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This report was prepared by J.L. Patterson & Associates, Inc. (JLP) and their team of
subconsultants, with their major subconsultant, Modjeski and Masters, Inc., in general
accordance with the scope of work as per the agreement with the Santa Cruz County
Regional Transportation Commission (SCCRTC). This report has been prepared based upon
previously developed engineering reports, available maintenance records, and field
investigations and testing. Due to the inherent limitations regarding the available
information and the field investigations, it is neither uncommon nor unexpected to
encounter unforeseen variations in conditions nor is it practical to determine all such
variations during a program of field investigation for a project of this scope. Such
variations, when encountered, generally require additional engineering services to attain a
reasonable explanation and resolution. Because these assessments and estimates may not
be verifiable without more extensive testing and inspection, or destroying adequate or
serviceable elements of the structures, any report provided by the JLP team is based on
JLP’s experience and professional opinion. JLP does not warrant or guarantee that it has
discovered or identified all conditions.
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1.0

EXECUTIVE SUMMARY
The J.L. Patterson & Associates, Inc. (JLP) team under Contract No. RT14019‐01 with the
Santa Cruz County Regional Transportation Commission (SCCRTC) was to assist the
SCCRTC in identifying, reassessing and prioritizing $6 million in capital improvements.
The $6 million is generally directed towards maintaining and expanding (at a limited
level) freight and recreational rail service on the Santa Cruz Branch Rail Line (Branch
Line) and includes project cost analysis and budgeting for those investments that are
most cost‐beneficial for extending the useful life of the rail line. The JLP team reviewed
previously prepared inspection, condition, environmental and other related reports and
conducted supplemental data collection, field inspections, testing, and analysis as
needed to determine the overall scope of required rehabilitation, reconstruction, and
other improvements. Once the information was reviewed and analyzed, the JLP team
prioritized the most important repairs needed that can be performed within the $6
million construction budget and that information is included in this report.
1.1

Capitola Railroad Truss

A detailed individual assessment was conducted to determine the existing condition of
the Capitola Crossing Deck Truss bridge structure, a major bridge located within the
Santa Cruz Branch Line. Recommendations for its rehabilitation were developed by the
JLP team’s subconsultant, Modjeski and Masters, Inc. (MMI). The bridge is positioned at
milepost 15.89c on the 31‐mile Branch Line located along Monterey Bay between the
towns of Davenport and Pajaro Junction, California.
This engineering assessment was based on data obtained through review of previous
work, site inspection, non‐destructive ultrasonic testing of the bridge pins, the
laboratory testing of the bridge metal, structural load capacity evaluations (ratings), the
AREMA Manual for Railway Bridge Engineering and standard railroad bridge engineering
practice.
The existing bridge was found to be in generally fair condition with minor to moderate
corrosion throughout. An ultrasonic inspection of the bridge pins was performed and no
defects of immediate concern were noted. Sampling of metalwork concluded that the
floor system is not steel and is most likely wrought iron. It is possible and likely that the
truss is as well and rating analysis has assumed wrought iron. Additional testing to
determine the material may be warranted if additional study is undertaken.
The floor system of the bridge was found to have insufficient capacity under normal and
maximum service stress conditions to support the typical 263,000 or 286,000 pound
railcar loadings, even in its original as‐built condition. The capacity and conditions are
such that all of the stringers and floorbeams require replacement. The truss cannot
satisfactorily support the typical 263,000 or 286,000 pound railcar under normal service
stress conditions, but can do so on a limited basis with reduced speeds. The truss
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bearings were found to be in poor and non‐functioning condition and it is
recommended that the truss bearings and anchor bolts be replaced.
The recommended rehabilitation of this bridge will take approximately twelve weeks
on‐site. The estimated construction costs with contingencies, but not including design or
construction engineering costs, is $588,000. Additionally, it is recommended for
purposes of extending the service life of the bridge that the entire structure be cleaned
and painted. The cost of cleaning and painting the structure is estimated to be
$600,000.
It is the JLP team’s opinion that, provided that the recommended bridge rehabilitation is
undertaken, including the painting of the structural steel, the resulting rehabilitated
structure with proper maintenance and no significant increase in load volume or weight
should provide a satisfactory service life of about 20‐30 years. If only the floor system
and bearings are rehabilitated, it is the opinion of the JLP team that the satisfactory
service life would be about 10‐15 years, due to the conditions and continuation of
corrosion at the pin connections.
1.2

La Selva Beach Trestle

A detailed assessment of the La Selva Beach Trestle, a major bridge structure within the
Branch Line, was also conducted by MMI and the JLP team to provide the current
condition of the structure and to develop recommendations for its rehabilitation. The
bridge is positioned at milepost 9.09 on the Branch Line.
This engineering assessment was based on data obtained through review of previous
work, site inspection, structural load capacity evaluations (ratings), the AREMA Manual
for Railway Bridge Engineering and standard railroad bridge engineering practice.
The steel tower bents have significant section loss with portions of columns having
either 100% loss of member flanges or webs, and the lateral and longitudinal bracing is
for all intents and purposes non‐existent in many of the towers. These conditions render
the bridge to be in immediate danger of a buckling failure under either axial or lateral
loads. It is the JLP team’s recommendation that the bridge should not be allowed to be
loaded under railroad or construction loads until these deficiencies are corrected. The
steel bents should be removed and replaced with new steel bents.
In addition, at the ends of the girders there is significant to severe section loss at the
bottom flanges, webs and bearing stiffeners and the web plates are at risk of buckling
under load. It is the JLP team’s recommendation that the girders be removed and taken
to an off‐site location, the ends of girders cut off and new prefabricated ends be
attached with bolted splices. Prior to the girders being erected onto new tower bents,
they should be cleaned and painted. Four of the eighteen deck girders have flange
section losses that will need repairs to restore them to the controlling as‐built capacity
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of the bridge. These losses can be repaired with welded cover plates. The existing steel
has been tested and determined to be a weldable steel.
The recommended rehabilitation of this bridge will take approximately nine months to
construct, including fabrication time. The estimated construction costs with
contingencies, but not including design or construction engineering costs, is $1,575,000
for standard construction. In the event that heavy equipment is not allowed beneath
the bridge, stage construction and erection towers will be necessary, increasing the
estimated construction costs to $1,875,000.
The type and extent of superstructure repairs is such that the number of qualified
bidders is relatively low and the potential for high and widespread bids exists. To
alleviate this potential, it is recommended that an alternative for complete replacement
of the superstructure be developed and bid.
The resulting structure with proper maintenance and no substantial change in service
loadings, in the JLP team’s opinion, should provide satisfactory service for approximately
50 years. For comparison, an entirely new structure of similar length at this location
would cost approximately $4,080,000.
1.3

Other Bridges and Structures

Based upon J.L. Patterson & Associates, Inc.’s field inspections and evaluations, a
number of the wooden bridge structures will require repair work. A list of wooden
structures that will require repair work based upon our inspection observations was
developed and is presented in Section 5. Two of these structures have significant
reduction in load capacity due to defective pile and are recommended to be placed
“out‐of‐service” until the repair work is performed and the work is verified as complete
by a qualified bridge supervisor. The repairs include but are not limited to cap
installations and pile replacements.
1.4

Alignment Discussion Overview

The team reviewed and evaluated other available reports and data relative to surveying,
right‐of‐way, UPRR information, environmental/permitting, track, drainage and at‐grade
crossing information. These items are discussed individually in Sections 3.7 through
3.10.
In addition, the team reviewed a Draft of the Monterey Bay Sanctuary Scenic Trail
Network Master Plan, dated August 20, 2012 in preparing this report. Based upon a
review of the plan, the JLP team concurs with the recommendation for further study
regarding the feasibility of attaching the bicycle/pedestrian trail to some of the existing
bridges. The JLP team recommends “standalone” structures for the majority of the
crossings where the path is adjacent to rail bridges and wooden structures. JLP also
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recommends adopting the same terminology for designating the railroad bridges by
using the associated railroad milepost. The milepost designations are listed in the table
in Section 2 and as noted in the track chart in the appendix.
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2.0

INTRODUCTION
The purpose of the Assessment was to determine the current condition of the bridges,
prepare recommendations and conceptual plans for their rehabilitation, and estimate
construction costs of rehabilitation for inclusion into systemwide costs. All work was
performed in accordance with the American Railway Engineering and Maintenance‐of‐
Way Association’s Manual for Railway Engineering (AREMA Manual) and standard
engineering practice.
The Santa Cruz Branch Line consists of 31.4 miles of rail line from Davenport, CA through
Santa Cruz, CA to the Watsonville Junction at Salinas Road. The Santa Cruz Branch Line is
located on the Pacific Coast in Santa Cruz County in central California. The SCCRTC is
currently in the process of acquiring the section of the Union Pacific Rail Line right‐of‐
way known as the Santa Cruz and Davenport Branch Lines Union Pacific Rail Line right‐
of‐way. The entire section stretches 31.4 miles from just north of Davenport (at
milepost 31.8), through Santa Cruz, to the Watsonville Junction at Salinas Road (at
milepost 0.4), which is located just inside Monterey County.
The right‐of‐way width varies from approximately 30 to 80 feet, with most sections
between 40 and 60 feet wide. A number of bridges and trestles are included in the
project area and they are listed in the table below. The line is essentially all single track,
with selected sidings and turnouts, manual switches and grade crossing warning
systems. The Santa Cruz Branch Line travels southeast along the coastline from just
north of Davenport until it reaches the city of Santa Cruz. It then goes through an
industrial area for several miles, followed by a residential area, until it turns towards the
coast again and down to the Santa Cruz Wharf and Beach Boardwalk.
The Santa Cruz Branch Line runs east from the Boardwalk, across the San Lorenzo River,
then through mostly residential and light industrial areas. It continues traversing
neighborhoods through the city of Capitola, the community of Aptos, crossing Highway
1 twice, and then on towards the city of Watsonville. From just north of Watsonville to
the end of the line at the Watsonville Junction, the tracks travel through agricultural and
coastal lands with one crossing under Highway 1. The Santa Cruz Branch Line was
originally owned by the Santa Cruz Railroad, which reportedly began operation in 1876
with passenger and freight service. The railroad was purchased by Southern Pacific
Railroad in 1881, which then constructed the Davenport Branch Line to connect with the
Santa Cruz Branch. Southern Pacific Railroad was bought and merged with Union Pacific
Railroad (UPRR) in September of 1996. UPRR is the current owner of the rights‐of‐way
proposed for acquisition in this project. The railroad was being used for freight service,
primarily by Cemex in Davenport, until Cemex closed in 2009 ‐ 2010.
The following list of structures exists on the Santa Cruz Branch Line and a brief
description of the structures is given below:
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List of Bridges
SP BR NO.

Current
MP

Name

Description

SP
Length

B/C
Length

SP year

209

218

1940

177

180

1950

301

300

1906

94

91

1950

60

60

1932

195

195

1909

15

15

1904

135

135

1923

90

90

1926

30
15

30

1926
1904

120

120

1909

Watsonville
Jct

100.04
101.1

0.86

101.26

1.06a

Pajaro River

101.26

1.06b

Pajaro River

101.26

1.06c

104.69

4.45

105.1

4.87

Pajaro River
Watsonville
Slough
Harkins
Slough

105.65

5.42

105.77

5.54

106.24

6.01

106.37
106.42

6.14

106.48

6.25

108.55

8.32

108.87

8.64a

108.87

8.64b

109.32

9.09

110.67

10.45

111.39

11.16

San Andreas
Rd U'pass

Leonard
Gulch La Selva
Beach

14 panel OD
trestle
13 panel OD
trestle
5 ‐ 60' TPG‐
OD (E55)
6 panel OD
trestle
4 panel OD
trestle
13 panel BD
trestle
1 panel BD
trestle
9 panel BD
trestle
6 panel BD
trestle
2 panel BD
trestle
BD trestle
8 panel BD
trestle
1 panel BD
trestle
post‐
tensioned
concrete BD
8 panel OD
trestle
30', 60', 30',
70', 5 ‐ 30'
DPG‐OD (E55)
16 panel BD
trestle
16 panel BD
trestle

15

1916

48

48

1975

111

112

1932

340

340

1927

240

240

1928

240

240

1928
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SP BR NO.

Current
MP

112.54
112.57

12.3
12.34

112.63

12.39

112.93

12.71a
12.71b

Name

Hwy 1 U'pass
Valencia Ck
Soquel Dr
U'pass
Aptos Ck &
Soquel Dr
Spreckles Rd

113.03

12.83

115.07

14.85

U'pass
New Brighton
Beach U'pass

116.12

15.89a

Capitola Av

116.12

15.89b

Soquel Ck

116.12
116.12

15.89c
15.89d

Soquel Ck
Soquel Ck

116.12

15.89e

Wharf Rd

117.54

17.3

119.09

18.84

Rodeo Gulch
Woods
Lagoon

119.67

19.43a

San Lorenzo R

19.43b

San Lorenzo R

81.46

22.29

82.64

23.47

Wilder Creek

82.7

23.54

Meder Creek

85.26

26.09

Baldwin Creek

85.72

26.55

Description

SP
Length

B/C
Length

SP year

2 ‐ 44' steel
beam BD
skewed
steel viaduct
60' DPG‐OD
(E55)

94
218

89
218

1948
1969

60

60

1925

steel

231

160
71

1969

142

137

1948

53

52

1971

120

120

1970

215

215

1904

2 ‐ 68'‐8"
TPG‐BD (E72)
2 span
concrete
3 span
concrete
15 panel OD
trestle
148'‐6" DTP‐
OD (E50)
OD trestle
1 span
concrete
8 span
concrete
7 span
concrete
2 ‐ 120' TTR‐
OD (E55)
60'‐3" DPG‐
OD (E55)
22 panel OD
trestle
1 panel OD
trestle
1 panel OD
trestle
1 panel OD
trestle
1 panel OD
trestle

149
38

1903
1904

60

60

1971

240

240

1977

420

420

1970

305

240

1904

60
330

330

1928

16

15

1935

16

16

1913

9

9

1937

10

11

1937
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SP BR NO.
MP 4.45
MP 8.64
MP 9.3

2.1

Current
MP
Retainin
g Wall
Retainin
g Walls
Retainin
g Wall

Name

Description

SP
Length

B/C
Length

SP year

Project Description

2.1.1 Capitola Railroad Truss
The intent of this portion of the report is to provide a Phase I ‐ Structural Assessment
(Assessment) of the Capitola Crossing Deck Truss. This Bridge Assessment work was
performed on the Capitola Crossing Deck Truss by MMI, as a subconsultant to J. L.
Patterson & Associates, Inc. for the SCCRTC.
The purpose of the Assessment was to determine the current condition of the bridge,
prepare recommendations and conceptual plans for rehabilitation and estimate
construction costs of rehabilitation for inclusion into system wide costs. The Assessment
included the following sub‐tasks:








Review of Previous Documents and Reports
Bridge Inspection
Bridge Pin Ultrasonic Testing
As‐Built Load Capacity Evaluation (Ratings)
Existing Condition Load Capacity Evaluation (Ratings)
Rehabilitation Recommendations
Rehabilitation Construction Cost Estimate
Rest of page intentionally left blank
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2.1.2 La Selva Beach Trestle
A Phase I ‐ Structural Assessment of the La Selva Beach Trestle was performed by MMI
as a subconsultant to JLP.
The purpose of the Assessment was to determine the current condition of the bridge,
prepare recommendations and conceptual plans for rehabilitation and estimate
construction costs of rehabilitation for inclusion into systemwide costs. The Assessment
included the following sub‐tasks:







Review of Previous Documents and Reports
Bridge Inspection
As‐Built Load Capacity Evaluation (Ratings)
Existing Condition Load Capacity Evaluation (Ratings)
Rehabilitation Recommendations
Rehabilitation Construction Cost Estimate

2.1.3 Other Bridges and Specific Retaining Walls
A field assessment consisting of a detailed field inspection was conducted for the
remaining twenty‐seven (27) bridges along the Santa Cruz Branch Line. The field
inspections were conducted in order to determine the existing condition of each bridge
to enable conceptual plans for rehabilitation and construction cost estimates to be
developed. The structures included the railroad bridges and three (3) retaining walls.
The Assessment included the following sub‐tasks:




2.2

Review of Previous Documents and Reports
Bridge Inspection
Rehabilitation Recommendations
Rehabilitation Construction Cost Estimate

Bridge Descriptions

2.2.1 Capitola Railroad Truss
The 150 foot long Capitola Crossing consists of a single span open deck, pin connected
deck truss that carries a single track over Soquel Creek in the town of Capitola,
California. It is flanked by timber trestles on both sides of the main span acting as the
immediate approaches to the structure designated segment numbers 15.89b and
15.89d. Beyond the timber trestles, a pre‐stressed concrete box stinger span and pre‐
stressed concrete trough span with respective segment numbers 15.89a and 15.89e
exist before the rail transitions back to ground level.
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For span 15.89c, the rail was supported on stringers with floorbeams as the load
transfer mechanism to the upper chord. The stringers, floorbeams, top chord, vertical
members, and bracing are all fabricated as various built‐up sections and are fastened
with rivets. Both the top and bottom chord have pin connections at joint locations with
the bottom chord members consisting of I‐bar type members. The superstructure
supports additional components, including wooden walkways and wooden railings. Two
concrete piers with cut stone pier caps support the structure and have unknown
foundation support types.
Indications from the available drawings are that the bridge was designed in about 1890
and may have been placed in service near or before 1910. The bridge was originally
located at a different site and the components for the truss span were relocated to
Capitola and placed into service with two fewer truss panels than the original design
plans indicate.

