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1. INTRODUCTION

HDR Engineering, Inc. (HDR) was contracted by the City of Austin (COA) to perform a preliminary engineering
report evaluating the feasibility of new multi-use pedestrian bridge alternatives spanning the Colorado River near
the Longhorn Dam and associated trail connectivity improvements. This report also illustrates improved
connectivity to the Ann and Roy Butler Hike and Bike Trail, Guerrero Park and Trails, Country Club Creek Trail,
Pleasant Valley Road, and protected bicycle lanes.

Multi-use pedestrian bridge alternatives include:

*  Longhorn Shores to Lady Bird Lake Peninsula Crossing.

*  Longhorn Shores to Holly Shores Crossing, Upstream of Longhorn Dam.

*  Widening of the Existing Longhorn Dam Bridge.

*  Longhorn Shores to Holly Shores Crossing, Downstream of Longhorn Dam.
*  No build.

In addition to the connectivity provided by the multi-use pedestrian bridge, system connectivity improvements are
as follows:

*  Trail Upgrades at the intersection of Lakeshore Blvd. and Pleasant Valley Rd.
* Pleasant Valley Undercrossing Structure Replacement.
*  Replacement of the bridge connecting Holly Shores to Lady Bird Lake Peninsula.

A no build alternative was included in the evaluation. True to the nature of a no build alternative, the facility will
remain in its current condition as of the writing of this report. However, a no build alternative was not preferred as
the public felt it was important to invest in safety and access improvements at the Longhorn Dam. For that reason,
this report does not discuss the alternative option in detail.

The Ann and Roy Butler Hike and Bike Trail is located around portions of Lady Bird Lake near downtown Austin.
The main trail is approximately 10 miles in length extending from Loop 1 to Longhorn Dam. The City of Austin has
made various improvements to this trail over the years. Named for a former Austin mayor and his wife, this trail
system receives more than 2.6 million visits per year and is one of Austin’s most popular recreation areas.

In addition to a recreational path, this continuous loop around Lady Bird Lake serves as a high-comfort bicycle and
pedestrian east-west transportation route with Lady Bird Lake crossings for Austin’s urban core. In addition to the
trail loop, there are several other connections to on and off-street bicycle and pedestrian facilities.

The project area focuses on the east end of the trail. It encompasses Lakeshore Blvd., Longhorn Shores, Longhorn
Dam, Holly Shores, and the unnamed peninsula. See Figure 1.1 for the project vicinity map.
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Figure 1.1: Project Vicinity Map

The project is located near Pleasant Valley Rd at the east end of the Ann and Roy Butler Hike and Bike Trail, between
I-35 and US 183. The trail currently crosses the east end of Lady Bird Lake over the Longhorn Dam. The trail over
Longhorn Dam is narrow and often difficult to navigate if other trail users or dam maintenance activity is present.
The trail is separated from traffic by a concrete traffic barrier and chain link fence. It is separated from the lake by
short railing. The combination of the narrow width, short exterior railing, height above the lake below and traffic
noise result in discomfort and safety concerns for pedestrians and cyclists.

All non-residential roads within the project vicinity are known for significant congestion. Any trail/roadway
crossing intersection improvements proposed as part of this project will be grade separated. Maintaining existing
pedestrian and bicycle networks to adjacent trail systems within the project footprint is integral to the city’s trail
system. See Figure 1.2 for the project footprint.
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Figure 1.2: Project Footprint

Existing Roadway

The main vehicular roadway within the project footprint is Pleasant Valley Rd. It is a 4-lane undivided urban
arterial serving as the only non-freeway crossing of the Lake/River between [-35 and US 183. Itis approximately
a 44.5’ wide roadway composed of 2-11’ lanes in either direction with minimal shoulders. Starting at Lakeshore
Blvd,, south of Longhorn Dam, the grade increases from 0.0% to 5.0% at the bridge approach. The grade levels off
on Longhorn Dam and transitions to a -4.0% grade toward Cesar Chavez St., north of the dam.

