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Project: Elliott Road Extension R-1 County: Orange

PROJECT SPECIAL PROVISIONS

Roadway Construction
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NCDOT Standard Specifications

The 2018 North Carolina Department of Transportation Standard Specifications for
Roads and Structures, herein referred to as the ‘Standard Specifications’, and the 2018
Roadway Standard Drawings, shall apply to all portions of this project except as may be
modified by this document.

Traffic Control

The requirements of the Manual on Uniform Traffic Control Devices (MUTCD) — FHWA,
as amended by the NCDOT Supplement to MUTCD, shall apply. Traffic Control, both
vehicular and pedestrian, shall be maintained throughout the project as required by these
specifications as modified by the project plans or special provisions.

Project Special Provisions

The following items are project specific and shall supersede any other conflicting portion
of these contract documents.

Conform to the requirements of the pay items included in these Technical Specifications.
All other pay items are included in the NCDOT Standard Specifications and must be
conformed to as described in those specifications unless modified herein. In the event of
a conflict between these technical specifications and the NCDOT Standard Specifications
these Technical Specifications shall govern.
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Project: Elliott Road Extension R-2 County: Orange

PROJECT SPECIAL PROVISIONS

Roadway Construction

General

Mobilization (which includes demobilization) shall not exceed 5% of the project cost and
shall be paid for as lump sum unit price in accordance with Section 800 of NCDOT
Standard Specifications for Roads and Structures.

Unless otherwise approved by the Town of Chapel Hill, the Contractor shall perform a
minimum of 40% of the work with their own forces.

The Contractor will be responsible for attending weekly meetings during the project
duration at which a report will be made as to the project status including any problems
encountered. Contractor’s representative shall be a project manager familiar with the daily
progress and field conditions of the project. Contractor and subcontractors shall limit
communications to those with the Inspector except as otherwise provided by these
documents.

Contractors must be licensed with the State of North Carolina as a General Contractor, plus
any specialty work performed by the Contractor and/or subcontractor shall be performed
by a Contractor licensed in the respective specialty area.

Where the contractor fails to respond in a timely manner to Town directives to complete
certain repairs and/or work that, in the Town’s opinion, cause a safety hazard or the
potential for damages, the Town may have such work performed and deduct the costs plus
25% from the Contractor’s pay request. This provision shall not, however, obligate the
Town to undertake such work that is the responsibility of the Contractor.

Contractor must meet all requirements of NCDENR, NCDOT and other required permits
on this project.

The itemized Bid Quantities are engineer’s estimate and are used for the comparison of
bids. The Town maintains the right to add or delete quantities at any time, without an
adjustment to the unit price.

There shall be no unit price adjustment for materials due to market variability.
Prior to Construction

A. The Contractor shall notify, in writing, businesses, residents and property owners
adjacent to proposed construction of impending work at least one (1) week in advance of
beginning construction in the vicinity of their property. Construction limits shall be staked
prior to this notice. A standard letter for this purpose shall be provided to the Contractor
by the Town. This will permit property owners to remove any vegetation from the
construction area that they wish to preserve. The Contractor shall provide written
verification of the property owners and their addresses along with date of notification and
provide this list to the Town.
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Project: Elliott Road Extension R-3 County: Orange

PROJECT SPECIAL PROVISIONS

Roadway Construction

B. Contractor shall stake the construction easements per plans. Once this is completed
a “walk thru” shall be scheduled with the Contractor, Town’s Development Inspector, and
Senior Engineer at which time adjustments may be made. No clearing (even within the
easement) shall be started prior to this walk thru. After the walk thru, clearing operations
may begin.

C. The Contractor shall comply with all requirements listed in the North Carolina
Division of Environmental Management Stormwater Discharge NPDES Permit
NCG010000, including the following conditions listed below. Contractor shall abide by
the approved Sedimentation and Erosion Control Plan for this project and keep a signed
copy of the letter of approval of the plan on-site at all times.

There shall be no discharge of any sanitary wastewater from this construction activity
except under the provisions of another NPDES permit specifically issued therefore.

There shall be no chemicals added to the discharge.

All wastes composed of building and construction materials will be disposed of in
accordance with N. C. statutes and rules governing solid waste disposal.

Maintenance activities for vehicles and heavy equipment shall be performed so as to not
result in contamination of the surface or ground waters.

D. Contractor shall take precautions to avoid damage to existing pavement during
construction of proposed roadway and utilities. Whenever pavement or other physical
features outside of the construction limits but in proximity to project becomes damaged,
unless evidence is presented by the Contractor to the contrary, Contractor is assumed
responsible for such damages. The Contractor shall be responsible for the repair of such
to a state acceptable by the Engineer at no additional cost to the Owner.

E. If contaminated soil is encountered during construction, it will be handled in
accordance with NCDOT Standard Specification Section 107-25.
F. The Contractor shall restore any grass, landscaping, driveways, and/or other

features that are located on private property and that is damaged or disturbed as a result of
construction with “in-kind” material, and to the satisfaction of the Inspector.

G. Pavement repairs shall be made in accordance with the plans and details.
Temporarily backfilling is discouraged but if it becomes necessary to establish access, it
shall be accomplished using ABC or select backfill material approved by the engineer. The
temporary backfill shall be removed as soon as possible and the proper backfill and
pavement repair performed. No additional compensation will be made for temporary
backfill.

H. Contractor shall remove all conflicting structures, utilities and all other items as
necessary to complete the project which are not removed by others.
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Project: Elliott Road Extension R-4 County: Orange

PROJECT SPECIAL PROVISIONS

Roadway Construction

l. All crosswalks, stopbars, on street parking striping, etc. locations shall be approved
by the Town’s Inspector prior to installation. The striping and markings shall be installed
with thermoplastic.