Photograph 1 – General view of north approach looking south.
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Photograph 2 – General view of south approach looking north.

Photograph 3 – General elevation view looking upstream at Span 15.89c.
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2.2.2 La Selva Beach Trestle
The 340 foot long La Selva Beach Trestle consists of nine deck plate girder spans
numbered from south to north and carries an open deck, single track over Leonard
Gulch at La Selva Beach. The plate girder members are fabricated as built‐up sections
and are fastened with rivets. Span 9 was added after initial construction and the original
abutment was retrofitted to function as a full height concrete pier. The plate girder
superstructure supports the rail and additional components including grate walkways
with cable railing along both sides and a wooden inspection walkway placed between
the two plate girders in line with the bottom flange.
Three steel bent towers founded on concrete pads, one single steel bent founded on
concrete pads, two full height concrete abutments, and the retrofitted concrete pier are
used to support the plate girder superstructure. Many of the steel members on the bent
towers are fabricated as built‐up sections and are fastened with rivets. The types of
foundation supports under the concrete pads, abutments, and concrete pier are
unknown.
Indications from the available data are that the bridge was placed into service in
approximately 1927.

Photograph 1 – End view of bridge looking north
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Photograph 2 – End view of bridge looking south

Photograph 3 – Elevation view of bridge looking east
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2.2.3 Other Bridges
The Branch Line includes a total of 29 railroad bridge crossings. Many of the structures
are composed of two or more types of bridge structure segments. The railroad bridge
structures are comprised of several structural types including:








Ballast Deck Timber Trestle
Open Deck Timber Trestle
Steel Plate Truss
Steel Plate Through Girder
Steel Plate Deck Girder
Precast Concrete Box Girder
Precast Concrete Trough

The culvert crossings consisted of numerous structural types of varying sizes and
importance. The culverts along the Branch Line included the following types:






Concrete Arch Culverts
Concrete Box Culverts
Corrugated Metal Pipes (CMP)
Reinforced Concrete Pipes (RCP)
Rock Tunnels/ Stone Arch Culverts

Detailed bridge descriptions are included within the individual inspection reports in
Appendix A of this document.

Rest of page intentionally left blank
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3.0

FINDINGS
3.1

Review of Previous Documents and Reports

Previous inspections and studies have been performed on the structures. The Union
Pacific Railroad (UPRR) has performed annual inspections of the bridges and their
reports were available for review.
In 2005 a consultant was engaged by the SCCRTC to perform a structural assessment of
the Santa Cruz Branch Line and the Draft Report dated July 1, 2005 was reviewed. The
consultant also prepared the La Selva Trestle Supplemental report in August of 2005 and
it was reviewed. The report concluded that additional more detailed assessments of
several bridge structures, including the Capitola Crossing Deck Truss and the La Selva
Beach Trestle, be undertaken.
The primary objectives of the structural assessment were four‐fold:






Supply the SCCRTC with a snapshot of existing structural conditions;
Identify potential structural issues and conceptual costs associated with
continuance of freight operations by the SCCRTC;
Identify potential structural issues associated with the possible implementation
of a future trail or passenger rail service in addition to freight service using the
structure; and
Identify and recommend supplemental investigations and data collection to
further define the issues, refine the conceptual costs and reduce potential risk.

The major structure facilities along and/or crossing the Branch Line were classified into
four broad categories:





Railroad Bridge Structures
Highway Overhead Structures
Culvert Structures
Retaining Wall Structures

The Branch Line includes a total of 29 railroad bridge crossings. Several of these
crossings are comprised of two or more distinct bridge structure segments, resulting in a
total of 38 separate railroad bridge structures.
A structural field review and preliminary structural assessment was performed on 37 of
the 38 bridge structures. For each structure, a condition rating of 0‐9 was assigned, with
9 being excellent and 0 being a failed condition. The ratings indicated that 5% were in
very good condition, 30% in good condition, 32% were in a satisfactory condition, 19% in
fair condition, 11% in poor condition and 3% had ratings pending.
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Some near‐term capital investment was recommended for rehabilitation of several
structures to improve structure safety and protect the SCCRTC’s long‐term investment.
The preliminary assessment indicated that from a service load standpoint, the assessed
railroad bridge structures could continue to operate as they have with some level of
near‐term capital investment and a continued maintenance program. Replacement of
damaged and/or deteriorated structural members represented the majority of the
recommended near‐term capital investment.
Table 3.1 ‐ Estimated Potential Capital & Annual Maintenance Costs
(Railroad Bridge
Structures)
Costs
Continuance of Freight
Service Potential Costs

(1)

Potential Capital Costs
Low

High

181,000

896,000

Potential Annual
(2)

Maintenance Costs
Low
High
53,400

77,900

(1) One‐time, near term repair/rehabilitation cost (does not include one‐time costs for potential seismic
retrofits, which can typically range from $100 to $2,000 per track foot)
(2) Recurring annual average cost

Detailed structural assessments were recommended for selected structures due to a
Poor Condition Rating, advanced age of the structure, importance/visibility of the
structure, and/or potentially high capital and maintenance costs of the structure. These
structures included:







MP 1.06 Pajaro River Crossing Condition Rating of 6 ‐ Satisfactory Condition:
Important river crossing (~300 ft. long), approximately 100 years old with
potentially high rehabilitation cost.
MP 10.45 Seascape Trestle Condition Rating of 4 ‐ Poor Condition: Major crossing
(~ 240 ft. long), approximately 80 years old, with moderate to severe decay of
timber bracing elements.
MP 15.89 Capitola Crossing Condition Rating varies with low of 5 ‐ Fair Condition:
Important highway and river crossing (~580 ft. long through downtown
Capitola), over 100 years old, located in historic district with potentially high
rehabilitation cost.
MP 19.43 San Lorenzo River Crossing Condition Rating of 4 ‐ Poor Condition:
Important river crossing (~300 ft. long), over 100 years old with potentially high
rehabilitation costs.
MP 23.54 Meder Creek Crossing Condition Rating of 4 ‐ Poor Condition: over 90
years old.

A supplemental report was provided which was limited to the structural assessment of
the La Selva Trestle (MP 9.09).
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Their preliminary visual inspections of the La Selva Trestle (MP 9.09) indicated a
significant amount of advanced weathering and corrosion of many of the existing
structural elements. The existing steel superstructure had indications of moderate
section loss in portions of the steel plate girders and cross bracing elements. The
existing steel substructure had indications of moderate to severe section loss in portions
of the steel columns and throughout the tower and bent bracing elements. The
structure received a CRITICAL CONDITION rating and indicated that there was advanced
deterioration of primary structural elements with fatigue cracks in steel or shear cracks
in concrete; severe decay or infestation in the timber and scour may have removed the
substructure support. The report prepared in 2005 noted that, unless closely monitored,
it may be necessary to close the bridge until corrective action is taken.
Their preliminary recommendations indicated the following regarding continued freight
service:




Structure is in critical condition with extensive moderate to severe section loss in
superstructure and substructure elements.
Supplemental detailed structural assessment is recommended to confirm
structural integrity of the deteriorated substructure elements and suitability for
continuance of freight service.
Based on the load ratings determined from the recommended detailed structural
assessment, the UPRR and/or SCCRTC may determine whether to 1) continue the
current freight service operations at current levels; 2) limit the freight service
operations to load levels below the load rating determined by the detailed
structural assessment; and/or 3) rehabilitate, reconstruct or replace the existing
structure elements to increase the structure service load rating above
anticipated freight operation requirements.

In addition, the report indicated that a detailed structural assessment and investigation
be conducted consisting of detailed structural element surveys, a review of as‐built
plans, a review of complete maintenance records and that it account for member
condition and section loss.
A pre‐acquisition supplemental assessment of structures was conducted and an
additional report provided for structures which were previously identified by others as
in poor or critical condition, as important crossings, or as having the potential for a high
capital or maintenance cost on the Santa Cruz Industrial Lead. The JLP team also
reviewed this report dated June 23, 2006.
The structures addressed in the HNTB report included the MP 1.06b ‐ Pajaro River
Crossing; MP 9.09 ‐ La Selva Beach Trestle; MP 10.45 ‐ Seascape Trestle; MP 15.89a – e ‐
Capitola Crossing; MP 19.43a – b ‐ San Lorenzo River; MP 23.54 ‐ Meder Creek Crossing
and retaining walls at MP 4.45, MP 8.64 and MP 9.3.
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The structural assessment was comprehensive; however, the findings contained in the
report are now over six years old. In general, it appears that the bridge conditions have
worsened somewhat since the 2006 inspection occurred. This is consistent with
expectations for a bridge located in a coastal environment. The report also included an
assessment on fatigue that concluded that, due to past and future expected loadings, a
history of inspections and the absence of fatigue sensitive details, that a fatigue
evaluation was not necessary. (JLP and MMI did not have access to loading history and
are unable to confirm this assessment.)
The report provided an assessment of structure condition, load carrying capacity, repair
and maintenance costs, and general recommendations for selected bridge and wall
structures along the Santa Cruz Industrial Lead. A comparison of the calculated bridge
load ratings and the equivalent ratings for the equipment used on the line was
conducted and it indicated that the current freight service over the bridges specified in
the report remain at the 2006 levels. For the Capitola Crossing bridge at MP 15.89c, the
report indicated that the current operating speed of 10 mph could be retained due to
the equipment load rating exceeding the Normal Load rating of the bridge.
The report summarized the recommended repair work, estimated the construction
costs of the repair work, and other “soft” project costs.
Information from UPRR was also reviewed in preparing this report. In general, the UPRR
reports were for internal use within their Bridge Management Program and do not
contain sufficient data to draw conclusions from for the intent of this report.
3.2

Bridge Inspections

Bridge inspections were conducted under the direct supervision of a designated Railroad
Bridge Inspector, who is responsible for the accuracy of the results and the conformity
of the inspection.
The bridge component types are referenced in the AREMA Bridge Inspection Handbook,
Chapter 5 (Bridge Nomenclature). Standardized Bridge Inspection Report forms were
completed in conjunction with the field inspections. A list of the abbreviations used in
the inspection forms is included at the beginning of the Inspection Reports in Appendix
A. The forms note defect levels/codes. The Condition Rating codes used are shown in
the matrix below.
Rest of page intentionally left blank
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Table 3.2 ‐ Condition Rating
Rating
Number
1.

Description

Priority
A. Immediately

4.
5.

Failed ( may require bridge out of service )
Deficient: OK for train operations, but may
have restrictions
Satisfactory but with exceptions: No impact
on operations or safety
Good with minor exceptions
Very good: No exceptions

6.

Not inspected: Reasons stated

7.

Not applicable

2.
3.

B. Within 1 year
C. Within 3 years
D. Within 5 years
E. Within 10 years
M. Monitor, Condition
may change & raise
priority

3.2.1 Capitola Railroad Truss
The team of JLP and MMI performed an inspection of the Capitola Crossing Deck Truss
during the period of April 23 through April 24, 2012. The inspection consisted of a
condition inspection to support previous condition assessments and the load capacity
rating of the structure. The dates that each of the team members were in attendance on
the bridge are as follows:
Dan L. Davis (Team Leader)
R. Shawn Brannon, P.E. (Team Leader)
Bradley C. Croop, P.E.
Joseph B. Neeley, E.I.T

JLP
MMI
MMI
MMI

April 23‐24, 2012
April 23‐24, 2012
April 23‐24, 2012
April 23‐24, 2012

The following summarizes the pertinent findings of the bridge inspection; for more
detailed inspection findings, refer to Appendix A.







Minor corrosion and section loss is common throughout the entire structure.
The stringers and floorbeams typically exhibit minor to moderate corrosion with
areas of notable section loss typically near connection points.
Primary vertical truss members show minor to moderate corrosion with the
heaviest section loss near the upper pin connection points.
Bottom chords consisting of dual I‐bars are generally in good condition with
minor corrosion at connection points with the vertical members.
Minor crevice corrosion is present at the bottom chord pin connections.
The condition of lacing bars on members varies considerably between minor
corrosion to 100% section loss to the lacing bars.
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The stringer and truss bracing members have minor to moderate section loss
throughout, with losses more significant at the connection plates.
The expansion bearing at Pier 2 is frozen up due to corrosion.

Section losses of primary load carrying members were measured and have been
incorporated into the existing condition load capacity evaluation in Section 3.5 of this
Report.
3.2.2 La Selva Beach Trestle
The team of JLP and MMI performed an inspection on the La Selva Beach Trestle during
the period of April 25 through April 26, 2012. The inspection performed consisted of a
condition inspection to support the previous condition assessment and the JLP team’s
load capacity ratings of the structure. The dates that each of the team members were in
attendance on the bridge are as follows:
Dan L. Davis (Team Leader)
R. Shawn Brannon, P.E. (Team Leader)
Bradley C. Croop, P.E.
Joseph B. Neeley, E.I.T.

JLP
MMI
MMI
MMI

April 25‐26, 2012
April 25‐26, 2012
April 25‐26, 2012
April 25‐26, 2012

The condition findings for this structure are based on visual observations only. The
massive amounts of corrosion product may be hiding additional deficiencies and
conditions may be worse than what is reported herein.
The following summarizes the pertinent findings of the bridge inspection; for more
detailed inspection findings, refer to Appendix A.








Minor corrosion and section loss is common throughout the entire structure.
The deck plate girder spans generally show signs of minor to moderate corrosion
along their entire length.
The deck plate girder spans typically have moderate to severe section loss of
flanges and/or webs and bearing stiffeners at the bearing locations.
The anchor bolts and rivets connecting the steel plate girders to the bents in
several locations are corroded to such a degree that it was evident that they are
providing little to no restraint.
Steel bent towers show signs of moderate to severe corrosion and section loss
throughout with areas of 100% section loss to members and connections. These
losses were primarily within the flanges of the channel sections; however, some
locations also had 100% loss within the webs.
Steel bent tower lateral bracing members typically have severe section loss with
some locations of bracing being for all intents and purposes non‐existent.
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Many of the tower gusset plates for the primary load bearing members in the
bents have significant section loss and appear to be doing little to support the
structure.

Section losses of primary load carrying members were measured and have been
incorporated into the existing condition load capacity evaluation in Section 3.5 of this
Report.
3.2.3 Other Bridges and Specific Retaining Walls
JLP performed inspections on the remaining 27 bridges during the periods of March 19‐
23 and April 25‐April 26, 2012 and July 18‐20, 2012. The field inspections consisted of a
condition inspection to support and provide updated information to the previous
condition assessments. The dates that each of the team members were in attendance
on the bridges is as follows:
Dan L. Davis (Team Leader)
Marcos Lozano
Mindy White
Manuel Ponce

JLP

March19‐23, 2012

Dan Davis (Team Leader)
Manuel Ponce
Yesenia Diaz
Rene Carrillo

JLP

April 23‐27, 2012

Dan Davis (Team Leader)
Yesenia Diaz

JLP

July 18‐20, 2012

The bridge inspections included visual observations of the following items:






Decks for line, surface, guard rail, gauge and rail
o Open decks for tie condition and fasteners
o Ballast decks for tie condition, ballast condition, ballast pan or floor, ballast
retainers and fasteners
Timber Bridges for walkways, track, superstructure and substructure and
foundations
Concrete Bridges for superstructure, bridge seats/bearing areas, substructure,
retaining walls, and foundations and masonry
Steel Bridges for rivets, bolts, welds and expansion bearings
o Steel Bridge Beam Spans for beams
o Steel Bridge Conventional Floor System for stringers and floorbeams for
simple spans
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o Steel Bridge Floor Systems for conventional floor systems and trough
systems
o Steel Bridge Through‐Plate Girder for walkways/platforms, top flanges
(compression), web, bottom flanges, knee braces and bottom laterals
o Steel Bridge Deck Plate Girder for walkways/platforms, top flanges
(compression), web, bottom flange (tension), bracing, bearings and other
items
o Steel Bridge Trestle and Tower for bents and towers
Steel Bridge Truss for track and truss members and bracing systems

The condition findings for these structures were based on visual observations only. The
massive amounts of corrosion product may be hiding additional deficiencies and
conditions may be worse than what is reported within this document.
3.3

Bridge Pin Ultrasonic Testing

3.4.1 Capitola Railroad Truss
The pins within a pin connected truss are fractural critical components, meaning that if a
pin were to fail under load the structure would collapse. Visual inspection of the pins is
generally insufficient to determine with any accuracy the true condition of the pin and
cannot determine if any internal deficiencies are present.
Therefore, a detailed non‐destructive ultrasonic inspection was performed on all 20 of
the truss pins. The following summarizes the pertinent findings of the bridge pin
ultrasonic inspection; for more detailed inspection findings, refer to Appendix B.
The Capitola Railroad Bridge pins were found to be generally in satisfactory condition.
There do not appear to be any cracks in the pins examined; however, any discontinuities
in the pin surfaces could act as stress risers, increasing the potential for crack
development. The truss pins generally have areas of minor corrosion and most pins have
minor to moderate wear grooves. The majority of deficiencies noted were minor wear
grooves of 1/16” or less in depth at the locations where the I‐bars bear on the barrel of
the pins.
3.4

