Agreement No. XXXX-XXX

EXHIBIT “A”
SCOPE OF SERVICES

FM 546 Phase 11

Corridor Alignment Analysis, Public/Stakeholder Involvement, Schematic Design,
NEPA/Environmental Assessment (EA), Traffic Analysis, Geotechnical Investigation, Subsurface
Utility Engineering (SUE), Field Surveying, and Right-of-Way (ROW) Mapping

Limits:
South of McKinney National Airport (Harry McKillop Blvd) to Bridgefarmer Road in Lowry
Crossing, TX

PURPOSE

The Scope of Work to be performed by BGE, Inc. (the “ENGINEER”) under this contract will determine
and environmentally clear a feasible alignment for a 6-lane major thoroughfare, with a minimum of 120
feet of ROW, from the intersection of Harry McKillop Blvd and FM 546 in McKinney, Texas to
Bridgefarmer Road in Lowry Crossing, Texas.

FM 546 (the “Project”) will include alignment analysis, public/stakeholder involvement, schematic
design, NEPA/EA, minor level of service (LOS) traffic analysis, geotechnical investigations, SUE, field
surveying, and ROW mapping. Collin County (the “COUNTY”) serves as the owner of the Project.

NOTE: The project serves as a continuation of the FM 546 / CR 400 study (Phase 1), from Bridgefarmer
Road in Lowry Crossing, TX to US 380 at Boorman Lane in Princeton, TX. A Control-Section-Job (CSJ)
number will be coordinated with TXDOT and is needed for the EA and schematic development to allow
TxDOT to review and approve the project documents.

The Aerial LIDAR and Ortho-Photogrammetry was flown for the entire limits of this project in Phase | to
reduce mobilization costs and delays in Phase Il. Only processing of the Aerial Lidar and Ortho-
Photogrammetry for Phase 11 is needed and included as part of this contract.

DETAILS

o The initial phase of the Project will consist of an alternatives analysis, utilizing
public/stakeholder outreach and alternatives comparison matrix to assist in the identification and
selection of a recommended alternative to move directly into schematic design.

o Design Criteria for the project shall comply with TxDOT guidelines for multilane thoroughfares.

o This Project will be developed utilizing English units of measure and all final schematic exhibits
will be provided in roll format.

o The work described in this scope of services will include the following major work tasks:
Assembly and Review of Data; Corridor Section Evaluation; Diagrammatic Corridor
Refinement; Schematic Development; Hydrologic and Hydraulic Investigation; Environmental
Studies; Public Involvement; Project Management; Field Surveys, Right-of-Way Mapping,
Geotechnical Investigations, and Utility Investigation.
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o For the purpose of this contract, “Stakeholders” refers to, but is not limited, to the following:

COUNTY

Federal, state and local public officials
City of McKinney

City of Lowry Crossing
NCTCOG

NTMWD

Town of Fairview

TXDOT

USACE

Civic and Community leaders
Advisory committees

Interest Groups

OO0OO0OO0OO0OO0OO0OO0O0OO0OO0OO0

BASIC SERVICES
BS1. ASSEMBLY AND REVIEW OF DATA

A. Collection of Data, Reports, and Maps

The determination of data requirements, availability, and sources will be coordinated with the COUNTY.
Once the data needs and sources are identified, the ENGINEER will contact the appropriate agencies
and organizations to obtain the data. Data to be collected will include, but not be limited to:

o Previous studies, exhibits, designs, and reports.

o Stakeholder planning documents (zoning information, thoroughfare maps, preliminary plats,
design schematics).

o  Utility plans and documents from appropriate municipalities and utility companies.

* Readily available plan sets for crossing or abutting sections within the Project limits.

* Readily available flood plain information and studies from the Federal Emergency Management
Agency, FEMA, the Corps of Engineers and/or other governmental agencies.

o The ENGINEER will obtain electronic and/or hard copies from the COUNTY: GIS Data,
drainage reports, mapping, survey, and improvement plans within the scoped area. The
ENGINEER will acquire fromthe COUNTY any aerial mapping and soil data for the designated
area.

o The ENGINEER will acquire from the COUNTY any traffic/travel demand numbers for the
corridor to be used in LOS analysis.

o Obtain desktop level environmental constraints mapping from NCTCOG based on existing
environmental databases.

B. Field Reconnaissance

The ENGINEER will perform a corridor site visit to obtain field notes and digital photos along the project
corridor. This will include both environmental and engineering staff.

C. Review of Data/Base File Creation

The ENGINEER will review the data collected and from this information will:
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o Develop base CAD files (MicroStation Select Series 10) that will be utilized for corridor
evaluation including, but not limited to, existing utilities from visual analysis and additional
SUE research; FEMA flood plain limits converted from GIS; and parcels and right-of-way
converted from the latest Collin County Appraisal District GIS database.

o Initial environmental constraints mapping will be utilized to refine corridor limits to minimize
impacts to known environmentally sensitive areas.

Note: This project will use aerial LIDAR flown in Phase | and use it to create a 3D topographic existing
ground surface for use in the corridor evaluation process. The surface will be utilized to create
conceptual profile alignments and geometrics to refine corridor location and limits. After the corridor
evaluation is completed, the recommended corridor topo will be processed in detail to create design-level
survey and will be augmented with field survey to fill void areas as needed.

D. Preliminary Design Conference

The ENGINEER shall prepare and submit a Design Summary Report (DSR) to the COUNTY for review
and approval and attend a Kick-Off Meeting to establish and agree on fundamental aspects and concepts,
and establish the basic features and design criteria for the project. This DSR will be submitted and
coordinated with TXDOT Dallas District for their approval.

Task BS1 Deliverables
1. Field Notes and Site Photographs
2. Design Summary Report (DSR) in TXDOT Format

BS2. CORRIDOR TYPICAL SECTION EVALUATION

The ENGINEER will use typical sections developed in Phase | to prepare ultimate typical sections based
on a 6-lane urban major thoroughfare. The ENGINEER will prepare and analyze an interim typical section
(4-lane) as deemed appropriate and in coordination with the most recent traffic analysis within and
surrounding the corridor. The ENGINEER will analyze and prepare interim and ultimate typical sections
for the bridge improvements at Lavon Lake.

The COUNTY will provide selection and approval of any alternate design criteria and typical corridor
section.

Task BS2 Deliverables
1. Ultimate and interim typical sections for the corridor.

BS3. CORRIDOR ALTERNATIVES ANALYSIS

The ENGINEER will utilize previously developed alternative alignments and develop additional
alignments based on input from project stakeholders and property owners (coordination covered in BS7).
Up to five (5) alignment alternatives will be developed to a 30% schematic design level for use in an
alternatives comparison matrix.

Alternate corridor evaluation will include the following:
1. Identification of impacts in each of the following categories:
a. Enhanced Mobility and Safety
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i. Accessibility
ii. Safety
b. Cost Effectiveness
i. Construction Cost
ii. ROW Acquisition Impact
iii. Utility & Infrastructure
c. Engineering Feasibility
i. Compatibility with Other Projects
d. Environmental Impacts
i. Previous Public Input
ii. Socio-Economic & Neighborhood Impacts
iii. Noise Impacts
iv. Natural Impacts
v. Cultural Impacts
vi. Stakeholder Input
vii. Hazardous Materials
2. Preparation of Scoring Matrix for each impact (shown above)

A. McKinney National Airport/SP 399 Alignment Analysis

The ENGINEER will coordinate and identify a recommended corridor alignment in coordination with
City of McKinney, FAA, McKinney National Airport, TXDOT (and their US 380 consultant), the
COUNTY, Town of Fairview, and NCTCOG between Harry McKillop Blvd and the East Fork Trinity
River bridge. Engineering analysis will include at grade and sub-grade options (cut/cover, open cut/walls,
etc.) and will need to be coordinated with TXDOT’s latest efforts to develop a SP 399 controlled access
facility to either the west or east of the airport. Up to five (5) different alignment alternatives will be
developed for comparison and include conceptual cost estimates and drainage analysis for each for input
into a cost/benefit analysis. Horizontal alignments will be refined and conceptual vertical alignments
created for each option. Additionally, templates will be developed in Bentley’s OpenRoads (SS4)
software and used to create a proposed, conceptual 3D design model for use in conceptual cost estimate
development (earthwork, pavement quantities, etc.). Superelevation will be considered, if required, as
part of the conceptual effort for each alternative.

