RECEIVE
MAR 01 2017

WORK AUTHORIZATIONNO.__ 1 By;_Q@:___

PROJECT: TRANSPORTATION CORRIDOR A-1

This Work Authorization is made pursuant to the terms and conditions of the Williamson County
Contract for Engineering Services, being dated and entered into by and between
Williamson County, Texas, a political subdivision of the State of Texas, (the "County") and
Kennedy Consulting, Inc. (the "Engineer").

Partl. The Engineer will provide the following Engineering Services set forth in Attachment “B”
of this Work Authorization.

Part 2. The |maximum amOt}Pt payable for services under this Work Authorization without
modification\is $909,762.52. 762 52,

Part 3. Payment to the Engineer for the services established under this Work Authorization shall
be made in accordance with the Contract.

Part 4. This Work Authorization shall become effective on the date of final Eicceptance and full
execution of the parties hereto and shall terminate o _December 31, 2017 .| The Engineering
Services set forth in Attachment “B” of this Work Aythorization shall be fulyy completed on or
before said date unless extended by a Supplemental Wagk Authorization.

Part 5. This Work Authorization does not waive the parties’ responsibilities and obligations
provided under the Contract,

Part 6. County believes it has sufficient funds currently available and authorized for expenditure
to finance the costs of this Work Authorization. Engineer understands and agrees that County’s
payment of amounts under this Work Authorization is contingent on the County receiving
appropriations or other expenditure authority sufficient to allow the County, in the exercise of
reasonable administrative discretion, to continue to make payments under this Contract. It is
further understood and agreed by Engineer that County shall have the right to terminate this
Contract at the end of any County fiscal year if the governing body of County does not appropriate
sufficient funds as determined by County’s budget for the fiscal year in question. County may
effect such termination by giving written notice of termination to Engineer.

Part 7. This Work Authorization is hereby accepted and acknowledged below.



EXECUTED this day of , 2017.

ENGINEER: COUNTY:
Kennedy Consulting, Inc. Williamson County, Texas
By:
Signature
Rafael Cruz-Rodriguez
Printed Name Printed Name

Vice President

Title Title
LIST OF ATTACHMENTS O\(_ 1)1‘ \qﬂ,\

/1

Attachment A - Services to be Provided by County ]
Attachment B - Services to be Provided by Engineer
Attachment C - Work Schedule

Attachment D - Fee Schedule



EXECUTED this day of y 2DLT,

ENGINEER: COUNTY:
Kennedy Consulting, Inc. Williamson County, Texas
/ %&
By: By:
\ Signatur < < Signature
Rafael Cruz-Rodriguez /A” il BTk
Printed Name Printed Name
Vice President /&V ‘ 0 73 -//1
Title 4 itle

of

Attachment A - Services to be Provided by County |

LIST OF ATTACHMENTS

Attachment B - Services to be Provided by Engineer

Attachment C - Work Schedule

Attachment D - Fee Schedule
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ATTACHMENT A
SERVICES TO BE PROVIDED BY THE COUNTY
PRELIMINARY ENGINEERING FOR Transportation Corridor A-1

In general, Williamson County and its representatives to their best efforts will
render services as follows:

1.

2.

Name, business address and phone number of County's project manager.

Assistance to the Engineer, as necessary, with obtaining data and information
from other local, regional, State and Federal agencies required for this
project.

Obtain Rights of Entry from landowners that are unwilling to grant access to
the Engineer.

Provide available survey information in electronic format.

Provide available appropriate County data on file, plans and specifications
that are deemed pertinent to the completion of the work required by the
scope of services (including previous hydraulic studies, models, previous
reports and studies, available existing traffic counts, and design year traffic
projections).

Provide available criteria and full information as to the client's requirements
for the project. Provide examples of acceptable format for the required
deliverables.

Provide timely reviews and decisions necessary for the Engineer to maintain
the project work schedule. Review recommendations offered by the
Engineer, progress of work, and final acceptance of all documents.

Submittal of documentation to regulatory agencies for review and comment,
when specified.

Support project development efforts with stakeholders, coordinate meetings
and interface with stakeholders, as needed.

10. Post and maintain project information for public consumption on the County

website.

11. Assist with Coordination between the Engineer and the County’s other
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subconsultants.
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ATTACHMENT B
SERVICES TO BE PROVIDED BY THE ENGINEER
PRELIMINARY ENGINEERING FOR Transportation Corridor A-1

PROJECT DESCRIPTION

Existing Facility

The west terminus (SH 130) of the existing Transportation Corridor A-1 is in the
general vicinity of CR 138, but will be finalized during the project development
process. After the first mile, which may be located along CR 138, the project would be
on new location, therefore, there is no existing facility. It is anticipated the facility
would cross Brushy Creek and Cottonwood Creek. The anticipated end terminus on
the east is FM 3349 or a nearby location, where Corridor E-1 would be located.