Lidar survey, within the footprint of the project, was acquired for use during the development of this PER. While
this data provided an appropriately accurate environment for a study phase project, site specific topography should
be used for final design. This provides a degree of accuracy needed for designers to establish trail design and
Americans with Disabilities Act (ADA) grade compliance.

Existing Bridge

The vehicular bridge is supported by, and integral to, the Longhorn Dam structure, as shown in Figure 1.3. The
bridge structure is supported by a series of lift gate and bascule gate piers spaced at 56’ or 58’. A 6 %4” cast in place
concrete deck is carried by 40” deep prestressed girders supported on multi-column bents. Construction of the dam
and bridge structure was completed in the early 1960’s. An approximately 6’ wide sidewalk is cantilevered from the
exterior girder, which includes a combination rail. Drainage is conveyed from the center crowned bridge deck to
slot drains outside of the existing girder. As of April 2016, the sufficiency rating is 58.5.
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Figure 1.3: Typical Longhorn Dam and Bridge Section

Hydraulics

Lady Bird Lake was created in 1960 with the construction of Longhorn Dam for use as a cooling reservoir for the
Holly Power Plant. The plant is now closed and Lady Bird Lake serves primarily as a recreational asset and amenity
to the residents of the City of Austin. Lady Bird Lake is considered a pass-through lake since there is no available
flood protection storage. Flows into Lady Bird Lake are routed through Longhorn Dam, continuing downstream
along the Colorado River. Longhorn Dam spillway poses little influence to the hydraulic grade line of Lady Bird
Lake/Colorado River for storm events greater than or equal to the 50-year event (2% annual exceedance
probability). Longhorn Dam is currently operated and maintained by Austin Water.

The project site is located within Federal Emergency Management Agency (FEMA) special flood hazard area Zone AE
and Zone X as of January 2016. Several structures and roadways are inundated by the effective floodplain upstream
of Longhorn Dam. Per City code, project improvements cannot cause increased water surface elevations upstream of
the project without obtaining a variance. Full details of the hydrologic and hydraulic analysis is detailed in an HDR
technical memo dated June 29, 2020 addressed to Karl McArthur, City of Austin Watershed Protection Department.
This memo is attached to this report in Appendix F.

Existing Utilities
Existing overhead and underground utilities within the project footprint are shown in Figure 1.4. A quality level D
desktop survey has been completed resulting in the identification of the utility type, size, location, and ownership.
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Figure 1.4: Existing Utilities

Major existing utility considerations include: the 60” Water line owned by COA downstream of Longhorn dam, the
high pressure natural gas transmission pipeline attached to the underside of the dam owned by Austin Energy, and
the 90” and 96” Wastewater tunnels crossing the lake upstream of the dam owned by COA.

Minor utilities in the area include illumination, small diameter gas service lines, and underground communication
lines. An unknown utility was also discovered attached to the existing bridge while doing field utility investigations.
Subsurface Utility Engineering (SUE) services are recommended in the next phase of design to identify function and
ownership for the unknown utility, and to have more accurate utility location information. Refer to Appendix G for
additional existing utility information.

Project Geology

A geologic map of the Austin area shows that the project site is underlain by alluvium and Lower Colorado River
terrace deposits, which in turn are underlain by clay, clay shale, and shale of the Taylor Group. A portion of the
geologic map showing the geology around Longhorn Dam is shown below in Figure 1.5. The original contract
drawings for Longhorn Dam contain specific geotechnical information. These documents, along with investigations
from adjacent projects and site geology maps are used to determine foundation feasibility, conceptual foundation
recommendations, and corresponding order of magnitude construction costs.
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Figure 1.5: Project Geology
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The following tasks were performed during the conceptual development of this project:

Lidar files, dated 2017, illustrating topographic contours, street outlines, and property boundaries were
acquired.

Bathymetry Data was acquired.

Placed an 811 “One Call” to determine utility owners within the proposed project area.

