2 | 0.9¢ 2.E 88.¢ [ 27 | 787 | 24 | 1017 ] 31

Soquel Creef* 12,095.: | 3428 | 43 | 111.<| 32 | 10 | 31.¢ | 9.7 | 68.¢ 21
gﬁ?ciof{ eek 1539.7 | 436| 25| 65/ 8| 25 689 21 1082 33

Arana Gulct*** | 1,649.. | 46.7 3.E 9.1 68.C | 21 | 49.: 15 | 68.¢ 21

Notes!Peak discharge was obtained in the Federal Emeyd¢anagement Agency Flood Insurance
Studies for the following: City of Capitola, Califda, Santa Cruz County, California (June 03, 198&y

of Santa Cruz, California, Santa Cruz County, @atifa (June 17, 1986); and Santa Cruz County,
California (Unincorporated Areas) (April 15, 1986).

2 peak discharge was calculated using the Log-Peanstimod using United States Geological Survey
peak flood flows.

3 Water surface elevations were obtained from Fed&rargency Management Agency Flood Insurance
Rate Maps, unless otherwise noted. Datum was adjtistaccount for the datum shift (see Section 1.7)

* Peak discharge and watershed drainage area wetgatatl using Regional Flood-Frequency Equations
from California Department of Transportation: HigiywnDesign Manual.

A Peak discharge is given at the mouth of the cregkmi (2.7 km) from the Route 1 crossing.

B Peak discharge is given at the mouth of the cr2€6 mi (3.32 km) from the Route 1 crossing.

€ Peak discharge is given at the mouth of the cr@&8 mi (0.86 km) from the Route 1 crossing.
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2.1.2 Tier Il Project

The Federal Emergency Management Ageftyod Insurance Studyganta Cruz
County, CA and Incorporated Areas (2006) showsttiere are delineated floodplains
associated with the three streams affected by igrelTproject: Soquel Creek, Rodeo
Creek Gulch, and Arana Gulch. The existing 100-peak discharges and drainage
areas of these waterways are specified in Table 4.

2.2 Map of Floodplain

2.2.1 Tier | Project

Within the Tier | project limits, five areas arethin the delineated floodplains defined by
the Federal Emergency Management Agency. The &80hase floodplains are
identified as flood hazard zone designation Zone Which corresponds to the one
percent annual chance floodplains that are detexanmtheFlood Insurance Studyy
detailed methods of analysis. Base flood elevatame shown upstream and downstream
of each crossing; at Nobel Creek, only the dowastrbase flood elevation is shown and
is the limit of the detailed study by the Federaldigency Management Agency.

According to Flood Insurance Rate Map Number 06@8BZD, a floodplain exists at
the Aptos Creek crossing of Route 1. The watdasarelevation is 27 feet (8.2 meters)
upstream of the crossing and 25 feet (7.5 metenshsgtream of the crossing. The
existing ground elevation at the Aptos Creek crags approximately 59 feet (18
meters) and is higher than the 100-year water ceid¢evation.

According to Flood Insurance Rate Map Number 06@8582D, a floodplain exists at
the Nobel Creek crossing of Route 1. The approtamaater surface elevation is 78 feet
(24 meters) downstream of the crossing. The vsatdace elevation upstream of the
crossing was estimated to be 88 feet (27 metens) tise method described in Section
2.3. The existing ground elevation at the NobedRrcrossing is approximately 102 feet
(31 meters).

According to Flood Insurance Rate Map Number 06@8582D, a floodplain exists at

the Soquel Creek crossing of Route 1. The apprabarwater surface elevation is 33 feet
(10 meters) upstream of the crossing and 32 feétnf@ters) downstream of the crossing.
The Soquel Creek floodplain also exists at thed?@treet/Bay Avenue interchange.

The existing ground elevation at the Soquel Creeksing is approximately 69 feet (21
meters).

According to Flood Insurance Rate Map Number 06@BA1D, a floodplain exists at
the Rodeo Creek Gulch crossing of Route 1. Thecqapate water surface elevation is
81 feet (25 meters) upstream of the crossing anf@&tq21 meters) downstream of the
crossing. The Federal Emergency Management Agedayates that the 500-year flood
is contained in the culvert at the crossing. Thistg ground elevation at the Rodeo
Creek Gulch crossing is approximately 107 feetq382eters).
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According to Flood Insurance Rate Map Number 06@BA1D, a floodplain exists at
the Arana Gulch crossing of Route 1. The approtemaater surface elevation is 68 feet
(21 meters) upstream of the Route 1 crossing arfdetq15 meters) downstream of the
Route 1 crossing. The Flood Insurance Rate Magtdeftooding at Route 1;
preliminary calculations also show overtoppinghet Route 1 crossing.

These floodplain maps are included in Appendix BhefTier I/l ProjectLocation
Hydraulic StudyReport

Based on available information, there are no aasedifloodplains at Valencia Channel,
Ord Guich, Borregas Creek, Pot Belly Creek, TanG&uich, unnamed tributary to
Tannery Gulch, and the tributaries to Arana Gulch.

2.2.2 Tier Il Project

Within the Tier Il project limits, three areas avighin the delineated floodplains defined
by the Federal Emergency Management Agency: the&dyeek crossing, the Rodeo
Creek Gulch crossing, and the Arana Gulch crossirtge 100-year base floodplains are
identified as flood hazard zone designation Zone Which corresponds to the one
percent annual chance floodplains that are deteanimtheFlood Insurance Studyy
detailed methods of analysis. Base flood elevatame shown upstream and downstream
of each crossing.

The floodplain information for Soquel Creek, Rod&®ek Guich, and Arana Gulch is
listed in Section 2.2.1. The floodplain maps aduded in Appendix B of the Tier I/l
ProjectLocation Hydraulic StudiReport

2.3 Estimating Design Discharge

2.3.1 Tier | Project

Water surface elevations for the remaining crosswgh culverts of known dimensions
were ascertained using design charts from WaanameiCrippen (1977), where the
diameter of the culvert (D) and design dischargedi@ required.
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Design discharge was calculated using Regionald-Ferequency Equations (Waananen
& Crippen, 1977). The Regional Flood-Frequency &mun for the Central Coast Region
is expressed as:

Qloo — 19.7A088 p 0.84H -033

Where:
Q = Peak discharge in cubic feet per second, wibis&ript indicating
recurrence interval, in years
A = Drainage area in square miles
p=  Mean annual precipitation in inches
H = Altitude index in thousands of feet: the averad the elevations at the

locations 10% and 85% of the distance from thegutggite to the basin
divide, measured along the main channel of thestrand the overland
travel path to the basin divide

Drainage area and altitude index were determinedieipeating watersheds for each
crossing of interest. The delineated watershedatos Creek, Nobel Creek, Soquel
Creek, Rodeo Creek Guich, and Arana Gulch are showigure 3, Figure 4, and Figure
5. Mean annual precipitation values were obtafn@ch Spatial Climate Analysis
Service PRISM mapping data (Oregon State Univer2@93).

Headwater depths were determined using culvergdediarts (Waananen & Crippen,
1977) with design discharges and known culvertssiZEhe upstream water surface
elevation is the sum of this value and the estithatevation of the culvert at the inlet.

Culvert soffit elevations were not available andevapproximated based on topographic
survey. This information will need to be updatedhe design phase as more detailed
information becomes available.

2.3.2 Tier Il Project

The Rational Method was utilized to estimate addai flow from the added impervious
surfaces. Refer to Section 3.2.3 for estimatedtiaddl! flows.

2.4  Hydraulic Assessment

WRECO'’s calculations show that the roadway wouldno@dated if the upstream water
surface elevation is greater than the elevaticlh@toadway.

The hydraulic regime for most creek crossings attRd is upstream controlled. During
severe storm events, debris builds up, and porcbogd occur at the upstream end of the
culverts.
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2.5 Description of Flood Sources

The rainy season for the project area is geneba&itween October 15 and April 15, but
most flooding occurs from December through Marcalif@ns, 2000).

The following information on flood sources in Safaz County is from the Draft Flood
Hazard Mitigation Plan (County of Santa Cruz, @ahifa: Office of Emergency
Services, 2002).

The Soquel Creek basin experienced major floodiigacember 1955 and January
1982. Obstacles and major log jams near the Sdqueiue bridge downstream of the
Route 1 crossing can cause severe backwater. stineaged peak flow at the Soquel
gage station was 15,800 cubic feet per seconddddic meters per second) (which
corresponds to a 70-year storm) for the Decemb&b $8rm and 9,700 cubic feet per
second (275 cubic meters per second) (which carrelspto a 15-year storm) for the
January 1982 storm. The Aptos Creek basin expseeaimilar flooding with an
estimated peak discharge of 3,500 cubic feet pmmsk(99 cubic meters per second) for
the December 1955 storm and 3,950 cubic feet menske(112 cubic meters per second)
for the January 1982 storm (Federal Emergency Mamagt Agency, 2006).

Westerly exposure to Pacific weather systems presimtense precipitation from
storms. Mountains and hills bordering the easteumdaries of Santa Cruz County
squeeze moisture out of arriving Pacific weathsteays and provide watershed areas to
funnel precipitation into runoff tributaries. Fldstage can swell to flood peaks in a few
hours with high velocities in the main channel.

Flooding along the Pacific Coast of Santa Cruz @pistypically associated with the
simultaneous occurrence of very high tides, largges, and storm swells during the
winter. Flood hazards along the coast are gereetatswell waves from offshore
storms, by wind waves from land-falling storms, @ydsunamis. Other hazards, which
present potential damage to structures, exposwBion, and impacts to channels, are
landslides, earthquakes, and wild fires. AreaSanta Cruz County would be
significantly impacted from a tsunami created byearthquake on the San Gregorio
fault, which is located offshore in Monterey Baydaoughly parallels the coastline. A
tsunami created by such an earthquake would aniiv®ut warning, minutes after the
initial shock (Federal Emergency Management AgeR006).

These flooding sources have had significant impactscean-front development. Severe
storms in January 1978 accelerated erosion andemedkfoundations of existing
beachfront homes. Seawalls and temporary barmeesyded to protect the beach
shoreline, were either damaged or destroyed. ddiitian, storm centers from the
southwest produce storm flow patterns toward tlastcthat have caused the majority of
the serious coastal floods; strong winds and higstcreate storm surges that back up
river flows, and this leads to flooding at the riveouths (Federal Emergency
Management Agency, 2006).

December 2013 26



Location Hydraulic Study Report 05-SCR-01

State Route 1 High Occupancy Vehicle Tier I: PMZA716.13 (KP R11.64/25.96)
Lane Widening Project Tier 1l: PM 13.5/14.9
Santa Cruz County, California EA 05-0C7300

Early denizens of Santa Cruz County built homekigher ground, avoiding the
floodplains at the lower lying ground areas. Qwume, these floodplain areas were
developed. High intensity precipitation would Ikeause flooding in these lower-lying
ground areas. The drainage basins in Santa CruatZare short and steep with short
flow durations.

The mean annual precipitation at or near the pt@eza is between 64 and 74
centimeters (25 and 29 inches) (United States Dayeat of Agriculture, Natural
Resources Conservation Service, 1976). The magmabe basins in the project area
are: San Lorenzo River, Soquel Creek, Aptos Craedt,the Pajaro Valley Basins.
Information on flood sources is available for tlax&el Creek and Aptos Creek
watersheds.