Proposed Facility

The proposed corridor would include two mainlanes in each direction, and three
lanes frontage roads in each direction, mostly on new location. Starting at the west
terminus (SH 130), the project displays urban characteristics. Through this section,
the project utilizes CR 138 alignment. After the first mile, the alignment would be
defined by minimizing, avoiding or mitigating human and environmental impacts.
After the first mile, the project displays rural characteristics. The drainage for the first
mile from the west terminus is anticipated to be storm sewer design. After that point,
the drainage will be open channel design. The anticipated right of way (ROW) is 350
feet, but could be less at locations where constraints exist, in order to minimize
impacts to natural, cultural and human environment. There are various waterway
crossings that would require analysis and structural design. There are no Railroad
Crossings.

Design Criteria
All tasks must follow the requirements of current TxDOT design criteria for access

controlled facilities.

TASK1. PROJECT MANAGEMENT
a. GENERAL PROJECT MANAGEMENT

Shall designate one Licensed Professional Engineer (Texas) to be
responsible for the project management and all communications with the
County and its representatives.

o Prepare Subconsultant Agreements for Route Studies

b. MONTHLY PROGRESS REPORTS, INVOICES, AND BILLING

o Submit monthly progress status reports to the GEC. Progress reports
will include: tasks completed, tasks/objectives that are planned for the
upcoming periods, lists or descriptions of items or decisions needed
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from the County and its representatives. Subconsultant progress will
be incorporated intc the monthly progress report. A copy of the
monthly progress report will be uploaded to ProjectWise. (Assume 6
Months duration for Route Studies Development).

Prepare correspondence, invoices, and progress reports monthly in
accordance with current County requirements. (Assume 6 Months
duration for Route Studies Development).

* Subconsultant Management - Route Studies (Assume 6 Months)

¢. QUALITY ASSURANCE / QUALITY CONTROL (QA/QC) PLAN

o Prepare a project specific QA/QC plan and submit to the County within

thirty (30) days of notice to proceed. (One plan for the Route Studies
development).

For each deliverable, provide evidence of their internal review and
mark-up of that deliverable as preparation for submittal and in
accordance with submitted project specific QA/QC plan.

Provide continuous QA/QC throughout the duration of the scheduled
services included herein to appraise both technical and business
performance and provide direction for project activities.

d. PROJECT COORDINATION AND ADMINISTRATION
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e Prepare and maintain routine project record keeping including

records of meetings. (Assume 6 Months for Route Studies
development).

Correspondence and coordination will be handled through & with the
concurrence of the GEC. (Assume 6 Months for Route Studies
development).

Manage project activities (including documenting emails, phone and
conference calls, maintain project files for the length of the project,
meeting agendas, meeting minutes, and schedule meetings), direct
Engineer's team/staff, correspond with the County and its
representatives, and assist the County and its representatives in
preparing responses to project-related inquiries. (Assume 6 Months
for Route Studies development).
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Maintain a log of all stakeholder comments and inquiries received via
phone, email, web form and written comments submitted at public
meetings. Include stakeholder contact information and any responses
provided.

PROGRESS / COORDINATION MEETINGS (7 meetings total assumed [6
external meetings /conference calls; 1 Kickoff Route Studies])

Attend kickoff meetings (1 meeting for Route Studies development)
and coordination/progress meetings (6 meetings assumed for Route
Studies development) with the County and its representatives and
stakeholders, as necessary to communicate development of the
project and design issues.

Prepare agenda and sign-in sheets for external coordination/progress
meetings (one per meeting).

Prepare meeting minutes for review via email within three (3)
business days of the external coordination/progress meeting.

Conduct and participate in internal coordination meetings/calls as
required to advance the development of the project. (For Route
Studies, assume 9 hours per month each).

PROJECT SCHEDULE

Maintain a project schedule indicating tasks, subtasks, critical dates,
milestones, and deliverables. (Update as needed).