Steel Testing for Weldability

Ferrous metals are metals that contain iron. Ferrous metals appear in the form of cast
iron, carbon steel, and tool steel. The various alloys of iron, after undergoing certain
processes, are pig iron, gray cast iron, white iron, white cast iron, malleable cast iron,
wrought iron, alloy steel, and carbon steel. All these types of iron are mixtures of iron
and carbon, manganese, sulfur, silicon, and phosphorous. Many of the physical
properties of metals determine if and how they can be welded and how they will
perform in service. Welding is a fabrication process that joins metal materials by causing
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coalescence. The melting point of a metal is important with regard to welding. A metal´s
fusibility is related to its melting point, the temperature at which the metal changes
from a solid to a molten state. Thermal and electrical conductivity relate to the metal´s
ability to conduct or transfer heat and electricity. Thermal conductivity, the ability of a
metal to transmit heat throughout its mass, is of vital importance in welding, since one
metal may transmit heat from the welding area much more quickly than another. The
thermal conductivity of a metal indicates the need for preheating and the size of heat
source required.
Plain carbon steel consists of iron and carbon. The carbon content is from 0.03 to 1.7
percent. Carbon is the hardening element. Tougher alloy steel contains other elements
such as chromium, nickel, and molybdenum.
The JLP team determined that the steel from three of the steel bridges should be
sampled and tested for weldability. The existing steel was sampled and tested for its
chemical composition to determine the material’s weldability. The weldability or
joinability of a material refers to its ability to be welded. A material’s weldability is used
to determine the welding process and the final weld quality. The International
Organization for Standardization (ISO) defines weldability in ISO standard 581‐1980 as:
"Metallic material is considered to be susceptible to welding to an established extent
with given processes and for given purposes when welding provides metal integrity by a
corresponding technological process for welded parts to meet technical requirements as
to their own qualities as well as to their influence on a structure they form."
Carbon and low‐alloy steel are by far the most widely used materials in welded
construction. Carbon content largely determines the weldability of plain carbon steels.
At above 0.3 percent carbon some precautions have to be taken to ensure a sound joint.
Low‐alloy steels are generally regarded as those having a total alloying content of less
than 6 percent. The relative weldability varies amongst the many grades of steel.
The three bridges on which the steel was sampled included the La Selva Bridge at MP
9.09, the Capitola Bridge at MP 15.89c and the San Lorenzo Bridge at MP 19.43a. A JLP
bridge inspector obtained the samples in the field. In order to sample the bridge
material, the inspector first cleaned the area and removed any paint, rust and other
contaminates. The inspector then obtained approximately 2‐3 ounces of steel shavings.
The samples were obtained at the locations as noted below:




Br. 9.09 La Selva – sample was taken from the interior angle stiffener at the
end of the right‐hand stringer at abutment #1
Br. 19.43a San Lorenzo – sample was taken from span #2 bottom flange of
right‐hand stringer at pier #3
Br. 15.89c Capitola – sample was taken from the top flange of floorbeam #4
right side
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The steel shavings were then collected and transported to a Caltrans pre‐approved
materials testing laboratory. The laboratory testing consisted of analyzing the chemical
composition of each sample for the following: carbon, manganese, silicon, chromium,
molybdenum, vanadium, nickel and copper.
La Selva Beach Trestle
As part of the assessment of the existing condition of the bridge structure, the
metalwork was sampled at the location as noted above. The JLP team’s
subconsultant, Modjeski and Masters, Inc., has concluded, based on the results of
the steel testing, that the material makeup of the deck plate girders is a weldable
steel. The sample was taken from the interior angle stiffener at the end of the right‐
hand stringer at abutment #1. Refer to Appendix C for the Metal Sample Test
Report.
San Lorenzo
The existing steel was sampled and tested for chemical composition to determine
weldability. The team has concluded that the material makeup of the bridge is
weldable steel. The sample was taken from span #2, bottom flange of the right‐hand
stringer at pier #3. Refer to Appendix C for the Metal Sample Test Report.
Capitola Railroad Truss
The metalwork on a floorbeam was tested for the purpose of determining
weldability as part of the assessment of the existing condition of the bridge
structure. The chemical composition was such that it was concluded that the metal
is not steel and is most probably wrought iron. It is likely that the truss is also
wrought iron material and these ratings assume that the entire structural metalwork
of the bridge is wrought iron.
The fibers/layers of wrought iron do not line up as in rolled steel, causing the
potential of a delamination effect in the compression members. Due to this effect,
wrought iron is not a weldable material. The sample was taken from the top flange
of floorbeam #4 on the right side. Refer to Appendix C for the Metal Sample Test
Report.
Based on the metalwork most likely being wrought iron rather than weldable steel,
the as‐built rating was re‐evaluated. Other assumptions or modifications of the
AREMA Manual included basing the evaluation on wrought iron with yield strength
of 33,000 psi. The impact load was reduced to a speed of 30 miles per hour.
The first two samples for La Selva and San Lorenzo represent steels which are
considered weldable, with increased preheating and the use of E70 electrodes. The
La Selva and San Lorenzo drawings note the requirements for any proposed welding

Sheet 30 of 78
August 29, 2012

repairs with specific notes on Quality Control and NDT responsibilities in order to
clarify limitations and Welding Code issues.
3.5

As‐built Load Capacity Evaluation
The rating evaluation and analysis were performed in accordance with AREMA Chapter
15, Part 7 and standard practice. Ratings are calculated for the purpose of determining
the live load carrying capacity of the bridge within allowable service stresses. The live
loading criteria, per the AREMA Manual, are a Cooper E‐80 Loading. The Cooper E‐80
loading consists of two locomotives, each having main drive wheels of 80,000 pounds
per axle, followed by a trailing uniform load of 8,000 pounds per lineal foot. The load
ratings are expressed as a Cooper E series of axle live loadings; for example, a rating of
E55 would indicate that the bridge component can support two locomotives having
drive wheels of 55,000 pounds per axle with a trailing uniform load of 5,500 pounds per
lineal foot.
Most rail lines are usually rated for the actual configuration of locomotives and
maximum car weight that can operate without restrictions on the Line. Typical load
configurations are for six‐axle locomotives with trailing cars having a specific loaded
weight limit. The typical interchange weight limit on most lines is currently a 286,000
pound car. The previous limit was typically a 263,000 pound car. Cooper E loadings
provide a comparable reference point and the actual live loading requirements for a
given configuration of loadings on a bridge can usually be equated to the Cooper E
loadings without much difficulty through the use of equivalent loading graphs.
Other assumptions or modifications of the AREMA Manual are as follows:





Wrought Iron with yield strength of 33,000 psi (for Capitola Railroad Truss).
Steel was assumed to be Open Hearth with yield strength of 30,000 psi (for La
Selva Beach Trestle).
Impact loading was reduced for a speed of 30 miles per hour.
Only normal rating capacities were evaluated, as the criteria for rehabilitation of
the bridge is to function at normal operational live loadings.

3.5.1 Capitola Railroad Truss
MMI performed a load capacity evaluation (rating) of the deck truss structure based on
the as‐built condition. The available plans had insufficient data to determine the section
properties and truss configuration and the plan data was supplemented with in‐field
measurements. The as‐built rating was performed in order to provide baseline data on
the load carrying capacity of the truss in its original constructed state. See Section 3.5
for Existing Condition Ratings.
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As part of this assessment, the metalwork on a floorbeam was tested for purpose of
determining weldability. The chemical composition was such that we have concluded
that the metal is not steel and is likely to be wrought iron (see Appendix C for the Metal
Sample Test Report). It is likely that the truss is also wrought iron material and these
ratings assume that the entire structural metalwork of the bridge is wrought iron.
Rating Evaluation Procedure ‐ Floor System:
The stringers and floorbeams were treated as simply supported beams and the
members were rated for both shear and flexural bending moments. Conventional
methods were used to calculate section properties and capacities, with gross properties
being used for calculation of capacities to resist compression and net properties used
for calculation of capacities to resist tension. Live loading forces for Cooper E‐80 were
taken directly from the live loading tables within AREMA Chapter 15.
Rating Evaluation Procedure – Truss
The truss main members were treated as conventional truss members, with all
carrying axial loads. Conventional methods were used to evaluate gross and net
section properties and the associated compression and tension capacities for the
members. SAP 2000 software was used to analyze the truss for dead, wind, lateral and
longitudinal loads. Live loads were developed using SAP models to develop the
influence lines for the truss members and then forces obtained from MMI’s in‐house
INFL3 software.
As‐Built Rating Evaluation Findings – Floor System
The stringers and floorbeams in their original as‐built condition were found to have
insufficient capacity to carry a Cooper E‐80 Loading at 30 miles per hour under
normal service stresses. The controlling case was bending moments within the
stringers with a rating of E27 (see Table 3.1 below). These findings are lower than
expectations for a bridge of this age and type of construction. The stringers in the
as‐built condition were not able to support typical unit train loadings at normal
service stresses. The stringers and floorbeams in their original condition have
insufficient capacity to carry 263,000 pound rail cars at normal service stresses and
it is unlikely they can carry this load safely with increased allowable stresses or
further reduced speeds.
Table 3.1 ‐ As‐Built Truss Floor System Ratings
MEMBER
E ‐ RATING MOMENT
Stringers
E27
Floorbeams
E30

E – RATING – SHEAR
E45
E43
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As‐Built Rating Evaluation Findings – Truss:
The truss members in their original as‐built condition were found to have insufficient
capacity to carry a Cooper E‐80 Loading at 30 miles per hour under normal service
stresses. The controlling case was axial tension in the diagonal L2U1 with a rating of
E73 (see Table 3.2 below for summary of ratings of all the truss members). These
findings are better than anticipated for a bridge of this age and construction. However,
this bridge was relocated and during relocation was shortened by about 60 feet. Thus
the truss members were sized for a larger span. The truss in its original condition was
able to support both 263,000 and 286,000 pound cars at 30 miles per hour under
normal service stresses. Under increased allowable stresses and/or a reduced speed,
the truss will be able to support these loadings.
Table 3.2 ‐ As‐Built Truss Ratings
MEMBER
Bottom Chord:
L0L1
L1L2
L2L3
L3L4
L4L5
Top Chord
U1U2
U2U3
U3U4
End Posts/Diagonals
L0U1
L2U1
L2U3
L3U2
L3U4
L5U3
Verticals
L2U2
L3U3

E‐ RATING

TENSION/COMPRESSION
CONTROLLED

E47
E47
E60
E47
E47

Tension
Tension
Tension
Tension
Tension

E75
E62
E76

Compression
Compression
Compression

E86
E50
E73
E73
E50
E74

Compression
Tension
Tension
Tension
Tension
Compression

E99
E99

Compression
Compression

3.5.2 La Selva Beach Trestle
MMI performed a load capacity evaluation (rating) of the trestle structure based on the
as‐built condition. The as‐built rating was performed in order to provide baseline data
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on the load carrying capacity of the structure in its original constructed state. See
Section 3.5 for Existing Condition Ratings.
Rating Evaluation Procedure – Deck Plate Girders
The deck plate girders were treated as simply supported beams and the members were
rated for both shear and flexural bending moments. Conventional methods were
used to calculate section properties and capacities, with gross properties being used for
calculation of capacities to resist compression and net properties used for calculation of
capacities to resist tension. Live loading forces for Cooper E‐80 were taken directly
from the live loading tables within AREMA Chapter 15.
Rating Evaluation Procedure – Tower Bents:
The tower primary members were treated as conventional column members, with all
carrying axial loads. Conventional methods were used to evaluate gross and net
section properties and the associated compression and tension capacities for the
members.
As‐Built Rating Evaluation Findings – Deck Plate Girders:
The deck plate girders in their original as‐built condition were found to have
insufficient capacity to carry a Cooper E‐80 Loading at 30 miles per hour under
normal service stresses. The controlling case was bending moments within the deck
plate girders within Span 2 with a rating of E71 (see Table 3.3 below). These findings
are better than anticipated for a bridge of this age and construction. However, the
spans were relocated from another bridge and may have been conservatively used
at this location. The deck plate girders in their as‐built condition were able to support
263,000 pound cars at 30 miles per hour under normal service stresses.
Table 3.3 ‐ As‐Built Deck Plate Girder Ratings
SPAN
1
2
3
4
5
6
7
8
9

E ‐ RATING MOMENT
E117
E71
E154
E71
E154
E117
E117
E117
E94

E ‐ RATING–
SHEAR
E132
E84
E172
E114
E172
E133
E133
E133
E80
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As‐Built Rating Evaluation Findings – Tower Bents:
The tower bent members in their original as‐built condition were found to have
sufficient capacity to carry a Cooper E‐80 Loading at 30 miles per hour under normal
service stresses (see Table 3.4 below). These findings are better than anticipated for a
bridge of this age and construction. However, this bridge was relocated and may have
been conservatively used at this location. The tower bents in their as‐built condition
were able to support both 263,000 and 286,000 pound cars at 30 miles per hour under
normal service stresses.
Table 3.4 ‐ As‐Built Bent Ratings
BENT NO.
2
3
4
5
6
7
8
3.6

E – RATING
E151
E97
E87
E122
E205
E210
E210

Existing Condition Load Capacity Evaluation

3.6.1 Capitola Railroad Truss
MMI performed a load capacity evaluation (rating) of the deck truss structure based on
the existing condition. The member section losses were measured during the bridge
inspection and this data was utilized to develop the existing condition ratings. The
existing condition rating was performed in order to determine the actual load carrying
capacity of the truss and develop a list of bridge components that will need to be
repaired or strengthened.
The rating evaluation and analysis were performed similarly to the as‐built ratings.
Existing Condition Rating Evaluation Findings ‐ Floor System:
All of the stringers and floorbeams in their existing condition were found to have
capacities below the controlling as‐built rating of E27, with the lowest existing
condition stringer rating being E22 and floorbeam rating being E15.
A summary of members having section losses and the existing rating for these
members is contained in Table 3.5 below.
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Table 3.5 ‐ Existing Condition Truss Floor System Ratings
MEMBER
Stringers – S3
Stringers – S4
Stringers – S5
Stringers – S6
Stringers – S7
Stringers – S8
Floorbeam 1
Floorbeam 2
Floorbeam 3
Floorbeam 4

CONTROLLING E ‐
RATING MOMENT
E26
E30
E27
E27
E29
E26
E29
E25
E18
E26

CASE
Bending Moment
Bending Moment
Bending Moment
Bending Moment
Bending Moment
Bending Moment
Bending Moment
Bending Moment
Bending Moment
Bending Moment

Rating Evaluation Findings – Truss:
The truss members in their existing condition were all found to have capacities
above the controlling as‐built rating of E27. Further the truss members have been
evaluated for 263,000 and 286,000 pound railcars with two six‐axle locomotives.
The 286,000 pound railcars have a rating factor of 0.88, which a factor of 1.0 is
considered acceptable for normal service stresses. A slight increase in allowable
stresses and/or reduction of speed will allow the passage of this equipment.
3.6.2 La Selva Beach Trestle
MMI performed a load capacity evaluation (rating) of the deck plate girders and steel
bents based on the existing condition. The member section losses were measured
during the bridge inspection and this data was utilized to develop the existing condition
ratings. The existing condition rating was performed in order to determine the actual
load carrying capacity of the trestle and develop a list of bridge components that will
need to be repaired or strengthened.
The rating evaluation and analysis were performed similarly to the as‐built ratings.
Existing Condition Rating Evaluation Findings – Deck Plate Girders:
Several deck plate girders in their existing condition were found to have capacities
below the controlling as‐built rating of E71. A summary of members having section
losses and existing condition ratings below E54 are summarized in Table 3.6 below.
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Table 3.6 ‐ Existing Condition Deck Plate Girder Ratings
MEMBER
Span 2, G3
Span 2, G4
Span 4, G7
Span 4, G8

CONTROLLING E ‐ RATING
MOMENT
E63
E66
E67
E67

CASE
Bending Moment
Bending Moment
Bending Moment
Bending Moment

Existing Condition Rating Evaluation Findings – Tower Bents:
The tower bent column members consist of built up sections. The integrity of the
column members has been compromised due to the losses within the lacing bars or
batten plates that internally brace the main load carry channel sections. In their
existing condition the column members cannot be relied upon to be able to carry load
without buckling. Therefore the existing condition ratings for the bridge are essentially
zero.
3.6.3 San Lorenzo River Railroad Truss
MMI performed a load capacity evaluation (rating) of the through truss structure based
on the existing conditions. The available plans were supplemented with in‐field
measurements.
As part of this assessment, the metalwork on a floorbeam was tested for purpose of
determining weldability. The chemical composition was such that we have concluded
that the metal is steel and can be welded.
Rating Evaluation Procedure ‐ Floor System:
The stringers and floorbeams were treated as simply supported beams and the
members were rated for both shear and flexural bending moments. Conventional
methods were used to calculate section properties and capacities, with gross properties
being used for calculation of capacities to resist compression and net properties used
for calculation of capacities to resist tension. Live loading forces for Cooper E‐80 were
taken directly from the live loading tables within AREMA Chapter 15.
Rating Evaluation Procedure – Truss
The truss main members were treated as conventional truss members, with all
carrying axial loads. Conventional methods were used to evaluate gross and net
section properties and the associated compression and tension capacities for the
members. SAP 2000 software was used to analyze the truss for dead, wind, lateral and
longitudinal loads. Live loads were developed using SAP models to develop the
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influence lines for the truss members and then forces obtained from MMI’s in‐house
INFL3 software.
As‐Built Rating Evaluation Findings – Floor System
The stringers and floorbeams in their original as‐built condition were found to have
sufficient capacity to carry a Cooper E‐80 Loading at 30 miles per hour under normal
service stresses. The controlling case was shear within the stringers with a rating of
E89 (see Table 3.7 below). These findings are better than anticipated for a bridge of
this age and construction.
Table 3.7 ‐ As‐Built Truss Floor System Ratings
MEMBER
Stringers
Floorbeams