The Soquel Creek watershed, which is located imtrehern end of the project limits,
drains 42 mi? (108.8 km?) with a steep elevatioopdsf nearly 3,000 feet (914 meters).
Soquel Creek collects the flow from many tributsyimcluding Rodeo Creek Guich,
Nobel Creek, Tannery Gulch, and Borregas Creelu(Eig) (County of Santa Cruz,
2002). Flooding occurs due to fast volume increakeing heavy rainfall, additional
volumes from joining tributaries, and natural obta in the watershed. Flood events
have occurred in the past as a result of obstacldgams at roadway bridges.

The flood of record occurred in December 1955 \pi¢hk flow for Soquel Creek at the
Soquel gage at 15,800 cfs (447 m3/s). A log jathetSoquel Avenue bridge caused
severe backwater conditions, and eight city blaockSoquel were inundated. Minor
damage was experienced in the Aptos Creek basheiDecember 1955 storm with 56
ha (140 ac) of land inundated by floodwaters (Faldémergency Management Agency,
1986).

The Aptos Creek watershed drains 25 mi2 (64.7 kmt?) an elevation drop of 2,000 feet
(610 meters). The Aptos Creek watershed includestaries to Aptos Creek, shown in
Figure 3. Like the Soquel Creek watershed, inuaodah the Aptos Creek watershed
occurs with heavy rain. The steep elevation desysnarrow canyons contribute to the
rapid increase in runoff volume. Physical barriarthe watershed cause backwater
flooding (County of Santa Cruz, 2002).
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3 PROJECT EVALUATION
3.1 Tier | Project

Route 1 is proposed to be widened in both direstmirtravel for a distance of 8.5 mi
(13.7 km) between the San Andreas-Larkin Valley Riogerchange and the Morrissey
Boulevard interchange. The two build alternativeder the Tier | Project are the High
Occupancy Vehicle Lane Alternative and the Transon System Management
Alternative.

3.1.1 Nobel Creek and Rodeo Creek Gulch

Based on available information, proposed improveaséar both build alternatives
would not encroach onto the floodplains at NobelgBrand Rodeo Creek Gulch.

3.1.2 Aptos Creek and Soquel Creek

For both build alternatives, Route 1 is proposebetavidened in the floodplain areas at
Aptos Creek and Soquel Creek. The widening wouaklowith the addition of the
auxiliary lanes and the widening of the Aptos Crael Soquel Creek bridges.

For both build alternatives, impacts to the flo@dplfrom the bridge widening at the
Aptos Creek bridge and Soquel Creek bridge woulttdoa the proposed footings of the
widened section of the bridges.

3.1.3 Creeks Outside of Floodplain

Other drainage improvements are proposed thatudsile the delineated 100-year base
floodplains defined by the Federal Emergency Mansge Agency. There are no
available Federal Emergency Management Agency fitza studies or available
historic information for Valencia Channel, Ord Gul®8orregas Creek, Pot Belly Creek,
Tannery Gulch, unnamed tributary to Tannery Gudgtd the tributaries to Arana Guich.

3.1.4 Arana Gulch

For both build alternatives, Route 1 is proposebetavidened in the floodplain area at
Arana Gulch. Under the High Occupancy Vehicle LAfternative, the widening would
occur with the addition of a high occupancy vehlalge in both directions of travel.
Under the Transportation System Management Alteraathe widening would occur
with the addition of the auxiliary lanes. Undetlbalternatives, impacts to the
floodplain at the Arana Gulch crossing would be thua loss of floodplain storage
because of the extended culvert. The impactseoptbposed alternatives were analyzed
to determine potential impacts to the floodplain.

3.14.1 Estimating Design Discharge at Arana Gulch

The Rational Method was utilized to estimate addai flow from the added impervious
surfaces from the two build alternatives. The addgervious area reaching Arana
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Gulch was estimated to be 220,660 squarg( 28500 square meters) for the proposed
Transportation System Management Alternative, &@&J351 square feet (30,319 square
meters) for the proposed High Occupancy Vehiclemilative. The rainfall intensity at
the Arana Gulch crossing of Route 1 was estimasathuhe B, Isopleths and Rainfall
Intensity-Duration Curves provided by Santa Cruz@g as 4.25 in/hr (108 mm/hr) for
a time of concentration of 5 minutes; see Apper@ixA runoff coefficient of 1.0 was
used for the added impervious areas. The additftava was estimated to be 21.53
cubic feet per second (0.61 cubic meters per s@donthe Transportation System
Management Alternative and 31.84 cubic feet pens&¢0.90 cubic meters per second)
for the High Occupancy Vehicle Alternative. Thtise 100-year design discharge is
1,671 cubic feet per second (47.31 cubic metersgeond) for the Transportation
System Management Alternative and 1,681 cubicgeesecond (47.60 cubic meters per
second) for the High Occupancy Vehicle Alternative.

3.1.4.2 Stream and Site

Arana Gulch is heavily vegetated upstream of thet®a crossing. Arana Gulch is
conveyed under Route 1 through a concrete arcledulith a height of 6 feet (1.8
meters). The span of the culvert was estimatée 6.7 feet (1.7 meters). Downstream
of the Route 1 crossing is a concrete lined chatiralhas gravel along the bottom.
Arana Gulch crosses Route 1 at 29° from perpenalicul

3.1.4.3 Design Tool

The effects of the increased flow resulting from tbadway widening at the Arana
Gulch crossing at Route 1 were evaluated usingJtBe Army Corps of Engineers
Hydrologic Engineering Centers-River Analysis Syst@odeling software (Version
4.1.0). Hydraulic analyses were performed forakisting and proposed conditions.

3.1.4.4 Cross Section Data

Cross sections were based on aerial survey. Adbfid cross sections were cut over a
distance of 492 feet (150 meters) along Arana Gukebr the existing conditions and the
proposed Transportation System Management Altemabnditions, seven of these
cross sections are located upstream of Route Ifoaincre downstream of the crossing.
Route 1 is located between River Stations 210 & Z’he proposed High Occupancy
Vehicle Alternative conditions include widening both sides of the highway, resulting
in six cross sections upstream of Route 1 and tasscsections downstream of the
crossing. Route 1 is located between River Stati®b and 295. The cross section
locations are shown in Appendix D.

3.1.4.5 Manning’s n

Manning'’s n values were used in the hydraulic med&stimate energy losses in the
flow due to friction. Upstream of the Route 1 &iog, a Manning’s n value of 0.06 was
used to depict friction characteristics of a floladp with trees. The Manning’s n value
for cross-sections downstream of the Route 1 ergssas 0.017 to represent a concrete
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channel with gravel bottom. These Manning’s n galwere selected based on
observations from field visits to the site.

3.1.4.6 Expansion and Contraction Coefficients

An expansion coefficient of 0.3 and a contractioefticient of 0.1 were used to
represent the creek. These values describe cemkegry with gradual transitions
between cross sections. An expansion coefficieft®and a contraction coefficient of
0.3 were used to represent the bridge.

3.1.4.7 Arana Gulch Water Surface Elevations

Based on preliminary calculations, the estimatetensurface elevation for the 100-year
peak discharge at the cross section immediatelyegrs of Route 1 was 70.16 ft (21.39
meters) for the existing condition, 70.19 feet {@lmeters) for the Transportation
System Management Alternative condition, and 7@@9 (21.37 meters) for the High
Occupancy Vehicle Alternative condition. The Tramgation System Management
Alternative would result in a water surface elematincrease of 0.03 feet (0.01 meters),
and the High Occupancy Vehicle Alternative wouldulein a decrease of 0.06 feet (0.02
meters) in the water surface elevation. Accordm§lood Insurance Rate Map Number
06087C0351D, the 100-year water surface elevatientops Route 1 at the Arana Guich
crossing. The Hydrologic Engineering Centers-R&mralysis System results indicate
that the roadway is overtopped in both the exiséind proposed conditions, which is
consistent with the Flood Insurance Rate Map. Ageendix D for summary output
results from the existing and two alternative ctindimodels.

3.1.5 Increase in Impervious Surfaces

For all five locations where there are defined diplains, there would be an increase in
impervious surface areas from the widened pavearests, resulting in increases to peak
storm water runoff and a reduction in the amourge¥ious surfaces available for
infiltration of storm water runoff. The Tier | gext design goal will be to maintain pre-
construction storm water flows, as discussed irti®&@8.1.9. Doing so would help to
ensure that storm water runoff from the Tier | pobjwould minimize downstream
effects.

In general, impacts to the floodplain would differ the two build alternatives depending
on the amount, and nature, of widening. For tlghHDccupancy Vehicle Lane
Alternative, the increase in roadway runoff wouddftom the roadway widening of the
auxiliary lanes and the high occupancy vehicle darféor the Transportation System
Management Alternative, the increase in roadwagpffumould be from the roadway
widening of the auxiliary lanes.

In comparing the two build alternatives, the HigtcGpancy Vehicle Lane Alternative
would increase the roadway runoff more than thex3partation System Management
Alternative. Table 5 and Table 6 summarize theopsed increases in impervious
surface areas contributing to the creeks with agteat floodplains. The increase in area
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is greater for the High Occupancy Vehicle Lane A&ive than the Transportation
System Management Alternative at each crossinga fotal 38.6-acre increase in area
for the High Occupancy Vehicle Lane Alternative antbtal 15.7-acre increase in area
for the Transportation System Management Altereafiv the five locations. These
increases in area are compared to the overall sfegdrdrainage areas at each crossing.

Table 5. Increased Impervious Areas for the High Ocupancy Vehicle Lane
Alternative - Tier | Project

Percentage
_ Increa_sed Increa_sed Watershed | Watershed Increase in
Location Impervious | Impervious Area Area Overall
Area Area Watershed
Area
(acres) fﬁg?:rrse) (acres) fﬁg?:rrse) (%)
Aptos Creek 10.56 42726 15,360 62,160,000 0.07%
Nobel Creek 5.90 23880 614 2,483,640 0.96%
Soquel Creek 13.79 55803 27,520 111,370,000 0.05%
Rodeo Creek GulcH 2.39 9673 1,572 6,360,241 0.15P0
Arana Gulch 6.30 25508 2,239 9,060,000 0.28%

Note: For locations where there are defined floaohd only.

Table 6. Increased Impervious Areas for the Transpation System Management
Alternative — Tier | Project

Percertage
_ Increa_sed Increa_sed Watershed | Watershed Increase in
Location Impervious | Impervious Area Area Overall
Area Area Watershed
Area
(acres) ﬁgt’;rse) (acres) ﬁgt’;rse) (%)
Aptos Creek 5.32 21540 15,360 62,160,000 0.03%
Nobel Creek 1.71 6910 614 2,483,640 0.28%
Soquel Creek 2.27 9200 27,520 111,370,p00 0.01%
Rodeo Creek GulcH 1.35 5460 1,572 6,360,241 0.09P%
Arana Gulch 4.49 18180 2,239 9,060,000 0.20%

Note: For locations where there are defined floaohd only.

As shown in Table 5 and Table 6, the Tier | projaader either alternative would not
pose a significant risk by widening Route 1. Tha@éase in roadway runoff would be
minimal, in comparison to the overall watershedghefcreeks for both build alternatives
(less than 0.96% on average at each crossing)refbine, there would be an insignificant
change in the water surface elevation to the fientified floodplain areas due to the
widening proposed for both build alternatives.atidition, the roadway elevations are
higher than the 100-year water surface elevatigheste crossings, so there would not be
a significant potential for interruption or termimen of a transportation facility that is
needed for emergency vehicles due to the Tierjepts proposed improvements. The
exception is at the Arana Gulch crossing wherelfi®year base flood water surface
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elevation currently overtops the existing roadwigya&tion. In the existing condition, the
Bay Avenue/Porter Street interchange encroachestbatSoquel Creek floodplain
through the roadway on- and off-ramps, which ase aigher than the floodplain.
Proposed improvements at this interchange shoutdible that the on- and off-ramps
remain above the 100-year water surface elevasea $ection 2.1).