DELIVERABLES

Monthly Invoices and Progress Reports
Project Specific QA/QC Plan
Meeting Minutes, Sign-In Sheets, and Agendas

Project Schedule

TASK2. ROUTE AND DESIGN STUDIES

a. DATA COLLECTION
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Perform record research and obtaining existing information, including
but not limited to: as-built plans, construction plans, ROW maps,
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environmental reports, studies, future land use maps, floodplain data,
floodplain and drainage models and analyses. Obtain construction
plans for projects within the project limits and abutting TxDOT and
County Roads. Obtain drainage studies, reports, and mapping for the
project area, including reports for developments affecting the
drainage area. Environmental data collection will address land use
and community impacts, ecological resources including biological and
water resources, and cultural resources including historic and
archeological resources. Specific considerations are listed in the fee
estimate.

Conduct a field investigation of the proposed roadway alignment and
the surrounding area to determine field conditions including
photographic record of notable existing features.

Review the data collected and organize the information.

Complete a constraints matrix to evaluate up to three alternatives
within the route study phase.

b. STAKEHOLDER COORDINATION

C.
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o Prepare and Conduct Meetings with Affected Property Owners

(MAPO) (20 meetings assumed).

1. Schedule, coordinate logistics for meetings. Prepare materials
(agendas, sign-in sheets, meeting minutes, discussion topics,
presentations, overall exhibits, and maps)

2. Review and provide feedback on handouts, presentations, exhibits,
and maps of the project limits for stakeholder coordination
meetings.

¢ Coordinate with affected local agencies, County’s consultants, and

affected property owners. Includes preparing/reviewing
presentations and other communication materials for elected official

briefings.

CONSTRAINTS MAP (a corridor accommodating three (3) preliminary
alignments assumed):

o Establish Project Design Criteria
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Develop Evaluation Criteria to assist in evaluating route alignment
alternatives.

Establish Overall Study Area
Establish Range of Reasonable Alternatives
Develop Conceptual Alternatives (3 total)

Develop a constraints map and technical memorandum that includes
environmental concerns, known constraints (structures, floodplain,
environmental considerations listed above (Section 2 a), aerial
photography, contour information, utility information, based on
research of public databases and sources and details screening
measures and decision practices for eliminating non-viable corridors.

Estimate traffic projections for the ultimate roadway.

1. TRAFFIC PROJECTIONS

i. Based on the traffic data collected and the regional travel demand
model (TDM), the Engineer shall develop a 2040 roadway level
traffic forecast. The 2040 TDM model will be executed utilizing the
official demographics forecast packaged with the model. The model
forecast will be used in conjunction with traffic data collected for
this project to develop 2040 AM and PM Peak hour volumes for five
major intersections along Corridor A-1 (SH 130 SBFR, SH 130
NBFR, CR 137, CR 134/FM 1660, and FM 3349). Where there is
not enough detail coded into the model for existing intersections,
existing counts and a growth rate will be used to help develop future
traffic projections. Other intersections, including those that could be
part of future developments or that are being designed by other
agencies will not be assessed as part of this study. Up to three (3)
phases will be assessed for the A-1 Corridor:

* Phase 1 - Single two-way roadway
» Phase 2 - One-way Frontage Road Pair

» Phase 3 - Full freeway section with D/C’s at SH 130 & FM
3349

2. DATA COLLECTION

i. Collect Existing Field counts including:
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= 24-hour tube counts along the following four (4) roadways:
a. CR138
b. CR137

0

CR 134/FM 1660
d. FM 3349

ii. Perform AM and PM 2-hour turning movement counts at the
intersections of SH 130 and Gattis School Road.

3. COORDINATION MEETINGS

i. Coordinate as necessary throughout the project. Assume up to 2
meeting.

o Develop preliminary alignments and preliminary costs for use in soliciting input
during coordination meetings with stakeholders.

e Refine preliminary alignment based on stakeholder input, design criteria, existing
structures, potential displacements, ROW limits and requirements, known
developments, FEMA floodplain areas, existing and proposed drainage structures
and issues.

d. DELIVERABLES

» Meeting Minutes, Sign-In Sheets, Agendas, Presentations, Maps, and
Exhibits for all Stakeholder Coordination Meetings.

» Constraints Map Preliminary Alignments and Technical Memorandum
(pdf and hardcopies)

¢ Constraints Map Refined Alignment and Technical Memorandum
Recommendation (pdf and hardcopies)

¢ Design Summary Form (pdf and hardcopies)
s Prepare and Post deliverables on ProjectWise
TASK 3. PUBLIC INVOLVEMENT

a. The Engineer will provide general public outreach and engagement
throughout the project. A database will be developed and maintained in
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b.

Excel format which includes nearby property owners and residents,
businesses,  churches, educational/community  organizations,
elected/public officials, and any interested individuals. The Engineer will
identify and reach out to key stakeholders that may be interested and will
collect contact information for updates.