E ‐ RATING MOMENT
E105
E109

E – RATING – SHEAR
E89
E101

Existing Condition Load Capacity Evaluation
San Lorenzo River Railroad Truss
MMI performed a load capacity evaluation (rating) of the through truss structure based
on the existing condition and J.L. Patterson performed the evaluation for the floor
system. The member section losses were measured during the bridge inspection and
this data was utilized to develop the existing condition ratings. The existing condition
rating was performed in order to determine the actual load carrying capacity of the
truss and develop a list of bridge components that will need to be repaired or
strengthened.
Existing Condition Rating Evaluation Findings ‐ Floor System:
One stringer in its existing condition was found to have capacities below the
controlling E‐80 rating.
A summary of the member having section loss and the existing rating for this
member is contained in Table 3.8 below.
Table 3.8 ‐ Existing Condition Floor System Ratings
MEMBER
Span 1
Stringer – S4

CONTROLLING E ‐
RATING MOMENT

CASE

E76

Bending Moment
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Rating Evaluation Findings – Truss:
Some truss members in their existing condition were found to have capacities below
the controlling E80 rating. Further the truss members evaluated for 263,000 and
286,000 pound railcars with two six‐axle locomotives and were found to have
sufficient capacity to carry those load cases.
A summary of the member having section loss and the existing rating for this
member is contained in Table 3.9 below.
Table 3.9 ‐ Existing Condition Truss Ratings
MEMBER
Hanger ‐ L1‐U1
Hanger ‐ L3‐U3
Hanger ‐ L5‐U5
Lower Chord ‐ L4‐L5
Lower Chord ‐ L5‐L6

CONTROLLING E ‐
RATING MOMENT
E65
E65
E65
E75
E75

CASE
Tension
Tension
Tension
Tension
Tension

3.7 Seismic Study and Evaluation
3.7.1 Geologic Setting
The project is located in the seismically‐active Monterey Bay area in the Coast Range
geomorphic province of California. The region, which includes the Santa Cruz Branch
Line, would be subject to strong ground shaking in the event of an earthquake on any of
the regional fault systems. At least six major seismic fault systems occur in the Santa
Cruz County region: San Andreas, Zayante, Ben Lomond, San Gregorio, Butano, and the
Monterey Bay Fault Zone. Several areas in Santa Cruz County are subject to liquefaction,
mostly along the numerous drainages, and erosion hazards where there are excessive
slopes.
The majority of the Santa Cruz Branch Rail Line site, from north of Davenport to La Selva
Beach, is situated on lowlands toward the sea side of the Santa Cruz Mountains and
generally follows the coastline of the Pacific Ocean and Monterey Bay. Near La Selva
Beach, the corridor turns inland toward Watsonville and generally follows the flood
plains of the Watsonville Slough and Pajaro River. The higher terraces consist of
Tertiary‐age sedimentary rocks that have been folded and faulted by movements along
the San Andreas fault system.
The portion of the rail line from north of Davenport to La Selva Beach rests on well
sorted marine sands and gravels that range from 20 to 40 feet thick. Locally, this terrace
has been cut by streams; these cuts expose some underlying Tertiary mudstones and
siltstones in some locations and in other locations contain more recent alluvial fill
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deposits consisting of sand, silt, gravel, and clay that are generally less than 100 feet
thick. An inactive fault, the Ben Lomond fault, crosses the rail line west of Santa Cruz;
coincident with the San Lorenzo River.
The rail line site from La Selva Beach to Watsonville rests on continental deposits
consisting of alluvial (flood plain) sand, silt, clay, and gravel and eolian sands. These
deposits locally range from 50 to 200 feet thick.
3.7.2 Previous Studies
In 2005, the Santa Cruz Branch Line Structural Assessment Report and a Draft Structural
Supplemental Report for the La Selva Trestle (MP 9.09) were prepared for SCCRTC.
These reports highlighted specific structures that were in need of additional structural
assessment “due to a Poor Condition Rating, advanced age of the structure,
importance/visibility of the structure, and/or potentially high capital and maintenance
costs of the structure.” Subsequently in 2006, another report was prepared for SCRTC
based on the recommendations of the 2005 reports. The Santa Cruz Industrial Lead
Supplemental Structural Assessment Report was to augment the previously completed
structural assessments prepared by other consultants in July and August of 2005.
The seismic vulnerabilities were identified based on the review of available existing
plans, shop drawings, field inspection reports and the theory presented in Chapter 9 of
2004 AREMA. The cost was estimated based on experience drawn from similar projects.
No detailed calculations were performed for seismic forces or member capacities due to
the lack of geotechnical data and the severe section loss on many of the elements of the
structure.
Given the number and relative ages of the bridges, it is likely that several of the
structures do not meet the current seismic design standards. The reports indicated that
these structures could be seismically retrofitted and/or upgraded to meet the current
seismic standard without significant capital cost. Retrofit costs for these structures
ranged from approximately $100 to $2,000 per track foot of structure depending on the
size, material, structure type and structure complexity.
Some of the structures appear to have received a Phase 1 type seismic retrofit in the
past. Phase 1 retrofits are designed to prevent the loss of support of the superstructure.
Phase 2 retrofits are designed to prevent collapse due to a substructure failure. A Phase
1 retrofitted structure does not necessarily mean that it meets the “no‐collapse” criteria
in the standard. A Phase 1 retrofit is simply a cost effective first step to implement a
retrofit program which may reduce the overall risk of collapse.
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Based on previous structural reports regarding the structures, seismic retrofit plans
were previously prepared for the railroad bridge structures over State Route 1 in Aptos
at mileposts 12.30 and 12.83.
The 2006 report for SCCRTC covered performing a seismic vulnerability study of the San
Lorenzo River Crossing to identify seismic vulnerabilities, to develop preliminary retrofit
concepts, and to develop conceptual costs for retrofit concepts.
The MP19.43 San Lorenzo River Crossing at MP19.43 currently has a heavily used public
walkway attached to the bridge structure. The bridge has survived the 1906 San
Francisco Earthquake and the effects of this and other earthquakes including the 1989
Loma Prieta Earthquake. The effects can be seen from the northward movement of the
bridge superstructure relative to the piers and the bending of the anchor bolts.
The primary seismic vulnerability of the truss and deck plate girder includes failures of
the bearings from shearing and sliding with possible unseating of the superstructure and
the public walkway from the abutments and piers. It was noted in the field inspection
that the anchor bolts at the bridge bearings were bent to the north. There is also a
noticeable shift of the public walkway girder bearing at Pier 3. Additional seismic
vulnerabilities include the potential for localized failures of the truss members and/or
floor system, and foundation rocking or failure of the piles supporting the piers.
As a prerequisite for the seismic retrofit, most all of the truss member bracing,
floorbeams, stringers, and walkways will need to be either repaired or replaced for
service load. Other deficient members for seismic forces are identified below.
The bearing assemblies and anchor bolts are severely corroded and damaged. The
bearings may be sheared off under the design earthquake. As a retrofit measure, a
bearing replacement is recommended. In order to minimize the seismic forces that will
be transferred to the minimally reinforced piers, earthquake isolation bearings are
recommended. The isolation bearings will serve to minimize the forces to the pier and
foundation system so that a substructure retrofit can be avoided.
Most members of the lateral bracing system have shown a significant section loss due to
corrosion and other effects. The entire lateral bracing system – top and bottom laterals,
top strut and sway (knee) bracing and bottom bracings and portal bracing – will likely
need to be repaired or heavily retrofitted.
Retrofit of old truss members is a labor intensive and expensive operation that includes
removing old rivets and repairing lacing members.
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Optional seismic retrofits:





MP 1.06b Pajaro River Crossing (Steel Through Plate Girder)
MP 9.09 La Selva Beach Trestle (Leonard Gulch – Steel Deck Plate Girder)
MP 15.89a Capitola Crossing (Prestressed Concrete Girder)
MP 15.89c Capitola Crossing (Steel Deck Truss, Pinned)

3.7.3 AREMA Chapter 9, Section 1.5
Chapter 9 of the AREMA Manual for Railway Engineering guidelines was developed for
railroad facilities to help reduce damage from earthquakes and specifically for
conducting realistic seismic studies and evaluations for railroad structures. Specifically,
Section 1.5 was developed to address existing bridges and the extent to which existing
bridges should be reviewed for resistance to seismic forces. As noted above, the
structures along the Santa Cruz Branch Rail Line are in a seismically active area. The
bridges have a history of performing satisfactorily during seismic events. Information is
available regarding these past seismic events, the geologic setting, the history of the
bridges and their records of inspection. The history of a bridge can show the need for
and direction of analytical investigation based on the response to the bridge during past
earthquake events.
Few structures can be made completely resistant to the effects of an earthquake event
of great magnitude. Retrofitting bridges to minimize the potential for human casualties
and major property loss is decided by the railroads and must be balanced against the
cost of retrofit.
In the past, most railroad bridges have performed well in seismic events with little or no
damage. Contributing to this ability are several factors unique to railroad bridges which
are consistent throughout North America. First, bridges are traversed by track structure
that functions as a restraint against longitudinal and lateral movement during
earthquakes. Second, configurations of railroad bridges typically differ from other types
of bridges. Third, the controlled operating environment permits different seismic
performance requirements for railroad bridges compared to highway bridges.
Of first importance is recognizing what existing bridges are in areas subject to seismic
events. Equally important is knowing what construction is on, over and under the
operating property in these areas. The accumulation of this information is found, or best
contained, in inventory or inspection records.
Existing bridges in areas of seismic activity can be expected to have a history of response
to various levels of seismic activity. To a large extent, the need for and direction of
analytical investigation can be based on the response of the bridges to past events.
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All bridges supporting track, except certain timber trestles, and all other bridges owned
by the railway which support pedestrian or human operated vehicle traffic should be
screened, evaluated or analyzed for resistance to seismic loads.
Timber trestles may be screened and eliminated from further evaluation if they are free
of conditions that would require attention in the near future to permit continuation of
normal railroad traffic. Seismic evaluation of timber trestles not eliminated by screening
should focus on the potential effect of a seismic event on deficient conditions or details.
Railroads may decide to retrofit bridges to minimize the potential for human casualties
and major property loss in the event of an earthquake, or to expedite restoration of
service following an earthquake. It is recognized that few structures can be made totally
resistant to the effects of an earthquake of great magnitude. The likelihood and severity
of loss must therefore be balanced against the cost of retrofit.
3.7.4 JLP Seismic Study and Evaluation
J.L. Patterson, Inc., assisted by their subconsultant, Modjeski and Masters, Inc.,
conducted a seismic study and evaluation in accordance with AREMA Chapter 9.
The JLP team reviewed past inspection and structural assessment reports, especially
where advanced corrosion was noted on the substructure units with the structure
condition being reported as either poor or critical. It is important to note that the last
assessments appear to have been done in 2006 and the reports are over 6 years old.
Serious deterioration has occurred since the last inspection. The aggressive coastal
environment is highly corrosive to steel. Atmospheric corrosion in this coastal zone is
severe due to precipitation, salt (sodium chloride) carried by sea spray, mist or fog,
airborne salts, prevailing and high winds, relative humidity and solar radiation.
Seismic retrofit requires sophisticated engineering analysis of substructure reactions to
the local geology and extensive analysis. The cost of seismic retrofit design can be
expensive and there is the additional cost of the retrofit. While railroad bridges have
historically reacted very well in seismic events, the method for doing a complete seismic
design will, in almost all cases, show that the structure is deficient.
Based on AREMA Chapter 9, Section 1.5, the owner of the bridge may decide using past
events, ground motion records from those events and records on how the bridge
reacted, that the bridge does not warrant further investigation. AREMA Chapter 9,
Section 1.5 should be noted.
AREMA has developed seismic design procedures for railroad bridges which coordinate
the post‐seismic event operation guidelines with the designed performance of the
structure. AREMA provides a framework for evaluating seismic effects on railroad
structures and the section provides recommended practices for railway design in
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seismically active areas. It also provides recommended practices for post‐earthquake
response, including inspections. The team specifically inspected the bridges in
consideration of the Loma Prieta Earthquake. The Loma Prieta Earthquake was a major
earthquake that struck the San Francisco Bay Area of California on October 17, 1989, at
5:04 pm local time. Caused by a slip along the San Andreas Fault, the quake lasted 10–
15 seconds and measured 6.9 both on the moment magnitude scale (surface‐wave
magnitude 7.1) and on the open‐ended Richter Scale. It was felt over an area of about
400,000 square miles. On April 18, 1990, there were several significant aftershocks in
the Watsonville area; the largest had a magnitude of 5.4. In 1990, the California Office
of Emergency services estimated the damage in Santa Cruz County as $433,000,000. It
was the largest earthquake to occur on the San Andreas fault since the great San
Francisco earthquake in April 1906. Communities sustaining heavy damage in the
epicentral area included Los Gatos, Santa Cruz, and Watsonville. Liquefaction also
contributed significantly to the property damage in the Santa Cruz and Monterey Bay
areas, which lie near the epicentral zone. Structures damaged by liquefaction include
buildings, bridges, highways, pipelines, port facilities, airport runways, and levees. More
than 80 of the 1,500 bridges in the Bay area sustained minor damage, 10 required
temporary supports, and 10 were closed owing to major structural damage. One or
more spans collapsed on three bridges.
The rupture occurred on a 30‐mile length of the San Andreas fault called the Santa Cruz
Mountains segment. The epicenter was 11 ½ miles underground at a spot near China
Ridge in Nisene Marks State Park. The epicenter was near Loma Prieta, which is a peak
in the Santa Cruz mountains. This location is approximately 2‐3 miles north of
unincorporated Aptos and 10 miles northeast of the city of Santa Cruz. A strong‐motion
seismograph gave an acceleration reading of 0.64 G near the source. The land on the
seaward side of the fault slipped five and a half feet northwest.
The JLP team reviewed all available information regarding the structural integrity of the
bridges, including any available reference documents. In addition, the team conducted
an in‐depth field inspection and conducted ultrasonic pin testing on the Capitola Deck
Truss. The team obtained metal samples for chemical composition to determine the
“weldability” for three of the bridges. The three bridges on which the steel was sampled
include the Capitola Bridge – Br.15.89c, the San Lorenzo Bridge – Br.19.43, and the La
Selva Bridge – Br.9.09. The results of the testing were reviewed in detail in conducting
the seismic evaluation.
The four existing roller bearings on the truss section of the San Lorenzo crossing and the
four on the deck plate girder section at milepost 19.43 should be replaced with seismic
isolation bearings and replacement of all anchor bolts. Seismic isolation bearings will
significantly reduce stresses to the piers during a seismic event. Replacement of the
already fatigued anchor bolts (bent north during the Loma Prieta Earthquake) will
reduce the possibility of being sheared off during a seismic event. The capstone at pier
#3 should be repaired to provide maximum bearing area and for movement. The
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walkway girder for span #3 should be reset and anchored. Restraint cables could be
added to the walkway girders to minimize total collapse during a seismic event.
The team also conducted rating assessments and prepared individual reports for the La
Selva Beach Trestle at MP 9.09 and the Capitola Crossing Deck Truss at MP 15.89c and
prepared a rating letter for the San Lorenzo Bridge at MP 19.43a.
The JLP Team recommends a cost‐benefit‐analysis be conducted to determine if the
following repairs are warranted over replacement of the San Lorenzo Truss. The repairs
including painting of the structure could extend the service life by 15 to 25 years if
performed within the next two to three years. The estimated cost due to the difficulty of
some of the repairs primarily replacement of lateral connection plates and replacement
of rivets and full containment of a through truss for painting is significantly high. The
estimated rough order of magnitude cost is $1,750,000. A replacement cost for two 120
feet thru truss or deck girder spans would be approximately $2,880,000 at $12,000 per
lineal foot.
The San Lorenzo River Truss Bridge BR. 19.43a currently has sufficient capacity in both
the truss and floor system for both 263,000 and 286,000 pound railcars.
All four rocker bearings have shifted to the north during the Loma Prieta Earthquake
and bent the anchor bolts. The bearings no longer function properly due to rust, debris
and over rotation. JLP recommends the bearings be replaced with seismic isolation
bearings to reduce stresses to the piers during an earthquake event and to replace the
already fatigued anchor bolts. We also recommend changing all four bearings and all
anchor bolts on the deck girder span Br. 19.43b with seismic isolation bearings to
further reduce stresses to pier 3 and provide added seismic restraint for the deck girder.
Additional recommended repairs for the truss bridge include the repair to stringer 2,
span 1 bottom plate, numerous holes on the floorbeams where the stringers connect
and replacement of bottom and most top lateral bracing. Several lattice and numerous
rivets need replaced as well. Some of the floor beam to hanger connections need
reinforced due to section loss at the connection plate. Additional areas of repair will
undoubtedly be discovered during the course of repairs adding to the cost.
Sandblast and paint the entire structure within the next 2 to 3 years to prevent further
deterioration from oxidation. Sandblasting and painting would require full containment
as well as permitting.
Drawings indicating areas of known repairs can be found in Appendix I.
3.7.5 Alterative Recommendations
As an alternative, J.L. Patterson recommends installation of ground motion detection
instruments at each bridge to assure seismic safety for train operations. Seismic triggers
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are programmable tri‐axial accelerometers that will turn on a red signal the instant that
ground motion exceeds predetermined thresholds. Trains will be stopped instantly at
the onset of an earthquake. The triggers can be coupled with transmitters that will also
activate cell phones, pagers or dedicated alarms inside the locomotive cabs. Each trigger
installation will cost approximately $10,000. Transmitters, if desired, will be an extra
cost of approximately $5,000, which includes a solar panel.
An alternative design for a simple ground motion detector can consist of a device
installed alongside a track at the edges of a known failure area, using a cantilevered
horizontal beam to carry a stable reference point out onto a slide or embankment
failure. A spring loaded electrical switch is installed between the stable reference point
(end of the beam) and a post installed in the potentially moving mass of ground. The
device is wired like a slide fence and is set to fail after about one inch of ground
movement. Failure of this circuit triggers a separate circuit tied either to the signal
system or a radio alert broadcast on the operating channel. This system works only on
the edges of a slope failure, possibly missing movements out in the central part of the
failure.
Another option is a system like a vertical movement slide fence, consisting of a series of
float switches connected by wiring. Settlement of any one of the float switches by an
inch or more causes the switch to trigger, again operating the alarm circuit. This system
is inexpensive, rugged and relatively maintenance free, and after the settlement event is
investigated, the switches can be adjusted to their original position to reset the entire
system.
3.8