It should be noted, however, that at the Aptos Kezel Soquel Creek crossings,
properties exist within the floodplain adjacenthe creeks that are at a much lower
elevation than the elevation of Route 1.

3.1.6 Risk Associated with Implementation of the Action

The Federal Highway Administration defines a “sfgpaint encroachment” as a highway
encroachment and any direct support of likely Hsmplain development that would
involve one or more of the following constructionflood-related impacts: 1) a
significant potential for interruption or terminai of a transportation facility which is
needed for emergency vehicles or provides a contgigminly evacuation route; 2) a
significant risk; or 3) a significant adverse impan the natural and beneficial floodplain
values (Federal Highway Administration, 1994).

1. For both build alternatives, the Tier | Project soet have any impact on the
existing potential for interruption or terminatioha transportation facility that is
needed for emergency vehicles, nor does it proaidemmunity’s only
evacuation route. Other local roads can be utilfee@mergency vehicles or as
evacuation routes. Based on available data, thayeh® traffic interruptions at
the Arana Gulch crossing of Route 1 in the existagdition. However, traffic
could utilize frontage roads and local streetsl{sagcLa Fonda Avenue) that are
not inundated by the base flood. FEMA flood profilews that Route 1 is
overtopped in the existing condition at the ArandcB crossing during 100-year
storm events. Preliminary models with the additionaoff due to the Tier |
Project indicate that the Transportation Systemagament Alternative would
result in a slight water surface elevation increafde.03 feet (0.01 meters), and
the High Occupancy Vehicle Alternative would resala decrease of 0.06 feet
(0.02 meters) in the water surface elevation. Tiheegethere would be negligible
impacts to the water surface elevation and fload@atents due to the Tier |
Project

2. The level of risk associated with the Tier | projsclow. It is not anticipated that
the Tier | Project would have significant impacesause the added impervious
areas resulting from the Tier | Project would ngnh#icantly increase the flow, or
raise the water surface elevations of the baselfitaans.

3. The Tier | project would impact natural and benafiioodplain values. For the
High Occupancy Vehicle Lane Alternative, naturad &eneficial floodplain
values would be impacted at Aptos Creek, SoquetiCrand Arana Gulch. For
the Transportation System Management Alternatigéynal and beneficial
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floodplain values would be impacted at Arana GulBimvironmental impacts can
be minimized with measures such as revegetatiost, [Banagement Practices, or
other requirements anticipated as part of the [Meoject permit conditions.
Impact areas were tabulated for each crossing @nsuanmarized in Section
3.1.7.

3.1.7 Impacts on Natural and Beneficial Floodplain Values

Natural and beneficial floodplain values includet are not limited to: fish, wildlife,
plants, open space, natural beauty, scientificystoidtdoor recreation, agriculture,

aquaculture, forestry, natural moderation of flgoglater quality maintenance, and
ground water recharge.

Impacts on natural and beneficial floodplain valuese assessed by evaluating Areas of
Potential Effects to the U.S. Army Corps of Engisegetlands, California Coastal
Commission wetlands, and California Departmentish nd Wildlife jurisdictional

areas. These areas of potential effects wereiigehin theWetlands AssessmeRéport
(Wetland Assessment, 2008).

The U.S. Army Corps of Engineers wetland definitisa three-parameter definition. In
order for a location to be designated “wetlandl tladee criteria must be met: vegetation,
soil, and hydrology. The California Coastal Comnaiegdefinition requires that only one
of the three conditions is present.

The U.S. Army Corps of Engineers definition reasi$adlows:

“The following definition, diagnostic environmentaharacteristics, and technical
approach comprise a guideline for the identificatmd delineation of wetlands.

a. Definition: The U.S. Army Corps of EngineersdEeml Register, Section
328.3(b), 1991) and the EPA (Federal Register,i@e280.4(t), 1991)
jointly define wetlands as: Those areas that aredated or saturated by
surface or ground water at a frequency and duratidiicient to support,
and that under normal circumstances do supporgafence of
vegetation typically adapted for life in saturased conditions. Wetlands
generally include swamps, marshes, bogs, and siaréms.

b. Diagnostic environmental characteristics: Wettahave the following
general diagnostic environmental characteristics:

1. Vegetation: The prevalent vegetation consittaacrophytes that are
typically adapted to areas having hydrologic anticemditions
described in (a) above. Hydrophytic species, duadgphological,
physiological, and/or reproductive adaptation(g)érthe ability to
grow, effectively compete, reproduce, and/or peisianaerobic soil
conditions.
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2. Soil: Soils are present and have been cladsaehydric, or they
possess characteristics that are associated wititirg soil
conditions.

3. Hydrology: The area is inundated either perm#wpeor periodically at
mean water depths <6.6 feet. (~ 2 meters), ordhésssaturated to the
surface at some time during the growing seasoheoptevalent
vegetation. The period of inundation or soil saiaravaries according
to the hydrologic/soil moisture regime and occuarboth tidal and
non-tidal situations.

c. Technical approach for the identification and dedition of wetlands:
Except in certain situations defined in this maneaidence of a minimum
of one positive wetland indicator from each paranétydrology, soll,
and vegetation) must be found in order to makesitige wetland
determination.”

Source: U.S. Army Corps of Engineers, 1987

Jurisdictional waters and wetlands within the bgidal study area are summarized in
Table 7 for the High Occupancy Vehicle Alternatared Table 8 for the Transportation
System Management Alternative. Approximately Ga2g5,108 m?) of U.S. Army Corps
of Engineers jurisdictional areas and approximat@lyt0 ac (42,072 m?) of California
Department of Fish and Wildlife jurisdictional asesre present within the Tier | project
limits (Jurisdictional Areas within the Biologic8tudy Area, 2010).

The Tier | project would impact natural and benafiioodplain values under both
alternatives. For the High Occupancy Vehicle LAlternative, natural and beneficial
floodplain values would be impacted at Aptos Cre&quel Creek, and Arana Gulch.
For the Transportation System Management Alteraahatural and beneficial floodplain
values would be impacted at Arana Guich. In gdnemgacts to the natural and
beneficial floodplain values would differ for thed alternatives depending on the
amount, and nature, of widening. For both buitéralatives, the amount of impact to the
natural and beneficial floodplain values would ke the bridge widening and culvert
extensions proposed for the Tier | project.

Designated wetlands and waters of the United Stass have been identified at other
locations but do not have associated floodplaDesignated wetland areas are present
within all creeks crossed by the Tier | projectepicat the tributary to Tannery Gulch.
Designated wetland areas within the Tier | projecits, identified by SWCA, which are
also within delineated floodplain areas definedh®/Federal Emergency Management
Agency are identified in Table 9. These areasamremon to both build alternatives.
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Table 7. Jurisdictional Waters/Wetlands within theBiological Study Area - High

Occupancy Vehicle Alternative under Tier | Project

1 CDFG/CCC jurisdiction includes ACOE areas.
2 CDFG jurisdiction includes ACOE areas.

Source: Jurisdictional Areas within the Biologi&tldy Area. (March 2010)

Jurisdictional Area ACOE Jurisdiction | Impacts to CCC/CDF
Site No. (WITHIN COASTAL ZONE) Impacts to Wetlands | Impacts to Other Wa‘ers Jurisdictiort
Acre Sq. Meter Acre Sq. Meter
1a, 1b Valencia Channel and Lagoo Permanent 0 0 0 0
Temporary 0 0 0 0
2a Valencia Creek roadside ditche Permanent 0.03 128
Temporary 0.00 0
2b Valencia Creek/ Aptos Creek Permanent 138 5592
Temporary 0.26 1,048
3 ord Gulch Permanent 0.09 378 1.50 6,054
Temporary 0 0 0.06 246
4 Borregas Creek Permanent 0 0 0.03 127
Temporary 0 0 0.04 166
5 Potbelly Creek Permanent 0 0 0.04 175
Temporary 0 0 0.01 30
6 Tannery Gulch Permanent 0 0 0 0
Temporary 0 0
. Permanent
7 Tannery Gulch Tribut
y ay Temporary
8 Monterey Avenue /Nobel Creel Permanent 024 983
Temporary 0.01 56 0 0 0.09 368
SUBTOTAL 0.27 1,098 0.04 178 3.69 14,921
Jurisdictional Area ACOE Jurisdiction | Impacts to CDFG
Site No. | (OUTSIDE COASTAL ZONE) Impacts to Wetlands | Impacts to Other Wa‘ers Jurisdictiorf
Acre Sq. Meter Acre Acre Sq. Meter
6 Tannery Gulch Permanent 0 0
Temporary 0 0
8 Monterey Avenue /Nobel Creel Permanent 0 0
Temporary 0 0
9 Soquel Creek Permanent 1.01 4,086
Temporary 0.21 831
10a Rodeo Gulch Permanent 0.15 596
Temporary 0.08 308
10b Soquel Drive-Inn roadside ditch Permanent 0.04 179
Temporary 0.04 166
1 Arana Gulch Permanent 0.20 797
Temporary 0.12 469
12 La Fonda Road Shoulder Permanent 0.04 163
Temporary
13 Arana Gulich Tributary Permanent 4,938
Temporary 1,057
SUBTOTAL 0.22 874 6.71 27,151
ACOE Jurisdiction — Impact Totals
CDFG Jurisdiction — Impact Total
CCC Jurisdiction — Impact Total
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Table 8. Jursidictional Waters/Wetlands within theBiological Study Area -
Transportation System Management Alternative underTier | Project

Jurisdictional Area ACOE Jurisdiction Impacts to CCC/CDFG
Site No. (WITHIN COAS TAL ZONE) Impacts to Wetlands | Impacts to Other Walers  Jurisdictiort
Acre Sq. Meter Acre Sg. Metq Acre Sq. Meter
1a, 1b Valencia Channel and Lagoor Permanent 0 0 0 0
Temporary 0.00 14 0.00 14
2a Valencia Creek roadside ditches Permanent 0.02 65 0.02 65
Temporary 0.00 1 0.00 1
2b Valencia Creek/ Aptos Creek Permanent 0.05 190 0.31 1,257
Temporary 0.02 92 0.22 904
3 ord Gulch Permanent 0.09 378 0.06 251 1.56 6,29
Temporary 0.00 0 0.00 0 0.06 236
4 Borregas Creek Permanent 0 0 0.06 241
Temporary 0 0 0.01 56
5 Potbelly Creek Permanent 0 0 0.07 274
Temporary 0 0 0.04 165
6 Tannery Guich Permanent 0 0 0 0
Temporary 0 0 0 0
7 Tannery Gulch Tributary Permanent
Temporary
8 Monterey Avenue /Nobel Creel Permanent 0 0 0 0 0.18 12
Temporary 0.00 0 0 0 0.00 12
SUBTOTAL 0.17 674 0.08 317 2.53 10,233
Jurisdictional Area ACOE Jurisdiction Impacts to CDFG
Site No. | (OUTSIDE COASTAL ZONE) Impacts to Wetlands | Impacts to Other Walers  Jurisdictiorf
Acre Sq. Meter Acre Sg. Metq Acre Sq. Meter
6 Tannery Gulch Permanent 0 0 0
Temporary 0 0 0 0
8 Monterey Avenue /Nobel Creel Permanent 0 0.01 21
Temporary 0 0 0 0
9 Soquel Creek Permanent 0.06 242 0.27 1,001
Temporary 0.01 39 0.03 113
10a Rodeo Gulch Permanent 0 0.11 443
Temporary 0 0 0.00 0
10b Soquel Drive-Inn roadside ditcl Permanent 0.01 56 0.01 56
Temporary 0.02 95 0.02 95
11 Arana Gulch Permanent 0.00 6 0.47 1,883
Temporary 0.00 20 0.33 1,351
12 La fonda Road Shoulder Permanent 0.03 133
Temporary 0.00 0
13 Arana Gulch Tributary Permanent 0.01 32 0.51 2,070
Temporary 0.00 7 0.24 986
SUBTOTAL 0.11 440 0.05 190 2.00 8,109
ACOE Jurisdiction — Impact Totals 0.28 1,114 0.13 507
CDFG Jurisdiction — Impact Total 4.53 18,342
CCC Jurisdiction — Impact Total 2.53 10,233