PUBLIC MEETING/OPEN HOUSE

o Two (2) public meetings assumed
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o Plan, schedule, conduct, and facilitate public meeting(s) to share
project information with and collect feedback from citizens and
stakeholders. Tasks may include, but are not limited to:

1. Develop invitations, advertisements, and invitation lists

i. Develop a direct mail piece to announce the start of the project and
public meetings

2. Coordinate meeting announcements such as letters, email notices,
signage, media releases, newspaper advertisements, website and
social media postings. Including outreach / notifications to elected
officials (letters and emails).

3. Coordinate meeting logistics, including securing locations and
conducting site visit.

4. Provide experienced meeting facilitator and support staff to attend
public meetings to solicit input from the public.

5. Prepare and review handouts and exhibits (mounted boards) for
public viewing.

6. Facilitator preparation, including developing an annotated agenda

7. Develop public surveys and summarize results for 2 public
meetings

8. Hold and participate in meeting rehearsals

9. Prepare Public meeting summaries and responses to any
comments or questions provided

10. Coordinate court reporter and translators (if necessary)
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c. COMMUNICATION MATERIALS AND TOOLS

o Prepare communications materials and tools to explain project

information and key messages. Materials will include:

1. Frequently asked questions will be developed at project beginning
and will serve as the foundation for developing all other
communication materials and key messages.

2. Website copy will be provided to the County as necessary

3. Copy for up to four (4) eNewsletters/eblasts will be provided to
the County to promote public meetings and provide project
updates.

4, Copy and layout/design for up to two (2) fact sheets or handouts.
County templates/branding will be used.

d. DELIVERABLES

Sign-In Sheets, Handouts, Presentations, Maps, and Exhibits for Public
Meeting.

Meeting Summary and comment responses.
FAQs

Website copy

Copy of eNewsletters/eBlasts

Fact Sheets/Handouts

TASK4. RIGHT OF WAY (R MAPPING

a. PRIMARY PROJECT CONTROL
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The Surveyor will recover and utilize the existing primary project
control as published by others during the previous aerial mapping
project. The Surveyor will establish up to ten (10) secondary
horizontal/vertical control points within the project limits. The
Surveyor will constrain to the published control network where
values are based on the horizontal and vertical datum [NAD83
(2011)/NAVD88 values (Texas Coordinate System, North Central
Zone)]. Elevations of the secondary control will be verified with
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digital level runs. Replacing existing published primary control points
found to be missing or disturbed is outside of this scope of services.

The Surveyor will establish up to twenty (20) ground targets to be
utilized as project control for the Aerial LiDAR and tie to the primary
project control. Elevations will be derived from GPS observations.

b. RIGHT OF ENTRY (ROE) COORDINATION

Prepare and mail right of entry letters per the County’s standard for
the project team including surveying, geotechnical, environmental
and drainage. Send a second follow up letter to non-responsive
property owners.

1. The Surveyor will develop a spreadsheet containing ownership
information for the properties along the project limits where ROE
is required. The spreadsheet will include information provided by
the Williamson County Tax Appraisal District (Owner Name,
Mailing Address, Tax ID number, and legal description). The
ownership spreadsheet will be provided to Williamson County.
Williamson County will obtain written ROE from the landowners
for the purpose of gaining access for survey. The Surveyor will
contact affected land owners prior to commencing any work on
private property. The Surveyor anticipates that Williamson
County will handle problems regarding any and all refusal to grant
ROE or communication with land owners who are hostile with
respect to the completion of this scope of services. The Surveyor
will document any interactions with land owners while
performing the work. Gaining ROE from all land owners in a timely
manner will be critical to the success and efficiency in meeting
deadlines for this project.

¢. RECORDS RESEARCH
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The Surveyor will perform a ROW survey along the proposed
alignment. Upon notice to proceed, the Surveyor will conduct
research in the Williamson County Appraisal District offices to
confirm property ownership for up to approximately 45 affected
properties (subject properties). Concurrently, copies of the current
deeds and any plats for all subject properties will be obtained from
the County Clerks’ records. The Surveyor anticipates that Title
Commitments, Title Reports, and any other form of records research
beyond obtaining current deeds and plats will be provided by others.
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Obtaining any additional records (including easements, chain of title,
or any encumbrances) is outside of this scope of services.

d. DELIVERABLES

Survey Control Index Sheet and Horizontal and Vertical Control Sheet
signed, sealed, and dated by a registered professional land surveyor
on 11x17 white Mylar and PDF