Alignment Related Evaluation

3.8.1 Track
Historically, several passenger trains operated daily between Santa Cruz and San Jose
via Watsonville. However, no passenger rail service currently uses the Santa Cruz Branch
Line. The current Santa Cruz Branch Line owner is Union Pacific Railroad. As of the
writing of this report, SCCRTC is in escrow with UPRR to purchase the Santa Cruz Branch
Line. Iowa Pacific, a Chicago‐based rail operator, was officially selected by SCCRTC on
5/17/2012 to operate the branch line. Iowa Pacific, operating as the Santa Cruz and
Monterey Bay Railway, plans to implement freight, passenger, and recreational rail
service from Santa Cruz to Davenport. Iowa Pacific intends to run twice per week to
serve existing freight customers. Prior to the selection of Iowa Pacific as the operator,
Sierra Northern served as the operator for the current line owner, UPRR, until late 2011.
During early 2012, the branch line was without an operator to perform routine
maintenance for several months.
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The baseline for track maintenance recommendations presented in this report is in
accordance with Federal Railroad Administration’s (FRA) Track Safety Standards. This
document provides minimum standards for track safety, and it discusses maintenance
and improvements and corresponding maximum train speeds.
The team concurs with the recommendations set forth in the 2009 Track Maintenance
Planning/Cost Evaluation for the Santa Cruz Branch Line prepared for the Santa Cruz
County Regional Transportation Commission (SCCRTC). This portion of the report on
track discusses the most critical or key elements regarding track maintenance and
improvements based on the 2009 report. In addition, the current track conditions and
potential improvements for the Santa Cruz Branch Line based upon a review of available
reports and plans, discussions with Union Pacific Railroad (UPRR), representatives of
Sierra Northern, the former operator, and SCCRTC and various inspections conducted by
the JLP team along the branch line are presented within this section of the report.
A formalized maintenance program which outlines the ongoing activities and costs for
the program is crucial to maintain the track in good condition. The maintenance
activities must be performed on a regular basis and should include inspection cycles for
track, ties and ballast, drainage and signal components as stipulated by the FRA. The
program should include routine, preservation and modernization maintenance activities
and costs. The 2009 Track Maintenance Planning/Cost Evaluation report presents
detailed information and the associated costs regarding the implementation of a formal
track maintenance program. The J.L. Patterson & Associates team recommends that the
maintenance program as outlined in that report be adopted and implemented
immediately.
Railroad track is comprised of five major engineered materials components. Each of the
components serves a specific structural function. The five components are as follows:
1. Rail and track fittings
2. Ties
3. Ballast
4. Subballast
5. Subgrade
3.8.1.1

Current Track Conditions

The Santa Cruz Branch Rail Line consists of 31.8 miles of track which originates in
Watsonville and extends north through Aptos, Capitola, and Santa Cruz, reaching the
end of track in Davenport. The railroad between Watsonville and Santa Cruz was
constructed as a 3‐foot narrow gauge railroad in 1876‐77 by the Santa Cruz Railroad and
was extended to Davenport in 1905‐06 by the Coast Line Railroad. These railroads were
subsequently acquired by Pajaro & Santa Cruz Railroad and then by Southern Pacific
and, in1997, by UPRR. UPRR has used the Santa Cruz Branch Line to provide freight
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service to industries located along the branch line. In early 2009, rail service was
suspended to the Cemex facility located just north of Davenport.
The current FRA rating for the Santa Cruz Branch Line is “excepted track,” which not
only has the lowest level of maintenance, but also the lowest train speeds (10 mph
maximum for freight trains, with no passenger trains and with significant restrictions on
the movement of hazardous materials allowed). Class 1 track allows 10 mph for freight
trains, but also allows operation of hazardous materials and passenger trains; however,
Class 1 track has stricter tolerances for track conditions. Class 2 and Class 3 track has
even stricter maintenance tolerances, but also allows freight train speeds as high as 25
and 40 mph respectively. In accordance with the Code of Federal Regulations (CFR) Part
213.4, if a railroad is operating on “excepted track,” the following conditions apply:
1. No train shall be operated at speeds in excess of 10 mph.;
2. No occupied passenger train shall be operated;
3. No freight train shall be operated that contains more than five cars required
to be placarded by the Hazardous Materials Regulations (49 CFR Part 172);
and
4. The gage on excepted track shall not be more than four (4) feet and ten (10)
and one quarter (¼) inches.
Approximately 40% of the track on the Santa Cruz Branch is 90‐pound rail, also known as
light rail. Most of this light rail is used for the tangent sections of the branch line, while
the heavier rail (which has higher girder strength, is less flexible in both the vertical and
horizontal directions, and is generally considered superior to 90‐pound rail) is used for
the curved sections and particularly the sharper curves. Most of the rail on the branch
line is jointed rail, which has a splice and is held fast by bolts and connects every rail to
the adjacent rail. Some continuously welded rail (CWR) exists, mostly north of the city of
Santa Cruz.
Sections of the track laid with 90‐pound rail appear to have been surface bent, meaning
there is a permanent downward bend in the rail at the joints. This results in increasingly
rapid deterioration of the joint infrastructure. At Class I speeds, the surface bent rails
should not pose a problem. They also do not appear to exceed the minimum geometric
parameters for Class I track, except near Watsonville, where conditions are suitable for
operation only as “excepted track.” Speeds above 10 mph could be problematic from a
maintenance standpoint in the surface bent areas.
In general, using larger, heavier rails will provide for better support for the trains, have a
longer life, and also promote longer life for the ties that support the rails.
Due to the rail approaching 100 years of age and the fatigue life of the rail, it is assumed
that over half of the rail will need to be replaced to address the fatigue issues and rail
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head wear in curves. In an effort to extend the life of the rail, it is possible to change the
orientation of the rail, also known as transposing the rail. However, this practice would
only be worthwhile on rail heavier than 90 pounds and in curved areas.
South of Santa Cruz, there is a significant amount of curved rail that is worn‐down to the
point that the flanges of the train wheels are riding on the joint bars. The FRA is very
concerned about this condition as it could pose a threat of derailment if allowed to
continue. The only way to fix this problem is to replace the rail. Much of the heavier rail
is severely curve worn, which causes a reduction in cross‐sectional area of the rail and
increases the stress in the rail when trains pass over it. Another cause of curve wear is a
heavily worn gauge face. When the gauge face is heavily worn, it nearly matches the
angle of the wheel flanges and could cause a derailment.
North of Santa Cruz, the corridor has a mixture of jointed rail and CWR, which appears
to be in good condition.
Ties deteriorate quickly if not maintained on an ongoing basis and over time this
deterioration can cause ties to lose their vertical support for the track. Ties in the Santa
Cruz Branch Line should have a lifespan of 30‐35 years if they are provided with proper
drainage. The condition of the ties along the Branch Line is for the most part fair. Union
Pacific Railroad replaced approximately 34,000 of the 90,000 railroad ties in 2003.
In areas with poor drainage or where curves are sharp, it is recommended to replace
approximately 2,700 ties per year to maintain the track to minimum Class I standards.
3.8.1.2

Ballast, Subballast, Subgrade and Drainage

The JLP team again recommends that an aggressive program be established
immediately to improve and then maintain drainage and ballast conditions. Ongoing
maintenance of ballast, subgrade, and drainage pathways is a must and these
maintenance activities cannot be deferred without costly and time consuming
consequences. For example, where ditches have been maintained, the track surface and
overall condition of the ballast appeared to be adequate for “excepted track”
conditions. Based on the team’s inspections, it also appeared that some drainage issues
have been addressed and that new crushed rock ballast was added in some locations.
Other areas where drainage has apparently been a problem appear to have been
ditched by means of a ballast regulator. The result is an established flat bottom ditch,
but the dirt and fouled ballast was left at the ends of ties. This results in creating a berm
which does not allow water between the rails to drain and exacerbates poor drainage
and subgrade and tie deterioration. In areas where the ballast was in fair condition, the
method of ditching with the ballast regulator actually caused additional fouling of the
ballast.
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Good drainage is the key element of good trackage and proper drainage must be
maintained; otherwise accelerated failure of the other track components will occur.
3.8.2 Crossings, Signals, Communications and Utilities
3.8.2.1

Grade Crossing and System Maintenance

The team concurs with the recommendations set forth in the 2009 Track Maintenance
Planning/Cost Evaluation for the Santa Cruz Branch Line. Additional details regarding a
short and long term maintenance program are contained within the 2009 report. This
portion of the report contains the most critical elements for maintenance and upgrading
regarding the at‐grade crossings, signals, communication systems and utilities based on
the 2009 report and the current conditions based on the field inspections and review of
current information regarding the Branch Line.
It should be noted that conditions have worsened at the majority of the grade crossings
since the 2009 report was issued due to lack of maintenance along the entire Branch
Line. Maintenance attention at various public and private grade crossings is needed at
locations along the entire Santa Cruz Branch Line. This especially applies to the lack of
removing debris from ditches and the failure to address ponding and the clearance of
drainage pathways. At some grade crossings, because of inadequate roadway drainage,
contaminants from the roadway are washing onto the track.
The immediate establishment of an aggressive maintenance program is highly
recommended with an emphasis on the annual clearing of drainage pathways and the
monthly inspection of grade crossing signal systems. The program should focus on
immediately improving the drainage and ballast conditions in the areas around the
crossings and then on maintaining good drainage and ballast conditions.
Ongoing maintenance activities would include weekly inspections of the track and
monthly inspections of the grade crossing signals as required by the Federal Railroad
Administration (FRA), as well as the regular types of activities that a small maintenance
crew would be expected to handle over the course of a year. Ongoing maintenance at
at‐grade crossings should include inspections and signal and battery maintenance.
Monthly crossing signal inspections should be conducted for each crossing with an
active warning device.
Where poor drainage is occurring at crossings, it is contributing to mud working its way
up into the ballast, which in turn may reduce the bearing capacity and cause faster
deterioration of the railroad ties. If the ballast is completely saturated with mud, the
ballast can actually lose its ability to support the loads imposed by passing trains. Track
circuits that depend on high resistance values to perform reliably such as at grade
crossings, require a relatively clean ballast section. Fouled ballast retains moisture
which, in turn, lowers the resistance of the track section to transmit electrical current.
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This condition would present additional problems should a wayside signaling system be
installed.
The track at‐grade crossings where large sections of ballast and roadbed have become
fouled with mud should be rehabilitated with Continuous Welded Rail (CWR) installed
across the Santa Cruz Branch Line. Once the capital expenditure repairs are complete,
only minor maintenance to the track would then be needed.
3.8.2.2

Crossing and System Improvements and Upgrades

Grade crossings along the entire Santa Cruz Branch Line would need to be upgraded
with active warning devices if the track is to be upgraded. This cost would likely be
several million dollars due to the amount of necessary signal and system design and
gaining the required approvals from the California Public Utilities Commission. The costs
for these potential improvements have not been included in the rehabilitation and
maintenance cost estimates.
The JLP team has not looked at the incident history at any of the crossings on the Branch
Line, but it is logical that many crossings with restricted sight lines, particularly in the
residential area north of Bay Street, would benefit from installation of active warning
devices. In addition, if higher operating speeds are desired, additional work at the at‐
grade crossings would be required. This would include updating the system to
accommodate higher speeds through active warning devices that protect each crossing.
Such upgrades might also include quiet zones in an effort to reduce the noise from train
horns. Improvements should be designed with the ultimate installation of a FRA‐
approved Quiet Zone in mind. If remotely controlled signals and switches are to be
implemented through the requirement of Centralized Traffic Control, then a more
reliable signal from the track circuits would be necessary.
If remotely controlled signals and switches are to be used, a Centralized Traffic Control
system would be required to provide a more reliable signal from the track circuits. For
operation at Class 2 (25 mph) or Class 3 (40 mph) speeds, the team has assumed that
many more active warning devices would need to be added or upgraded to provide
either more forms of warning (for example, at 30th Avenue where there are only flashers
and bells), the crossing would benefit by the addition of automatic gates and updated
control systems, such as Constant Warning Time Devices (CWTD), which can predict the
actual speed of a train, and adjust the warning time provided to motorists accordingly.
Warning device upgrades for higher speed operations also assume that the areas with
embedded track (such as Walker Drive, or the Santa Cruz Boardwalk) would remain at
10 mph. Due to the complexity of the circuits required for closely adjacent crossings, the
team has assumed that the track between MP 19.5 and MP 21.4 would also remain at
10 mph.
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Due to the complexity of the electrical circuitry, each crossing was considered to
operate independently and without interconnections to highway signals. However, FRA
has mandated that, depending on the crossing configuration, that some crossings be
“interconnected,” which adds cost and design complications. In addition, it may be
necessary to revise the roadway channelization in order to discourage motorists from
evading lowered crossing gates.
To ensure reliable warning to motorists, other crossings that would benefit from an
upgrade include Spring Valley Road, which has older equipment, as well as 30th Street,
which has very restricted sight lines and no crossing gates. Upgrading these crossings
with new equipment would also provide an inventory of “spare parts” with which other
crossings with similar, older equipment could be maintained.
3.8.2.3

Individual Crossing Maintenance

Most of the public at‐grade crossing surfaces along the Santa Cruz Branch Line are in fair
to good condition, and some have been rebuilt with concrete panels and/or
rehabilitated with heavy rail and new asphalt paving around the track. The main
exceptions are at Buena Vista Road, Spring Valley Road and Mar Vista Drive and the
track at the Boardwalk. The at‐grade private crossing surfaces would need to be
upgraded due to wear.
As discussed above, an established maintenance program is needed to address both
public and private crossings along the entire Santa Cruz Branch Line. The following
discussion focuses on recommendations and field observations regarding individual
crossings across the Branch Line as noted below:


Maintenance is needed at both the public and private grade crossings and for
rehabilitation of the track embedded in pavement at the Santa Cruz Beach
Boardwalk or at Walker Street in Watsonville.



The track is embedded in the asphalt pavement, with short sections of
concrete crossing panel at Riverside Avenue and Beach Street between MP
1.1 and MP 1.7. Due to the Santa Cruz Branch Line operation in the street,
there is no practical way to upgrade this trackage to Class 2 or Class 3 speeds
without redesign of the grade crossing warning devices, revised roadway
channelization, and possibly installation of additional grade crossing warning
devices, traffic signals and design of traffic signal advance pre‐emption.



At the State Highway 1 overpass, between approximately MP 2 and MP 2.7,
the ballast is completely fouled with mud from adjacent farming operations.
The turnout near the Ohlone Road crossing is experiencing ponding and
needs maintenance.
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Closer to the Buena Vista Road grade crossing, roadway drainage from both
San Andreas and Buena Vista Roads ponds and floods the tracks. The ballast
in this area is completely fouled with mud. The grade crossing warning
devices, which rely on electrical currents in the rails, may not operate
properly when there is standing water at the Buena Vista Road grade
crossing. At Buena Vista Road, heavy traffic and poor drainage has impacted
the condition of the asphalt and wide gauge is developing in the crossing.
The track and crossing surface at Buena Vista Road crossing should be
repaired or replaced.



Buena Vista Road has only bells and flashers, although the crossing’s location
on the main access to a landfill implies heavy traffic. The addition of crossing
gates and upgraded bells and flashers would improve the warning to
motorists. The controls should also be upgraded to a more modern system,
which would result in constant warning times and more reliable operation.
This crossing also has poor drainage which could affect electrical circuitry for
the crossing.