Utility Work

Any underground encounter or unusual circumstance that occurs during construction
should also be documented by the Contractor with photographs and field measurements
along with prompt notification to the Engineer.

If, at any time during construction, it becomes necessary to operate utility valves, Orange
County Water and Sewer the Inspector must be contacted prior to operation.

Conflict avoidance, utility construction and/or relocation by others will take place on the
project site either prior to or during the Contractor’s activity. After project availability
date, the Contractor shall coordinate any utility relocation by others in order to avoid any
delay in construction progression. Damage to utilities and their accompanying facilities
by the Contractor shall be reported immediately to the respective utility owner(s) and the
Inspector and arrangements made to repair at the expense of the Contractor. See Appendix
B for Duke Power Relocation plan.

The Contractor shall limit any interruption of water service to less than 2-hours. The
Inspector as well as the residents affected by the interruption of water service shall be
notified by the Contractor in writing at least 2 days prior to the interruption. Contractor
shall provide written notice to Inspector for approval in advance of delivery. In addition,
if any water or sewer services or active lines are accidentally disrupted or accidentally
damaged, the Inspector must be contacted immediately. Contractor will be responsible for
repair and any separations to property owners resulting from such damages.

No interruption of wastewater flow in the main line or lateral service lines shall be
permitted at any time. The Contractor shall take all necessary precautions and actions to
prevent overflow and spillage of wastewater, including temporary bypass piping and
pumping. Relocation of lateral and service lines shall be performed as needed with no
interruption of wastewater flow. Fines, cleanup costs, etc. for any wastewater spills or
backups will be the responsibility of the Contractor.

Pits and/or trenches excavated for construction shall be backfilled if practical by the end of
the day. If thisis impractical, the Contractor shall cover the opening with plate steel, secure
the area with minimum 6’ fencing to deter access by the public, or install jersey barricades
plus traffic control as necessary in accordance with the NCDOT, January 2018, “Roadway
Standard Drawings”. No separate payment will be made for this work.

Minimum Separations between existing and proposed utilities shall be as specified in the
Orange County Water and Sewer Standard Specification. If utility separation conflicts
occur during construction, the Contractor shall coordinate acceptable adjustments or
special treatments with the Engineer and the Town prior to proceeding with work.
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Project: Elliott Road Extension R-5 County: Orange

PROJECT SPECIAL PROVISIONS

Roadway Construction

It is the responsibility of the contractor to determine the exact location of, and to avoid, all
existing utilities and/or facilities within the project limits.

Miscellaneous utility connections shall be terminated with the demolition phase of the
project. Town Inspector must verify and give specific approval.

If applicable, Contractor shall coordinate with Duke Energy during construction for the
installation of street lighting for the project by Duke Energy.

If applicable, the Contractor shall coordinate with all utilities for any necessary utility
relocations.

Inspection/Testing

A. The Contractor shall provide access to all construction materials and allow time for
the inspection/testing of areas, as needed, by a qualified testing firm and/or the Inspector.

B. All wheel chair ramps and crosswalk locations shall be approved by Town
Inspector prior to installation.

Landscape

A. The Contractor shall confine all clearing, grading, and construction to within the
Right of Way and Temporary Construction Easements (TCE) with the exception that no
clearing or grading shall occur beyond the limits of tree protection fencing (where it
encroaches into the TCE). Contractor shall not disturb existing plantings and other
landscape features beyond the area described above. Any damage to landscaping within
these protected areas shall be repaired by the Contractor at no additional charge. The
Town, at its discretion, may require the Contractor to secure the opinion of a professional
arborist to direct such repairs.

B. Contractor shall prune roots of any tree within tree protection fencing for which
root zone extends into the area to be cleared or graded. This shall occur prior to clearing
or grading operations. Root pruning shall be performed by hand saw or chain saw after
use of air spade to expose roots. Contractor shall employ this and other methods to preserve
vegetation outside of construction area to the maximum extent practical. Tree protection
fence to be placed in a circle around the drip line of the tree, root pruning is considered
incidental to the cost of construction. Inspector to approve fence.

C. If any trees are to be removed that are within the dip-line of a bigger tree that we
are saving, cut the tree to be removed at the base. Do not pull root ball out.
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Project: Elliott Road Extension R-6 County: Orange

PROJECT SPECIAL PROVISIONS

Roadway Construction

Traffic Control/Site Access

A All existing driveways, roadways, accesses, etc. shall be maintained and shall be
fully accessible at all times. Construction shall not be allowed to interfere with business
and/or residential operations.  Driveway access suitable for navigation by passenger
vehicles must be well established at the end of each work day or whenever construction
activity ceases in front of the driveway. In the event a driveway must be temporarily closed
for any period of time, the Contractor shall obtain permission first from the Inspector, shall
then notify the Town and the property owner/resident affected in writing a minimum of 48
hours in advance to make arrangements for their respective access to the site. Temporary
driveways, if necessary, must be provided. There will be no separate payment for this
work.  Written notice must be approved by the Town prior to being provided to the
property owner.

B. Hours of work permitted for certain activities may be restricted in order to insure
needed access to properties. Contractor will make all efforts not to hinder the access and
mobility of emergency vehicles.

C. Contractor shall be responsible for all traffic control devices and signage per
MUTCD and North Carolina Supplement to the MUTCD.