1 CDFG/CCC jurisdiction includes ACOE areas.
2 CDFG jurisdiction includes ACOE areas.

Source: Jurisdictional Areas within the Biologi&tudy Area. (March 2010)
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Table 9. Designated Floodplain Areas Within Jurisditional Areas of the Tier |
Project

Station at Route 1 (G012 ciee Co1=5Y
Waterway Crossing : Jurisdiction | Jurisdiction1 Jurisdiction?
Crossing
(square fee) | (square fee) (square fee)
Valencia Channel 75+3(
Aptos Creek 90+0( 6,232 38,352 38,352
Ord Gulch 107+8¢
Borregas Creek 110+6¢
Pot Belly Creek 114+9(
Tannery Gulch 118+6¢
Unnamed tributary to Tannery Guich 122+6¢
Nobel Creek 130+0¢ 5,393 5,393
Soquel Creek 143+6( 24,789 70,127
Rodeo Creek Gulch 154+2 1,787 12,152
Arana Gulch 17140 11,959 91,149
tributary to Arana Gulch 175+9¢
tributary to Arana Gulch 177+9:
tributary to Arana Gulch 183+0:
Total Floodplains Within
ACOE Jurisdiction 44,767
Total Floodplains within
CCC Jurisdiction
Total Floodplains within
CDFW Jurisdiction --- 43,744 217,172

Source: Jurisdictional Areas within the BiolaiStudy Area (March 2010)
Notes:
1. CCC Jurisdiction includes ACOE areas.
2. CDFW jurisdiction includes ACOE areas.

In general, the impacts to the natural and berafilmodplain values would be greater for
the High Occupancy Vehicle Lane Alternative thag Tmansportation System
Management Alternative because there is more widgpmioposed for the High
Occupancy Vehicle Lane Alternative.

For both alternatives, habitats for special stapecies have the potential to occur within
the Tier | project corridor. The Tier | project uld be designed to minimize impact to
waters of the U.S., including jurisdictional weftdsn

A summary of the estimated surface area of natumdlbeneficial floodplain
encroachments is listed in Table 11 for both alieves. The encroachments represent
loss of wetland areas that are also within floouipdaeas, as a result of improvements
from the Tier | project construction within the Bigical Study Area, as delineated by
SWCA.
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3.1.8 Support of Probable Incompatible Floodplain Deveiept

As defined by Federal Highway Administration, tlpgort of incompatible base
floodplain development will encourage, allow, serveotherwise facilitate incompatible
base floodplain development, such as commercialdpment or urban growth.

Portions of the Tier | project site are locatedhe fringe of the floodplain, and there are
unavoidable impacts to the floodplain associatdt tie widening for both build
alternatives. However, as mentioned previouskséhimpacts are insignificant because
the encroachment is minimal; the added impervigaasawould not significantly raise
the water surface elevation in the floodplains.adidition, new access to developed or
undeveloped lands would not be added. TherefoieTilr | project, under both build
alternatives, would not support any incompatibte@plain development.

3.1.9 Measures to Minimize Floodplain Impacts Associatetth the Action

It is important that measures be taken to minirfizedplain impacts for the Tier |
project. The design of the bridge widening at Apadnd Soquel creeks and other
drainage improvements will be such that the lodsadl floodplain storage will be
minimized. Better end treatments, such as wingyalbuld be considered at culvert
crossings where culvert improvements are propas@dprove hydraulics. Preliminary
calculations indicate that the culverts at AranacGuthe tributary to Arana Gulch, and
the tributary to Tannery Gulch are undersized andlevneed to be replaced with larger
sizes (or parallel systems). The undersized sys#drthe tributary to Arana Gulch and
the tributary to Tannery Gulch, listed in Table &6 not within base floodplains. The
undersized system at Arana Gulch is within a biselplain.

Table 10. Undersized Culverts at Waterway Crossings Tier | Project

Waterway Station Existing Culvert Proposed Action
Crossing Size
Arana Gulch 171+03 72-in (1800-mm) Replacement with
(height) concrete larger sizes or
arch culvert parallel systems
tributary to Arana 177+92 4-ft by 4-ft (1200-| Replacement with
Gulch mm by 1200-mm) larger sizes or
reinforced concrete parallel systems
box culvert
tributary to Tannery 122+66 48-in (1200 mm) | Replacement with
Gulch reinforced concrete  larger sizes or
pipe culvert parallel systems

Drainage design improvements are proposed to acoolai® increased peak storm water
runoff from the roadway. The Tier | project desgpmal will be to maintain pre-
construction storm water flows by metering or detag post-construction flows to pre-
construction rates prior to discharge to a recgiviiater body or municipal separate
storm sewer system. Retaining walls are propodgtent to the roadway widening to
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minimize encroachment into environmentally sensiiveas. The proposed retaining
wall at the Soquel Creek crossing and at the remthof the Arana Gulch crossing would
be within 100-year base floodplains for the Higlc@Quancy Vehicle Lane Alternative.
The proposed retaining wall at the north end ofAhena Gulch crossing would be
within 100-year base floodplains for the TranspmtaSystem Management Alternative.

Appropriate best management practices are progosedhimize storm water quality
impacts by reducing storm water runoff velocitiasl @romoting infiltration to the
maximum extent practicable. Both temporary and p@&ent best management practices
are proposed and will be incorporated into the rmbtdocuments of this Tier | project,
as required by the Caltrans’ National Pollutantcberge Elimination System permit and
the Construction General Permit. The Caltr@term Water Handbookscluding the
Project Planning and Design Guid2010 with May 2012 revisions), provide guidance
for evaluating projects to determine the need fm feasibility of construction site,
design pollution prevention, and permanent treatrhest management practices. Design
pollution prevention best management practiceparmanent measures to improve
storm water quality by reducing erosion, stabiligdisturbed soil areas, and maximizing
vegetated surfaces. Treatment best managemenicpeaate permanent devices and
facilities that treat storm water runoff. This ayation is detailed further in the project
Water Quality Study2013).

The Tier | project is scheduled to begin constarcafter July 1, 2010 and is thereby
subject to the adopted “National Pollutant DiscleaEgimination System General Permit
for Storm Water Discharges Associated with Consimncand Land Disturbance
Activities” (NPDES Number CAS000002). Under thermit, projects are required to
complete a risk assessment to determine the cothba@iment and receiving water risk.
Based on these two risk factors, a project is gaveisk level of 1, 2, or 3, with
associated construction requirements increasinig thé risk level number. Based on a
preliminary assessment, the Tier | project woulatlassified as Risk Level 2 (medium
risk) or Risk Level 3 (high risk), depending on tbeation along the Tier | project
corridor. The requirements for Risk Level 2 andiRievel 3 projects are presented in
Attachment D of the National Pollutant Dischargariiation System Permit.

Mitigation for impacts to wetlands and Waters & thnited States will be addressed
through consultation with appropriate regulatorgrages. Short-term impacts generally
result from construction activities such as gradirayk or dewatering. Temporary best
management practices will be considered for thes Tproject to prevent potential water
quality degradation during construction. Long-tempacts from the Tier | project could
result from floodplain and wetland fill, and potahincreases to velocity and volume of
downstream flows due to added impervious areagtnBivater runoff from the Route 1
corridor has the potential to carry pollutants in&tural flowing streams as well as into
adjacent jurisdictional biotic/aquatic areas. Peremt best management practices will be
considered to address these impacts and try te@eeehosion and collect and treat
roadway runoff.
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The original treatment best management practietegy for this Tier | project was
developed according to the procedures presentin i@alifornia Department of
TransportatiorProject Planning and Design Guid2010 with May 2012 revisions),

which considered treatment based on the target@drdeonstituents and general purpose
pollutant removal. Theroject Planning and Design Guigeovides guidance for
determination of preferred treatment best manageprawctices based on the estimated
ability of a treatment best management practigaftibrate the water quality volume.

The following is a list of permanent Treatment Belstnagement Practices that were
considered for this Tier | project:

e Biofiltration Devices

e Infiltration Devices

e Media Filters

e Detention Devices

e Wet Basins

e Multi-Chambered Treatment Trains
Treatment best management practices that are liedsitthis Tier | project include
biofiltration devices, infiltration devices, mediliers and detention devices. The other
treatment best management practices were considdeasible due to, but not limited
to, site restrictions, limited right-of-way, protean of wetlands or vegetation, vector

control and limited hydraulic head. The prefernezhtment Best management practices
for this Tier | project would be biofiltration degs or infiltration devices.
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Table 11. Surface Area of Natural and Beneficial Flodplain Encroachment - Tier | Project
High Occupancy Vehicle Lane Alternative

Waterway Crossing Station gt Total Floodplain Area Within BSA and Jurisdictiodgteas Floodplain Area within BS. Percentage of Affected Floodplain Within B
Highway 1| ACOE Jurisdiction CCC Jurisdiction CDFG Jurisdictior] ACOE Jurisdiction CCC Jurisdiction CDFG Jurisdiction
Crossing
ACOE CcCcC CDFG
Temporar |Permanet | Temporar | Permaner| Temporar [ Permanet| Jurisdictior | Jurisdictior | Jurisdictior [ Temporar | Permaner| Temporar | Permanet| Temporar | Permanet
(ft*) (ft’) (ft*) (ft’) (ft*) (ft’) (ft*) (ft’) (ft*) % % % % % %
Unnamed Waters of the U.S. 49+65
Valencia Channel 75+30
Aptos Creek 90+00 441 3,56 2,22 18,90( 2,22i 18,90( 11,37 141,92 141,92. 4% 31% 2% 13% 2% 13%
Ord Gulch 107+85
Borregas Creek 110+69
Pot Belly Creek 114+90
Tannery Gulch 118+64
unnamed tributary to Tannery Guigh 122+66
Nobel Creek 130+08 1,862 38,718 38,718
Soquel Creek 143+60 3,235 12,574 4,903 23,775 27,028 55,606 129 47% - - 9% 43%
Rodeo Creek Guich 154+24 9,023 48,653
Arana Guich 171+03 2,072 2,196 4,941 20,137 62,291 180,994 3% 4% - - 3% 11%
tributary to Arana Gulch 175+98
tributary to Arana Guich 177+92
tributary to Arana Gulch 183+01
Note: CCC and CDFG jurisdiction includes ACOE areas
Transportation System Manage ment Altemnative
Waterway Crossing Station gt Total Floodplain Area Within BSA and Jurisdictiodgeas Floodplain Area within BS. Percentage of Affected Floodplain Within B
Highway 1| ACOE Jurisdiction CCC Jurisdiction CDFG Jurisdictior] ACOE Jurisdiction CCC Jurisdiction CDFG Jurisdiction
Crossing
Temporary] Permanent Temporary Permanent Tempgrary Penttan ACOE CCcC CDFG Temporary Permanent Temporary Permapent Tempprary Pentjan
Jurisdictior | Jurisdictior | Jurisdictior
(ft*) (ft’) (ft*) (ft’) (ft*) (ft’) (ft*) (ft’) (ft%) % % % % % %
Unnamed Waters of the U.S. 49+65
Valencia Channel 75+30
Aptos Creek 90+00 6,22¢ 38,35¢ 38,35¢
Ord Gulch 107+85
Borregas Creek 110+69
Pot Belly Creek 114+90
Tannery Gulch 118+64
unnamed tributary to Tannery Guigh 122+66
Nobel Creek 130+08 5,389 5,389
Soquel Creek 143+60 24,791 70,129
Rodeo Creek Guich 154+24 1,790 12,157
Arana Guich 171+03 2,854 3,262 4,517 19,269 11,955 91,144 249 27% - 5% 21%
tributary to Arana Guich 175+98
tributary to Arana Guich 177+92
tributary to Arana Guich 183+01

Note: CCC and CDFG jurisdiction includes ACOE areas
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3.1.1Measures to Restore and Preserve the Natural amefiBial
Floodplain Values Impacted by this Action

The measures to restore and preserve the naturdleareficial floodplain values are
common to both build alternatives under the Tiprdject.