Developed an existing utility layout by collecting utility records and performing field walkthrough.
Created a preliminary utility conflict matrix for each bridge design alternative.

Pleasant Valley roadway and Longhorn Dam as-built plans were acquired.

Effective FEMA hydraulic models were acquired and updated to reflect existing conditions.

Pedestrian bridge and Longhorn dam bridge typical sections were developed.

Alignment alternatives were developed.

Bridge framing plans were developed.

Hydraulic models were developed for each alternative to determine hydraulic impacts and potential scour.
Coordinated with Austin Water and Watershed Departments.

Provided a preliminary opinion of probable construction cost for each alternative.

2. DESIGN CRITERIA

Design criteria is defined as formal or industry standard guidelines that govern or guide analysis and design. The
following trail design engineering criteria and/or agency guidance was considered during the preparation of this

report:

Design Speed: 14 MPH

Clear Width: 14°’-24’

Graded Shoulder Width: 2’-5’

Maximum Gradient: 5%

Minimum Gradient: 0.5%

Maximum Cross Slope: 2.0%

Minimum Curve Radius: 36’

Vertical Clearance Minimum: 7’

PROWAG Public Rights-of-Way Accessibility Guidelines
Architectural Barriers Texas Accessibility Standards
COA Transportation Criteria Manual

COA Street Design Guide

AASHTO Guide for the Development of Bicycle Facilities
AASHTO Policy on Geometric Design of Highways and Streets
AASHTO LRFD Bridge Design Specifications
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Hydraulic Considerations

Both surface drainage and hydraulic models were assembled in order to properly design the opening underneath
each proposed bridge alternative and its approaches. It was imperative that the bridge be designed to have little to
no impact relative to the FEMA effective hydraulic models. The following criteria provided guidance for this effort:

* FEMA FIRM Panel 48453C0465] effective January 6, 2016 and FEMA FIRM Panel 48453C0605] effective
January 6, 2016.

* Regulatory FEMA effective Colorado River hydraulic models currently posted on City FloodPro website.

* Approved development drainage studies within the study area.

»  (City Drainage Criteria Manual (DCM).

*  Evaluated hydraulics for the 100-year storm event under fully developed conditions.

On August 18, 2018, HDR met with COA Watershed Protection and Austin Water personnel to discuss design
criteria for the proposed bridge location as to not affect Longhorn Dam functionality including hydraulic
performance, maintenance, and future replacement. Proposed bridge considerations included:

»  Pier spacing wide enough to allow three times the maintenance boat width and placed to shadow the
Longhorn Dam piers.

*  Low chord set to allow for vertical clearance for the maintenance boat at normal pool elevation or to
provide 2 feet of freeboard during a flooding event or higher than the 100-year energy grade line (EGL).

* No impacts of the alternatives on the functionality of Longhorn Dam.

* Adverse flooding impact.

Austin Water provided the make and model of their maintenance boat, a ReconCraft RC18 Vessel with Overhead Fall
Protection, which has a height of 8’ -2” from waterline to top-most point on the fall protection. Based on this
requirement, the minimum low chord elevation is equal to the normal water pool (428.25’), plus maintenance boat
height (8.17’) for a total of 436.42’, however, this is lower than the duplicate effective 100-year EGL of 439.36’.
Therefore, a minimum low chord elevation of 439.36’ was used for all upstream alternatives. The duplicate effective
100-year EGL for downstream of Longhorn Dam is 441.48’

leight from standing deck
i

- 59m /19 5" -
Figure 2.1: Maintenance Boat

Utility Considerations

Information regarding the utilities in the area of interest near the proposed bridge have been acquired and
reviewed. Identified potential conflicts have been considered in the various conceptual designs and alternatives. All
utilities should be verified with proper survey with a registered SUE firm.