D. Contractor shall place stationary traffic control signs (Advance Warning Signs) at
the beginning, end, and at all Y-lines on the project, per MUTCD. All traffic control —
stationary and portable — shall be covered under the bid item “Traffic Control” and shall
include all equipment, personnel, and related work to insure conformance with MUTCD
and NCDOT standards.

Punchlist Inspection

At the punchlist inspection the Contractor shall submit any remaining S&EC rain event
logs or S&EC self-inspection logs to the Environmental Technician. The box and drain
gauge shall remain on site until the NCDENR S&EC permit is closed out.

Project Site Availability

The following parcels will be available to contractor for entry at time of Notice to Proceed:

- 9799340248
- 9799340136
- 9799343528
- 9799347704
- 9799347324
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Project: Elliott Road Extension R-7 County: Orange

PROJECT SPECIAL PROVISIONS

Roadway Construction

The remaining parcels will not be available until February 1, 2021. The delayed entry has
been accounted for in the schedule and no additional compensation or time will be granted.
Time will be granted should entry be delayed past February 1, 2021.

Contract Time and Liguidated Damages:

(7-1-95) (Rev. 12-18-07) 108 SP1 G10 B

The date of availability for this contract is upon written notice to proceed.
The completion date for this contract is 730 calendar days.

The liquidated damages for this contract are Seven hundred and fifty Dollars ($750) per
calendar day.

Intermediate Contract Time Number 01 and Liquidated Damages:

(12-18-07) (Rev. 2-21-12) 108

Except for that work required under the Project Special Provisions entitled Planting,
Reforestation and/or Permanent Vegetation Establishment, included elsewhere in this
proposal, the Contractor will be required to complete all work included in this contract and
shall place and maintain traffic on same.

The date of availability for this intermediate contract time is the date of availability of the
contract.

The completion date for this intermediate contract time is the date which is five hundred
and forty (540) consecutive calendar days after the date of availability.

The liquidated damages for this intermediate contract time are seven hundred and fifty
Dollars ($750) per calendar day.

Upon apparent completion of all the work required to be completed by this intermediate
date, a final inspection will be held in accordance with Article 105-17 and upon acceptance,
the Department will assume responsibility for the maintenance of all work except Planting,
Reforestation and/or Permanent Vegetation Establishment. The Contractor will be
responsible for and shall make corrections of all damages to the completed roadway caused
by his planting operations, whether occurring prior to or after placing traffic through the
project.
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Project: Elliott Road Extension R-8 County: Orange

PROJECT SPECIAL PROVISIONS

Roadway Construction

Intermediate Contract Time Number 02 and Liquidated Damages:

(2-20-07) 108

The Contractor shall complete the required work of installing, maintaining, and removing
the traffic control devices for lane closures and restoring traffic to the existing traffic
pattern. The Contractor shall not close or narrow a lane of traffic on Ephesus Church
Road and Elliott Road during the following time restrictions:

DAY AND TIME RESTRICTIONS

7:00 AM TO 9:00 AM MONDAY THRU FRIDAY
4:00 PM TO 6:00 PM MONDAY THRU FRIDAY

The Contractor shall not close or narrow a lane of traffic on Fordham Boulevard during
the following time restrictions:

DAY AND TIME RESTRICTIONS

7:00 AM TO 9:00 AM MONDAY THRU FRIDAY
4:00 PM TO 9:00 PM MONDAY THRU FRIDAY

The Contractor shall not close or narrow a lane of traffic on Ephesus Church Road during
the following time restrictions when Town of Chapel Hill Schools are in session:

DAY AND TIME RESTRICTIONS

7:00 AM TO 9:00 AM MONDAY THRU FRIDAY
4:00 PM TO 2:00 PM MONDAY THRU FRIDAY

In addition, the Contractor shall not close or narrow a lane of traffic on Ephesus Church
Road, Fordham Boulevard, and Service Road, detain and/or alter the traffic flow on or
during holidays, holiday weekends, special events, or any other time when traffic is
unusually heavy, including the following schedules:

HOLIDAY AND HOLIDAY WEEKEND LANE CLOSURE RESTRICTIONS

1. For unexpected occurrence that creates unusually high traffic volumes, as directed
by the Engineer.

2. For New Year's Day, between the hours of 9:00 PM December 31st and 6:00 AM

January 2nd. If New Year's Day is on a Friday, Saturday, Sunday or Monday, then
until 6:00 AM the following Tuesday.
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Project: Elliott Road Extension R-9 County: Orange

PROJECT SPECIAL PROVISIONS

Roadway Construction

3. For Easter, between the hours of 9:00 PM Thursday and 6:00 AM Monday.
4, For Memorial Day, between the hours of 9:00 PM Friday and 6:00 AM Tuesday.

5. For Independence Day, between the hours of 9:00 PM the day before
Independence Day and 6:00 AM the day after Independence Day.

If Independence Day is on a Friday, Saturday, Sunday or Monday, then between
the hours of 9:00 PM the Thursday before Independence Day and 6:00 AM the
Tuesday after Independence Day.

6. For Labor Day, between the hours of 9:00 PM Friday and 6:00 AM Tuesday.

7. For Thanksgiving Day, between the hours of 9:00 PM Tuesday and 6:00 AM
Monday.

8. For Christmas, between the hours of 9:00 PM the Friday before the week of
Christmas Day and 6:00 AM the following Tuesday after the week of Christmas
Day.

Holidays and holiday weekends shall include New Year's, Easter, Memorial Day,
Independence Day, Labor Day, Thanksgiving, and Christmas. The Contractor shall
schedule his work so that lane closures will not be required during these periods, unless
otherwise directed by the Engineer.