Right of Entry ownership spreadsheet

Right of Entry Letters, Follow up Letters, and Executed Right of Entry
Documents

Existing ROW Base Map (MicroStation V8i format) of Property
Ownership

Field book copies scanned to PDF format

TASKS5. SURVEYING - AERIAL LIDAR

Limits of Aerial LiDAR shall extend from the existing east ROW line of SH 130
to FM 3349 (approximately 5.4 miles) and will be approximately 1000 feet
wide centered along the proposed Corridor A-1 alignment.

a. FLIGHT ACQUISITION AND PROCESSING

e Ground Survey - Simultaneous with LiDAR acquisition, survey field
personnel will position and operate two GPS base stations along route.

e LiDAR Acquisition - The Surveyor will acquire LiDAR data at not less than
20 points per square meter average density, and will simultaneously
collect color imagery suitable to generate 3-inch pixel GSD resolution
orthoimagery.

1.
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Equipment -The following equipment will be used for data
acquisition:
i.  Rotary wing aircraft.
ii.  Trimble Harrier 68i aerial mapping system fully integrated
with a Trimble 60MP aerial camera.

Base Stations - Aerial acquisition will be controlled with GPS base
stations during the acquisition. Base station data is logged at 2 Hz
and merged with GPS and IMU data recorded on-board the aircraft
using post-processed kinematic techniques to produce a highly
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accurate position for the laser aperture and cameras.

3. LiDAR Acquisition - Quality Assurance/Control Process - Captured
LiDAR data will be recorded on removable data storage units
onboard the aircraft. After acquisition, the data will be copied to
SATA drives and returned to our offices where it will be copied onto
our network drives. The data will then be post-processed and
reviewed to confirm complete data acquisition coverage. Any
seams, holes, or other unwanted artifacts can be quickly identified
to assess the need for any data acquisition re-capture. Once
approved, the data will be archived and prepared for production.

Daily acquisition QC procedures will be utilized to ensure data
integrity from the mapping systems. These procedures include
using a current satellite ephemeris for tracking the satellite
constellation to plan scanning operations around the time of GPS
Position Dilution of Precision (PDOP) spikes, adequate GPS static
collection for receiver initialization and dynamic flying to initialize
the IMU. During data acquisition, technicians constantly monitor
the scanning system, checking the data logging rate, data storage
capacity, GPS PDOP and imagery being collected.

b. LIDAR DATA PROCESSING

[nitial Processing - GPS/IMU Geo-referencing and Data Calibration. Once
the collected data arrives, it is immediately processed and verified. Inertial
measurement unit (IMU) data is processed and checked for gyro bias,
systematic errors, and positional error.

Laser Point Processing

The calibration parameters are systematically checked and refined by
estimating the residual boresight angles (roll, pitch, heading) and scanner
scale corrections from overlapping strip areas, minimizing the inter-strip
differences using a least squares approach.

The “.]as” data will then be projected into the required coordinate system.
Simultaneously, the elevations will be transformed from ellipsoidal to
orthometric heights by applying the latest GEOID models and all data will
be geo-referenced to appropriate State Plane Coordinate System NAD83.

Accuracy Testing

Once the LAS files are created for a line, the datais tested to ensure it meets
accuracy standards for the project. The ground survey information
collected will be for use as an independent check of the LiDAR accuracy
(minimum 8 pts. required). The Surveyor recommends not less than 20
well distributed check points throughout the project. The survey test
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points should be on hard surfaces that are well defined features. Using the
conventional survey data, a statistical comparison test will be run to verify
that the geodetic positioning of the LiDAR data meets the accuracy
standards required for the project. The absolute vertical accuracy of the
project is +/-.25 ft. vertically, and 90% of the points tested shall be within
this accuracy.

LIDAR DATA CLASSIFICATION AND FEATURE EXTRACTION

Data Filtering - Once the initial post processing of the laser and imagery
data is completed, it is ready for project set up and initial automated
filtering and classification.

Automated Filtering - Once the GPS/IMU data has been processed and the
LiDAR data has gone through the boresite (correct for all roll, pitch, and
yaw) the LiDAR data is sent to our LiDAR processing technicians for
automated filtering and classification. Automated filtering of the data is the
first process necessary to complete the bare earth ground processing and
prepare the topographic mapping.

Manual Editing - Effective auto filter routines can produce very clean
LiDAR classifications. It is, however, always necessary to complete a
manual review and edit of the data. The manual edit process eliminates any
remaining anomalies and misclassifications within the data set.