Engineering judgment was used to avoid major utility lines within the project footprint. Alternatives that alter the
existing bridge or dam structure could potentially risk impacting the utilities attached. A 14” Natural Gas high
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pressure transmission line owned by Texas Gas attached to the existing bridge requires significant consideration.
There are potential utility conflicts with the pedestrian tunnel south of the bridge. Considerations were made to
maintain utility maintenance access for alternatives that modify the existing structure. Minor utility adjustments
are expected with each alternative.

Based on a review of the geologic map and available subsurface investigation, it is recommended that deep
foundations (drilled shafts) be used to support proposed bridge structures. These deep foundations have the added
advantage of providing additional resistance to scour relative to shallow foundations.

Preliminary drilled shaft capacities were calculated using two different methods which are described in detail in
Appendix C, Conceptual/Preliminary Geotechnical Bridge Foundation Recommendations Memo. These two different
methods are the Texas Department of Transportation (TxDOT) and Federal Highway Administration (FHWA)
approach to determining foundation capacity. Both methods would be appropriate for this location.

3. EVALUATION CRITERIA

During the initial development phase of this project, community members and stakeholders provided input on
facility upgrade priorities. This list was used, along with project specific engineering guidance, as the guiding
principles to define and evaluate this project.

The City of Austin Team began the public engagement process in fall of 2018. This project has generated significant
public interest and the opinions of local residents have been instrumental in the evaluation process. The history of
the area along with the existing crossing conditions were presented at the first public meeting. The public was
asked to provide input on the trail alignment and bridge type as well as attributes to be improved and favorable site
attributes. This provided an understanding of the project need as well as existing site constraints. During this
meeting valuable insight on community priorities as well as conceptual level alignments was collected.

Bridge types were identified that were conducive to aspects of the project site such as geology, available span
lengths, span length capacity, and similarity to local construction. A graphic was presented to the public illustrating
that more custom or exotic bridge types would result in a higher overall cost. It was also communicated that with
increase in project cost, the time to implement increased. The most popular bridge type was a prestressed beam
type superstructure with upgraded superstructure components. These upgraded superstructure components were
expected to be benches, lighting, planters, curved geometry, textured and colored concrete, and handrails.

Through the public engagement process, it was documented that the area attributes that the public liked were the
views, trail connections, and water features. These should be exploited and or preserved in future design
refinements.

Through a project survey ballot itemizing potential attributes, the following items received the most support votes
from local residents:

Safety Pedestrian Accommodations Maintenance
Bridge Width Trail Connections Amenities
Bicycle Accommodations Sidewalks Tunnel
Connectivity Lighting Signage
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Five build alternative alignments were identified along with one no-build alternative. Based on the response from
the community, a no build alternative was not preferred as the public felt it was important to invest in safety and
access improvements at the Longhorn Dam. For that reason, this report does not discuss the alternative option in
detail. These alignments were refined based on environmental factors, site topography, horizontal /vertical curve
limitations, hydraulic requirements, capacity of structural components, utility locations, and proximity and impact
on existing dam.

Following the refinements a second public meeting was held. The public was asked to choose their preferred
alignment and provide any other refinement input. A summary of public input for the second public meeting has
been included in Appendix D. This summary shows a graphic depiction of public support for various options.

The community priorities have been summarized and are included herein as a portion of the evaluation criteria.
This evaluation criteria was used to determine the project that is recommended for advancement to final design and
construction.

A summary of public input for each of the public meetings can be found in Appendix D.

The improvements discussed herein were evaluated based on how well the proposed geometry meshes with
existing conditions. Existing conditions include hydraulics, topography, geology, avoidance of existing utilities, dam
functionality, and dam maintenance requirements.