B. Crossing of the East Fork Trinity River Tributary to Lake Lavon

The crossing of the East Fork Trinity River is a complicated section with a lot of unknown variables.
The ENGINEER will develop alternative options, including a new location alignment (new bridge south
of the existing), at this location. Widening options will take into account environmental, utility,
hydraulic, geotechnical, structural, and traffic impacts. These alignments will be developed to a 30%
conceptual planning level of effort and include conceptual cost estimates and drainage analysis for input
into a cost/benefit analysis. Horizontal alignments will be refined and conceptual vertical alignments
created for each option. Additionally, templates will be developed in Bentley’s OpenRoads (SS4)
software and used to create a proposed, conceptual 3D design model for use in conceptual cost estimate
development (earthwork, pavement quantities, etc.). Superelevation will be considered, if required, as
part of the conceptual effort for each alternative.
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C. Development of Comparison Scoring Matrix

Develop a matrix-based scoring tool to be used to compare alternatives within each segment of alternative
analysis that supports the NEPA (National Environmental Policy Act) process. Items to be considered, but
not limited to, cost, environmental impacts, public/stakeholder input, safety, mobility, cost/benefit, etc.
Alternatives will be scored and the recommended alternative identified through the scoring matrix effort.

D. Public Meeting & Hearing

For public involvement related tasks, see section BS7. The ENGINEER will provide a response to any
stakeholder comments to the COUNTY, including engineering backup figures and/or exhibits.

The ENGINEER will provide a response to any stakeholder comments to the COUNTY, including
engineering backup figures and/or exhibits.

E. Corridor Presentation

The ENGINEER will prepare up to two (2) technical PowerPoint presentations and present a refined
corridor alignment for COUNTY approval.

Task BS3 Deliverables

Preliminary Corridor Exhibit Maps

Technical Report of Alternate Corridors

Final Corridor Exhibit Maps

All design files and deliverable in electronic format (PDF, DOC, DGN, DWG, etc.)

e

BS4. SCHEMATIC DEVELOPMENT

The ENGINEER will utilize the recommended corridor alignment from Task BS3 to develop a detailed
design schematic for the ultimate build-out of FM 546 (in coordination with the COUNTY and TxDOT).

The Engineer will prepare a schematic plan and profile layout to a scale of 1”=100" depicting the proposed
improvements for the project. The schematic shall include: the location of intersections, grade separations,
retaining walls, driveways; the geometric typical sections (pavement cross slopes, lane and shoulder
widths, slope rates for fills and cuts); vertical and horizontal geometry; the degree of horizontal curves
and vertical curve data, including “K” values, shall also be shown; the lane lines and/or arrows indicating
the number of lanes; the existing and proposed ROW limits; the existing and proposed drainage and
construction easements; the direction of traffic flow on all roadways; the geometrics of speed change
(acceleration, deceleration, climbing) lanes; removal items, and major utility conflicts. The schematic will
be prepared using the English system of units. All designs will be prepared in accordance with the latest
versions of: Roadway Design Manual (TxDOT), A Policy on Geometric Design of Highways and Streets
(AASHTO), Standard Specifications for Construction of Highways, Streets and Bridges (TxDOT),
Highway Operations Manual of the Traffic Operations Manual (TxDOT), and Highway Capacity Manual
(Transportation Research Board).
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In preparing the schematic, the ENGINEER will:

A. General

1.

o

Develop typical roadway sections for proposed FM 546 facility, major cross streets, and other
locations with specific design features (bridges, retaining walls, and intersections). Typical
sections for future cross streets will be based on best-available data provided by the COUNTY.
Produce plan & profile schematic exhibits on roll plots at a scale of 1” = 100" showing proposed
features, existing features, title block, and legend.

Develop a 3D corridor model of the proposed facility and provide design of roadway templates

and end conditions throughout the corridor according to the proposed design.

Evaluate potential utility conflicts based on Level C/D/B/A SUE data and label crossings on the

schematic.

Perform a LOS analysis using HCS7 and HMC? for a multi-lane highway.

Traffic Control Plans:

e Alternative Analysis. The Engineer shall consider the requirements for construction staging
and traffic control throughout the development of schematic design to ensure that the
proposed design can be constructed. The Engineer shall provide construction phasing
assumptions to the County as requested. A comparative assessment will be provided for up
to two (2) TCP alternatives.

e TCP Phasing Concept. The Engineer shall develop a TCP phasing concept. TCP Concept
layout shall analyze the phasing and traffic detours anticipated to construct the proposed
design of the schematic refinements in conjunction with the Geometric Schematic of the
Preferred Alternative.

e TCP Narrative and Construction Sequence. The Engineer shall prepare a Preliminary
Construction Narrative and Typical Sections in conjunction with the Geometric Schematic of
the Preferred Alternative.

e Quantity and Cost Estimate. The Engineer shall prepare a preliminary planning-level cost
estimate for the Preliminary Traffic Control Plan.

The Engineer shall perform tasks associated with the retaining wall layouts to determine retaining
wall lengths, types, and associated easements, ROW, and opinion of probably construction costs,
retaining wall structural design is not part of this work.

o Retaining wall layouts; based on roadway geometrics and provided cross section data, the
ENGINEER will develop preliminary layouts for all retaining walls on the plan and profile
of the schematic.; Retaining wall elevations for construction documents will not be developed.

e The Engineer shall prepare a Type and Cost Report. The report shall document the various
retaining wall types available for use on the project along with developing preferred criteria
for establishing a priority on retaining wall use versus acquiring additional ROW.

B. Intersections, Interchanges & Grade Separated Locations

The ENGINEER will evaluate, in detail, the following major intersections within the corridor:

a. FM 546 and proposed SP 399 South of Airport

b. East Fork Trinity River (proposed waterway bridge widening/new location)

c. Impacted intersections will be analyzed to tie correctly horizontally and vertically as part
of the intersection analysis

d. Any proposed roadways found through data collection and in coordination with
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stakeholders

At each location the ENGINEER will:

1.

o

© o

Design preliminary horizontal alignments for the intersections and grade-separated locations
based on the approved corridor alignment. Any proposed deviation from this approved alignment
will require COUNTY approval and re-design of a non-approved alignment is not included in this
scope of services.
Design of preliminary profiles for the intersections and grade-separated locations based on
preliminary horizontal alignments and vertical clearance requirements.
Perform a LOS analysis using HCS7 and HMC?7 for each of the following scenarios (utilizing
County provided traffic numbers):

a. Existing Condition — Build Out Year

b. Existing Condition — Horizon Year

c. Proposed Condition — Build Out Year

d. Proposed Condition — Horizon Year
“Build out Year” refers to the year when construction for the project would be complete. “Horizon
Year” refers to 20 years after the project has been constructed.
Determine preliminary bridge configuration including overall length, span lengths, and an
assumed structure depth. Bridge layouts will be prepared per TXDOT standards and will be based
on needed span length, an assumed substructure depth, and proposed profile. Preliminary bridge
layouts will be submitted with the schematic to TxDOT for review and approval.
Design preliminary locations and limits of retaining.
Show preliminary location of cross culverts including preliminary sizing. Studied floodplain areas
within the project corridor will be displayed based on available GIS data.
Identify approximate major utility locations based on Level C/D/B subsurface utility engineering
(SUE).
Design and show preliminary pavement markings.
Determine preliminary right-of-way including any necessary easements based on proposed
geometric design. Surveyed property boundaries will be developed once a recommended
alternative corridor is selected to move forward into schematic design. County Appraisal District
GIS parcel data will be used in the alternatives analysis phase of the project and converted to
Microstation DGN format.

C. Project Delivery

The schematics will be provided to the County and TxDOT for review at the following stages of
completion:

1.
2.
3.

4.

Concept (30%) — Plan view
Preliminary (60%) — Plan & Profiles; Cross Sections; Cost Estimate
Pre-Final (90%)
a. Plan and Profile Layout
b. Cross Sections
c. Cost Estimate
d. Draft Level of Service Analysis Report
e. Draft TCP Narrative and Construction Sequence
Final (100%) — Plan & Profiles; Cross Sections; Cost Estimate
Plan and Profile Layout
Cross Sections
Cost Estimate
Level of Service Analysis Report
TCP Narrative and Construction Sequence

®Poo0oe
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Prior to each submission, the ENGINEER will:

1. Log any previous County or stakeholder comments in a Comment Response Log spreadsheet and
provide a resolution for each comment.

2. Provide a Quality Control (QC) review of plans, calculations, documents, and other supporting
design data, if requested by the COUNTY.