The time of availability for this intermediate contract work shall be the time the Contractor
begins to install all traffic control devices for lane closures according to the time
restrictions listed herein.

The completion time for this intermediate contract work shall be the time the Contractor is
required to complete the removal of all traffic control devices for lane closures according
to the time restrictions stated above and place traffic in the existing traffic pattern.

The liquidated damages are Two Hundred Fifty Dollars ($250.00) per fifteen minutes.

Intermediate Contract Time Number 03 and Liquidated Damages:
(6-18-13) 108 SP1G14 L

The Contractor shall complete the work required of Phase 3, Step 6 as shown on
Sheet(s) TMP-12 and shall place and maintain traffic on same.
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Project: Elliott Road Extension R-10 County: Orange

PROJECT SPECIAL PROVISIONS

Roadway Construction

The date of availability for this intermediate contract time is upon installation of
temporary traffic signal as shown on Sheet TMP-12.

The completion date for this intermediate contract time is seven (7) calendar days.

The liquidated damages are seven hundred fifty Dollars ($ 750.00) per calendar day.

Cooperation Between Contractors:
(7-1-95) 105-7 SP1 G133

The Contractor's attention is directed to Article 105-7 of the 2018 Standard Specifications.
Park Apartments Onsite

The Contractor on this project shall cooperate with the Contractor working within or
adjacent to the limits of this project to the extent that the work can be carried out to the best
advantage of all concerned.

Permanent VVegetation Establishment:
(2-16-12) (Rev. 10-15-13) 104 SP1 G16

Establish a permanent stand of the vegetation mixture shown in the contract. During the
period between initial vegetation planting and final project acceptance, perform all work
necessary to establish permanent vegetation on all erodible areas within the project limits,
as well as, inborrow and waste pits. This work shall include erosion control device
maintenance and installation, repair seeding and mulching, supplemental seeding and
mulching, mowing, and fertilizer topdressing, as directed. All work shall be performed in
accordance with the applicable section of the 2018 Standard Specifications. All work
required for initial vegetation planting shall be performed as a part of the work necessary
for the completion and acceptance of the Intermediate Contract Time (ICT). Between the
time of ICT and Final Project acceptance, or otherwise referred to as the vegetation
establishment period, the Department will be responsible for preparing the required
National Pollutant Discharge Elimination System (NPDES) inspection records.

Once the Engineer has determined that the permanent vegetation establishment
requirement has been achieved at an 80% vegetation density (the amount of established
vegetation per given area to stabilize the soil) and no erodible areas exist within the project
limits, the Contractor will be notified to remove the remaining erosion control devices that
are no longer needed. The Contractor will be responsible for, and shall correct any areas
disturbed by operations performed in permanent vegetation establishment and the removal
of temporary erosion control measures, whether occurring prior to or after placing traffic
on the project.

Payment for Response for Erosion Control, Seeding and Mulching, Repair Seeding,
Supplemental Seeding, Mowing, Fertilizer Topdressing, Silt Excavation, and Stone for
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Project: Elliott Road Extension R-11 County: Orange

PROJECT SPECIAL PROVISIONS

Roadway Construction

Erosion Control will be made at contract unit prices for the affected items. Work required
that is not represented by contract line items will be paid in accordance with Articles 104-
7 or 104-3 of the 2018 Standard Specifications. No additional compensation will be made
for maintenance and removal of temporary erosion control items.

Videotape of Project Site:
SP (KIMLEY-HORN AND ASSOCIATES, INC.)

The Contractor will videotape the project site in its entirety before construction begins, with
emphasis on properties adjoining the project, drives, trees, appurtenances and other distinguishing
features. Appropriate narration will include location and description of property and physical
features. The Contractor will provide two copies of the project tape in DVD format as requested
by the Town. No separate payment will be made for this work, and all associated costs will be
considered incidental to other items in the contract.

Maintenance of Mailboes, Signs, Miscellaneous Appurtenances:

SP (KIMLEY-HORN AND ASSOCIATES, INC.)
The Contractor shall be required to maintain mailboxes, signs and all miscellaneous appurtenances
impacted by construction activities in working order for the duration of construction as directed by
the engineer. Work on the same items shall be done in a timely manner. No separate payment for
work on these items will be made as the work will be considered incidental to other items in the
contract unless otherwise mentioned in the contract document.

Erosion and Sediment Control/Stormwater Certification:
(1-16-07) (Rev 04-01-19) 105-16, 225-2, 16 SP1 G180

General

Schedule and conduct construction activities in a manner that will minimize soil erosion
and the resulting sedimentation and turbidity of surface waters. Comply with the
requirements herein regardless of whether or not a National Pollution discharge
Elimination System (NPDES) permit for the work is required.

Establish a chain of responsibility for operations and subcontractors’ operations to ensure
that the Erosion and Sediment Control/Stormwater Pollution Prevention Plan is
implemented and maintained over the life of the contract.

(A)  Certified Supervisor - Provide a certified Erosion and Sediment
Control/Stormwater Supervisor to manage the Contractor and subcontractor
operations, insure compliance with Federal, State and Local ordinances and
regulations, and manage the Quality Control Program.

(B)  Certified Foreman - Provide a certified, trained foreman for each construction
operation that increases the potential for soil erosion or the possible sedimentation
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Project: Elliott Road Extension R-12 County: Orange

PROJECT SPECIAL PROVISIONS

Roadway Construction

and turbidity of surface waters.

(C)  Certified Installer - Provide a certified installer to install or direct the installation
for erosion or sediment/stormwater control practices.