Two other crossings in the area at Peaceful Valley Road and Spring Valley
Road are in poor condition and the track immediately surrounding the
crossings needs replacement. At Spring Valley Road, the timber plank and
asphalt roadway surface is worn out, and the track surface is in poor
condition as a result of bad drainage in the immediate vicinity of the
crossing. The track and crossing surface at Pleasant Valley and Spring Valley
Roads should be repaired or upgraded. Track drainage in the area needs to
be addressed and debris removed.



At Camino al Mar, the timber plank crossing is in fair condition, but is
showing signs of wear and may deteriorate rapidly, though the track appears
to be in good condition.



Seabright Avenue is equipped with a single wig‐wag signal and traffic signal
pre‐emption. Obtaining replacement parts for wig‐wags is difficult since they
are no longer common. Upgrading this crossing with modern active warning
devices would prove beneficial for future maintenance. Seabright Avenue,
while equipped with concrete panels, is equipped with panels designed for
smaller rail than is currently in the crossing. Although this is not a major
railroad maintenance concern, it could pose an issue for bicyclists, and
signage indicating a rough grade crossing may be warranted at this location.



At the private crossing to the Celesians’ camp at the end of Sumner Ave.
between MP 9.4, and MP 9.7, the ballast is fouled and maintenance is
needed. The ballast at private crossings at Aptos is fouled with mud. Lack of
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drainage near Monterey Avenue is needed, to prevent the condition of the
crossing from deteriorating and to prevent problems with the crossing gate
circuitry.

3.8.2.4



A track raise may be appropriate at several crossings to address drainage and
fouled ballast. The vertical profile at the crossings and at the vertical
obstructions near MP 19.4 would need to be taken into consideration.



Concrete crossing panels are recommended for the track in the part of the
curve from Beach Street, near the Pacific Avenue intersection (MP 20.0).



The segment between MP 20.8 and 21.3 includes many grade crossings
between California Avenue and Rankin Street. Only a few of these crossings
are equipped with active warning devices. In this segment, between Lennox
Street and Younglove Street, the track is sitting in mud and little ballast
exists.



Poor drainage occurs and the ballast is fouled at the fifteen private crossings
in the segment from MP 22.2 to MP 27.2.



Near MP 25.5, at one of the Walker Ranch State Park private crossings, the
track is completely buried in silt and sand.



At MP 29.5, it appears that a parking area and beach access path has been
developed across the right‐of‐way. According to the California Public Utilities
Commission, a new private crossing should be established to better control
pedestrian activity in this area.



The unique drainage conditions at the five private crossings in the MP 25.5
section should be permanently addressed as they drain water, roadway
debris and silt down toward the track. A comparable condition exists at MP
28.5.
Positive Train Control

In addition to the above improvements, the U.S. Rail Safety Improvement Act of 2008, a
United States federal law, was enacted to improve railroad safety. Among its various
provisions is the mandate requiring each Class I railroad carrier and each “entity
providing regularly scheduled intercity or commuter rail passenger transportation” to
develop and submit to the Secretary of Transportation for approval a plan for
implementing and installing Positive Train Control (PTC) systems on their tracks by
December 2015. On March 10, 2009, the FRA issued a document which provides a
general overview of the major provisions of the Rail Safety Improvement Act of 2008.
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The FRA intends to issue updates periodically to aid interested individuals and
organizations in understanding, anticipating, and planning for actions, decisions,
activities, and initiatives required by the Act.
3.8.2.5

Utilities

Surface and subsurface utilities are located within the railroad right of way and must be
identified during pre‐construction activities. This identification could involve contacting
and meeting with the potential utility companies in order to collect, verify, and the
update physical data. It is important to verify the precise location of existing lines and
facilities within the railroad right‐of‐way. Much of this information can be obtained from
a careful review of the available city, county, or utility maps and records. Additional
information can be obtained from the photogrammetry/mapping, such as the location
of power lines, poles, valves, hydrants, and manholes. In addition the development of a
potholing and survey program, including special electronic instrumentation or GIS can
be used to verify the location, alignment and depth of utilities. Some of the existing
facilities that we anticipate will require relocation or protection in place include fiber
optic lines, water assemblies, oil and gas mains, overhead and underground electrical
and communications lines, drainage facilities, and specialized installations. Strategies to
avoid utility relocations and modifications should be used wherever possible by
“protecting in place” or avoidance. Relocation strategies should focus on minimizing
disruption to existing rail facilities.
3.8.3 Drainage
A significant amount of work appears to have been done by Union Pacific Railroad to
restore proper drainage over the last ten years. However, some areas of the Santa Cruz
Branch Line (Branch Line) are still in poor condition. Several locations have drainage
issues in and around the city of Santa Cruz and on the northern outskirts of Watsonville
where the track runs adjacent to farmers’ fields. The lack of drainage and ponding
conditions in these locations will drastically shorten the life of track components,
especially for ties and track surface.
The J.L. Patterson & Associates team recommends that an aggressive program to
improve and then maintain drainage and ballast be established immediately. Such a
program, if adhered‐to over a period of time, is probably the single best way to maintain
the SCCRTC’s investment.
Sensitive biological areas exist along perennial creeks and drainages, near coastal bluffs
and sand dunes and in portions of the Santa Cruz Branch Line in the Watsonville
agricultural area. In addressing drainage problems along the Branch Line, special
precautions should be taken to avoid or minimalize impacts to these areas.
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Maintenance of drainage pathways must be performed on a continuing basis, and
should not be overlooked or deferred. Unique to the Santa Cruz Branch is the condition
of vegetation along the right of way, which overhangs the track in many areas. The
overhanging vegetation has dropped leaf material onto the track, contaminating the
ballast and clogging the drainage ditches.
The drainage related issues along the Branch Line are of rain related damage to drainage
courses and flooding or slope movement. Between the time of the railroad and early
drainage conveyance (such as drainage ditches and culverts) construction and the
present day, there have been significant changes in the region’s hydrology. Urbanization
has increased the amount of impervious area, as compared to the amount of impervious
area at the time when the railroad was constructed in a relatively rural area. The
increase in impervious area results in a change in the rate of runoff, percolation and
flow regime after a rain event.

Photograph 1 – Bridge 4.87 drainage ditch on left side of track has become a wetland area
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Photograph 2 – Overgrowth between tracks caused by poor drainage has caused a wetland area
to develop

The majority of the track drainage area from Natural Bridges Drive north to Davenport is
in good condition with isolated problem areas where track flooding has occurred and
fouled the ballast, primarily at public and private at‐grade crossings. These problem
areas could be easily remediated through routine maintenance.
From Natural Bridges Drive south to approximately milepost (MP) 12.5, intermittent
areas of ponding develop during storm runoff, mostly around at‐grade crossings. These
areas can most cost effectively be improved when the crossings are renewed with new
ties, ballast, rail, crossing surface and longitudinal trackside drainage. The lack of proper
maintenance of trackside drainage ditches have added to the problem.
The track condition throughout the Branch Line is fair to poor due to poor or inadequate
drainage and fouled ballast, which will significantly shorten the life span of the ties. The
areas with fouled ballast need to be cleaned to extend the life of the ties. An aggressive
drainage program should be implemented immediately to arrest the ponding and
address the overall poor drainage condition.
A previously prepared report outlining track conditions and drainage issues titled ”Track
Maintenance Planning/Cost Evaluation for the Santa Cruz Branch” is sufficiently detailed
in addressing the drainage problems and the needed maintenance and associated costs.
The report identifies numerous areas along the 31.8‐mile branch line which require
upgrades in drainage ditches, track, ties and crossings and those efforts have not been
duplicated in this report. The report should be referred to for additional information
regarding those items for specific locations where drainage issues were noted. Since the
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previous report was developed, most areas of poor drainage have worsened to the
extent that some trackside drainage areas are becoming wetland areas. The condition of
the ties in these areas where silting has obscured the ties has also caused further
deterioration of the ties. Those areas which have developed into wetlands will require
permits to be obtained prior to reestablishing proper drainage.
3.8.4 Retaining Wall Evaluation
Three retaining wall structures were specifically assessed by the J.L. Patterson &
Associates team. In addition, as the team inspected along the Santa Cruz Branch Line
corridor, areas of sloughing or that appeared to have slippage were noted.
A description of the three retaining wall structures is provided in the table below:
Rest of page intentionally left blank
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3.8.4.1

Summary of Retaining Wall Assessment

Location
(Milepost (MP))
North of Leonard
Gulch
(La Selva Trestle,
MP 9.3)

Approx.
Length
170’

Wall
Type
Timber
crib wall

Comments

The timber crib wall is in good
condition and does not illustrate
conditions that would warrant
repair or replacement in the
immediate future.
Between MP 8.64 340’+120’ Steel rail The steel rail pile and timber
and MP 9.09
Total=460’ pile and lagging wall is in poor condition
timber
and needs to be replaced with a
lagging
soldier pile wall with concrete
lagging. The 340 feet of existing
wall can be replaced over the
next three years or as conditions
warrant.
Two additional locations were
noted just south of the La Selva
trestle and a retaining wall is
needed
immediately.
The
approximate total length is 120
feet.
Between MP 4.45
and
MP 4.87

275’

Steel
soldier
pile with
timber
lagging

The steel soldier pile and timber
lagging wall is showing signs of
movement and is leaning. It will
need to be replaced over the next
three years or as conditions
warrant.

The JLP team inspected the retaining walls at MP 4.45, MP 8.64, and MP 9.3 to
determine their current condition and their potential risk to operations of the railroad.
Annual inspections are recommended for all three retaining walls. In addition, the
timber lagging should be monitored for deterioration and a replacement program
should be implemented for the retaining wall timbers and soldier piles.
The retaining walls at MP 4.45 and MP 9.3 are in satisfactory condition. The retaining
wall at MP 4.45 consists of steel soldier pile and lagging and it exhibits some signs of
movement, but it does not appear to be nearing failure; however, more frequent
inspections are recommended. The retaining wall at MP 9.3 is a timber crib wall, is in
good condition and does not exhibit signs of leaning, movement or failure. Continued
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inspection, monitoring and maintenance are recommended to verify conditions have
not changed and to keep these walls in satisfactory condition. The continuance of these
functions is also needed so that potential impacts to rail operations can be avoided.
The steel rail pile and lagging retaining wall located at MP 8.64 was inspected and
determined to be in poor condition. This retaining wall could pose a risk to rail
operations if there is deviation in line or surface of the track due to the wall supporting
the embankment for the track roadbed. The UPRR made some repairs to the drainage
and this retaining wall; however, it is recommended that periodic inspections be
performed to verify the condition of the 340 feet of existing wall. It is also
recommended that this wall be replaced over the next three years or as conditions
warrant. Additional information regarding remedial measures for this area is provided
below.
Proposed Retaining Walls
Where drainage is poor due to steep slopes and debris, it may be necessary to construct
retaining walls to allow widening of the cuts.
It will be necessary to implement retaining walls at various locations along the Santa
Cruz Branch Line to accommodate the proposed bicycle/pedestrian trail due to steep
sloping grades at various locations and to accommodate the width of the trail within the
right‐of‐way and allow for at least fifteen feet of clearance from the center of track to
the edge of the trail at some locations.
Various types of retaining walls may be used depending on the slope conditions, the
needed height of the walls and other controlling conditions. Each location requiring a
retaining wall should be evaluated for the type of wall which best suits the location.
Some areas will require engineered retaining walls with complete geotechnical reports
in order to develop the design criteria.
MP 8.64 to MP 9.09
The team’s geotechnical subconsultant, PARIKH Consultants, Inc. (PARIKH), assessed the
area from MP 8.64 to MP 9.09 in order to provide more detailed geotechnical
information regarding this area.
PARIKH reviewed available geotechnically related information, previous inspection
reports and conducted a site reconnaissance of this area. Their comments and
recommendations for remedial repairs are provided below.
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3.8.4.2

Site Conditions

The section of the railroad track from MP 8.64 to MP 9.09 appears to be supported on a
relatively level cut and fill surface above a bluff and it is approximately 15 to 20 feet
wide. The alignment parallels Playa Boulevard to the east.
The existing slope at the west side of the railroad track is on the order of 50 feet in
height and has a slope ratio of approximately 1.5 horizontal to 1 vertical (1.5:1). The
slope has been generally steepened, and is locally incised by erosion at several
locations. This erosion has resulted in a hole in the ballast within about 5 feet of the
railroad track where a former surface drainage inlet (or culvert under the tracks) has
failed. The slope is predominantly vegetated with ice plant, ivy and some scrub brush.
An aging retaining wall is located along the break in the slope at the west side of the
railroad track. The wall consists of vertically driven railroad rails and railroad tie lagging.
Where visible, this wall is on the order of 4 to 5 feet in height. The wall currently leans
down slope at some locations, and at another location appears to have previously failed
and been buttressed from below by the same type of wall.
3.8.4.3

Geology

The site vicinity is underlain by Pleistocene age marine terrace deposits referred to by
the Geologic Map of Santa Cruz County (E.E. Brabb, 1997) as “lowest emergent coastal
terrace deposits”; see Plate 3 (Geologic Map). These deposits are described as consisting
of semiconsolidated, generally well‐sorted sand with a few thin, relatively continuous
layers of gravel.
3.8.4.4

Evaluation and Remediation

The erosion of the slope at the west side of the railroad tracks has resulted in the
generally over‐steepened slopes, and locally in ground loss in close proximity to the
track, which may be beginning to undermine the track. The existing retaining wall
buttressing the tracks is very old, and is distressed to various degrees. Without some
form of remedial measures, the current erosion can be expected to continue, and
eventually result in ground loss which will functionally impact the railroad track.
Remedial measures to provide permanent buttressing (lateral support) of the materials
supporting the railroad tracks would include replacement of the existing wall with a new
soldier pile wall with concrete lagging. Generally, soldier pile walls consist of wide‐flange
beams set in drilled holes advanced to depths adequate for structural design demand.
The piles would derive frictional support in the native marine terrace deposits.
Additionally, both axial capacity and lateral support would begin at depth below a 10‐
foot daylight dimension/horizontal setback between the pile and the face of the existing
slope. At this site, we anticipate that the pile holes would need to be at least 2 feet in
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diameter. The actual pile diameter, depth, pile spacing and beam size would be highly
dependent on anticipated railway surcharge loading. These foundation details would
need to be determined by the project Structural Engineer following a geotechnical
investigation of the site. The cost for this type of wall generally is in the range of $900 to
$1400 per lineal foot. Controlling cost factors include access, pile size, pile depth,
surcharge load requirements, height, length and possible permitting.
3.9

Permits and Approvals

In May of 2010, the County of Santa Cruz processed a Notice of Exemption in
compliance with the California Environmental Quality Act (CEQA) for the Santa Cruz
Branch Rail Line Acquisition, Recreational Rail Service and Improvements. The project
includes improvements consisting of repairs and minor alterations, including drainage
improvements, joint bar replacement, track replacement, structure improvements,
grade crossing improvements and safety improvements on the rail line. The project
received a Categorical Exemption under Class 1, Code of Regulations 15301 a and
Statutory Exemption under Public Resources Code 21080(b)(10). This CEQA
determination provides the necessary compliance to obtain local municipality
permits/authorizations, County permits/authorization, State permits/authorization, and
State and local funding. However, if SCCRTC wishes to seek federal funding through
entities such as Federal Highways Administration with Caltrans Division of Rail, or
Federal Railroads Administration funds; SCCRTC would need to process National
Environmental Quality Act (NEPA) compliance document through the federal entity.
This section of the report discusses the permits and agreements which are anticipated
to be required for the rehabilitation and reconstruction work associated with the Santa
Cruz Branch Line project.
The project has areas where minimal environmental resources occur, and those areas
are not likely to require regulatory permits or other additional environmental
clearances. Areas where minimal environmental resources occur are between milepost
(MP) MP 10.7 to MP 22.2. These areas are largely urbanized and are not likely to
support sensitive resources.
The project traverses other areas adjacent to sensitive habitats and species. These areas
of the alignment occur in both the southern and northern sections between
approximately MP 2.0 and MP 8.6 on the southerly end and MP 22.2 to MP 31.1 on the
northern end of the branch line.
Potential regulatory permits and the entities which process these permits are listed
below:
A. Coastal Development Permit (CDP) – California Coastal Commission
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B. Section 404 of the Clean Water Act Permit ‐ U.S. Army Corps of Engineers
(USACE)
C. Section 1600 permit ‐ California Department of Fish and Game (CDFG)
D. Section 401 Certification ‐ Regional Water Quality Control Board
E. 2081 Incidental Take Permit (ITP) for A California Endangered Species ‐ CDFG
F. Section 7/ 10a ITP for Federally Listed Species ‐ U.S. Fish and Wildlife Service
G. Approval by Caltrans
H. Approval by California Public Utilities Commission*
I. Approval by Federal Railroad Administration*
J. Memorandum of Understanding (MOU) for Maintenance – UPRR
K. NPDES Authorization for Construction – Regional Water Quality Control Board
* Approval from these agencies will require NEPA Compliance.