3. Provide a Quality Assurance (QA) audit of the QC review to assure all comments were addressed
and/or resolved.

4. Coordinate production of the milestone deliverables including printing, compiling electronic files,
and preparation of a transmittal letter.

D. Project Update Presentations

The ENGINEER will prepare and present up to two (2) technical PowerPoint presentations during the
schematic design providing a briefing on project schedule, design development, and future tasks.

Task BS4 Deliverables

1. Concept Schematic (30%)

2. Preliminary Schematic, Cross Sections, and Estimate (60%)

3. Pre-Final Schematic, Cross Sections, Draft TCP Narrative/Construction Sequence, and Estimate
(90%)

Final Schematic, Cross Sections, TCP Narrative/Construction Sequence, and Estimate (100%)
QA/QC Documentation for each milestone deliverable, if requested

Technical PowerPoint Presentations

Final Electronic Design Files placed on USB thumb drive

No ok

BS5. HYDROLOGIC AND HYDRAULIC INVESTIGATION

The Engineer shall perform drainage tasks to determine the approximate size and type of cross drainage
structures. Cross drainage analysis will include a comparison of existing and future land use based on
City of McKinney land uses in the watershed and the cross-drainage structures needed for both
conditions. Drainage tasks will be performed in accordance with Collin County and TxDOT
requirements.

Drainage crossings will be classified as major or minor, as follows:

Major Crossing - A culvert that provides an opening of more than 100 SF in single or multiple
installations. Culverts are classified as bridge class culverts when they provide an opening measured
along the center of the roadway of more than 20 feet between extreme ends of the openings for single
and multiple box culverts. All bridges will be classified as major drainage crossings. Major crossings
should be analyzed using HEC-RAS.

Minor Crossing - Any drainage crossing not classified as major will be considered a minor drainage
crossing and will be analyzed using HY-8 or similar culvert modeling software.

Scour analysis will not be provided as part of this work. Scour countermeasures will be approximated
for inclusion in the opinion of probable construction cost. Driveway culverts and cross street culverts
will not be designed as part of this work but will be considered in the opinion of probable construction
cost.

The following drainage tasks will be performed in the preparation of the schematic layout:
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A. Minor Cross Drainage - estimate 9 minor drainage crossings

1. Drainage Area Mapping
Delineate drainage area boundaries based on Collin County GIS data, North Central Texas
Council of Governments (NCTCOG) contour maps, Texas Natural Resources Information
System (TNRIS) Lidar, United States Geological Survey (USGS) contour maps, or other
suitable topographic maps, if available. A drainage area map exhibit will be presented on
11”x17” plan sheets at maximum 1" = 200" scale with topographic data shown and labeled and
included in the Drainage Design Technical Summary Report.

2. Calculate Discharges
Determine conveyance paths, channel slopes, time of concentration, Natural Resources
Conservation Service (NRCS) curve numbers and other factors as required to determine
frequency-discharge relationships using hydrologic models. Determine preliminary design
flows for the crossings based on the design frequency and a check of the 100-yr event using the
appropriate hydrologic method. Previous studies, including local studies, shall be obtained and
considered during the hydrologic analysis. The results of the hydrologic calculations will be
tabulated and presented in the Drainage Design Technical Summary Report.

3. Size & Locate Cross Drainage Structures
Determine approximate cross drainage structure sizes denoting size, type, orientation, flowlines,
tailwater, and headwater conditions. Approximate sizing will be shown on the schematic along
with needed drainage easements. Evaluate existing cross culverts for extension. HY-8 culvert
analysis software will be used to size minor culvert crossings. The results of the hydraulic
calculations will be tabulated and presented in the Drainage Design Technical Summary Report.
The Engineer will provide opinion of probable construction costs.

B. Major Cross Drainage - 1 crossing (East Fork Trinity River)

1. Obtain and Review Available FEMA Data & Reports
The ENGINEER will obtain available Flood Insurance Studies (FIS), Flood Insurance Rate
Maps (FIRMS), Letters of Map Revisions (LOMR), and electronic data readily available from
FEMA for East Fork Trinity River.

2. Drainage Area Mapping
Delineate drainage area boundaries based on Collin County GIS data, North Central Texas
Council of Governments (NCTCOG) contour maps, Texas Natural Resources Information
System (TNRIS) Lidar, United States Geological Survey (USGS) contour maps, or other
suitable topographic maps, if available. A drainage area map will be presented on 11”x17” plan
sheets at maximum 1" = 500’ scale with topographic data shown and labeled.

3. Calculate Discharges
Determine conveyance paths, channel slopes, time of concentration, Natural Resources
Conservation Service (NRCS) curve numbers and other factors as required to determine
frequency-discharge relationships using hydrologic models. Determine preliminary design flows
for the crossings based on the design frequency and a check of the 100-yr event using the
appropriate hydrologic method. Previous studies, including FEMA and local studies, shall be
obtained and considered during the hydrologic analysis. The results of the hydrologic
calculations will be tabulated and presented in the Drainage Design Technical Summary Report.

4. Develop Hydraulic Models
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Develop water surface profile models of open channels for existing/pre-project and proposed
design conditions in accordance with Collin County, TXxDOT, and Federal Emergency
Management Agency (FEMA) requirements. All relevant conveyance features, (channels,
culverts, slab bridges, encroachments) will be included in the hydraulic analysis using HEC-
RAS.

Develop Alternative Drainage Schemes (up to 2)

Based on the results of the discharge calculations and water surface profile models, develop
alternative schemes to alleviate potential adverse drainage issues (if any) associated with the
roadway construction. Determine optimum drainage scheme to be used for schematic design.
An alternatives analysis will be performed to determine if cross drainage structures should be
bridge class culverts or span bridges. The Engineer will develop preliminary layouts for all
bridge-class culverts and span bridges on the plan and profile of the schematic. The Engineer
will provide opinion of probable construction costs.

Identify Easement Requirements
The Engineer shall identify any required drainage easements needed to accommodate drainage
facilities at inlet and discharge points along the route.

C. Closed Storm Sewer

The Engineer will provide an approximation of trunk size and inlet spacing for the closed storm sewer
system and ensure adequate drainage to an outfall location can be obtained. The Engineer will
determine ROW and easement needs and include the system in the opinion of probable construction
cost. Summary of findings and associated exhibits shall be included as part of the drainage report.

D. Drainage Design Technical Summary Report

Upon completion of the hydraulic analyses and alternative evaluations of potential improvements for the
project drainage system, the ENGINEER shall prepare a Drainage Design Technical Summary Report.
A preliminary report will be submitted with the 60% schematic deliverable and the final report will be
submitted with the 100% schematic submittal. The report shall include the following sections:

1.

2.

o

PROJECT FEATURES: location, study objectives, general stream and watershed information,
and other pertinent facts.

HYDROLOGY: watershed description, soil and land use information, source of hydrologic data
and methodology/models used to develop flow data, pertinent input data and parameters for
hydrologic analyses; summary table of results for full range of peak discharges for 2-, 5-, 10-,
25-, 50-, 100-, yr events.

HYDRAULICS: overview of hydraulic modeling process, including data sources, specific
model uses, descriptions of existing drainage structures, discussion of design alternatives and
the results of respective hydraulic modeling for the scenarios evaluated; hydraulic model output
data including existing, hydraulic data sheet, and proposed conditions summary tables; summary
of assumptions made in preliminary closed storm sewer design.

SUMMARY OF CONCLUSIONS / RECOMMENDATIONS: summary of study objectives,
alternatives being considered, opinions of probable costs and identification of preferred design
alternatives.

PHOTOGRAPHS, FIGURES AND APPENDICES: all items necessary to support the analysis.
ELECTRONIC DATA: computer files of hydrologic and hydraulic modeling with appropriate
labeling of location, project reference, and submittal date.

10
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7. FINALIZED DOCUMENT: one (1) copy of final report with electronic submittal to include a
PDF of the entire report.

Task BS5 Deliverables

Plan and Profile depictions of drainage structures on Schematic

Drainage Area Map Exhibits

Preliminary Drainage Design Technical Summary Report at 60% schematic.
Final Drainage Design Technical Summary Report at 100% schematic.
Opinion of Probable Construction Costs

aokrwbdE

BS6. SOCIAL, ECONOMIC AND ENVIRONMENTAL STUDIES

During the alternatives analysis phase, up to five different alignments will be analyzed. Based on the
National Environmental Policy Act (NEPA) requirements, a Preferred Alternative will be selected and
classified as an environmental assessment (EA) as identified by TxDOT and Federal Highway
Administration (FHWA) under the NEPA.