(D)  Certified Designer - Provide a certified designer for the design of the erosion and
sediment control/stormwater component of reclamation plans and, if applicable, for
the design of the project erosion and sediment control/stormwater plan.

Roles and Responsibilities

(A)  Certified Erosion and Sediment Control/Stormwater Supervisor - The Certified
Supervisor shall be Level Il and responsible for ensuring the erosion and sediment
control/stormwater plan is adequately implemented and maintained on the project
and for conducting the quality control program. The Certified Supervisor shall be
on the project within 24 hours notice from initial exposure of an erodible surface to
the project’s final acceptance. Perform the following duties:

1) Manage Operations - Coordinate and schedule the work of subcontractors
so that erosion and sediment control/stormwater measures are fully
executed for each operation and in a timely manner over the duration of the
contract.

@) Oversee the work of subcontractors so that appropriate erosion and
sediment control/stormwater preventive measures are conformed to
at each stage of the work.

(b) Prepare the required National Pollutant Discharge Elimination
System (NPDES) Inspection Record and submit to the Engineer.

(c) Attend all weekly or monthly construction meetings to discuss the
findings of the NPDES inspection and other related issues.

(d) Implement the erosion and sediment control/stormwater site plans
requested.

(e) Provide any needed erosion and sediment control/stormwater
practices for the Contractor’s temporary work not shown on the
plans, such as, but not limited to work platforms, temporary
construction, pumping operations, plant and storage yards, and
cofferdams.

() Acquire applicable permits and comply with requirements for
borrow pits, dewatering, and any temporary work conducted by the
Contractor in jurisdictional areas.

(9) Conduct all erosion and sediment control/stormwater work in a
timely and workmanlike manner.

(h) Fully perform and install erosion and sediment control/stormwater
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Project: Elliott Road Extension R-13 County: Orange

)
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PROJECT SPECIAL PROVISIONS

Roadway Construction

work prior to any suspension of the work.

0] Coordinate with Department, Federal, State and Local Regulatory
agencies on resolution of erosion and sediment control/stormwater
issues due to the Contractor’s operations.

()] Ensure that proper cleanup occurs from vehicle tracking on paved
surfaces or any location where sediment leaves the Right-of-Way.

(k) Have available a set of erosion and sediment control/stormwater
plans that are initialed and include the installation date of Best
Management Practices. These practices shall include temporary and
permanent groundcover and be properly updated to reflect necessary
plan and field changes for use and review by Department personnel
as well as regulatory agencies.

Requirements set forth under the NPDES Permit - The Department's
NPDES Stormwater permit (NCS000250) outlines certain objectives and
management measures pertaining to construction activities. The permit
references NCG010000, General Permit to Discharge Stormwater under
the NPDES, and states that the Department shall incorporate the applicable
requirements into its delegated Erosion and Sediment Control Program for
construction activities disturbing one or more acres of land. The
Department further incorporates these requirements on all contracted bridge
and culvert work at jurisdictional waters, regardless of size. Some of the
requirements are, but are not limited to:

@) Control project site waste to prevent contamination of surface or
ground waters of the state, i.e. from equipment
operation/maintenance, construction materials, concrete washout,
chemicals, litter, fuels, lubricants, coolants, hydraulic fluids, any
other petroleum products, and sanitary waste.

(b) Inspect erosion and sediment control/stormwater devices and
stormwater discharge outfalls at least once every 7 calendar days
and within 24 hours after a rainfall event of greater than 1.0 inch that
occurs within a 24 hour period. Additional monitoring may be
required at the discretion of Division of Water Resources personnel
if the receiving stream is 303(d) listed for turbidity and the project
has had documented problems managing turbidity.

(c) Maintain an onsite rain gauge or use the Department’s Multi-Sensor
Precipitation Estimate website to maintain a daily record of rainfall
amounts and dates.

(d) Maintain erosion and sediment control/stormwater inspection
records for review by Department and Regulatory personnel upon
request.

(e) Implement approved reclamation plans on all borrow pits, waste
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Project: Elliott Road Extension R-14 County: Orange

()

(9)
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PROJECT SPECIAL PROVISIONS

Roadway Construction

sites and staging areas.

Maintain a log of turbidity test results as outlined in the
Department's Procedure for Monitoring Borrow Pit Discharge.
Provide secondary containment for bulk storage of liquid materials.
Provide training for employees concerning general erosion and
sediment control/stormwater awareness, the Department’s NPDES
Stormwater Permit NCS000250 requirements, and the applicable
requirements of the General Permit, NCG010000.

Report violations of the NPDES permit to the Engineer immediately
who will notify the Division of Water Quality Regional Office
within 24 hours of becoming aware of the violation.

3 Quality Control Program - Maintain a quality control program to control
erosion, prevent sedimentation and follow provisions/conditions of permits.
The quality control program shall:

(a)
(b)
(©)

(d)
(€)

()

(9)

(h)
(i)
()

Follow permit requirements related to the Contractor and
subcontractors’ construction activities.

Ensure that all operators and subcontractors on site have the proper
erosion and sediment control/stormwater certification.

Notify the Engineer when the required certified erosion and
sediment control/stormwater personnel are not available on the job
site when needed.

Conduct the inspections required by the NPDES permit.

Take corrective actions in the proper timeframe as required by the
NPDES permit for problem areas identified during the NPDES
inspections.

Incorporate erosion control into the work in a timely manner and
stabilize disturbed areas with mulch/seed or vegetative cover on a
section-by-section basis.

Use flocculants approved by state regulatory authorities where
appropriate and where required for turbidity and sedimentation
reduction.