Feature Extraction and Planimetric Mapping - While automated filtering is
a necessary component of each project and produces useful point cloud
products, additional processing is required to produce all deliverables
requested for the project. Our process includes collection of visible
planimetric features in the specified collection area in accordance with the
features required by TXDOT. Vector mapping will be produced for each of
the planimetric features and will be delivered as a DGN drawing file for
each line.

Feature Coding - All data that is collected from the LiDAR (both point cloud
and vector) will be feature coded at the time of collection using the
attached TXDOTO6 feature code library.

Quality Assurance/Control Process

i. Feature Extraction Quality Control - At the time of classification and
feature extraction, our LiDAR technicians will use LiDAR data
processing and feature extraction software to accurately identify,
classify and locate specific features. There are multiple Quality
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Control steps built into our feature collection process. The
methodology proposed for this project is designed to ensure that
QC steps for feature extraction and attribution meet or exceed the
requirements set forth in the RFP. The major QC components of
feature extraction process are summarized below.

1.

Use of workflow “checklists”- Our suite of software is
designed specifically to ensure that quality control is part of
each step in the process. One of its key features is the use of
well documented and managed workflows called “Cues”
which define and control each step of a given task. These
work flow checklists serve several purposes in the QC
process:

Process repeatability and consistency - The software guides
each technician through the required processing steps. Each
technician uses the exact same process. The “Cues” encode
flow logic so that steps have to be executed in a specific
order. This ensures that each part of the collection process
is repeatable and consistent no matter how many
technicians are working on each phase of the project.

Process tracking - The software automatically records a
time-stamped history of who executed each step on each
workstation. This creates a time and date trail for any
change recorded to the database during the duration of the
project. These records are reviewed to make sure that each
step in the collection process is completed.

Access Control - Cues also control access such that only a
person who is a member of a specific processing group can
execute a specific step (for example, if technician X is not a
member of the QC group, he cannot execute the QC step).
This also limits use of any data block tc one person for any
given task. It is not possible for two technicians to complete
tasks at the same time on a given section of data and
overwrite each other’s updates.

In addition to these general quality management design features, there are
also specific QC tools built into each of the processing steps.
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5.

Image Acquisition - The Surveyor will capture vertical color
aerial imagery simultaneous to the LiDAR suitable for
producing 3- inch GSD pixel orthophotography.
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. Aerial Triangulation - During the analytical Aerial

Triangulation (AT) process, image coordinates of all tie,
control, and check points in the imagery are measured and a
“least squares bundle adjustment” is performed. This
process yields exterior orientation parameters for all
imagery and three-dimensional object coordinates for all
measured image points.

. Imagery and Control Data Comparison - The Surveyor will

begin the A/T process immediately after receiving the
imagery. All ABGPS/IMU data will be imported into the
project, and control points will be measured on every photo
on which they occur. We will then perform and exterior
orientation analysis which will compare the given
coordinates of the control points with their locations as
projected on the photos by the given exterior orientation.

. Measure Control Points Using Auto-Correlation - We will use

a digital photogrammetry application that applies image-
matching techniques to automate the point transfer and the
point mensuration procedures to automatically extract tie
points. To improve the bundle-adjustment we will manually
measure points as necessary in any weak areas.

. Review Residuals of Image Coordinates and Bundle

Adjustments - A simultaneous bundle block adjustment will
be performed using a least squares solution for all ground
control, ABGPS/IMU, and photogrammetric observations.

d. ORTHOPHOTOGRAPHY PRODUCTION

The digital orthophotos will have a resolution of 1 pixel = 3 inches. All imagery
will be rectified to the processed bare earth LiDAR data. The major processing
tasks related to orthophotography production have been listed below.

e Rectification

- The LiDAR data will be used to rectify the

orthophotography. A triangulated irregular network (TIN) is created from
the ground data which consists of the ground points and breaklines such
as hydro lines and roads collected during the LiDAR data extraction
process. Together these elements help to define the shape of the surface in
three-dimensional space. Rectification to the surface model ensures the
image pixels will be correctly located in the X and Y dimensions of the map

space.
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o Balancing/Mosaicking- Digital orthoimagery is subject to imbalances in
tone, hue, and contrast due to a number of factors, including source
imagery. We will not only balance adjoining images but will also use
balancing techniques on the project as a whole. This process will eliminate
the "patchwork" appearance caused by changes in conditions and sensor
location/orientation between flight lines and image capture stations. To
achieve consistent tone across the project area and to address the overlap
between tiles, we will mosaic the images.

o Tiling -When the orthoimagery has passed internal quality check
procedures, it will be broken up so that no individual image is larger than
10 MB. Imagery will be provided in TIF/TFW and ECW/EWW formats.