Each deliverable shall be sufficiently detailed to provide satisfactory basis for thorough review by the
State, FHWA, and (where applicable) agencies with regulatory oversight. Any deliverable not
specifically stated in the scope is excluded from this scope of services. Any additional services required
to comply with environmental policies, laws, regulations, or procedures will be performed under a
separate scope of services.

Task 1: Constraints Map

This task will include a establishing a Study Area boundary for the route study based on previous
studies, existing roadway corridors, and collected traffic evaluations and projections. The established
Study Area will be used for the development of the constraints map.

A constraints map for the Study Area will include environmental concerns, known constraints, aerial
photography, contour information, and utility information, developed based on research of public
databases and sources, and detailed screening measures for eliminating non-viable corridors.

Task BS6.1 Deliverables
1. Preliminary Constraints Map (PDF and up to 2 hardcopies)
2. Final Constraints Map (PDF and up to 2 hardcopies)

Task 2: Environmental Analysis for the Alternatives Analysis

This task will include data collection and field reconnaissance for the Study Area and up to five
alternative corridors. Assume no right of entry for the alternative corridors. All field reconnaissance for
this task will be conducted from public ROW. Right of entry is reserved for the Preferred Alternative
corridor. The results will be included in the NEPA document.

Resources evaluated in the analysis will be in accordance with current Federal and State statutes,
regulations and guidelines and the State’s latest codes, practices, criteria, specifications, policies,
procedures, and Statement of Understanding including but not limited to National Environmental Policy
Act (NEPA) (42 U.S.C. 4371, as amended) and TAC Title 43 Part 1, Chapters 2 and 16.

Obtain environmental data from publicly available sources and purchased through GeoSearch. The
information will be collected in GIS format and incorporated in the Constraints Map for the Study Area.

11
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Update periodically publicly available information including but not limited to: locations of public
buildings (schools, churches, parks), aerial photography, National Wetland Inventory data, Soil Survey
data, TCEQ & EPA hazardous materials database information, FEMA floodplain information,
vegetation information, and habitat for Federal and State protected species known to occur in Collin
County. Available information will be complied into an Alternatives Analysis Matrix.

Task BS6.2 Deliverables:
1. Preliminary Alternatives Analysis Environmental Constraints Technical Memorandum (PDF
and up to 2 hardcopies)
2. Final Alternatives Analysis Environmental Constraints Technical Memorandum (PDF and up to
2 hardcopies)

Task 3: NEPA Environmental Studies for Preferred Alternatives

The Engineer will prepare environmental studies following the online TXDOT Environmental ToolKkit to
accompany the schematic for each corridor. These deliverables will be prepared to link the schematic to
the future National Environmental Policy Act (NEPA) document(s). The Engineer will prepare the
following assessments:

Community Impact Assessment

e Conduct community impact investigations in accordance with current Federal and State rules,
regulations, and guidelines.

e Utilize TXDOT guidance provided in the TXDOT Environmental Toolkit for this task.
Complete the TXDOT Community Impact Assessment Form Technical Report.

Archeological Resources Assessment

o Prepare a Project Initiation Letter and Texas Antiquities Permit Application based on data
collection and field reconnaissance for the Preferred Alternative.

e Conduct a pedestrian survey and report of sufficient intensity to determine the nature, extent, and
potential significance of any cultural resources located within the Area of Potential Effect of the
Preferred Alternative in accordance with report guidelines as outlined by the Texas Historical
Commissions Rules of Practice and Procedures.

e Utilize TXDOT guidance provided in the TXDOT Environmental Toolkit for this task.

o Complete the TXDOT Archeological Background Study Report and TXDOT Archeological
Pedestrian Survey Report for the Preferred Alternative corridor.

Historic Properties Assessment

e Prepare a historic building survey report that will follow the Secretary of the Interior’s Standards
and Guidelines for Archeology and Historic Preservation and document historic buildings and
structures within the Area of Potential Effect based on data collection and field surveys of the
Preferred Alternative corridor.

o Utilize TXDOT guidance provided in the TXDOT Environmental Toolkit for this task.

o Complete the TXDOT Project Coordination Request for Historical Studies Form, Historic
Resources Research Design, and Reconnaissance Survey Report for the Preferred Alternative
corridor.

12
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Water Resources Assessment

Prepare report documenting the project’s effects on protected water resources based on data
collection and field surveys for the Preferred Alternative corridor.

Utilize TxDOT guidance provided in the TXDOT Environmental Toolkit for this task.

Prepare a wetland delineation report identifying: specific impacts to Waters of the United States,
measures to minimize the impacts, and applicable Section 404 options in accordance with current
permits and conditions based on data collection and field surveys for the Preferred Alternative
corridor.

Complete the TXDOT “Surface Water Analysis” for each of the Preferred Alternative corridors.

Biological Resources Assessment

Prepare report documenting the project’s effects on protected biological resources based on data
collection and field surveys for the Preferred Alternative corridor.

Utilize TxDOT guidance provided in the TXDOT Environmental Toolkit for this task.

Complete the TXDOT Species Analysis, Species Analysis Spreadsheet, and Tier | Site
Assessment for the Preferred Alternative corridor.

Air Quality Assessment

Air quality analysis will be in accordance with current Federal and State rules, regulations, and
guidelines.

Utilize TXDOT guidance provided in the TXDOT Environmental Toolkit for this task.
Complete the TXDOT Air Quality Technical Report for the Preferred Alternative corridor.

Hazardous Materials Initial Site Assessment

Prepare a Hazardous Materials Initial Site Assessment (ISA) based on the data collection and
field survey conducted and identify potential hazardous material sites in the Preferred Alternative
corridor.

Utilize TxDOT guidance provided in the TXDOT Environmental Toolkit for this task.

Complete the TXDOT Hazardous Materials ISA Form Technical Report for the Preferred
Alternative corridor.

Traffic Noise Assessment

Conduct a preliminary traffic noise analysis in accordance with current Federal and State rules,
regulations and guidelines for the Preferred Alternative.

Utilize TXDOT guidance provided in the TXDOT Environmental Toolkit for this task.

Prepare a Traffic Noise Technical Report for the Preferred Alternative.

Indirect and Cumulative Impact Assessment

Conduct an indirect and cumulative impact assessment per current TXDOT guidance and the
AASHTO Practitioner's Handbook 12: Assessing Indirect Effects and Cumulative Impacts Under
the National Environmental Policy Act (NEPA) for the Preferred Alternative corridor.

Utilize TxDOT guidance provided in the TXDOT Environmental Toolkit for this task.

Section 4(f) of the U.S. Department of Transportation Act De Minimis Evaluations
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Prepare up to one Checklist for Section 4(f) De Minimis for Public Parks, Recreation Lands, Wildlife &
Waterfowl Refuges, and Historic Sites per the TxDOT Environmental Online Toolkit for the Preferred
Alternative corridor.

Section 6(f) of the Land and Water Conservation Fund Act

The Engineer will research and review publicly available data to determine if Land and Water
Conservation Funds were applied to any properties within the Preferred Alternative and prepare one
initial coordination letter with TxDOT.

Chapter 26 of Texas Parks and Wildlife Code

Prepare up to one Checklist for Chapter 26 of the Texas Parks and Wildlife Code and all applicable
investigations per TXDOT’s online Environmental Toolkit for each of the Preferred Alternative

corridors.