Ensure proper installation and maintenance of temporary erosion
and sediment control devices.

Remove temporary erosion or sediment control devices when they
are no longer necessary as agreed upon by the Engineer.

The Contractor’s quality control and inspection procedures shall be
subject to review by the Engineer. Maintain NPDES inspection
records and make records available at all times for verification by
the Engineer.

(B)  Certified Foreman - At least one Certified Foreman shall be onsite for each type of

7/6/2020
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Project: Elliott Road Extension R-15 County: Orange
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PROJECT SPECIAL PROVISIONS

Roadway Construction

work listed herein during the respective construction activities to control erosion,
prevent sedimentation and follow permit provisions:

1) Foreman in charge of grading activities
2 Foreman in charge of bridge or culvert construction over jurisdictional areas
3) Foreman in charge of utility activities

The Contractor may request to use the same person as the Level Il Supervisor and
Level Il Foreman. This person shall be onsite whenever construction activities as
described above are taking place. This request shall be approved by the Engineer
prior to work beginning.

The Contractor may request to name a single Level 1l Foreman to oversee multiple
construction activities on small bridge or culvert replacement projects. This request
shall be approved by the Engineer prior to work beginning.

Certified Installers - Provide at least one onsite, Level | Certified Installer for each
of the following erosion and sediment control/stormwater crew:

(@D Seeding and Mulching

2 Temporary Seeding

3 Temporary Mulching

4 Sodding

5) Silt fence or other perimeter erosion/sediment control device installations

(6) Erosion control blanket installation

@) Hydraulic tackifier installation

(8) Turbidity curtain installation

9 Rock ditch check/sediment dam installation

(10)  Ditch liner/matting installation

(11) Inlet protection

(12) Riprap placement

(13) Stormwater BMP installations (such as but not limited to level spreaders,
retention/detention devices)

(14) Pipe installations within jurisdictional areas

If a Level I Certified Installer is not onsite, the Contractor may substitute
a Level Il Foreman for a Level | Installer, provided the Level Il Foreman is not
tasked to another crew requiring Level 11 Foreman oversight.

Certified Designer - Include the certification number of the Level 111-B Certified
Designer on the erosion and sediment control/stormwater component of all
reclamation plans and if applicable, the certification number of the Level III-A
Certified Designer on the design of the project erosion and sediment
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control/stormwater plan.
Preconstruction Meeting

Furnish the names of the Certified Erosion and Sediment Control/Stormwater Supervisor,
Certified Foremen, Certified Installers and Certified Designer and notify the Engineer of
changes in certified personnel over the life of the contract within 2 days of change.

Ethical Responsibility

Any company performing work for the North Carolina Department of Transportation has
the ethical responsibility to fully disclose any reprimand or dismissal of an employee
resulting from improper testing or falsification of records.

Revocation or Suspension of Certification

Upon recommendation of the Chief Engineer to the certification entity, certification for
Supervisor, Certified Foremen, Certified Installers and Certified Designer may be revoked
or suspended with the issuance of an Immediate Corrective Action (ICA), Notice of
Violation (NOV), or Cease and Desist Order for erosion and sediment control/stormwater
related issues.

The Chief Engineer may recommend suspension or permanent revocation of certification
due to the following:

(A)  Failure to adequately perform the duties as defined within this certification
provision.

(B)  Issuance of an ICA, NQV, or Cease and Desist Order.

(C)  Failure to fully perform environmental commitments as detailed within the permit
conditions and specifications.

(D)  Demonstration of erroneous documentation or reporting techniques.

(E)  Cheating or copying another candidate’s work on an examination.

(F) Intentional falsification of records.

(G)  Directing a subordinate under direct or indirect supervision to perform any of the
above actions.

(H)  Dismissal from a company for any of the above reasons.

Q) Suspension or revocation of one’s certification by another entity.

Suspension or revocation of a certification will be sent by certified mail to the certificant
and the Corporate Head of the company that employs the certificant.

A certificant has the right to appeal any adverse action which results in suspension or
permanent revocation of certification by responding, in writing, to the Engineer within 10
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calendar days after receiving notice of the proposed adverse action.

Failure to appeal within 10 calendar days will result in the proposed adverse action
becoming effective on the date specified on the certified notice. Failure to appeal within
the time specified will result in a waiver of all future appeal rights regarding the adverse
action taken. The certificant will not be allowed to perform duties associated with the
certification during the appeal process.

The Engineer will hear the appeal and make a decision within 7 days of hearing the appeal.
Decision of the Engineer will be final and will be made in writing to the certificant.

If a certification is temporarily suspended, the certificant shall pass any applicable written
examination and any proficiency examination, at the conclusion of the specified suspension
period, prior to having the certification reinstated.

Measurement and Payment
Certified Erosion and Sediment Control/Stormwater Supervisor, Certified Foremen,

Certified Installers and Certified Designer will be incidental to the project for which no
direct compensation will be made.

Procedure for Monitoring Borrow Pit Discharge:
(2-20-07) (Rev. 4-5-19) 105-16, 230, 801 SP1 G181

Water discharge from borrow pit sites shall not cause surface waters to exceed 50 NTUs
(nephelometric turbidity unit) in streams not designated as trout waters and 10 NTUs in
streams, lakes or reservoirs designated as trout waters. For lakes and reservoirs not
designated as trout waters, the turbidity shall not exceed 25 NTUs. If the turbidity exceeds
these levels due to natural background conditions, the existing turbidity level shall not be
increased.