The Tier | project, under both build alternativesuld result in a loss of wetland area
and vegetation (see Section 3.1.7). Environmemiacts would be a result of
construction activities and can be mitigated wisaisures such as revegetation, Best
Management Practices, or other requirements aat@ipas part of the Tier | project
permit conditions. Refer to th@etland Assessmergport for this Tier | project for
wetland mitigation measures (Wetland Assessme@i820

The Santa Cruz County Regional Transportation Casion should obtain, as
necessary, permits or approvals from the UniteteStarmy Corps of Engineers,
California Department of Fish and Wildlife, the téd States Fish and Wildlife Service,
the Regional Water Quality Control Board, and traidhal Oceanic and Atmospheric
Administration National Marine Fisheries Service.

3.1.11Practicability of Alternatives to Any SignificaninEroachments

As defined by the Federal Highway Administratioekrshall mean the consequences
associated with the probability of flooding attriéble to an encroachment. It shall
include the potential for property loss and hazarlife during the service life of the
bridge and roadway.

The increase in risk associated with the Tier jgmbis negligible. Of the two build
alternatives, the Transportation System Managebkatnative has the least amount of
impacts to floodplains because the footprint isa®extensive as the High Occupancy
Vehicle Lane Alternative, which involves the widegiof outside lanes. Facilities under
consideration for this build alternative includegHiOccupancy Vehicle bypass lanes on
interchange on-ramps and auxiliary lanes betwe@ndhanges. The Transportation
System Management Alternative does not includeatithtion of new through-lanes.

The Tier | project, under both build alternativesuld maintain the existing profile. The
effects to the floodplain would be minimal becass®am drainage systems would be
upsized to accommodate the increased flow frometheadway improvements. Refer to
Sections 3.1.6, 3.1.7, and 3.1.8 for the discussioisks associated with the Tier |
project.

The goals of the Tier | project are to reduce cstiga, to reduce delay, and to encourage
ridesharing and transit use. The Tier | projec ¢t@nsidered practicable alternatives to
minimize environmental impacts while trying to aogdish its purpose. Both build
alternatives would maintain the existing alignmand profile to minimize environmental
impacts while also minimizing costs and accompiigtthe Tier | project’s goals.
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3.1.1Practicability of Alternatives to any Longitudinahcroachments

As defined by the Federal Highway Administrationpmagitudinal encroachment is an
action within the limits of the base floodplain th&longitudinal to the normal direction
of the floodplain.

A longitudinal encroachment is “[a]n encroachméuatt tis parallel to the direction of
flow. Example: A highway that runs along the edda river is, usually considered a
longitudinal encroachment.” The requirement fonsideration of avoidance alternatives
must be included in a Location Hydraulic Study bgluding an evaluation and a
discussion of the practicability of alternativesatty significant encroachment or any
support of incompatible floodplain development.

This Tier | project, under both build alternativesuld be perpendicular to the direction
of flow, which is a transverse encroachment, artccoasidered a longitudinal
encroachment into the 100-year base floodplainerdfare, other alternatives were not
considered.

3.1.13oordination with Local, State, and Federal Wates®urces and
Floodplain Management Agencies

Gregor Blackburn, Senior Natural Hazards Prograeciist with the Federal
Emergency Management Agency, and Jessica DeGRessaurce Planner for the Santa
Cruz County Planning Department, were contactetidouss Tier | project impacts to the
watershed and floodplain. Due to the encroachmenhe regulatory floodways, the
Santa Cruz County Planning Department will revibw teport to determine if floodplain
map revisions are necessary. Revisions are noipaied because the increases in the
base floodplain elevations are minimal. Once theifenmental Document is finalized,
copies will be distributed to the Santa Cruz Courignning Department.

3.2 Tier Il Project

The Tier Il project does not propose additiondldi change in roadway grade within the
floodplain. The proposed features of the Tierrtjpct that would have the potential to
impact the floodplains would be the added impersiateas from the roadway widening
upstream of the floodplains. The added imperviageagawould result in an increase in
roadway runoff within the drainage areas to thediplains.

3.2.1 Soquel Creek and Rodeo Creek Guich

The Rodeo Creek Gulch crossing flows through aih@B-concrete arch culvert within
the Tier Il project limits, and therefore would ede runoff from the Tier Il project.
Although outside of the Tier Il project limits, Sag| Creek would also receive runoff
from the Tier Il project because of the existingdgraphy.

Based on available information, the improvementgppsed for the Tier Il project would
not result in an encroachment into the floodplanSoquel Creek or Rodeo Creek
Gulch.
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3.2.2 Arana Gulch

As with the Tier | project, the 100-year water agd elevation overtops Route 1 at the
Arana Gulch crossing in the existing condition.hydraulic model was prepared for the
Tier | project, which showed that with an added emyious area of 0.3%, there would be
negligible impacts to the water surface elevatiot #ioodplain extents. Therefore,
because the added impervious area of 0.08% witfidrdl project is less than the added
impervious area from the Tier | project, the Tigproject should have negligible impacts
to the water surface elevation and floodplain exé¢rrana Gulch.

3.2.3 Increase in Impervious Surfaces

The Rational Method was utilized to estimate addai flow from the added impervious
surfaces. The additional flow reaching the thteeasns was estimated to be 5.3 cfs for
Soquel Creek, 7.9 cfs for Rodeo Creek Guich, aéafs. for Arana Gulch for the 100-
year recurrence interval flow. The additional flosaching the three streams for the 25-
year recurrence interval storm was estimated #.»efs for Soquel Creek, 6.3 cfs for
Rodeo Creek Gulch, and 6.1 cfs for Arana Gulch.

The increase in roadway runoff resulting from ther Tl project would be minimal in
comparison to the overall watersheds of the cre@kerefore, there would be an
insignificant change in the water surface elevatmthe three identified floodplain areas
as a result of the Tier Il project; see Table 12.

Table 12. Increased Impervious Areas - Tier Il Progct

Percentage
Increase in Overall

Increased Impervious

Existing Watershed

Location Area from Tier Il Project Area Watershed Area
(sq mi) (sq mi) (%)
Soquel Creek 0.0019 43 0.005
Rodeo Creek Gulch 0.0029 2.5 0.12
Arana Gulch 0.0028 3.5 0.08

3.2.4 Risk Associated with Implementation of the Action

The level of risk associated with the Tier Il pidjés low. It is not anticipated that the
Tier 1l project would have significant impacts basa the added impervious areas
resulting from the Tier Il project would not sigieéntly increase the flow, or raise the
water surface elevations of the base floodplaiftse roadway profile would not change.
New access to developed or undeveloped lands wailde added. Therefore, the Tier
Il project would not support incompatible floodpiadevelopment.

At the Soquel Creek and Rodeo Creek Gulch crossithgsoadway elevations are higher
than the 100-year water surface elevations, s@ tlveuld not be a significant potential
for interruption or termination of a transportati@eility that is needed for emergency

vehicles due to the Tier Il project’s improvememtsthe Arana Gulch crossing, the 100-
year water surface elevation overtops Route larethsting condition. However, with an
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added impervious area of 0.08%, the Tier Il progiuld have negligible impacts to the
water surface elevation and floodplain extent anarGulch.

The Summary Floodplain Encroachment Reports foifteell project are included as
Appendix A.3.

3.2.5 Impacts on Natural and Beneficial Floodplain Values

The Tier Il project was evaluated for the potertiaimpact natural and beneficial
floodplain values. As with the Tier | project, timpacts to these areas would be as a
result of the proposed widening. Areas of desigeshatetlands and waters of the United
States have been identified by SWCA, which are aisioin designated floodplain areas
defined by the Federal Emergency Management Agency.

For the Tier Il project, the impacts on natural &edeficial floodplain values were
assessed by evaluating the Areas of Potential &ftedJ.S. Army Corps of Engineers
wetlands, California Coastal Commission wetlandsl, Galifornia Department of Fish

and Wildlife jurisdictional areas. Jurisdictiomedters and wetlands within the biological
study area were identified by SWCA and are showhable 7. The sites within the Tier

Il project are shown in Table 13. TWéetland Assessmem@port discusses the additional
mitigation proposed to address these additional [Tygroject impacts. A floodplain has
not been delineated for the Soquel Drive-In roagisitich. Designated wetland areas that
are also within designated floodplain areas, winehe defined by the Federal
Emergency Management Agency, are identified in &4a4dl.

Table 13. Jurisdictional Waters/ Wetlands within the Tier Il Project Biological
Study Area

Jurisdictional Area Impacts ta CDFW Jurisdiction
Site No. (Outside Coastal Zone) Pe(ﬂ?g)e nt Temporary (Acre)
10¢ RodecaCreekGulch 0.1z 0.0¢
10b Soquel Drive-In Roadside Ditch 0.02 0.06
CDFW Jurisdiction- Impact Totals 0.15 0.15

Table 14. Designated Floodplain Areas Within Jurisgttional Areas of the Tier Il
Project

Station at
. USACE CCC CDFW
Waterway Crossing Route_ 1 Jurisdiction Juridiction Jurisdiction
Crossing
Rodeo Creek Gulc 506+04 t 1,787 sq1 -- 12,152 sq-

The Tier Il project would not have the potentialitgact natural and beneficial
floodplain values because the widening would beidatof the floodplains.
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3.2.6 Support of Probable Incompatible Floodplain Depetent

The Tier Il project would not support incompatitilsodplain development. The Tier Il
project widening would not encroach onto the RoGeeek Gulch floodplain. The added
impervious areas would not significantly raise Wader surface elevation in the
floodplains. Furthermore, new access to developathdeveloped lands would not be
added. Therefore, the Tier Il project would ngbsort incompatible floodplain
development.

3.2.7 Measures to Minimize Floodplain Impacts Associatéith the
Action

Because impacts to the floodplains are not antieghaneasures to minimize floodplain
impacts are not proposed for the Tier Il project.

3.2.8 Measures To Restore and Preserve the Natural amefiBial
Floodplain Values Impacted By This Action

Because impacts to natural and beneficial floodplailues are not anticipated, measures
to restore and preserve these areas are not pobfurdde Tier Il project.

Section 3.1.10 lists the agencies from which pesiaie anticipated for the Tier | project.
Although the Tier Il project has a smaller footpyithe same agencies are expected to
require permits for the Tier Il project.

3.2.9 Practicability of Alternatives to Any SignificaninEroachments

The Tier Il project would not modify the extentdaglevation of the 100-year base
floodplain within the Tier Il project vicinity. Bmuse the Tier Il project is not considered
a significant encroachment, other alternatives weteconsidered.