Task BS6.3 Deliverables

1. Draft & Final Community Impact Assessment Form Technical Report (up to 2 hard copies of
drafts and 1 hard copy of final and electronic PDF of each)

2. Draft & Final Archeological Background Study Report (up to 2 hard copies of drafts and 1 hard
copy of final and electronic PDF of each)

3. Draft & Final Archeological Pedestrian Survey Report (up to 2 hard copies of drafts and 1 hard
copy of final and electronic PDF of each)

4. Draft & Final Project Coordination Request for Historical Studies (up to 2 hard copies of drafts
and 1 hard copy of final and electronic PDF of each)

5. Draft & Final Historic Resources Research Design (up to 2 hard copies of drafts and 1 hard
copy of final and electronic PDF of each)

6. Draft & Final Historic Resources Reconnaissance Survey Report (up to 2 hard copies of drafts
and 1 hard copy of final and electronic PDF of each)

7. Draft & Final Wetland Delineation Report (up to 2 hard copies of drafts and 1 hard copy of final
and electronic PDF of each)

8. Draft & Final Surface Water Analysis (up to 2 hard copies of drafts and 1 hard copy of final and
electronic PDF of each)

9. Draft & Final Biological Evaluation Form Technical Report (up to 2 hard copies of drafts and 1
hard copy of final and electronic PDF of each)

10. Draft & Final Air Quality Technical Report (up to 2 hard copies of drafts and 1 hard copy of
final and electronic PDF of each)

11. Draft & Final Hazardous Materials Initial Site Assessment Form Technical Report (up to 2 hard
copies of drafts and 1 hard copy of final and electronic PDF of each)

12. Draft & Final Traffic Noise Technical Report (up to 2 hard copies of drafts and 1 hard copy of
final and electronic PDF of each)

13. Draft & Final Traffic Indirect and Cumulative Technical Report (up to 2 hard copies of drafts
and 1 hard copy of final and electronic PDF of each)

14. Checklist for Section 4(f) De Minimis for Public Parks, Recreation Lands, Wildlife &
Waterfow! Refuges, and Historic Sites (up to 2 hard copies of drafts and 1 hard copy of final
and electronic PDF of each)

15. Section 6(f) of the Land and Water Conservation Fund Act report (up to 2 hard copies of drafts
and 1 hard copy of final and electronic PDF of each)

16. Checklist for Chapter 26 Evaluation (up to 2 hard copies of drafts and 1 hard copy of final and
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electronic PDF of each)
Task 4: NEPA Environmental Assessment (EA) and Finding of No Significant Impacts (FONSI)
The Engineer will prepare a separate environmental assessment (EA) to accompany the schematic.

Each EA shall be in accordance with current Federal and State rules, regulations, and guidelines and
utilize TXDOT guidance provided in the TXDOT Environmental Toolkit.

The EA content shall be in sufficient detail to meet regulatory requirements for legal sufficiency and
include all items listed in the Environmental Document Review Checklist and the Administrative
Completeness Review Checklist.

Prepare Finding of No Significant Impacts (FONSI) forms and notice of availability (NOA) forms based
on the TXDOT guidance provided on the TXxDOT Environmental Toolkit.

Task BS6.4 Deliverables

1. Draft Environmental Assessment (up to 2 hard copies of drafts and 1 hard copy of final and
electronic PDF of each)

2. Final Environmental Assessment (up to 2 hard copies of drafts and 1 hard copy of final and
electronic PDF of each)

3. FONSI Form (up to 2 hard copies of drafts and 1 hard copy of final and electronic PDF of each)

4. NOA for FONSI Form (up to 2 hard copies of drafts and 1 hard copy of final and electronic
PDF of each)

Task 5: U.S. Army Corps of Engineers (USACE) Coordination

For the portion of the Preferred Alternative that crosses the Lake Lavon, the Engineer will prepare a pre-
application meeting request to the USACE Fort Worth District.

The Engineer will also attend up to seven (7) meetings with the Lake Manager and up to three (3)

meetings with the USACE Fort Worth District. The Engineer will prepare exhibits, maps, or other
needed materials required for the meetings and support needed coordination to get USACE project
concurrence.

Task BS6.5 Deliverables
1. USACE Pre-application Meeting Request and Meeting Notes (1 hard copy of final and
electronic PDF of each)
2. Meeting minutes/documentation for all other USACE meetings

BS7. PUBLIC/STAKEHOLDER INVOLVEMENT
A. Public Involvement Plan

The project team will develop a comprehensive Public Involvement Plan (PIP) that will include
communications with stakeholders and the general public. Key items will include:

The project team will revise the Stakeholder Identification (includes the creation of a database for
elected/public officials and business/community leaders along the corridor) to include but not limited to,
officials in Collin County, TXDOT, City of McKinney, Town of Fairview, USACE, NTMWB, and
NCTCOG.
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Public and Stakeholder Definitions
Outreach Timeline

Goals

Stakeholder Meetings Methodology
Public Meetings Methodology
Public Hearings Methodology
Quality Assurance Protocols

B. Public Involvement Management

This task provides for the monthly management of tasks and activities, as well as internal project team
meetings. In addition, the project team will utilize publicinput.com for public and stakeholder
involvement management. The system will track stakeholder progress from kick-off through the end and
assist with identifying and managing stakeholder input throughout the corridor area.

The task includes the utilization of Facebook and Twitter ad space for up to 20,000 residents along the
corridor. Each ad placement is approximately $300. For each public meeting and public hearing, as well
as general information updates, we estimate the number of ad placements to be 12.

C. Stakeholder Coordination/Involvement

Prior to following the TXDOT protocols for an Environmental Assessment, the project team will work
with identified stakeholders to ensure that the right participants are at the table and to conduct a series of
policy briefings and technical briefings. Task 3 is divided into 2 stages:

1. Stage A: Policy briefings will be conducted with the elected/public officials, while technical
briefings will be conducted with county, city and state staff. It is estimated that each stakeholder
meeting will not exceed 12 participants.

The following stakeholder meetings are identified:
City of McKinney/Airport & Town of Fairview

Up to two Policy and two Technical Stakeholder Meetings Prior to the First Public Meeting
Up to six Policy and six Technical Stakeholder Meetings Throughout Project

Representatives from the county, TXDOT, USACE, NCTCOG and NTMWB will be invited to
each of the above meetings, if applicable.

The project team will coordinate these meetings, as well as RSVPs, identify appropriate venues,
create sign-in sheets, take notes and develop summaries for each meeting.

2. Stage B: The project team will conduct two additional stakeholder meetings that bring the
technical, policy and business stakeholders together for facilitated discussions to build
consensus and identify appropriate project goals.

The project team will coordinate these meetings, as well as RSVPs, identify appropriate venues,
create sign-in sheets, take notes and develop summaries for each meeting, as well as assist with
facilitation.

D. Additional Property Owner/Stakeholder Coordination: It is anticipated that the following,
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additional meetings may be needed to coordinate and gain consensus for the recommended

alternative in the early stage of the project. Each will include time to prepare for and document each

meeting.

o For our current, worst-case alignment scenario, there are thirty-nine (39) possible properties to
be impacted along the corridor. It is assumed that we would plan for and attend up to thirty-five
(35) meetings with affected property owners along the corridor throughout the alignment
analysis stage of the project.

o Prepare for and attend up to four (4) quarterly meetings with TxDOT to coordinate the SH 399
alignment surrounding the McKinney National Airport.

e Prepare for and attend a separate meeting (1) with NCTCOG to discuss their Collin County
Strategic Roadway Initiative, projected traffic volumes within the project limits, demographics,
and development of traffic numbers for use in microsimulations for the corridor.

o Prepare for and attend up to two (2) meetings with bicycle groups that utilize the corridor.
Identified are the following: Bike DFW, Plano Bicycle Association, Shawnee Trail Cycling
Club.

e We anticipate a need to hold one (1) separate meeting/work session with Lowry Crossing early
in the project to discuss concerns, options, impacts, etc. (Bob Petitt — EDC; Janis Cable — City
Secretary; Derek Stephens — Mayor; Marley Phillips — Mayor Pro Tem; Paul Wood - Fire
Chief)

1) Public Meetings
For Environmental Assessment purposes, the project will require two (2) public meetings.
Public Involvement coordination for each meeting includes the development of the following:

TxDOT Public Meeting Checklist

EO/PO Database

APOQ Database

Public Notice (English/Spanish)

Location Map

Venue Coordination

Newspaper Ad Placement and Schedule Matrix
Public Meeting Materials

Comment Cards (English/Spanish)

Sign-in Sheets

Public Meeting Photography

Public Meeting Registration

Coordination of All Public Meeting Comments & Responses
Public Meeting Summary

2) Public Hearings

For Environmental Assessment purposes, the project will require one (1) public hearing to adhere to
NEPA requirements.

Public Involvement coordination for each public hearing includes the development of the following:

o TxDOT Public Meeting Checklist
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EO/PO Database

APO Database

Public Notice (English/Spanish)

Location Map

Venue Coordination

Newspaper Ad Placement and Schedule Matrix
Public Meeting Materials

Comment Cards (English/Spanish)

Sign-in Sheets

Public Meeting Photography

Public Meeting Registration

Coordination of a Court Reporter and Report
Coordination of All Public Meeting Comments & Responses
Public Hearing Summary

Task BS7 Deliverables
1. Public Meeting sign-in sheets, comment sheets, project information handout, and meeting
summary report.
2. Public Hearing sign-in sheets, comment sheets, project information handout, PowerPoint
presentation, and meeting summary report.