If during any operating day, the downstream water quality exceeds the standard, the
Contractor shall do all of the following:

(A)  Either cease discharge or modify the discharge volume or turbidity levels to bring
the downstream turbidity levels into compliance, or

(B)  Evaluate the upstream conditions to determine if the exceedance of the standard is
due to natural background conditions. If the background turbidity measurements
exceed the standard, operation of the pit and discharge can continue as long as the
stream turbidity levels are not increased due to the discharge.
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(C)  Measure and record the turbidity test results (time, date and sampler) at all defined
sampling locations 30 minutes after startup and at a minimum, one additional
sampling of all sampling locations during that 24-hour period in which the borrow
pit is discharging.

(D)  Notify DWQ within 24 hours of any stream turbidity standard exceedances that are
not brought into compliance.

During the Environmental Assessment required by Article 230-4 of the 2018 Standard
Specifications, the Contractor shall define the point at which the discharge enters into the
State’s surface waters and the appropriate sampling locations. Sampling locations shall
include points upstream and downstream from the point at which the discharge enters these
waters. Upstream sampling location shall be located so that it is not influenced by
backwater conditions and represents natural background conditions. Downstream
sampling location shall be located at the point where complete mixing of the discharge and
receiving water has occurred.

The discharge shall be closely monitored when water from the dewatering activities is
introduced into jurisdictional wetlands. Any time visible sedimentation (deposition of
sediment) on the wetland surface is observed, the dewatering activity will be suspended
until turbidity levels in the stilling basin can be reduced to a level where sediment
deposition does not occur. Staining of wetland surfaces from suspended clay particles,
occurring after evaporation or infiltration, does not constitute sedimentation. No activities
shall occur in wetlands that adversely affect the functioning of a wetland. Visible
sedimentation will be considered an indication of possible adverse impacts on wetland use.

The Engineer will perform independent turbidity tests on a random basis. These results
will be maintained in a log within the project records. Records will include, at a minimum,
turbidity test results, time, date and name of sampler. Should the Department’s test results
exceed those of the Contractor’s test results, an immediate test shall be performed jointly
with the results superseding the previous test results of both the Department and the
Contractor.

The Contractor shall use the NCDOT Turbidity Reduction Options for Borrow Pits Matrix,
available at https://connect.ncdot.gov/resources/roadside/FieldOperationsDocuments/
TurbidityReductionOptionSheet.pdf to plan, design, construct, and maintain BMPs to
address water quality standards. Tier | Methods include stilling basins which are standard
compensatory BMPs. Other Tier | methods are noncompensatory and shall be used when
needed to meet the stream turbidity standards. Tier Il Methods are also noncompensatory
and are options that may be needed for protection of rare or unique resources or where
special environmental conditions exist at the site which have led to additional requirements
being placed in the DWQ’s 401 Certifications and approval letters, Isolated Wetland
Permits, Riparian Buffer Authorization or a DOT Reclamation Plan’s Environmental
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Assessment for the specific site. Should the Contractor exhaust all Tier I Methods on a
site exclusive of rare or unique resources or special environmental conditions, Tier 1l
Methods may be required by regulators on a case by case basis per supplemental
agreement.

The Contractor may use cation exchange capacity (CEC) values from proposed site borings
to plan and develop the bid for the project. CEC values exceeding 15 milliequivalents per
100 grams of soil may indicate a high potential for turbidity and should be avoided when
dewatering into surface water is proposed.

No additional compensation for monitoring borrow pit discharge will be paid.

Flowable Fill:
(9-17-02) (Rev 1-17-12) 300, 340, 450, 1000, 1530, SP3 R30
1540, 1550
Description

This work consists of all work necessary to place flowable fill in accordance with these
provisions, the plans, and as directed.

Materials
Refer to Division 10 of the 2012 Standard Specifications.

ltem Section
Flowable Fill 1000-6

Construction Methods

Discharge flowable fill material directly from the truck into the space to be filled, or by
other approved methods. The mix may be placed full depth or in lifts as site conditions
dictate. The Contractor shall provide a method to plug the ends of the existing pipe in
order to contain the flowable fill.

Measurement and Payment

At locations where flowable fill is called for on the plans and a pay item for flowable fill
is included in the contract, Flowable Fill will be measured in cubic yards and paid as the
actual number of cubic yards that have been satisfactorily placed and accepted. Such price
and payment will be full compensation for all work covered by this provision including,
but not limited to, the mix design, furnishing, hauling, placing and containing the flowable
fill.

7/6/2020 19/40



Project: Elliott Road Extension R-20 County: Orange

PROJECT SPECIAL PROVISIONS

Roadway Construction

Payment will be made under:

Pay Item Pay Unit
Flowable Fill Cubic Yard

Shoulder Wedge:
(9-20-11) (Rev. 8-21-12) 610 SP6 RO3R

Revise the 2018 Standard Specifications as follows:
Page 6-26, Article 610-8, add the following after line 43:

Attach a device, mounted on screed of paving equipment, capable of constructing a
shoulder wedge with an angle of 30 degrees plus or minus 4 degrees along the outside edge
of the roadway, measured from the horizontal plane in place after final compaction on the
final surface course. Use an approved mechanical device which will form the asphalt
mixture to produce a wedge with uniform texture, shape and density while automatically
adjusting to varying heights.

Payment for use of this device will be incidental to the other pay items in the contract.

Price Adjustment — Asphalt Binder for Plant Mix:
(11-21-00) 620 SP6 R25

Price adjustments for asphalt binder for plant mix will be made in accordance with Section
620 of the 2018 Standard Specifications.