¢ Orthophotography Quality Control

i.

111.

iv.

Vi.

Aerial imagery is thoroughly reviewed by our digital imaging
discipline lead for clarity, contrast, shadow detail, and sun spots.

The DEM is evaluated using various isometric views to check for
any "spikes." DEM data are merged for given block and the
elevation data is graphically displayed relative to the project
boundary to ensure that all areas will be correctly rectified.

Ortho technicians validate that the DEM blocks overlap to ensure
that there are no data gaps between blocks of imagery.

Ortho technicians review the location of seam lines and manually
modify them to avoid height objects and to place them in monotone
areas (through open field, along road centerlines, etc.)

Ortho Technicians review the block-wide image characteristics and
modify a histogram as necessary to adjust the overall tonal balance.
Tonal balancing on a project-wide basis is reviewed to ensure
consistent imagery and to specifically identify any breaks or
processing failures.

A final visual inspection of each tile is completed for aesthetics and
anomalies. Visible control points are measured on the final
orthoimages and are compared against the values of the survey
control coordinates. An RMSE is calculated for all measured control
points and compared against the accuracy standards for the project.

e. DELIVERABLES
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o Digital Orthophotography Image files

e Analytical aerial triangulation summary report in digital form
s Tiled LiDAR data files of classified points in LAS format

* One set of electronic files in MicroStation V8

¢ 2D DGN files of the planimetric feature collection data

e 3D DTM files in GeoPak format

GeoPak .tin file

TASK6. SCHEMATIC DEVELOPMENT - NO WORK ANTICIPATED ON THIS WORK
AUTHORIZATION

TASK7. DRAINAGE STUDY

It is anticipated the project includes two major FEMA stream crossings,
Brushy Creek and Cottonwood Creek. Both streams are designated as an AE
flood zone with a regulatory floodway. Additionally, up to 10 additional non-
FEMA crossing structures are assumed. In addition to the crossing structures,
there is flood control structure crossing anticipated at the Upper Brushy Creek
WCID (UBCWCID) DAM No. 21.

a. HYDROLOGIC MODELING

Calculate discharges using appropriate hydrologic methods and as
approved by the County. Consider the pre-construction and post-
construction conditions in the hydrologic study. Include, at a minimum,
the “design” frequency and the 1% Annual Exceedance Probability (AEP)
storm frequency. The report must include the full range of frequencies.

» Obtain the drainage area boundaries and hydrologic parameters such
as impervious covered areas, and overland flow paths and slopes
from appropriate sources including, but are not limited to,
topographic maps, GIS modeling, construction plans, and existing
hydrologic studies. The Engineer shall not use existing hydrologic
studies without assessing their validity. If necessary, obtain
additional information such as local rainfall from official sites such as
USGS rain gauges.

¢ At the Zone AE FEMA crossings, the best available models from the
Final UBCWCID Flood Protection Plan dated June 2016 for the Brushy
Page 16 of 19 Attachment B
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Creek and Cottonwood Creek will be obtained. These will be
compared with the FEMA effective data for reasonableness. These
models will be supplemented as necessary (land use, impervious
cover) and used as the basis for developing peak discharges for
design.

For each identified outfall, the Engineer shall quantify the change in
peak flow rates between the existing and proposed conditions created
by the project. The Engineer shall then determine if the overall
increase in peak flow from the project compared to the peak flow in
the receiving channel or storm drain system will create an adverse
impact to the adjacent properties or existing storm drain systems. If
the Engineer determines that the project will create adverse impacts
to adjacent properties, the Engineer shall identify potential on-site
locations for detention storage and assess potential detention storage
availability. The Engineer may recommend detention structures in
the form of ponds and ditches where the ROW area allows or within
oversized storm drain conduits in locations with limited ROW area.
Utilizing hydrograph routing software such as Hydrologic
Engineering Center - Hydrologic Modeling System (HEC-HMS) or
Storm Water Management Model (SWMM), the Engineer shall
calculate required storage volumes based on hydrograph calculations
and peak flows to limit 100-year discharge from each outfall to that
produced under existing conditions.