BS8. PROJECT MANAGEMENT

The ENGINEER’s project manager, in coordination with the County’s Director/Assistant Director of
Engineering, will be responsible for directing and coordinating all activities and personnel associated
with this project.

A. Schedule, Progress Reports, and Invoices
The ENGINEER will prepare a graphic milestone schedule indicating completion dates of major work
items, deliverables, and reviews.

The ENGINEER will submit monthly progress reports to the County. Invoices for all work completed
during the period will be submitted monthly to the County and will be time and material based
(Specified Rate). Monthly progress reports will include verbal description of all activities ongoing or
completed during the reporting period, problems encountered, and action required to remedy them. The
progress report will include a tabulation of percent complete by task.

B. Progress/Coordination Meetings

Attend an estimated twenty-four (24) project team meetings with Collin County. The purpose of these
meetings is to discuss project status, plan upcoming events, and discuss and resolve any key project
issues. Meeting minutes will be prepared by the ENGINEER and distributed for all meetings.

The ENGINEER will coordinate and hold twenty-four (24) internal monthly team meetings to
coordinate critical path schedule items, outstanding tasks, and risk factors for the project to keep the
project on track and on budget.

The ENGINEER will prepare subcontracts for subconsultants, direct and monitor subconsultant
activities, and review and recommend approval of subconsultant work and invoices.
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Task BS8 Deliverables
1. Monthly Progress Reports and Invoices
2. Design Schedule
3. Meeting Sign-In Sheets and Minutes (24 Meetings)
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SPECIAL SERVICES

SS1. SURVEY AND RIGHT-OF-WAY

General Standards

All surveys shall meet or exceed the standards set in the Professional Land Surveying Practices Act, the
General Rules of Procedures and Practices promulgated by the Texas Board of Professional Engineers
and Land Surveyors (TBPELS), and TXDOT’s Survey Manual, latest edition, and shall be accomplished
in an organized and workman-like manner, subject to the approval of the COUNTY.

TxDOT’s Right-of-Way Procedures Preliminary to Project Release, Volume 1, (online at:
http://manuals.dot.State.tx.us/) and TXDOT’s Survey Manual, latest edition, will serve as a guide for the
format and preparation of all right-of-way documents produced, including Right-of-Way maps, property
descriptions (including parcel plats), and other Right-of-Way work products, unless otherwise directed
by the COUNTY.

The North American Datum of 1983 (NAD83), Texas Coordinate System of 1983 (State Plane
Coordinates), with an applied combined scale factor utilized by TXDOT for Collin County, with values
in U.S. Survey Feet, will be used as the basis for all horizontal coordinates derived, unless otherwise
directed by the COUNTY.

Elevations will be based on the North American Vertical Datum 88 (NAVD88), unless otherwise
directed by the COUNTY.

All GPS work, whether primary control surveys or other, shall meet or exceed the current TXDOT’s
Survey Manual, latest edition, to the order of accuracy specified in the categories listed below or in a
work authorization. If the order of accuracy is not specified in this contract or in a work authorization,
the work shall meet or exceed the order of accuracy specified in the publications listed in this paragraph.

All conventional horizontal and vertical control surveys shall meet or exceed the current, TXDOT’s
Survey Manual, latest edition, and the Texas Society of Professional Surveyors (TSPS) Manual of
Practice for Land Surveying in the State of Texas, latest edition, to the order of accuracy specified, and
in the categories listed below or in a work authorization. If the order of accuracy is not specified in this
contract or in a work authorization, the work shall meet or exceed the order of accuracy specified in the
publications listed in this paragraph.

In order to ensure accuracy and accountability of the services provided under this contract, the Surveyor
may be required to certify work performed under this contract as true and correct according to, TXDOT’s
Survey Manual, latest edition or the TSPS Manual of Practice for Land Surveying in the State of Texas,
as may be applicable.

The Surveyor shall provide temporary signing and traffic control in and around survey operations. All
signs, flags and safety equipment shall be provided by the Surveyor. The COUNTY shall be notified at
least 48 hours in advance of any lane closures.

The Surveyor shall provide all personnel, equipment, and survey supplies necessary for the performance
of the activities required by this agreement or by any work authorization.
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Data (original and processed) shall be provided to the COUNTY on a compact disk or other approved
medium and shall be in the following formats: Microsoft Word for word processing, MicroStation,
Geopak V8i for graphics applications.

Variations from these software applications or other requirements listed above shall only be allowed if
requested in writing by the Surveyor and approved by the COUNTY .

The Surveyor shall perform Quality Control/Quality Assurance on all procedures, field surveys, data,
and products prior to delivery to the COUNTY. If, at any time, during the course of reviewing a
submittal of any item it becomes apparent to the COUNTY that the submittal contains errors, omissions,
and inconsistencies, the COUNTY may cease its review and return the submittal to the Surveyor
immediately for appropriate action by the Surveyor. A submittal returned to the Surveyor for this reason
is not a submittal for purposes of the submission schedule.

The Standards for services that are not boundary-related but that relate to surveying for engineering
projects may be determined by the project Engineer, construction specifications, or design specifications.

Survey Location
Survey will be performed along the approved corridor determined in Task BS3.

Specific Work to Be Performed (Survey)
1. The Surveyor shall use the Horizontal and Vertical Control Monuments established in Phase 1.

2. Provide cross-sections of any existing public roadways in the corridor with shots being taken at
the ROW, ditch line, edge of shoulder, edge of travel lane and centerline.

3. Provide structure details of all visible cross culverts including flow line elevations, inside top of
slab elevations, top of road profile and structural dimensions, and downstream channel cross
sections within the project limits.

4. Locate existing visible improvements within the project limits, including but not limited to,
manholes, water valves, concrete, fences, buildings and other visible utilities.

5. Surveyor shall obtain Right-of-Entry permission prior to physically accessing any private
property. Surveyor will utilize public records to determine ownership data and secure permission
to enter private property for purposes of performing Land Surveying. A right-of-entry (ROE)
letter will be prepared on County letterhead and mailed to each property owner in the project
limits. A written response will be requested either confirming or denying ROE. The Surveyor
will make reasonable attempts to contact each landowner verbally prior to conducting any
fieldwork if written correspondence is not successful. A log of all contact with landowners will
be maintained.

6. Prepare a final design and topographic drawing in MicroStation, Geopak V8i showing all
features located in the field, an ASCII coordinate file of the associated points located in the field
and a hard copy of all field notes and field sketches.

7. Determine boundary lines and rights-of-way lines for approximately 84 parcels and/or rights-of-
way that are within or adjacent to the technically preferred alignment.

8. All Surveying shall be performed under the direct supervision of a Professional Land Surveyor
licensed and in good standing with the State of Texas.
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Deliverables (Survey)

1.
2.

ROE Contact Log, copies of ROE permission letters

DGN file containing planimetrics, contours, break lines, and property lines and ownership
information

Microstation GeoPak DTM file
ASCII file of points, field notes and field sketches

Specific Work to Be Performed (Right-of-Way)

1.

The Surveyor will prepare overall Parcel Exhibit Map. The Surveyor shall use the previously
established Aerial mapping image as a backdrop for the new parcel configuration that comprises
the length of the new Right-of-Way corridor. The overall Parcel Exhibit Map will show the new
right-of-way lines, parcel boundaries, current ownership, bearings and distances and set or found
monumentation for the new right-of-way corridor. Each 22x 34” sheet will cover approximately
5,600 feet of length of the new right-of-way corridor.

The Surveyor will prepare up to 39 Parcel Exhibits. These will show the individual
configurations that comprise the new right-of-way corridor. These will show new right-of-way
lines, parcel boundaries, current ownership, bearings and distances and set or found
monumentation. They will be reviewed by COUNTY and ENGINEER representatives for
correctness and parcel configuration. These will include area designations for any determined
prescriptive easement areas within the boundaries of the Parcel Exhibits and shown for appraisal
purposes. There are approximately 39 Parcels that need Right-of-Entry permission within the
Right-of-Way corridor. If Right-of-Entry can’t be obtained, the Surveyor will be unable to set
the new Right-of-Way monuments on those Parcels. The Surveyor could prepare Parcel Exhibits
omitting the new Right-of-Way monumentation to be set. New Right-of-Way monuments can
be set after Collin County obtains title to these parcels.

The Surveyor will prepare up to 39 Metes and Bounds descriptions that describe the Parcel
boundaries. These will be signed and sealed by a Texas Registered Professional Land Surveyor
and will become part of each Parcel Exhibit and suitable for acquisition purposes. These will be
prepared after Parcel Exhibits have been reviewed and approved by others.