3.2.1(Practicability of Alternatives to Any Longitudin&ihcroachments

Because the Tier Il project improvements would égpndicular to the direction of flow
and not considered a longitudinal encroachmeneratliernatives were not considered.

3.2.11Coordination with Local, State, and Federal Wates®irces And
Floodplain Management Agencies

Floodplain map revisions are not anticipated dudédow level of risk associated with
the Tier Il project and because the increasesarbise floodplain elevations are
negligible. However, the Santa Cruz County Plagidepartment should review this
report to determine whether floodplain map revisiare necessary. Once the
Environmental Document is finalized, copies woutddistributed to the Santa Cruz
County Planning Department.
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Appendix A Summaries of Floodplain Encroachment
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Appendix A.1 High Occupancy Vehicle Lane Alternative — Tier |
Project
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SUMMARY FLOODPLAIN ENCROACHMENT REPORT

District: 05

County: Santa Cruz

Route: Route 1

Bridge No.: 36-0011

Limits: Bridge across Aptos Creck

Floodplain Description: 100-year flood will be contained in Aptos Creek

1. 1Is the proposed action a longitudinal encroachment of the base floodplain?
2. Are the risks associated with the implementation of the proposed action

significant?

3. Will the proposed action support probable incompatible floodplain

development?

4. Are there any significant impacts on natural and beneficial floodplain values?

5. Routine construction procedures are required to minimize impacts on the
floodplain. Are there any special mitigation measures necessary to minimize
impacts or restore and preserve natural and beneficial floodplain values? If

yes, explain.

6. Does the proposed action constitute a significant floodplain encroachment as

defined in 23 CFR, Section 650.105(q).

7. Are Location Hydraulic Studies that document the above answers on file? If

not explain.

PREPARED BY:

AL

3fﬂbﬂﬁ

XK X KX#F

O X

Signature - Hydraulic Engineer

CONCURRENCE FROM:

%/ Z»@

Date

9/./;'/20}.]

Sigﬁature - Dist. Hydraﬁlic Engineer Date

7 /2513
Signature - Dist(Environmental Branch Chicf Date

N/A - Oversight Project
Signature - Dist. Project Engineer Date

March 2013
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SUMMARY FLOODPLAIN ENCROACHMENT REPORT

District: 05

County: Santa Cruz

Route: Route 1

Limits: RCB crossing at Nobel Creek

Floodplain Description: 100-year flood will be contained in Nobel Creek

(=

Is the proposed action a longitudinal encroachment of the base floodplain?

05-SCR-01

Tier I: PM R7.24/16.13 (KP R11.64/25.96)
Tier II: PM 13.5/14.9

EA 05-0C7300

XXz

2. Are the risks associated with the implementation of the proposed action
significant?

3. Will the proposed action support probable incompatible floodplain
development?

4.  Are there any significant impacts on natural and beneficial floodplain values?  [X]

5. Routine construction procedures are required to minimize impacts on the X
floodplain. Are there any special mitigation measures necessary to minimize
impacts or restore and preserve natural and beneficial floodplain values? If
yes, explain.

6. Does the proposed action constitute a significant floodplain encroachment as X
defined in 23 CFR, Section 650.105(q).

7. Are Location Hydraulic Studies that document the above answers on file? If ]
not explain.

PREPARED BY:

% A ﬁy 2/7 /2013
Signature - Hydraulic Engineer Date

CONCURRENCE FROM:

s

// e & '%ﬂ‘z{(_ C//S%7°’3

Sibgﬂ{ﬂ'ure - Dist. Hydraulic-Engineer Date

% 0%/35 /15

Signaturc - Dist-Environmental Branch Chief Date

N/A - Oversight Project

Signature - Dist. Project Engincer Date

March 2013
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SUMMARY FLOODPLAIN ENCROACHMENT REPORT

District: 05

County: Santa Cruz

Route: Route 1

Bridge No.: 36-0013

Limits: Bridge across Soquel Creek

Floodplain Description: 100-year flood will be contained in Soquel Creck

1. Is the proposed action a longitudinal encroachment of the base floodplain?
Are the risks associated with the implementation of the proposed action
significant?

3. Will the proposed action support probable incompatible floodplain
development?

4. Are there any significant impacts on natural and beneficial floodplain values?

5. Routine construction procedures are required to minimize impacts on the
floodplain. Are there any special mitigation measures necessary to minimize
impacts or restore and preserve natural and beneficial floodplain values? If
yes, explain.

XX X KXZ

6. Does the proposed action constitute a significant floodplain encroachment as X
defined in 23 CFR, Section 650.105(q).
7. Are Location Hydraulic Studies that document the above answers on file? If ]

not explain.

PREPARED BY:

ﬁfﬁﬁ.‘é_ﬁ{ 3/7/ 2013
Signature - Hydraulic Engineer Date
CONCURRENCE FROM:

/4. (( %4.44_ &S sp e
Wﬁe - Dist. Hydraulic Engineer Date
p4 /// 7 0 7‘/2 5//3

ature - Dist. Environmental Branch Chief Date /

N/A - Oversight Project
Signature - Dist. Project Engineer Date
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Lane Widening Project

Santa Cruz County, California

05-SCR-01

Tier I: PM R7.24/16.13 (KP R11.64/25.96)

Tier 11: PM 13.5/14.9
EA 05-0C7300

SUMMARY FLOODPLAIN ENCROACHMENT REPORT

District: 05
County: Santa Cruz
Route: Route 1

Limits: Concrete arch culvert crossing at Rodeo Creck Gulch
Floodplain Description: 100-year flood will be contained in Rodeo Creek Gulch

1. Is the proposed action a longitudinal encroachment of the base floodplain?
2. Are the risks associated with the implementation of the proposed action

significant?

3. Will the proposed action support probable incompatible floodplain

development?

4.  Are there any significant impacts on natural and beneficial floodplain values?

5. Routine construction procedures are required to minimize impacts on the
floodplain. Are there any special mitigation measures necessary to minimize
impacts or restore and preserve natural and beneficial floodplain values? If

yes, explain.

6. Does the proposed action constitute a significant floodplain encroachment as

defined in 23 CFR, Section 650.105(q).

7. Are Location Hydraulic Studies that document the above answers on file? If

not explain.

PREPARED BY:

AL,

E/UQMB

XX X XXz

O X

Signature - Hydraulic Engineer

CONCURRENCE FROM:

Y € o

Date

(//5’/2 aur3

Si¢nature - Dist. Hydraulic Engineer Date
Y/ 7 O@&ﬂ%
Sigatur - Dist. Environmental Branch Chief Date
N/A - Oversight Project
Signature - Dist. Project Engineer Date

March 2013
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SUMMARY FLOODPLAIN ENCROACHMENT REPORT

District: 05

County: Santa Cruz

Route: Route |

Limits: Concrete arch culvert crossing at Arana Gulch

Floodplain Description: 100-year flood will not be contained in Arana Gulch

1. Is the proposed action a longitudinal encroachment of the base floodplain?

2. Are the risks associated with the implementation of the proposed action
significant?

3. Will the proposed action support probable incompatible floodplain
development?

4.  Are there any significant impacts on natural and beneficial floodplain values?

5. Routine construction procedures are required to minimize impacts on the
floodplain. Are there any special mitigation measures necessary to minimize
impacts or restore and preserve natural and beneficial floodplain values? If
yes, explain.

6. Does the proposed action constitute a significant floodplain encroachment as
defined in 23 CFR, Section 650.105(q).

7. Are Location Hydraulic Studies that document the above answers on file? If
not explain.

KX X XXZ

O X

PREPARED BY:

Yl 57 /213
Signature - Hydraulic Engineer Date
CONCURRENCE FROM:

// ,4,,«/ - //J/ S 03
Signature”~ Dist. Hydraulic Engineer ~ Date
)/ 7’%25/3
Signﬁtu’ré' - Dist. Environmental Branch Chief Date

N/A - Oversight Project

Signature - Dist. Project Engineer Date
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Appendix A.2  Transportation System Management Alternative —
Tier | Project
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SUMMARY FLOODPLAIN ENCROACHMENT REPORT

District: 05

County: Santa Cruz

Route: Route 1

Bridge No.: 36-0011

Limits: Bridge across Aptos Creek

Floodplain Description: 100-year flood will be contained in Aptos Creek

No
1. Is the proposed action a longitudinal encroachment of the base floodplain? X
2 Are the risks associated with the implementation of the proposed action X
significant?
3. Will the proposed action support probable incompatible floodplain =
development?
4. Are there any significant impacts on natural and beneficial floodplain values? [X
5. Routine construction procedures are required to minimize impacts on the
floodplain. Are there any special mitigation measures necessary to minimize
impacts or restore and preserve natural and beneficial floodplain values? If
yes, explain.
6. Does the proposed action constitute a significant floodplain encroachment as X
defined in 23 CFR, Section 650.105(q).
7. Are Location Hydraulic Studies that document the above answers on file? If ]

not explain.

PREPARED BY:
Signature - Hydraulic Engineer Date
CONCURRENCE FROM:
/
%_ E %,/; y/5/)3

Siglfﬁure - Dist. l—lydrau}if: Engincer Date

o 7/as/ls
Signature - Dist. Environmental Branch Chief Date

N/A - Oversight Project
Signature - Dist. Project Engineer Date

March 2013 A-9
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Location Hydraulic Study Report 05-SCR-01

State Route 1 High Occupancy Vehicle Tier I: PM R7.24/16.13 (KP R11.64/25.96)
Lane Widening Project Tier 11: PM 13.5/14.9
Santa Cruz County, California EA 05-0C7300

SUMMARY FLOODPLAIN ENCROACHMENT REPORT

District: 05

County: Santa Cruz

Route: Route 1

Limits: RCB crossing at Nobel Creek

Floodplain Description: 100-year flood will be contained in Nobel Creek

1. Is the proposed action a longitudinal encroachment of the base floodplain?

2. Are the risks associated with the implementation of the proposed action
significant?

3. Will the proposed action support probable incompatible floodplain
development?

X XXz

4. Are there any significant impacts on natural and beneficial floodplain values?

5. Routine construction procedures are required to minimize impacts on the X
floodplain. Are there any special mitigation measures necessary to minimize
impacts or restore and preserve natural and beneficial floodplain values? If
yes, explain.

6. Does the proposed action constitute a significant floodplain encroachment as X

defined in 23 CFR, Section 650.105(q).
7. Are Location Hydraulic Studies that document the above answers on file? If
not explain.