Hydraulics

All of the proposed alternatives either cross Lady Bird Lake or the Colorado River depending on whether the
crossing is upstream or downstream of Longhorn Dam. A hydraulic analysis has been performed for each of the
alternatives in order to determine the magnitude of hydraulic impact on upstream water surface elevations. Any
increase in water surface elevation would require the approval of a floodplain variance by the City Council, a
notification letter to all properties impacted by the rise, a Conditional Letter of Map Revision (CLOMR), and a Letter
of Map Revision (LOMR) with requirements of FEMA acknowledgement of a complete LOMR application prior to
final acceptance by City. Changes in the effective water surface elevation during a design event was influenced by the
number and placement of bridge columns and abutments. The conclusion of the hydraulic analysis effort determined
the low bridge chord elevation. The girder height and deck thickness was added to determine the profile grade. All
alternatives provide the necessary hydraulic clearance. See Section 5 for a summary of hydraulic analysis.

Existing Topography

At this particular location many factors influence the way a proposed trail will cross Lady Bird Lake. For example,
the existing topography and need to elevate the bridge structure above the water surface elevation for the 100yr
flood determines the average trail grades.

The proposed trail alignment connects Longhorn Shores with Holly Shores. Based on a nominal horizontal and
vertical distance between the two shores, the resulting 1.8% slope is a representative minimum. (457°-434") /(2600’-
1300’) = 1.8%. All proposed alignments contain a relatively flat section of the bridge that promotes comfort of
crossing. This space is easily traversable and results in an area where users can congregate without standing on a
slope. Provision of the relatively flat section would result in short end sections that are above the minimum 1.8%
slope.

Due to the low elevation of the existing trail along the unnamed peninsula in Lady Bird Lake, alternatives that
propose tying into this trail would bring sections of the bridge into the floodplain during a 50-year storm event,
causing a reduction in available flood conveyance area balanced by the removal of the existing pedestrian bridge
section.
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Dam Maintenance

Maintenance of the existing Longhorn Dam requires gate access from both the upstream side and from the roadway
above. Particular activities require boat access from the upstream side. The physical dimensions of this
maintenance boat is shown in Section 2.0. Proposed alternatives provide vertical clearance from the normal pool
elevation.

Gate maintenance requires crane access from the roadway above in order to lift portions of bascule and lift gates.
The ideal placement for this crane is in the west lanes of the bridge. Proposed alignment alternatives (or other
components) that inhibit crane mobility would be problematic.

Safety is one of the main drivers for this project. Safety concerns for both pedestrians and cyclists were prioritized
and influenced the design decisions throughout the design process.

This section is broken down into three parts. First, there are factors that influence both the degree of safety and
accessibility that can be addressed from a trail location and/or alignment perspective. Second, there are safety and
accessibility factors that can be addressed by the facility detailing. Lastly, there are sustainability factors that can be
addressed through materials used and designed service life of the proposed feature.

Attributes of trail location and/or alignment contribute to a wide open facility devoid of sharp turns, hiding places,
and dead end alignments were evaluated favorably. Alignments that minimize grade changes and maximum ADA
allowed grades are also favorable. Positive overall alignment attributes are those that exhibit a logical extension to
the existing system.

Many of the details that affect safety such as appropriate handrail height, kickplates, appropriately spaced handrail
openings, joint cover plates, facility lighting, and surface texture and coloring, are design details that could be
applied to any option.

The main materials proposed for use in construction of this facility are time tested, robust materials that are
intended for the harsh outdoor environment. The bridge alternatives evaluated are expected to provide a service
life in the range of 75 years.

The Austin park system is a diverse and complex series of spaces interconnected to some degree. Within the project
footprint, Lady Bird Lake provides a natural barrier between the Holly and Longhorn Shores neighborhoods. As a
result, the existing communities connect by utilizing the bridge over Longhorn Dam, which is a narrow and
dangerous trail user experience. Additionally, this section places trail users adjacent to vehicles. The close
proximity of trail users to vehicles is undesirable; the noise, smell and heat of car exhaust in combination with the
dangers associated with potential vehicle/pedestrian conflicts.

Trail

One of the goals of this project is to increase mobility along the existing local and regional trail network in a safe and
inviting way. The trail upgrade should be responsive to the needs of commuters as well as exercise enthusiasts
desiring an uninterrupted path around Lady Bird Lake.