The Engineer will assess the hydrologic impact of the project in the 2,
5,10, 25 and 50-year storm events to the receiving system and make
any recommendations for erosion protection if required. If the
receiving system is to an existing storm sewer system outside of the
County ROW, the Engineer shall address impacts to the receiving
storm drain system, taking into consideration what the existing
system was sized to accommodate, and make recommendations for
onsite improvements as to not have an adverse impact on these
systems.

b. HYDRAULIC MODELING
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Perform hydraulic design and analysis using appropriate hydraulic
methods, which may include computer models such as HEC-RAS,
unsteady Hydrologic Engineering Center - River Analysis System
(HEC- RAS) or two-dimensional (2D) models such as SWMM. 2D
models shall not be developed without the express permission of the
State. Data entry for appropriate hydraulic computer programs shall
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consist of a combination of both on-the-ground survey and other
appropriate sources including but not limited to topographic maps,
GIS modeling, and construction plans and existing hydrologic studies.

For the FEMA crossings, the Effective or best available models will be
utilized accordingly for this analysis. Review the provided base model
for correctness and updated as needed. For the Non-FEMA crossings,
an original HEC-RAS model will be created for the analysis.

Quantify impacts, beneficial or adverse, in terms of increases in peak
flow rates and WSELs for the above listed hydraulic conditions and
hydrologic events. The Engineer shall make recommendations for the
proposed design which would limit any increase in WSELSs upstream
and downstream of the facility to be contained within County ROW. If
there are conditions which cause and increase in WSEL outside of
County ROW, The Engineer shall evaluate the potential risk to
adjacent properties both upstream and downstream of the crossings.

Compute ROW corridor 1% AEP flood plain volumes for existing and
proposed roadway elevations. The Engineer may provide mitigation
to offset a decrease in 1% AEP flood plain volumes.

A Floodway Impact Analysis will be performed at Brushy Creek and
Cottonwood Creek to determine the impact to the base flood elevation
(BFE) between the pre- and post-construction. Federal requirements
do not allow any increases to the BFE within a regulatory floodway.

FEMA COORDINATION

Coordinate with Local Floodplain Administrator (FPA) as necessary
throughout the project. Assume 2 meetings.

For the UBCWCID SCSS site 21 dam (see below), any improvements
to this dam will need to be approved by the local FPA. Assume 1
meeting.

ENVIRONMENTAL SERVICES - NO WORK_ ANTICIPATED ON THIS
WORK AUTHORIZATION

GEOTECHNICAL SERVICES - NO WORK ANTICIPATED ON THIS WORK

AUTHORIZATION

PLAN PREPARATION - NO WORK ANTICIPATED ON THIS WORK

Page 18 of 19
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TASK11. PERMITS - NO WORK ANTICIPATED ON THIS WORK AUTHORIZATION

TASK 12, BIDDING PHASE SERVICES - NO WORK ANTICIPATED ON THIS WORK
AUTHORIZATION
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ATTACHMENT C

WORK AUTHORIZATION #1
SCHEDULE

TRANSPORTATION CORRIDOR A-1 PLANNING, ENV, PI

2017

MAR [ APR MAY

JUN

JUL

AUG

SEP

ocT

NOV

DEC

Task 1

MANAGEMENT ROUTE STUDIES

Prepare Subconsultant Agreements

Prapare QA/QC FHan

Prepare & Maintain Records

Correspondence & Coordination with GEC

Manage Project Activities

Project Kickoff Meeting

Progress Meetings

Maintain Project Schedule

|Prepare Involces & Progress Reports

Task 2

|ROUTE & DESIGN STUDIES

|Data Collection

Stakeholder Coordination

TxDOT Coordination

City of Plugervilla Coordination

City of Hutto Cocrdinalion

City of Tayler Coordination

Travis County Coordination

CTRMA Coordination

Neighbarhood Meetings

Constraint Map

Develop Evaluallon Criteria

Establish Siudy Area

Range of Reasonable Alternatives

Conceptual Alternatives

Traffic Projections

Environmental Investigations

Prefliminary Cost

Task 3

PUBLIC INVOLVEMENT

identify Stakeholders

rPreparu Handouts for Public Meeting #1

Select Mesting Venue for Public Mesting #1

Advertisa Public Meating #1

Prapare Exhlbits for Public Meating #1

Fublic Meeting #1

Respond to Public Meeting # 1 comments

Fublic Meating #1 5 y

Prepars Handouts for Public Meating #2

JSalect Masling Venua for Public Mesting #2

Prepara Exhibits for Public Mesting #2

Euverlise Public Mesling #2

Public Mesating #2

Respond to Public Meeting #2 comments

Public Meeting #2 Summary

TASK 4

RIGHT OF WAY

Right of Entry Letters

Recover Existing Control

Record Search

Task 5

SURVEYING

Udar Data Collection

Task 7

DRAINAGE 5TUDY

Data Collection

Coordination with Agencles

Perform Analysis

312017

|Task Duration

|Concurrent Tasks

[Critical Path Tasks
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