The Surveyor shall research public records to obtain names, physical addresses, mailing
addresses, and telephone numbers, if available, of all property owners that adjoin and are within
the ROW Mapping project limits. The surveyor shall fill out an Excel Spreadsheet with the found
information. The Surveyor shall obtain copies of all parent tract recorded deeds and current
subdivision plats within the project limits.

ABSTRACT MAP (Working Sketch): The Surveyor shall create an Abstract Map (Working
Sketch) of up to 39 properties (assumed from worst case scenario alignment) for the ROW
Mapping Project. The final Micro-Station shall be a scale drawing prepared from record
documents depicting the approximate locations of existing right-of-way lines, easement lines,
and private property lines with relevant grantee names, recording data, and recording dates. The
Abstract Map (working sketch) shall not depict right-of-way, easement, or private property lines
resolved through found monumentation and evaluation by a Registered Professional Land
Surveyor and will not be suitable as a land survey document for right-of-way or easement parcel
document creation. Easement research shall span no earlier than 1945 (75 years).

All Surveying shall be performed under the direct supervision of a Texas Registered Professional
Land Surveyor licensed and in good standing with the State of Texas.
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Deliverables (Right-of-Way)

1.

© 0k~ w

DGN files containing bearings, distances, monumentation of each parcel configuration (with
easements) required to reproduce the overall Parcel Exhibit Maps.

Three (3) copies of signed and sealed Parcel Exhibits that include the associated Metes and
Bounds for approximately thirty-nine (39) Parcels with PDF copies.

Two hard copies (22”x34” & 11”x17) and PDF copies of the overall Parcel Exhibit Map.
Excel Spreadsheet that includes information of all property owners within the described limits.
PDF copies of all pertinent property records.

An electronic file of the Abstract Map shall be provided in MicroStation V8i format.

SS2. UTILITY INVESTIGATION (SUE)

Subsurface Utility Engineering (SUE) includes utility investigations subsurface and above ground
prepared in  accordance  with  AASHTO  standards [ASCE C-1  38-02
(http://www.fhwa.dot.gov/programadmin/asce.cfm)] and Utility Quality Levels.

A. Utility Quality Levels

Utility Quality Levels are defined in cumulative order (least to greatest) as follows:

1. Quality Level D - Existing Records: Utilities are plotted from review of available
existing records.
2. Quality Level C - Surface Visible Feature Survey: Quality level "D" information

from existing records is correlated with surveyed surface-visible features.
Includes Quality Level D information.

3. Quality Level B - Designate: Two-dimensional horizontal mapping. This
information is obtained through the application and interpretation of appropriate
non-destructive surface geophysical methods. Utility indications are referenced
to established survey control. Incorporates quality levels C and D information to
produce Quality Level B.

4, Quality Level A - Locate (Test Hole): Three-dimensional mapping and other
characterization data. This information is obtained through exposing utility
facilities through test holes and measuring and recording (to appropriate survey
control) utility/environment data. Incorporates quality levels B, C and D
information to produce Quality Level A.

B. Designate (Quality Level B)

Designate means to indicate the horizontal location of underground utilities by the
application and interpretation of appropriate non-destructive surface geophysical
techniques and reference to established survey control. Designate (Quality Level B)
Services are inclusive of Quality levels C and D.

The Engineer shall:

1. As requested by the Client compile "As Built" information from plans, plats and
other location data as provided by the utility owners.

23



Agreement No. XXXX-XXX

2. Coordinate with utility owner when utility owner's policy is to designate their own
facilities at no cost for preliminary survey purposes. The Engineer shall examine
utility owner's work to ensure accuracy and completeness.

3. For the alignment options being considered, correlate utility owner records with
designating data and resolve discrepancies using professional judgment. A color-
coded composite utility facility plan with utility owner names, quality levels, line
sizes and subsurface utility locate (test hole) locations, shall be prepared and
delivered to the Client. It is understood by both the Engineer and the Client that the
line sizes of designated utility facilities detailed on the deliverable are from the best
available records and that an actual line size is normally determined from a test hole
vacuum excavation. All above ground appurtenance locations must be included in
the deliverable to the Client. This information shall be provided in the latest version
of Microstation or Geopak used by the Client.

4. After afinal alignment has been selected, designate, record, and mark the horizontal
location of the existing utility facilities and their service laterals to existing buildings
using non-destructive surface geophysical technigues.

5. Revise the utility facility plan by incorporating the Level B utility information
collected along the selected final alignment. Clearly identify all utilities that were
discovered from quality level B or what cannot be depicted in quality level B
standards (levels C and D). These utilities must have a unique line style and
symbology in the designate (Quality Level B) deliverable.

C. Subsurface Utility Locate (Test Hole) Service (Quality Level A)

The ENGINEER shall complete a Quality Level B subsurface utility engineering (SUE)
investigation (exclusive of Quality Levels C and D) for 200 LF at 13 locations within the
full project limits, as requested by the Engineer, estimated at up to 2,600 LF of Quality
Level B. The ENGINEER shall complete thirteen (13) Quality Level A test holes as needed
at potential utility conflict locations as identified by others.

Locate means to obtain precise horizontal and vertical position, material type, condition,
size and other data that may be obtainable about the utility facility and its surrounding
environment through exposure by non-destructive excavation techniques that ensures the
integrity of the utility facility. Subsurface Utility Locate (Test Hole) Services (Quality
Level A) are exclusive of Quality Levels B, C, and D.

The Engineer shall:
1. Review requested test hole locations and advise the COUNTY in the development of
an appropriate locate (test hole) work plan relative to the existing utility infrastructure

and proposed highway design elements.

2. Coordinate with utility owner inspectors as may be required by law or utility owner
policy.

3. Neatly cut and remove existing pavement material, such that the cut not to exceed
0.10 square meters (1.076 square feet) unless unusual circumstances exist.
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4. Measure and record the following data on an appropriately formatted test hole data
sheet that has been sealed and dated by the Engineer:

a. Elevation of top and/or bottom of utility tied to the datum of the furnished plan.

b. Identify a minimum of two benchmarks utilized. Elevations shall be within an
accuracy of 15mm (.591 inches) of utilized benchmarks.

c. Elevation of existing grade over utility at test hole location.

Horizontal location referenced to project coordinate datum.

Outside diameter of pipe or width of duct banks and configuration of non-encased

multi-conduit systems.

Utility facility material(s).

Utility facility condition.

Pavement thickness and type.

Coating/Wrapping information and condition.

Unusual circumstances or field conditions.
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5. Excavate test holes in such a manner as to prevent any damage to wrappings, coatings,
cathodic protection or other protective coverings and features.

6. Be responsible for any damage to the utility during the locating process. In the event
of damage, the Engineer shall stop work, notify the appropriate utility facility owner,
the Client and appropriate regulatory agencies. The regulatory agencies include, but
are not limited to the Railroad Commission of Texas and the Texas Commission on
Environmental Quality. The Engineer shall not resume work until the utility facility
owner has determined the corrective action to be taken. The Engineer shall be liable
for all costs involved in the repair or replacement of the utility facility.

7. Back fill all excavations with appropriate material, compact backfill by mechanical means, and
restore pavement and surface material. The Engineer shall be responsible for the integrity of the
backfill and surface restoration for a period of three years. Install a marker ribbon throughout the
backfill.

8. Furnish and install a permanent above ground marker (as specified by the COUNTY, directly above
center line of the utility facility.

9. Provide complete restoration of work site and landscape to equal or better condition than before
excavation. If a work site and landscape is not appropriately restored, the Engineer shall return to
correct the condition at no extra charge to the COUNTY.

10. Plot utility location position information to scale and provide a comprehensive utility plan sign and
sealed by the responsible Engineer. This information shall be provided in the latest version of
Microstation or Geopak format used by the COUNTY.

11. Return plans, profiles, and test hole data sheets to the County. If requested, conduct a review of the
findings with the County.

DELIVERABLES

The Engineer shall provide the following:
e Utility Records/As-Builts obtained from utility owners
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Level C/D Microstation File depicting utility line work for four alignments under consideration
Level B Microstation File depicting utility line work for final selected alignment

PDF of SUE Level A Test Hole Data Sheets

Utility Layout Sheets are not included in this scope

SS3. Aerial Photography and LIiDAR Acquisition

A. Feasibility Study

N/A. The ENGINEER will utilize aerial photography and LiDAR acquisition obtained for the Project
during Phase I.