[

PREPARED BY:

U 2 /7)1
Signature - Hydraulic Engince’r’ Date
CONCURRENCE FROM:

/) *
#, - ;
%ﬂw E g 7 /.5" /?0/3
Si gnm:ﬁ/rc - Dist. Hydraulic Efgineer Date ~
Sighat{fi€”"Dis{. Environmental Branch Chief Date

N/A - Oversight Project
Signature - Dist. Project Engineer Date

March 2013 A-10
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Location Hydraulic Study Report 05-SCR-01

State Route 1 High Occupancy Vehicle Tier . PM R7.24/16.13 (KP R11.64/25.96)
Lane Widening Project Tier II: PM 13.5/14.9
Santa Cruz County, California EA 05-0C7300

SUMMARY FLOODPLAIN ENCROACHMENT REPORT

District: 05

County: Santa Cruz

Route: Route 1

Bridge No.: 36-0013

Limits: Bridge across Soquel Creek

Floodplain Description: 100-year flood will be contained in Soquel Creek

No
1. Is the proposed action a longitudinal encroachment of the base floodplain? X
2. Are the risks associated with the implementation of the proposed action X
significant?
3. Will the proposed action support probablc incompatible floodplain =
development?
4.  Are there any significant impacts on natural and beneficial floodplain values? 4
5. Routine construction procedures are required to minimize impacts on the X
floodplain. Are there any special mitigation measures necessary 1o minimize
impacts or restore and preserve natural and beneficial floodplain values? If
yes, explain.
6. Does the proposed action constitute a significant floodplain encroachment as <

defined in 23 CFR, Section 650.105(q).
7. Are Location Hydraulic Studies that document the above answers on file? If

O

not explain.
PREPARED BY:

%//2 ‘. 3/7/%1%
Signature - Hydraulic Engineer Date

CONCURRENCE FROM:

. ¢ et /5 foor

Signature - Dist. Hydraulic Engineer Date

0%75/5

atc

N/A - Oversight Project

Signature - Dist. Project Engineer Date

March 2013 A-11

=
2

OO0 O OOg

X O



Location Hydraulic Study Report

State Route 1 High Occupancy Vehicle
Lane Widening Project

Santa Cruz County, California

SUMMARY FLOODPLAIN ENCROACHMENT REPORT

District: 05

County: Santa Cruz

Route: Route 1

Limits: Concrete arch culvert crossing at Rodeo Creek Gulch

Floodplain Description: 100-year flood will be contained in Rodeo Creek Gulch

—

Is the proposed action a longitudinal encroachment of the base floodplain?

05-SCR-01

Tier 1: PM R7.24/16.13 (KP R11.64/25.96)
Tier I1: PM 13.5/14.9

EA 05-0C7300

X KXZ

2. Are the risks associated with the implementation of the proposed action
significant?

3. Will the proposed action support probable incompatible floodplain
development?

4. Are there any significant impacts on natural and beneficial floodplain values?

5. Routine construction procedures are required to minimize impacts on the X
floodplain. Are there any special mitigation measures necessary to minimize
impacts or restore and preserve natural and beneficial floodplain values? If
yes, explain.

6. Does the proposed action constitute a significant floodplain encroachment as X
defined in 23 CFR, Section 650.105(q).

7. Are Location Hydraulic Studies that document the above answers on file? If ]
not explain.

PREPARED BY: :

Sigmfture - Hydraulic Engineer Date

CONCURRENCE FROM:

%. 67 %w/c 6/:5%20/3

Sfefiature - Dist. Hydraulic Engineer Date

/A % 0%/;_5;/3

Sial re - Dist. Environmental Branch Chief Date

N/A - Oversight Project

Signature - Dist. Project Engineer Date

March 2013
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Location Hydraulic Study Report 05-SCR-01

State Route 1 High Occupancy Vehicle Tier I: PM R7.24/16.13 (KP R11.64/25.96)
Lane Widening Project Tier 11: PM 13.5/14.9
Santa Cruz County, California EA 05-0C7300

SUMMARY FLOODPLAIN ENCROACHMENT REPORT

District: 05

County: Santa Cruz

Route: Route 1

Limits: Concrete arch culvert crossing at Arana Gulch

Floodplain Description: 100-year flood will not be contained in Arana Gulch

No
I. Is the proposed action a longitudinal encroachment of the base floodplain? X
2. Are the risks associated with the implementation of the proposed action X
significant?
3. Will the proposed action support probable incompatible floodplain
development?
4. Are there any significant impacts on natural and beneficial floodplain values?  [X
5. Routine construction procedures are required to minimize impacts on the X

floodplain. Are there any special mitigation measures necessary to minimize
impacts or restore and preserve natural and beneficial floodplain values? If
yes, explain.

6. Does the proposed action constitute a significant floodplain encroachment as
defined in 23 CFR, Section 650.105(q).

7. Are Location Hydraulic Studies that document the above answers on file? If
not explain.

O X

PREPARED BY:

UL 3/7 /2013
Signature - Hydraulic Engineer L Date
CONCURRENCE FROM:

% £ Z.A L LYE
S'gfmfurc _ Dist. HydrauHc Engineer Date

y & oHfos
Sifnature - Dist. Environmental Branch Chief Date

N/A - Oversight Project

Signature - Dist. Project Engineer Date

March 2013 A-13
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Location Hydraulic Study Report 05-SCR-01

State Route 1 High Occupancy Vehicle Tier I: PMZA716.13 (KP R11.64/25.96)
Lane Widening Project Tier 1l: PM 13.5/14.9
Santa Cruz County, California EA 05-0C7300

Appendix A.3 Build Alternative — Tier Il Project
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Location Hydraulic Study Report 05-SCR-01

State Route 1 High Occupancy Vehicle

Tier I: PM R7.24/16.13 (KP R11.64/25.96)

Lane Widening Project Tier II: PM 13.5/14.9
Santa Cruz County, California EA 05-0C7300

SUMMARY FLOODPLAIN ENCROACHMENT REPORT

District: 05

County: Santa Cruz

Route: Route 1

Bridge No.: 36-0013

Limits: Bridge across Soquel Creek

Floodplain Description: 100-year flood would be contained in Soquel Creck

No
1. Is the proposed action a longitudinal encroachment of the base floodplain? X
2. Are the risks associated with the implementation of the proposed action
significant?
3. Will the proposed action support probable incompatible floodplain X
development?
4.  Are there any significant impacts on natural and beneficial floodplain values? X
5. Routine construction procedures are required to minimize impacts on the X
floodplain. Are there any special mitigation measures necessary to minimize
impacts or restore and preserve natural and beneficial floodplain values? If
yes, explain.
6. Does the proposed action constitute a significant floodplain encroachment as X
defined in 23 CFR, Section 650.105(q).
7. Are Location Hydraulic Studies that document the above answers on file? If ]
not explain.
PREPARED BY:
Signature - Hydraulic Engineer Date
CONCURRENCE FROM:
%w E Hest ‘7/5%2§ /3
Sgﬁfurc Dist. Hydraulic Efigineer Date
o?/ 25/17
Slgl]d( ry '6181’ Fnvironmental Branch Chief Date
N/A - Oversight Project
Signature - Dist. Project Engineer  Date
March 2013 A-15
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Location Hydraulic Study Report

State Route 1 High Occupancy Vehicle
Lane Widening Project

Santa Cruz County, California

SUMMARY FLOODPLAIN ENCROACHMENT REPORT

District: 05

County: Santa Cruz

Route: Route 1

Limits: Concrete arch culvert crossing at Rodeo Creek Gulch

Floodplain Description: 100-year flood would be contained in Rodeo Creek Gulch

et

Is the proposed action a longitudinal encroachment of the base floodplain?

2. Are the risks associated with the implementation of the proposed action
significant?

3. Will the proposed action support probable incompatible floodplain
development?

4. Are there any significant impacts on natural and beneficial floodplain values?

5.  Routine construction procedures are required to minimize impacts on the
floodplain. Are there any special mitigation measures necessary to minimize
impacts or restore and preserve natural and beneficial floodplain values? If
yes, explain.

6. Does the proposed action constitute a significant floodplain encroachment as
defined in 23 CFR, Section 650.105(q).

7. Are Location Hydraulic Studies that document the above answers on file? If
not explain.

PREPARED BY:

2ty 3 [7fp01

05-SCR-01

Tier I: PM R7.24/16.13 (KP R11.64/25.96)
Tier II: PM 13.5/14.9

EA 05-0C7300

KX K KXZ

0 X

Signature - Hydraulic Engineer Date

CONCURRENCE FROM:

M & L. st eora

Sigadture - Dist. Hydraulic Engineer Date

ot/

Date

N/A - Oversight Project

Signature - Dist. Project Engineer Date

March 2013
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Location Hydraulic Study Report

State Route 1 High Occupancy Vehicle
Lane Widening Project

Santa Cruz County, California

SUMMARY FLOODPLAIN ENCROACHMENT REPORT

District: 05

County: Santa Cruz

Route: Route 1

Limits: Concrete arch culvert crossing at Arana Gulch

Floodplain Description: 100-year flood would not be contained in Arana Gulch

Is the proposed action a longitudinal encroachment of the base floodplain?

05-SCR-01

Tier I: PM R7.24/16.13 (KP R11.64/25.96)
Tier I1: PM 13.5/14.9

EA 05-0C7300

XXz

2. Are the risks associated with the implementation of the proposed action
significant?

3. Will the proposed action support probable incompatible floodplain X
development?

4.  Are there any significant impacts on natural and beneficial floodplain values? X

5. Routine construction procedures are required to minimize impacts on the =
floodplain. Are there any special mitigation measures necessary to minimize
impacts or restore and preserve natural and beneficial floodplain values? If
yes, explain.

6. Does the proposed action constitute a significant floodplain encroachment as X
defined in 23 CFR, Section 650.105(q).

7. Are Location Hydraulic Studies that document the above answers on file? If ]
not explain.

PREPARED BY:

Signature - Hydraulic Engineer o Date

CONCURRENCE FROM:

/) - .
_— /ﬁéu o fetory 2
Si‘g;gture - Dist. Hydraulie’ﬁnginecr "Dafe

O 71/ ,23/3

Signafure - Dist. ‘Environmental Branch Chief "Dafe

N/A - Oversight Project

Signature - Dist. Project Engincer Date

March 2013
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Location Hydraulic Study Report 05-SCR-01

State Route 1 High Occupancy Vehicle Tier I: PMZA716.13 (KP R11.64/25.96)
Lane Widening Project Tier 1l: PM 13.5/14.9
Santa Cruz County, California EA 05-0C7300

Appendix B Federal Emergency Management Agency
Flood Insurance Rate Maps
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Location Hydraulic Study Report 05-SCR-01

State Route 1 High Occupancy Vehicle Tier I: PM R7.24/16.13 (KP R11.64/25.96)
Lane Widening Project Tier 1l: PM 13.5/14.9
Santa Cruz County, California EA 05-0C7300

© Cross section line

e - 1% annual chance floodplain boundary

| .

% | e 0.2% annual chance floodplain boundary MAP SCALE 1" = 500

=| - = Zane D bauridary 0 0 500 1000

o e 513 Base Flood Elevation line and value; elevation in fest* o = = FEET

=z Re‘a'a'-:edwmeﬂa\innal Geodetic Vertical Datum of 1929 =T ] E——————1 METER|
]

=

‘ FLOODWAY AREAS IN ZONE AE

The flcodwiay ts the channal of a stream plus any adjacent floodplain areas that must be kept free
4 af encroachment 5o that the 1% annual chance flood can be carried without substantial increases

in Mood heights,
OTHER FLOOD AREAS
ZOME X Areas of 0.2% annual chance flood; areas of 1% annual chance flood with

average depths of less than 1 foot or with drainage areas less than
1 sguare mile; and areas protected by levees from 1% annual chance flood.