Alignment alternatives that provided a convenient and safe connection to the Country Club Creek Trail, and
completed the Ann and Roy Butler Hike and Bike Trail loop were rated favorable. Alignment alternatives that
provided more direct connections for the north-south commuter as well as the recreational user were rated higher.
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Street

While providing for trail connectivity, separation should be provided between trail users and vehicles on Pleasant
Valley Rd. In addition to increased pedestrian and cyclist safety, separating pedestrian and cyclists from vehicles
increases the roadway’s level of service.

Alternatives that provided separated but unimpeded trail and vehicular, while providing connections to significant
trail and street networks, were considered favorable.

The City of Austin Land Development Code states developments will not result in additional adverse flooding impact
on other property. Small adverse impacts to upstream water surface elevations are anticipated (if not mitigated)
with the proposed placement of bridge piers and abutments in the 100-year floodplain. Any rise in water surface
elevations upstream of the project area would require a City Council variance, a notification letter to all properties
impacted by the rise, a CLOMR, LOMR with requirements of FEMA acknowledgement of a complete LOMR
application prior to final acceptance by City. Refer to Appendix F for additional details.

If the project moves forward into final design then procedures as outlined in FHWA Hydraulic Engineering Circular
(HEC) Nos. 18, 20, and 23 should be followed to determine scour envelope and hydraulic loads. Best practices to
implement from HEC-18 to reduce the risk of bridge failure from scour include defining the scour envelop for the
recommended design frequencies, considering potential storm debris, designing appropriate abutment slopes,
armoring abutments, streamlining piers, understanding flow patterns, and drilling piers to appropriate depths.

Each alignment alternative will be constructed in or within close proximity of Lady Bird Lake. Assessing potential
environmental impacts may be critical in deciding which bridge alternative may be chosen and how that specific
alternative will impact the environment in which it is constructed.

The existing project area exhibits a densely vegetated area with some topographic relief. The combination of these
two attributes provide ample opportunity for the proposed bridge structure and trail system to mesh with its
surroundings to continue to exhibit a park-like atmosphere.

Environmental constraints were identified and conflicts were avoided through alignment adjustments. These
constraints consisted of potential: historic sites, industrial hazardous waste, conservation and recovery act
locations, Texas water development board well, springs, wetlands, oil and gas pipelines, biological resource, erosion
hazard zone, and critical water quality zone.

These environmental constraints were identified using environmental and regulatory research databases, historical
and aerial photographs, and limited field work. The full Preliminary Constraints and Permitting Analysis Report is
located in Appendix E.

The specific constraints documented in the Preliminary Constraints and Permitting Analysis Report are:

e 0il and Gas Pipeline

* COA Erosion Hazard Zone (EHZ)

e (ritical Water Quality Zone

e (ritical Environmental Features (CEF)
o Lady Bird Lake south shore wetland
o Holly Power Plant wetland
o Longhorn Dam downstream wetland
o Lady Bird Lake north shore wetland
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o North shore, southwest of peninsula wetland
o Longhorn Dam downstream seep

* COA Parkland

* FEMA 100-year Floodplain

e  Underground Storage Tank (UST)

The location of these constraints relative to the project area is shown in Figure 3.1, from the Preliminary Constraints
and Permitting Analysis Report in Appendix E.
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Figure 3.1: Constraints Map
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During the project development process it was determined that there were several protected and heritage trees
located within the project footprint. Specific tree species, if greater than 19” in diameter at 4.5’ above natural grade
are protected. Specific tree species, if greater than 24” in diameter at 4.5’ above natural grade are considered
heritage trees. Two Bald Cypress heritage trees, one Bald Cypress protected tree, and one Sycamore protected tree
have been identified within the project footprint. All are located on the unnamed peninsula, shown in Figure 3.2.

Aesthetics and cost were deemed important to the community during the public engagement process. It was further
communicated that the overall nonlinear form of the structure could provide positive aesthetic attributes while
using historically economical components. Given this direction the design team developed horizontally curved
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