B. Design Schematic

Upon approval of the recommended alternative, the ENGINEER will perform digital mapping of the
Project. The corridor will have 1400-foot width (700 feet each side of centerline). Aerial mapping will
use the previously acquired 5cm GSD imagery and helicopter LiDAR. Aerial photography and LiDAR
will suitable for ASPRS Class | 1” = 50’ scale mapping specifications and to generate 1-foot contours.
Aerial mapping photogrammetry will hold to 0.167-foot vertical RMSE on hard surfaces in well-defined
areas and 0.33-foot vertical RMSE on soft surfaces. Aerial LIDAR will hold a 0.15-foot vertical RMSE
on hard surfaces and 0.33-foot on soft surfaces.

DELIVERABLES

e 17-50 scale 2D planimetrics of the Project in PowerGeopak V8i format

SS4. GEOTECHNICAL INVESTIGATION

The geotechnical engineering services will consist of field and laboratory investigations, engineering
analysis and development of a pavement geotechnical report prepared by a Licensed Professional
Engineer.

A. Field Investigation

The field investigation will consist of eighteen (18) pavement borings, spaced evenly along the proposed
roadway alignment and drilled to 15 feet below proposed grade elevations. In addition, four (4) bridge
borings will be drilled to depths of approximately 90 feet at the northern tributary of Lake Lavon. Up to
two (2) retaining wall borings will be drilled approximately south of McKinney National Airport. The
ENGINEER will provide alternative recommendations for the proposed retaining wall(s) along the
approaches to Lake Lavon. ENGINEER will provide soil design parameters for sheet pile design.

Spacing and depths will follow TXDOT’s Geotechnical Manual and may be adjusted by the
Geotechnical Engineer’s recommendations. A boring and TCP plan will be developed and submitted to
the COUNTY for review and approval.

The ENGINEER will assist the COUNTY in obtaining the right-of-entry of the properties and assumes

that the boring locations will be accessible to a conventional truck mounted drilling equipment during
normal working hours.
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The ENGINEER shall include traffic control during field operations.

B. Laboratory Investigation

Laboratory tests will be conducted to classify the soil to evaluate the volume change potential and
strength of the soil and rock present at the site per TXDOT standards, Atterberg limits, sieve analysis and
moisture contents will be performed on every stratum within each of the pavement borings. The volume
change potential of the soils will also be evaluated by swell tests. The strength of the soil will be
estimated using hand penetrometer tests and unconfined compressive strength tests. Unconfined
compressive strength testing will also be performed on the rock cores. Sulfate testing will be performed
at 0 to 2 feet and 2 to 4 feet per TXDOT standards. Lime/P1 series tests will also be performed on
selected clay samples.

C. Geotechnical Report

Results and field and laboratory work will be presented in a geotechnical engineering report. The report
will consist of recommendations to guide design and construction of the new roadway and shall include
the following:

e Generalized soils stratigraphy and groundwater levels

¢ Results of classification and TCP testing with Wincore format boring logs

¢ Site Condition and Geology

o Visually classify the soil samples by an engineer in the laboratory

e Pavement PVR Calculations

o Recommended Depth of Pavement Coverage

o Recommendations for Flexible and Rigid Pavement Sections

o Recommendations for bridge foundation system

¢ Recommendations for L-Pile parameters

e Seismic site classifications

e Geotechnical design recommendations for earth retaining walls and/or sheet piles

e Comments on the presence and effect of expansive soils on pavement construction will be
provided. Up to two (2) alternative methods of reducing any anticipated shrink/swell movements
associated with expansive clays will be included for pavement construction, if required.

Task SS4 Deliverables

1. Draft Geotechnical Report
2. Final Geotechnical Report

SS5. 3D VISUALIZATION SERVICES

The ENGINEER will develop and deliver a 3-D project model that shows a three-dimensional
representation of the proposed designs superimposed on the surrounding existing conditions within the
approximate Area of Modeling defined above. Model development services will be based on the tasks
described below.
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A. Modeling of Existing Conditions (Feasibility Study)

The 3-D project models will depict the existing conditions within the Area of Modeling by draping
aerial photographs onto 3-D terrain surface models and simulating selected surface features. Modeling
of existing conditions within the Areas of Modeling will include:

e Aecrial photography draped onto the terrain surface models developed from the initial wide-area

topographic data;

o Infill of areas underneath bridge structures that are obscured on aerial photography;

e Simplified three-dimensional representation of the existing FM-546 corridor and associated
bridge structures, similar in quality and level of detail to the example shown in Figure 1;

o Simplified and approximate representation of existing buildings located within the Area of
Modeling, consisting of building footprints extruded to form shapes with generic facades and
roofs, similar in quality and appearance to the buildings shown in Figure 1;

e Approximation of existing trees and foliage within the Areas of Modeling based on visual
inspection of aerial and street-level photography, similar in quality and appearance to the
examples shown in figures below;

o Floating “billboard” labels identifying primary points of interest, similar to those shown in Figure
1;

e Overlay of street name labels on primary roads.

Except as listed above, the 3-D project model will not include any other existing topographic features
such as existing signs, signals, utility poles and cables, curbs, islands, lights, barriers, railings, or
mailboxes.

g HERMAN _GA_RRJS Rd

7 Flgure 1- Example of Representatlon of Existing Rural Highway, Existing Buildings, and Trees

B. Initial Modeling of Alignment Alternatives (Feasibility Study)

The 3-D project model will depict simplified representations of the proposed designs of FM 546 on up
to four different alignments including:
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o Simplified three-dimensional representation of the corridor alternatives including pavement
textures, basic striping and markings, medians, curbs, gutters, and sidewalks, similar in quality
and level of detail to the examples shown in Figure 2;

e Simplified three-dimensional representation of bridge and causeway structures crossing the
wetland area;

o Simplified traffic consisting of vehicles moving in both directions on each roadway at constant
speeds and on non-conflicting paths, similar to the traffic that can be seen on the video found at
https://www.mass.gov/north-washington-street-bridge-replacement

Except as listed above, the 3-D project model will not include driveway openings, roadside and way-
finding signs, traffic signals, utility poles and cables, and other features not specifically described.

by -]

o

- Fry i .
Figure 2 - Example of Simplified Representation of Proposed Roadway

C. Modeling of Preferred Alternative (Design Schematic)

After detailed designs for the preferred alignment alternative have been developed the 3-D project model
will be updated to depict a more detailed representation of the selected corridor, including:

e Updating the existing conditions to include more detailed survey data collected for the selected
corridor;

¢ Removal of the representations of the rejected alternatives;

o Detailed three-dimensional representation of the roadway for the selected alignment including
pavement textures, detailed striping and marking, medians, curbs and gutters, driveway openings,
traffic signals, and other relevant roadway details, similar in quality and level of detail to the
examples shown in Figure 3 and Figure 4;

o Detailed three-dimensional representation of the causeway and bridge structures used to cross the
wetland area, similar in quality and level of detail to the example shown in Figure 5;

e Simplified traffic consisting of vehicles moving in both directions on each roadway at constant
speeds and on non-conflicting paths, similar to the traffic that can be seen on the video found at
https://www.mass.gov/north-washington-street-bridge-replacement;
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Figure 3 - Example of Detailed Representation of Proposed Rural Highway

s
Figure 5 - Example of Detailed Representation of Wetland Crossing idge

D. Other / Miscellaneous (Feasibility Study and Design Schematic)
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1. The 3-D project model will include the following features that can be used to facilitate review and
presentation of the proposed improvements in both phases:

e Shortcuts to critical viewpoints;

e Up to ten camera animations along paths to be designated by the COUNTY, such as flyovers and
drive-throughs.

o Predefined controls to easily show different view states such as Existing and Alternatives
conditions.

2. The ENGINEER will also provide the following services related to usage of the 3-D project
visualization model:

e Assistance in the development of a Virtual Tour hosted on the 123bim.com web collaboration
systems using camera viewpoint locations selected by the COUNTY (for an example of a virtual
tour see http://vtour.123bim.com/AAIlY/);

e One hour of introductory training via web meeting to project team members on the use of the
various 123BIM applications;

e One hour of assistance via web meeting for optimal use of the 3-D project model for specific
public and stakeholder outreach events;

e Assistance in the development of “storyboard” videos with titles and captions developed from
animated video clips exported from the 3-D project model, similar in quality to the example that
may be seen at https://www.mass.gov/north-washington-street-bridge-replacement.

Note: One-year subscription period to 123BIM.com was purchased for Phase 1. A second year will be
included as part of this contract and will used
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