1l |||||m [111]
|] 1..[ ||| PANEL 0357D R
I|

FIRM

FLOOD INSURANCE RATE MAP

SANTA CRUZ COUNTY,

CALIFORNIA
AND INCORPORATED AREAS

PANEL 357 OF 470

(SEE MAP INDEX FOR FIRM PANEL LAYDUT)
CONTANE:

COMMUNITY MUMBER PAMEL SUFFIE

1390000 FT |8 |

AONTA CRUZ COUNT CENEEY 03T o

Motice 1o User  The Map Number shown belaw should be
ussd when placirg map arders the Community Humber
shown above should be used an irsurance applicabans for the
MAP NUMBER

06087C0357D

EFFECTIVE DATE
MARCH 2, 2006

Federal Emergency Management Agency

#

| This = ar oMolal copy of a portion of the abave referenced flood map. 1t

was extracted uaing F-MIT On-Lire. Thie map dees nat refleet changas

| or amerdments which may have been made subseguent 1o the date on the
title bock. For the latest produst information asout Mational Flood Insurance
Program fiocd maps check the FEMA Flood Map Store at wiwew mec ferna. gov|

Appendix B-1. Flood Insurance Rate Map deplctlng tb dellneated Aptos Creek 100 year floodplaln
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Location Hydraulic Study Report 05-SCR-01

State Route 1 High Occupancy Vehicle Tier I: PM R7.24/16.13 (KP R11.64/25.96)
Lane Widening Project Tier 1l: PM 13.5/14.9
Santa Cruz County, California EA 05-0C7300
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Location Hydraulic Study Report 05-SCR-01

State Route 1 High Occupancy Vehicle Tier I: PM R7.24/16.13 (KP R11.64/25.96)
Lane Widening Project Tier 1l: PM 13.5/14.9
Santa Cruz County, California EA 05-0C7300
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Appendlx B- 3. Flood Insurance Rate Map deplctlnghe dellneated Rodeo Creek Gulch 100 -year floodplaln

December 2013 B-4



Location Hydraulic Study Report

State Route 1 High Occupancy Vehicle
Lane Widening Project

Santa Cruz County, California
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Location Hydraulic Study Report 05-SCR-01

State Route 1 High Occupancy Vehicle Tier I: PMZA716.13 (KP R11.64/25.96)
Lane Widening Project Tier 1l: PM 13.5/14.9
Santa Cruz County, California EA 05-0C7300

Appendix C  Hydrologic Data
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Location Hydraulic Study Report 05-SCR-01

State Route 1 High Occupancy Vehicle Tier I: PMZA716.13 (KP R11.64/25.96)
Lane Widening Project Tier 1l: PM 13.5/14.9
Santa Cruz County, California EA 05-0C7300

Appendix C.1  Rainfall Intensity Curve

December 2013 C-2



Location Hydraulic Study Report 05-SCR-01

State Route 1 High Occupancy Vehicle Tier I: PMZ716.13 (KP R11.64/25.96)
Lane Widening Project Tier 1l: PM 13.5/14.9
Santa Cruz County, California EA 05-0C7300

Rainfall Intensity - Duration Curves
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Location Hydraulic Study Report

State Route 1 High Occupancy Vehicle
Lane Widening Project

Santa Cruz County, California

Appendix C.2  Isopleths

05-SCR-01

Tier I: PMZA716.13 (KP R11.64/25.96)
Tier Il: PM 13.5/14.9
EA 05-0C7300
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Location Hydraulic Study Report 05-SCR-01

State Route 1 High Occupancy Vehicle Tier I: PM R7.24/16.13 (KP R11.64/25.96)
Lane Widening Project Tier 1l: PM 13.5/14.9
Santa Cruz County, California EA 05-0C7300

COUNTY OF SANTA CRUZ
DEPARTMENT OF PUBLIC WORKS
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2 e
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. \ iy REY -.ah
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Figure SWM-2 P60 Isopleths
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Location Hydraulic Study Report 05-SCR-01

State Route 1 High Occupancy Vehicle Tier I: PMZA716.13 (KP R11.64/25.96)
Lane Widening Project Tier 1l: PM 13.5/14.9
Santa Cruz County, California EA 05-0C7300

Appendix D Arana Gulch HEC-RAS Summary

December 2013 D-1



Location Hydraulic Study Report 05-SCR-01

State Route 1 High Occupancy Vehicle Tier I: PM R7.24/16.13 (KP R11.64/25.96)
Lane Widening Project Tier 1l: PM 13.5/14.9
Santa Cruz County, California EA 05-0C7300

HEC-RAS Cross Sections (River Stations) Locations
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Location Hydraulic Study Report 05-SCR-01

State Route 1 High Occupancy Vehicle Tier I: PMZA716.13 (KP R11.64/25.96)
Lane Widening Project Tier 1l: PM 13.5/14.9
Santa Cruz County, California EA 05-0C7300

Summary Table — Arana Gulch Existing Conditions

HEC-RAS Plan: Existing River: Arana Gulch Reach: Arana Guich Profile: Q100

Reach River Sta Profile Q Total MnChHE | W.S. Hev Crit W.S. EG.Eev | EG.Slope | Vel Chnl | Flow Area | Top Width |Froude # Chl
(ft%/s) (f) (ft) (f) (ft) (fUft) (ft/s) (f1?) (ft)

Arana Gulch 340 Q100 1649.2 46 70.18 46.98 70.18 0.000001 0.20 8602.29 416.86 0.01
Arana Gulch 330 Q100 1649.2 46 70.18 70.18 0.000001 0.20 8338.36 419.91 0.01
Arana Gulch 320 Q100 1649.2 46 70.18 70.18 0.000002 0.23 7170.59 385.27 0.01
Arana Gulch 310 Q100 1649.2 46 70.18 70.18 0.000002 0.26 6340.26 334.68 0.01
Arana Gulch 300 Q100 1649.2 46 70.18 70.18 0.000004 0.33 5131.15 302.69 0.01
Arana Gulch 295 Q100 1649.2 46 70.18 70.18 0.000006 0.36 4508.78 287.73 0.02
Arana Gulch 290 Q100 1649.2 46 70.18 48.59 70.18 0.00001 0.46 3611.61 242.62 0.02
Arana Gulch 241.14
Arana Gulch 210 Q100 1649.2 39 49.28 49.31 0.000074 1.84 894.80 227.62 0.16
Arana Gulch 200 Q100 1649.2 38 49.28 49.31 0.00002 1.08 1526.54 324.70 0.09
Arana Gulch 195 Q100 1649.2 38 49.28 49.31 0.000012 0.95 1745.47 317.26 0.07
Arana Gulch 190 Q100 1649.2 38 49.21 42.52 49.31 0.000104 2.36 702.56 159.32 0.2

Summary Table — Arana Gulch Proposed TransportationSystem Management
Alternative Conditions under Tier | Project

HEC-RAS Plan: Proposed TSM River: Arana Gulch Reach: Arana Gulch Profile: Q100

Reach River Sta Profile Q Total MnChHE | W.S. Hev Crit W.S. EG.Eev | EG.Slope | Vel Chnl | Flow Area | Top Width |Froude # Chl
(ft¥/s) (ft) (ft) (ft) (ft) (fft) (f/s) (f1) (ft)

Arana Gulch 340 Q100 1670.7 46 70.21 47.01 70.21 0.000001 0.20 8618.44 417.03 0.01
Arana Gulch 330 Q100 1670.7 46 70.21 70.21 0.000001 0.20 8354.62 420.05 0.01
Arana Gulch 320 Q100 1670.7 46 70.21 70.21 0.000002 0.23 7185.55 385.50 0.01
Arana Gulch 310 Q100 1670.7 46 70.21 70.21 0.000002 0.26 6353.18 334.84 0.01
Arana Gulch 300 Q100 1670.7 46 70.21 70.21 0.000004 0.33 5142.88 303.02 0.01
Arana Gulch 295 Q100 1670.7 46 70.21 70.21 0.000006 0.36 4519.87 288.58 0.02
Arana Gulch 290 Q100 1670.7 46 70.21 48.62 70.21 0.00001 0.46 3621.08 243.37 0.02
Arana Gulch 241.14
Arana Gulch 210 Q100 1670.7 39 49.28 49.31 0.000076 1.87 895.13 227.72 0.17
Arana Gulch 200 Q100 1670.7 38 49.28 49.31 0.00002 1.08 1527.29 324.70 0.09
Arana Gulch 195 Q100 1670.7 38 49.28 49.31 0.000013 0.95 1746.12 317.26 0.07
Arana Gulch 190 Q100 1670.7 38 49.21 42.52 49.31 0.000107 2.36 702.56 159.32 0.2

Summary Table — Arana Gulch Proposed High Occupancyehicle Alternative
Conditions under Tier | Project

HEC-RAS Plan: Proposed HOV  River: Arana Gulch Reach: Arana Guich Profile: Q100

Reach River Sta Profile Q Total MnChE | W.S. Hev Crit W.S. EG.Eev | EG.Slope | Vel Chnl | Flow Area | Top Width |Froude # Chl
(ft¥/s) (ft) (ft) (ft) (ft) (fuft) (f/s) (f1) (ft)

Arana Gulch 340 Q100 1681.0 46 70.11 47.01 70.11 0.000001 0.20 8576.24 416.63 0.01
Arana Gulch 330 Q100 1681.0 46 70.11 70.11 0.000001 0.20 8312.10 419.65 0.01
Arana Gulch 320 Q100 1681.0 46 70.11 70.11 0.000002 0.23 7146.48 384.84 0.01
Arana Gulch 310 Q100 1681.0 46 70.11 70.11 0.000002 0.26 6319.27 334.35 0.01
Arana Gulch 300 Q100 1681.0 46 70.11 70.11 0.000004 0.33 5112.10 302.10 0.01
Arana Gulch 295 Q100 1681.0 46 70.11 48.06 70.11 0.000006 0.36 4490.70 286.45 0.02
Arana Gulch 241.14
Arana Gulch 195 Q100 1681.0 38 49.31 49.31 0.000013 0.95 1746.44 317.29 0.07
Arana Gulch 190 Q100 1681.0 38 49.21 42.55 49.31 0.000108 2.40 702.56 159.32 0.2
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State Route 1 High Occupancy Vehicle Tier I: PM R7.24/16.13 (KP R11.64/25.96)
Lane Widening Project Tier 1l: PM 13.5/14.9
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Photo 2. Tiutary to Arana Gulh
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Photo 1. Tributary to Arana Gulch at Holway Drive
crossing
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Lane Widening Project Tier 1l: PM 13.5/14.9
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o Photo 5. Arch culvert at Arana Gulch (downstream)
Photo 4. Arch culvert at Arana Gulch (downstream)
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Photo 8. Rodeo Creek Gulc (downstream)

Creek
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Photo 10. Concrete bags at base of bridge footing Soquel
Creek
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Photo 12. Bride pirs at Soquel Creek
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Photo 13. Bridge at Soquel Creek Photo 15. Soquel Creek
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State Route 1 High Occupancy Vehicle Tier I: PM R7.24/16.13 (KP R11.64/25.96)
Lane Widening Project Tier 1l: PM 13.5/14.9
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Photo 16. Concrete box
(downstream)

Eoii O
culvert at Nobel Creek Photo 17. Nobel Creek (downstream)
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Photo 18. Nobel Creek (upstream)
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Photo 20. Debris at unnamed tributary to Tnne Gulch

Photo 19. Energy dissipater at unnamed tributary to
Tannery Gulch
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Phot 21. Tne ulch (déstream)
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Phot 24. Storm drain iading to Borregas Creek Photo 25. Borregas Creek (upstream)
(upstream)
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Photo 26. Aptos Creek
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Photo 30. Aptos Creek

Photo 29. Scour at Aptos Creek

December 2013 E-14



Location Hydraulic Study Report 05-SCR-01

State Route 1 High Occupancy Vehicle Tier I: PM R7.24/16.13 (KP R11.64/25.96)
Lane Widening Project Tier 1l: PM 13.5/14.9

Santa Cruz County, California EA 05-0C7300

December 2013 E-15



Location Hydraulic Study Report 05-SCR-01

State Route 1 High Occupancy Vehicle Tier I: PMZ716.13 (KP R11.64/25.96)
Lane Widening Project Tier 1l: PM 13.5/14.9
Santa Cruz County, California EA 05-0C7300

= gk p \

It A
|

Photo 32. alncié Channel (at outlet)
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Photo 33. Valencia Lagoon
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