Additional information regarding the approval and permitting process is provided
below.
Coastal Development Permit – Santa Cruz County or Coastal Commission
A Coastal Development Permit (CDP) may be required for the work involving the La
Selva bridge repairs, including a full permit and hearing. Santa Cruz County will handle
the majority of CDP applications, but the Coastal Commission itself will hear appeals of a
locally‐approved CDP. The legal standard of review includes the public access and
recreation policies contained in Chapter 3 of the California Coastal Act.
U.S. Army Corps of Engineers (USACE) Permit
A Section 404 Permit application to the USACE for discharge of dredged or fill material
into Waters of the US. If there is the potential to affect a federally listed species, a
Section 7 consultation with the U.S. Fish and Wildlife Service may be required. This
permit will only be required if the project will be filling or re‐contouring a Water of the
US. This type of activity is not currently anticipated.
In order to determine if an activity occurs in a Water of the US, a Preliminary
Jurisdictional Determination will need to be prepared and provided to the USACE. The
USACE in conjunction with EPA makes the final Jurisdictional Delineation.
Note: Jurisdictional wetlands are a subset of Waters of the US.
Section 401 Certification ‐ Regional Water Quality Control Board
In order to obtain a Section 404 permit from the USACE, a Section 401 Water Quality
Certification is required. Although this is a section of the Federal Clean Water Act, in the
State of California EPA has delegated the authority to the State Water Quality Control
Board. Therefore, if a Section 404 is required for any aspect of the project, a Section 401
Certification will also be required.
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Streambed Alteration Agreement – California Department of Fish and Game (CDFG)
A Section 1602 Lake or Streambed Notification/Application for a Streambed Alteration
Agreement is required when the alteration of the bed and/or bank of a streambed is
proposed.
2081 Incidental Take Permit (ITP) for a California Endangered Species – CDFG
If the project will result in the take of a State listed species, a 2081 Incidental Take
Permit will need to be obtained from CDFG. It is important to note that oftentimes the
take can be avoided to State species by limiting construction periods.
Caltrans Encroachment Permit ‐ Caltrans or Santa Cruz County
Where the project involves work or permanent improvements within the State highway
right‐of‐way or County road right‐of‐way, an encroachment permit from Caltrans or the
County will be required. This typically requires a maintenance agreement with either a
public agency or a non‐profit organization to ensure that the highway right‐of‐way will
be adequately maintained should this be necessary.
Local jurisdictions and implementing agencies will be responsible for overseeing any
necessary environmental clearance. The local jurisdictions or implementing agencies will
obtain the necessary planning, environmental, and development permits.
MAINTENANCE Memorandum of Understanding
SCCRTC is in the process of acquiring the title to the railroad right‐of‐way corridor from
the Union Pacific Railroad. SCCRTC’s primary obligation and responsibilities as the
property owner is to maintain a right‐of‐way for potential future rail service and to meet
the requirements of the Memorandum of Understanding (MOU) between SCCRTC and
the local jurisdictions.
The MOU specifically identifies a bicycle/pedestrian path as a potential future use of the
right‐of‐way, and also addresses issues such as finances, administrative structure,
maintenance, encroachment permits, leases, licenses, easements, and other items.
NPDES Coverage administered by the State Water Resources Control Board.
This is a permit that has been granted to the State of California by the EPA. If you are
constructing a project (the entire project) and may disturb more than one acre of dirt,
coverage under this permit is required. In order to obtain coverage under the permit, a
Storm Water Pollution Prevention Plan (SWPPP) will need to be prepared by a Qualified
SWPPP Developer. This SWPPP will identify Best Management Practices (BMP’s) that will
insure no pollutants enter into any Waters of the US and any Waters of the State. Once
covered by the permit, regular monitoring by a Qualified SWPPP Practitioner or
Qualified SWPPP Developer is required. In order to apply for coverage, a Notice of Intent
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is filed with the Board. This is typically done by the project’s owner in conjunction with
the project management team.
Project Specific Regulatory Review
Based upon the investigation already completed for the Santa Cruz Branch Line, the
team has identified some activities that will not require any follow‐on environmental
permitting from the USACE, USFWS, RWQCB, or CDFG are required, and can begin
without delay once the NDPES coverage is obtained. Other areas will require additional
studies to determine if they have or have the potential to impact Waters of the US or
listed species.
Isolated areas in both the southern and northern sections between approximately MP
2.0 and MP 8.6 on the southerly end and MP 22.2 to MP 31.1 on the northern end of the
branch line may require permits to reestablish trackside drainage ditches. The ditches in
these areas through lack of regular maintenance have been allowed to retain water and
wetland plants have become established. These areas also include known habitat for
endangered species which may have migrated to the trackside drainage ditches. The
areas will require delineation and investigation to determine what permits will be
required and any potential mitigation.
The La Selva bridge repair work will involve the placement of temporary pads to support
the structure while repairs are being made. The placement of temporary support pads
on the embankments will not require permits but will require Best Management
Practices (BMP) for soil containment and other foreign matter containment.
The JLP team is recommending that temporary pads be built along the hillside to
accommodate the repair work. The work will be accomplished above the high water line
and it is not anticipated to have any impact upon the stream.
3.10

Bicycle/Pedestrian Trail & Bridge Evaluation

SCCRTC is in the process of acquiring the title to the railroad right‐of‐way corridor from
the Union Pacific Railroad. SCCRTC’s primary obligation and responsibilities as the
property owner is to maintain a right‐of‐way for potential future rail service and to meet
the requirements of the Memorandum of Understanding (MOU) between SCCRTC and
the local jurisdictions.
The MOU specifically identifies a bicycle/pedestrian path as a potential future use of the
right‐of‐way, and also addresses issues such as finances, administrative structure,
maintenance, encroachment permits, leases, licenses, easements, and other items.
J.L. Patterson’s team investigated the addition of a bicycle/pedestrian path adjacent to
and within the right‐of‐way of the existing Santa Cruz Branch Line. The team
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understands that it is the intention of SCCRTC to develop a braided bicycle/pedestrian
trail network as a continuous multiuse spine parallel to the Santa Cruz Branch Line and
within the rail right‐of‐way. The team understands that the braided bicycle/pedestrian
trail will be marked or established as a shared use path used by bicyclists, pedestrians,
wheelchair users, joggers and other non‐motorized users that is located on or directly
adjacent to an active railroad corridor.
The current Santa Cruz Branch Line owner is Union Pacific Railroad. As of the writing of
this report, SCCRTC is in escrow with UPRR to purchase the Santa Cruz Branch Line.
Iowa Pacific, a Chicago‐based rail operator, was officially selected by SCCRTC on
5/17/2012 to operate the branch line. Iowa Pacific, operating as the Santa Cruz and
Monterey Bay Railway, the new freight operator, plans to implement freight, passenger,
and recreational rail service from Santa Cruz to Davenport. Iowa Pacific intends to run
twice per week to serve existing freight customers.
The trail could become a community asset and if designed properly it could benefit
SCCRTC. SCCRTC could reduce nuisance problems, trespassing, dumping and vandalism;
reduce illegal track crossings through channelization of pedestrians and bicyclists to
grade‐separated or other designated crossings; increase public awareness of the
important service passenger and freight rail provide; increase property values; improve
access to stations; increase community aesthetics and provide alternative
transportation options.
3.10.1 Safety
Guidelines for the trail should provide minimum standards and general requirements for
the design, construction and maintenance of the trail in a manner compatible with safe
operation of railroad corridors and with the rail capacity expansions envisioned for most
corridors.
When a trail is considered for joint use in an operating right‐of‐way, it should be
considered in the context of the important priority role of a safe, maintainable rail
transportation and freight corridor.
Of crucial importance in the development of this multiuse spine pathway are safety and
security issues with respect to the rail line, including maintaining a proper clearance
envelope. The Public Utilities Commission of the State of California (CPUC) regulates the
governing distance on railroads with respect to side and overhead structures, parallel
tracks, crossings of public roads, highways and streets. CPUC General Order No. 26‐D
(GO 26‐D) governs the minimum clearance requirements for all railroads in the state
and all construction or reconstruction of tracks or structures adjacent to tracks. Design
of the trail should not violate any of the regulations outlined in the CPUC General
Orders. These General Orders include, but are not limited to, GO 26‐D, GO 88‐B, GO 95,
and GO 143. The Rail Vehicle clearance is defined as the distance from the track
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centerline, measured to the face of obstruction and includes the Vehicle Dynamic
Envelope (VDE), Pantograph Dynamic Envelope (PDE), construction tolerances, running
clearances, evacuation walkway, safety space and operating envelopes. The CPUC
presents the clearance envelope for both overhead and side clearances. The overhead
and side clearances mandated in CPUC GO 26‐D must be used in evaluating the proper
minimum clearances to maintain in designing the bicycle/pedestrian trail. The J.L.
Patterson team recommends a minimum side clearance of fifteen feet from the center
of track be maintained throughout the trail.
The clearance envelope is an space around a vehicle, pole, or electrical conductor into
which no person or equipment may intrude. Future planning and improvement projects
should not reduce this critical clearance envelope. Clearance for emergency vehicles
should also be taken into consideration. The U.S. Department of Transportation Federal
Highway Administration’s Railroad‐Highway Grade Crossing Handbook, Revised Second
Edition August 2007, also provides information on horizontal and vertical clearances for
highway/rail crossings.
Under the Code of Federal Regulations (CFR), Title 49 “Transportation,” Subtitle B
“Other Regulations Relating To Transportation,” Chapter II “Federal Railroad
Administration, Department of Transportation,” part 213 “Track Safety Standards,”
Section 5 “Responsibility of Compliance” (49 CFR 213.5), part 213, minimum safety
requirements are to be provided for operation and maintenance of railroad tracks that
are part of the general railroad system of transportation. The minimum requirements
include roadbed, track geometry, track structure, track‐related devices and inspection.
The trail should be designed so as to maximize the setback between the centerline of
the nearest track (existing or future) and the closest edge of the trail to the extent
feasible. The setback clearance should take into consideration the type, speed and
frequency of trains; separation technique, topography, sight distances, and SCCRTC’s
maintenance requirements. Design constraints for the trail include appropriate vertical
and horizontal clearances.
It may not be possible to provide the recommended minimum setbacks at certain
points. While a railroad right‐of‐way may be sufficiently wide, the tracks may be within a
narrow cut or fill section or adjacent to bluffs making placement of the trail very
difficult. Safety shall not be compromised at such points. Additional barriers, vertical
separation or other methods should be employed.
Warning signs should explain the importance of staying on the authorized trail only, and
off railroad property. They should be prominently displayed and regularly maintained.
If the trail is the only access for SCCRTC and emergency response vehicles, the trail
surface and bridges should be designed and constructed to accommodate heavy
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railroad trucks and equipment. When access for SCCRTC and emergency response
vehicles is available from an existing street, the trail should be designed and constructed
with curb ramps and pavement surface to accommodate heavy railroad trucks and
equipment at pre‐selected access points only. Choice of trail pavement material and
depth of sub‐base, base and pavement should be determined by SCCRTC based on
sound engineering design and judgment.
3.10.2 Utilities & Drainage
Suitable facilities for draining the rail‐with‐trail area should be maintained and storm or
irrigation water should not be allowed to flow or collect upon the right‐of‐way. The
addition of the trail should not make drainage conditions any worse than existed prior
to the trail construction on the right‐of‐way. The drainage should be graded to flow
away from the rail towards the drainage system.
California Public Utilities Commission (CPUC) approval is necessary for the construction
of a new highway‐rail grade crossing. Public Utilities (PU) Code Sections 1201‐1220
require that no public road, highway, or street shall be constructed across the track of
any railroad corporation at‐grade without having first secured the permission of the
Commission.
Written approval of design drawings from telecommunications, fiber optic, gas, oil or
other companies that have prior use of the right‐of‐way under easement or license
agreements will be needed. The design and construction of the rail‐with‐trail may affect
the existing utilities and may require the rail‐with‐trail to be changed to accommodate
utilities.
Utility companies must be able to readily access their facilities for maintenance and
operation purposes.
3.10.3 Fencing
If there is no existing fence, tubular steel fencing or welded wire mesh fencing should be
installed and located at the edge of the trail.
Three‐rail split rail fence in combination with landscaping which can serve both as a
visual and physical barrier between the track and the trail could be used in the rural or
environmentally sensitive areas.
The height of the fence within 150 feet of at‐grade crossings should be a maximum of
four feet in order to allow the train operator a full vision field. The height of the fence in
the balance of the right‐of‐way should be at least six feet.
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3.10.4 Right‐of‐Way
It is recommended that a field inspection be conducted to identify and measure critical
clearances and evaluate existing conditions, including track alignment, evidence of
utilities, identification and location of structures and railroad signal equipment, future
sidings, and identify potential right‐of‐way conflicts. Sufficient right‐of‐way should be
available to provide the necessary horizontal and vertical clearances.
The Public Utilities Commission of the State of California (CPUC) regulates the governing
distance on railroads with respect to side and overhead structures, parallel tracks,
crossings of public roads, highways and streets. CPUC GO 26‐D governs the minimum
clearance requirements for all railroads in the state and all construction or
reconstruction of tracks or structures adjacent to tracks. CPUC presents the clearance
envelope for both overhead and side clearances.
As presented in CPUC GO 26‐D, for purposes of the regulation, the following definitions
are used:







The overhead clearance is the vertical distance from the top of the highest
rail to a structure or obstruction. The minimum overhead clearance above
railroad tracks for freight cars is twenty‐two (22) feet six (6) inches.
The side clearance is the shortest distance from the center line of track to a
structure or obstruction at the side of the track. The minimum side clearance
from center line of tangent standard gauge railroad tracks transporting
freight is eight (8) feet six (6) inches.
All side clearances for structures adjacent to curved track shall have a
minimum of one (1) foot greater than the minimum side clearance otherwise
required for tangent track.
Pipes, posts, warning signs and similar obstructions should have a side
clearance of ten (10) feet.
The side clearance through bridges supporting track affected is eight (8) feet
laterally from the center line of track.

The JLP team recommends maintaining a minimum side clearance width of fifteen feet
from the center of track to the edge of the trail throughout the corridor. A fence should
be placed at the minimum clearance width of fifteen feet from the center of track. The
fence should be of a type to discourage climbing or entering into the clearance
envelope. The height of the fence within 150 feet of at‐grade crossings should be a
maximum of four feet in order to allow the train operator a full vision field. The height
of the fence in the balance of the right‐of‐way should be at least six feet.
The railroad right‐of‐way width varies throughout the Santa Cruz Branch Line corridor,
but it is 50 feet to 60 feet from the center of the track throughout most of the corridor.
At some locations, it narrows to as little as 30 feet in width. This could present issues
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regarding developing portions of the bicycle/pedestrian trail with respect to maintaining
the proper clearance envelope from the center of track.
For example, the width of the right‐of‐way could present limitations at the following
locations:





Between 17th Avenue and 47th Avenue in the city of Capitola, the right‐of‐
way is only 30’ wide.
The right‐of‐way is only 34’ wide between Estates Drive and Poplar Street in
the city of Capitola. The proposed trail would be forced between Poplar
Street and the railroad corridor.
From San Andreas Road to Buena Vista Drive, the railroad right‐of‐way width
varies from 45’ to 148’. Again, the narrower right‐of‐way width would need
to be addressed.
In some areas, adjacent property owners have encroached into the railroad
right‐of‐way. This also presents clearance envelope issues.

In the areas where the right‐of‐way width is constricted, realignment of the track may
be possible to accommodate shared use of the right‐of‐way with the proposed trail.
Another issue is that several adjacent property owners have encroached into the
railroad right‐of‐way. This could also present right‐of‐way width issues.
Some retaining walls may be needed in order to accommodate the trail in cut areas.
Along the east rail right‐of‐way south of Hidden Beach, a small retaining wall may be
required to secure the uphill slope along the corridor. A steep slope exists from just
south of milepost 7 to milepost 4.5, which could also require a retaining wall to create
the trail. Also, this location is a wetland area and is seasonally flooded, possibly
requiring a boardwalk type bridge structure to cross the wetland area for the proposed
trail.
In developing the trail, special measures should be taken to avoid impacts to
environmentally sensitive areas including wetlands along the Santa Cruz Branch Line.
3.10.5 Structures & Bridges
FRA prescribes minimum standards to be incorporated in railroad bridge management
programs to prevent the operation of equipment that could damage a bridge by
exceeding safe stress levels in bridge components or by extending beyond the horizontal
or vertical clearance limits of the bridge. Protection of bridges and bridge components
from overstress is essential to the continued integrity and serviceability of the bridge. It
is essential that the track owner know that loads operated over a bridge do not exceed
the safe capacity of that bridge.
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The present standard references for railroad bridge design and analysis are found in the
“Manual for Railway Engineering” of the American Railway Engineering and
Maintenance‐of‐Way Association (AREMA). The Manual discusses timber, concrete and
steel structures and includes seismic design. Although railroad bridges exist that were
designed using different or earlier references, they can still be evaluated by use of the
AREMA Manual.
As a general rule, the sharing of an active railroad right‐of‐way on bridges with
pedestrians/bicyclists has been discouraged by Class 1 freight railroads. In some very
limited instances, it is feasible to add a pathway by attaching it to a railroad bridge
without building a separate “standalone” structure. Each bridge along the Santa Cruz
Branch Line will need a site‐specific engineering design and corresponding plans
developed.
The current condition of the bridges based on the inspection reports contained within
this report and previous inspections, structural and maintenance reports should be
reviewed and taken into consideration. In many instances, it may not be feasible to
attach the pathway to the bridge due to site conditions, the current condition of the
bridge, the type of bridge, the condition of the existing bridge deck as well as
maintenance, access, and repairs that will need to be considered, along with right‐of‐
way restrictions, concerns with environmental and historical impacts and the required
permits and/or the estimated costs which may be prohibitive. It will be necessary to
estimate the engineering and construction costs associated with each
pedestrian/bicycle bridge along this portion of the pathway individually.
In order to attach the pathway to the bridge, the additional live loads and dead loads
must be taken into account.
The pathway could potentially be cantilevered off of a through girder bridge. This type
of bridge occurs at Pajaro River Br. 1.06b and Highway 1 Br. 12.83.
The majority of the pedestrian/bicycle bridges will need to be designed as “standalone”
structures with their own support substructure. The pathway bridge could tie into the
cap area of the existing bridge for lateral support, but not for load bearing capacity.

Sheet 71 of 78
August 29, 2012

4.0

REHABILITATION ASSESSMENT
4.1
Rehabilitation Criteria
The purpose of the rehabilitation assessment of the truss is to provide
recommendations on the rehabilitation required to allow for safe operations. The key
criteria for rehabilitation are as follows:


4.2

Assessment based on the AREMA Manual design criteria and standard railway
bridge engineering practice.
 Rehabilitation and/or repair recommendations to restore and bring the truss
to a level to safely support 263,000 and 286,000 pound railcars at a
reasonable operating level (Capitola Railroad Truss).
 Rehabilitation and/or repair recommendations to restore the structure to the
minimum original as‐built rating capacity of E71 for normal operational live
loads at 30 miles per hour (La Selva Beach Trestle).
 A secondary consideration is rehabilitation and/or repairs to preserve the
future service life of the structure and reduce maintenance costs.
 Evaluation of below grade substructure elements is not part of this
assessment.
 Fatigue evaluations are not part of this assessment.
 Seismic considerations are not part of this assessment.
 Permitting and environmental considerations have not been directly included
within this assessment.
Rehabilitation Assessment Findings

4.2.1 Capitola Railroad Truss
Based on the existing condition ratings, the following members require replacement in
order to restore the bridge to a reasonable operating load capacity:




Stringers – Replace
Floorbeams 1 – 4 – Replace
Truss Bearing at Pier 2 ‐ Replace

The truss bearings at Pier 2 can be replaced by utilizing hydraulic jacks to lift the truss
span to facilitate removal of the existing bearing and installation of the new bearing.
Anchor bolts should be replaced with the installation of new bearings. The new bearings
will allow proper expansion and contraction of the truss due to temperature changes.
For the purposes of preserving the future service life of the truss structure, a secondary
recommendation is to clean and paint the truss. Existing paint samples should be taken
to determine the makeup of paint and level of contaminants such as red lead that may
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be present. It is probable that full containment would be necessary to paint the
structure.
It is the opinion of the JLP team that provided that the recommended bridge
rehabilitation is undertaken including the painting of the structural steel, the resulting
rehabilitated structure, with proper maintenance and no significant increase in load
volume or weight, should provide a satisfactory service life of about 20‐30 years. If only
the floor system and bearings are rehabilitated, it is the JLP team’s opinion that the
satisfactory service life would be about 10‐15 years, due to the conditions and
continuation of corrosion at the pin connections.
4.2.2 La Selva Beach Trestle
The steel tower bents have significant section loss with portions of columns having
100% loss of member flanges. In addition, many of the lateral and/or longitudinal
bracing members are for all intents and purposes non‐existent. These conditions render
the bridge to be in immediate danger of buckling failure under either axial or lateral
loads. It is MMI’s recommendation that the bridge should not be allowed to be loaded
under railroad or construction equipment loadings until these deficiencies are
corrected.
Nearly 100% of the deck plate girder spans have significant deficiencies at the bearings
including but not limited to significant to severe section losses to bottom flanges and
webs and up to 100% loss in section at bearing stiffeners. These section losses do not
allow for proper transfer of loads from the girder system to the substructure support
elements and could result in buckling failure of the girder web plates.
Based on the existing structural condition and load capacity ratings, the following
members require repair and/or replacement in order to restore the bridge to its original
minimum as‐built capacity:




Bents 2 – 8 – Complete Replacement
All Girders – Repair Girder Ends and Bearings.
Span 2 & 4, Deck Plate Girders – Repair
The complete replacement of the bents consists of removing and disposing
of the existing bents, repairs to concrete bases and anchor bolts and erection
of newly fabricated steel bents. The design of the new bents should be in
accordance with the AREMA Manual. The new bents should consist of rolled
sections with the columns being either W‐Sections or HP‐Sections, while
bracing should consist of W‐Sections, HP‐Sections or T‐Sections. ll new steel
should be ASTM A709 Grade 50 and should be coated with a coal tar epoxy
(due to prevailing salt‐sladen ocean winds).
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Due to the condition of the girder ends, patch plating and other conventional repair
methods are not recommended. Oftentimes additional problems will be found
during repair construction and expensive change orders and delays will occur. In
order to avoid these uncertainties, delays and expensive change orders during
construction, we recommend that the girder ends be repaired using the following
procedure.
1) Remove girders from the structure for repair.
2) Cut approximately 1’‐9” off of each end of the girders.
3) Splice with bolted splice plates a newly fabricated section onto the cut ends
of girders.
4) Clean and paint girders (controlled environment).
5) Transport and erect girders at site.
If all components are prefabricated and a suitable fabrication facility is located
within a reasonable distance of the bridge site, we estimate that the construction
can be completed in approximately 21 calendar days. This assumption is based on a
complete closure of the bridge during construction. Fabrication of steel components
prior to on‐site construction will add 4‐8 months to the estimated construction time.
Mobilization and site clean‐up will add a couple of additional weeks. Therefore, the
total estimated construction time is 9 months.
Four of the Deck Plate Girders within the bridge had section losses that lowered the
ratings below the controlling rating for the span. These girders should be repaired by
welding cover plates to the flanges. The deck plate girder metalwork was sampled
and tested for chemical composition (see Appendix E for report). The chemical
composition is such that we are able to conclude that the material is a mild steel
that is weldable provided that proper precautions are taken. These precautions are
use of appropriate electrodes, preheating, quality control and non‐destructive
testing.
The recommendations for rehabilitation result in all major steel components of the
bridge having been replaced, repaired and/or cleaned and painted. Therefore, no
secondary recommendations for purposes of asset preservation or reduction of
future maintenance costs are necessary.
The rehabilitation should be designed to provide a structure that can safely carry
286,000 pound railcars. In addition, since much of the bridge will have been replaced
and/or cleaned and painted, the structure will have relatively low future
maintenance costs for a number of years and with proper future maintenance and
low volume service, the rehabilitated bridge should provide a satisfactory service life
of at least 50 years.
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4.3

Rehabilitation Construction Cost Estimates

The construction costs estimates for the rehabilitation of the bridge have been
developed based on following assumptions:





Replacement and repairs for service loads only.
Standard construction practices can be utilized.
Costs are for rehabilitation concepts only; engineering design is required to
obtain more accuracy in the cost estimates.
20% Contingency considered for unforeseen conditions.

Engineering costs for design, construction and construction quality assurance have
not been included within these costs. Tables 4.1, 4.2 and 4.3 provide a breakdown
of the cost estimates.
4.3.1

Capitola Railroad Truss

Table 4.1 – Rehabilitation Construction Cost Estimate
ITEM
Mobilization
Stringer
Replacement
Floorbeam
Replacement
Replace Bearings

QTY
1
5

UNIT
Lump Sum
Panels

COST/UNIT
$40,000
$60,000

TOTAL
$40,000
$300,000

4

Each

$25,000

$100,000

1

Lump Sum

$50,000
Subtotal
20% Contingency
Total

$50,000
$490,000
$98,000
$588,000

Painting of the truss and floor system, which is a secondary recommendation for
preservation of the truss, is estimated to cost $600,000, which includes
contingencies, but not engineering costs.
For comparison purposes a replacement superstructure with a 150 foot through
girder span would cost approximately $12,000 per lineal foot which comes to
$1,800,000.00.
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4.3.2

La Selva Beach Trestle

Table 4.2 – Rehabilitation Construction Cost Estimate
ITEM
Mobilization
Bent Removal
Concrete & Anchor
Bolt Repairs
Deck Plate Girder
Removals
Structural Steel –
Tower Bents
Structural Steel –
Deck Plate Girders
Ends
Deck Plate Girders
– Flange Repairs
Clean and Paint
Deck Plate Girders

QTY
1
1
1

UNIT
Lump Sum
Lump Sum
Lump Sum

COST/UNIT
$120,000
$150,000
$25,000

TOTAL
$120,000
$150,000
$25,000

1

Lump Sum

$100,000

$100,000

50,000

Pounds

$5.00

$250,000

57,000

Pounds

$7.50

$427,500

4

Each

$10,000

$40,000

1

Lump Sum

$200,000

$200,000

Subtotal
20% Contingency
Total

$1,312,500
$262,500
$1,575,000

In the event that standard construction practices cannot be utilized, in that the
Contractor cannot place heavy equipment on the ground beneath the bridge, cost
will be increased. Use of staged construction and erection towers will add about
$250,000 for a total of $1,875,000.
For comparison purposes, a replacement structure including foundations,
substructure, superstructure and new track elements would cost approximately
$12,000 per lineal foot, which comes to $4,080,000.
The extent of the deck plate girder repairs and the unknown difficulties associated
with repairs and the low number of potential qualified bidders renders estimating of
construction costs difficult. This can result in surprisingly high bids and large ranges
of bids between bidders. To alleviate the potential for high bids for a repair contract,
it is recommended that alternate bid documents be developed for a complete
superstructure replacement.
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4.3.3

Other Bridges and Specific Retaining Walls

See Table 5.1 at the end of this report for Rehabilitation Construction Cost Estimate.
Rest of page intentionally left blank
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5.0

CONCLUSIONS AND RECOMMENDATIONS
Capitola Railroad Truss
The existing bridge was found to be in generally fair condition with minor to moderate
corrosion throughout. An ultrasonic inspection of the bridge pins was performed and no
defects of immediate concern were noted.
The existing condition load ratings for the bridge indicate that the stringer and
floorbeams do not have sufficient capacity at any allowable stresses to support either
263,000 or 286,000 pound railcars. It was also determined that restoring the stringers to
the original as‐built conditions would not provide sufficient capacity to support these
typical rail loadings under normal service stresses. The stringers and floorbeams cannot
be cost effectively strengthened to carry anticipated loads.
It is estimated that on‐site construction time will take approximately twelve weeks.
The estimated construction cost, not including design, construction engineering or
quality assurance costs, is $588,000. An additional secondary recommendation is to
clean and paint the entire structure and the cost for doing so is estimated to be
$600,000.
It is the opinion of the JLP team that provided that the recommended bridge
rehabilitation is undertaken including the painting of the structural steel, the resulting
rehabilitated structure with proper maintenance and no significant increase in load
volume or weight should provide a satisfactory service life of about 20‐30 years. If only
the floor system and bearings are rehabilitated, it is the JLP team’s opinion that the
satisfactory service life would be about 10‐15 years, due to the conditions and a
continuation of corrosion at the pin connections.
La Selva Beach Trestle
The existing bridge, particularly the supporting tower bents, was found to have locations
of severe section loss with up to 100% loss being common. In addition, much of the
lateral and/or longitudinal bracing of the bents is for all intents and purposes non‐
existent. The conditions are such that an immediate danger of a buckling failure under
either axial or lateral loads exists. It is MMI’s recommendation that the bridge should
not be allowed to be loaded under railroad or construction equipment loadings until
these deficiencies are corrected by completely replacing the tower bents.
The deck plate girders were found to have severe section loss in the area of the bearings
at bottom flanges, webs and/or bearing stiffeners. These conditions could result in
buckling of the web plates under load. It is MMI’s recommendation that the girder ends
be replaced as soon as possible and for optimal cost savings at the same time as the
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bent replacements. The recommended method of replacing the girder ends is to cut off
existing girder ends and using bolted splices attach new prefabricated girder end
sections onto the existing girders. Four of the eighteen girders have losses and will have
to be repaired. It is recommended that these repairs be made by welding cover plates
onto the girder flanges. The existing steel was sampled and tested for chemical
composition to determine weldability. We have concluded that the material makeup of
the deck plate girders is a weldable steel.
It is estimated that the construction time including fabrication of new steel components
will take approximately 9 months.
The estimated construction costs, not including design engineering, construction
engineering or quality assurance costs is $1,575,000. The type and extent of
superstructure repairs is such that the number of qualified bidders is relatively low and
the potential for high and wide spread bids exists. To alleviate this potential, it is
recommended that an alternative for complete replacement of the superstructure be
developed and bid.
It is the JLP team’s opinion, provided the recommended bridge rehabilitation is
undertaken, the resulting rehabilitated structure with proper maintenance and no
significant increase in load volume or weight should provide a satisfactory service life of
about 50 years.
Rest of page intentionally left blank

Table 5.1 ‐ Rehabilitation Construction Cost Estimate Rev3

Bridge MP

Stringers
8
1

Caps
1

Sway & Sash
Braces
4
3

Longitudinals

Ballast
Guards

Ballast
Planks

Guard
Hog Jaw
Timbers Post/Pile Bracing
1
3

Br. MP‐0.86
Br. MP‐1.06a
Br. MP‐1.06b
Br. MP‐1.06c
1
1
Br. MP‐4.45
1
Br. MP‐4.87
10
2
3
2
390
Br. MP‐5.42
1
2
2
30
15
Br. MP‐5.54
3
1
2
Br. MP‐6.01
1
Br. MP‐6.14
2
Br. MP‐6.25
1
3
240
Br. MP‐8.32
Br. MP‐8.64a
Br. MP‐8.64b
1
15
14
Br. MP‐9.09
Br. MP‐10.45
10
170
166
Br. MP‐11.16
10
1
113
96
Br. MP‐12.30
Br. MP‐12.34
Br. MP‐12.39
Br. MP‐12.71a
Br. MP‐12.71b
Br. MP‐12.83
Br. MP‐14.85
Br. MP‐15.89a
Br. MP‐15.89b
3
7
112
120
Br. MP‐15.89c
Br. MP‐15.89d
3
27
28
Br. MP‐15.89e
Br. MP‐17.30
Br. MP‐18.84
Br. MP‐19.43a
Br. MP‐19.43b
Br. MP‐22.29
5
3
21
9
Br. MP‐23.47
Br. MP‐23.54
8
4
Br. MP‐26.09
4
4
Br. MP‐26.55
1
1
4
Bridge 9.09 La Selva and Bridge 15.89c Capitola estimates are based on repair construction costs not replacement costs.

Bridge Repair Priority Legend
1 = Immediately
2 = Within 1 year
3 = Within 1 to 3 years
4 = Within 3 to 5 years
5 = No repairs needed
roos = Recommend Out‐of‐Service
All bridges with walkway and/or handrail repairs require immediate repairs and
are not included as part of the rating or estimate.

SCCRTC Bridge Repair Priority List

Wingwalls/
Backwalls

Inspection
Plank

Bridge Ties

2
1
16
7
3
8
4
13
1

8
4
10
2
4

3

6

26
22

16
4

31
24

6
6

12

38

6

3

6
4

80
40
1
2

2
2
2

23

34
8
10
10
10

Priority
3
2
2
3
2
1 roos
1
2
2
3
2
3
5
1
1 roos
1
1 roos
5
5
3
3
3
5
5
5
2
3
1
5
5
4
2
3
3
3
2
3
2

Priority 1
Costs

$157,644
$57,581

$44,546
$1,487,500
$470,357
$334,344

$1,057,500
$87,437

Bridge
Supervisor/D
esign
Support P1

Priority 2
Costs

Bridge
Supervisor/D
esign
Support P2

$19,995

$3,198

$4,982

$1,599

$34,702
$48,206

$4,797
$4,797

$98,152

$6,396

Bridge
Supervisor/D
esign
Support P3
$5,037

$6,717

$1,679

$21,236

$3,358

$4,468

$1,679

$2,189
$2,189

$672
$672

$21,832
$125,951
$15,632

$2,518
$8,395
$3,358

$6,396
$4,797

$3,198
$220,940
$11,193
$9,594

$307,690

$7,995

$101,884

$5,597

$116,955
$4,797

$20,402

$21,790
Subtotal
$3,696,908
$377,870
$657,803
Construction Management Estimate in addition to Bridge Repair Supervision
Contingency 20%
Total ROM Estimate

Priority 3
Costs
$40,810

$2,399
$3,198
$39,975

$17,022

$2,518

$258,046

$29,885

ROM
Estimated
Cost
$45,847
$23,193
$0
$8,396
$6,581
$164,040
$62,378
$39,499
$53,003
$24,594
$104,548
$6,147
$0
$47,744
$1,708,440
$481,550
$343,938
$0
$0
$2,860
$2,860
$0
$0
$0
$0
$315,685
$1,174,455
$92,234
$0
$0
$0
$107,481
$24,350
$134,346
$18,990
$22,801
$19,540
$24,988
$5,060,488
$58,507
$1,023,799
$6,142,794
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