The base price index for asphalt binder for plant mix is $394.29 per ton.

This base price index represents an average of F.O.B. selling prices of asphalt binder at
supplier's terminals on July 1, 2020.

GUARDRAIL END UNITS, TYPE - TL-3:
(4-20-04) (Rev. 7-1-17) 862 SP8 R65

Description
Furnish and install guardrail end units in accordance with the details in the plans, the

applicable requirements of Section 862 of the 2018 Standard Specifications, and at
locations shown in the plans.
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Materials

Furnish guardrail end units listed on the NCDOT Approved Products List at
https://apps.dot.state.nc.us/vendor/approvedproducts/ or approved equal.

Prior to installation the Contractor shall submit to the Engineer:

(A) FHWA acceptance letter for each guardrail end unit certifying it meets the
requirements of the AASHTO Manual for Assessing Safety Hardware, Test Level
3, in accordance with Article 106-2 of the 2018 Standard Specifications.

(B)  Certified working drawings and assembling instructions from the manufacturer for
each guardrail end unit in accordance with Article 105-2 of the 2018 Standard
Specifications.

No modifications shall be made to the guardrail end unit without the express written
permission from the manufacturer. Perform installation in accordance with the details in
the plans, and details and assembling instructions furnished by the manufacturer.
Construction Methods

Guardrail end delineation is required on all approach and trailing end sections for both
temporary and permanent installations. Guardrail end delineation consists of yellow
reflective sheeting applied to the entire end section of the guardrail in accordance with
Avrticle 1088-3 of the 2018 Standard Specifications and is incidental to the cost of the
guardrail end unit.

Measurement and Payment

Measurement and payment will be made in accordance with Article 862-6 of the
2018 Standard Specifications.

Payment will be made under:

Pay Item Pay Unit
Guardrail End Units, Type TL-3 Each

Temporary Traffic Control Devices:
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(1-17-12) 1105 SP11 R05
Revise the 2018 Standard Specifications as follows:

Page 11-5, Article 1105-6 Measurement and Payment, add the following paragraph after
line 24:

Partial payments will be made on each payment estimate based on the following: 50% of
the contract lump sum price bid will be paid on the first monthly estimate and the
remaining 50% of the contract lump sum price bid will be paid on each subsequent
estimate based on the percent of the project completed.

ADA Compliant Pedestrian Traffic Control Devices:

Description

Furnish, install, and maintain all ADA compliant pedestrian traffic control devices for
existing sidewalks that are disrupted, closed, or relocated by planned work activities.

The ADA compliant pedestrian traffic control devices used to either close, redirect, divert
or detour pedestrian traffic are Pedestrian Channelizing Devices and Temporary Curb
Ramps.

Construction Methods

The ADA compliant pedestrian traffic control devices involved in the closing or
redirecting of pedestrians as designated on the Transportation Management Plan (TMP)
shall be manufactured and assembled in accordance with the requirements of the
Americans with Disabilities Act (ADA) and be on the NCDOT approved products list.

Pedestrian Channelizing Devices shall be manufactured and assembled to be connected
as to eliminate any gaps that allow pedestrians to stray from the channelizing path. Any
Pedestrian Channelizing Devices used to close or block a sidewalk shall have a
“SIDEWALK CLOSED” sign affixed to it and any audible warning devices, if
designated on the TMP.

Temporary Curb Ramps shall be manufactured and assembled to meet all of the
requirements for persons with walking disabilities, including wheelchair confinement,
according to the ADA regulations and Roadway Standard Drawing 848.05. All detectable
warning features are to be included with these installations.
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Measurement and Payment

The measurement and payment for the ADA Compliant Pedestrian Traffic Control
Devices shall be measured and paid on a per each basis for the Temporary Curb Ramps.
Payment for Temporary Curb Ramps includes all necessary detectable warning features.
The measurement and payment for the Pedestrian Channelizing Devices will be by the
linear foot.

Payment for each of these devices is dependent upon satisfactory installation and
acceptance by the Engineer. The unit prices include any costs associated with installation,
maintenance and removal of the devices from the project.

Payment will be made under:

Pay Item Pay Unit
Pedestrian Channelizing DeVICES. ........ouv i e e Linear Foot
Audible Warning DeVICES. .. ....uuuitiit it e e e e e Each
Temporary Curb RAMPS ... e Each

Temporary Portable Traffic Control Signal System:

Description

Furnish, install, place in operation, repair, maintain, relocate, and remove temporary
portable traffic signal system for traffic maintenance during construction along Ephesus
Church Rd and Kings Arms Apartment Drive. The temporary portable traffic signals will
require a system that is coordinated to maintain safe and efficient traffic operations along
Ephesus Church Rd and Kings Arms Apartment Drive during construction operations.
The Temporary Portable Traffic Signal System shall be designed such that all devices
operate and communicate as a system. The system will contain 3 trailer mounted Portable
Traffic Signals units along Ephesus Church Rd and Kings Arms Apartment Drive.

Materials
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Provide:

3 Portable Traffic Signals (PTS). Each shall be self-contained trailer mounted units with
two 12” signal heads per trailer. One signal head shall be mounted on an overhead mast

arm capable of extending over the travel lane. The other signal head shall be mounted on
a vertical upright. Units must be on the NCDOT Approved Products List.

Communication Requirements

All PTS within the signal set up systems shall maintain communication at all times.
Acceptable communication shall be either hardwire cable or wireless radio link
communication. If the hardwire cable communication is utilized the communication cable
shall be deployed in a manner that will not intrude in the direct work area of the project
or obstruct vehicular and pedestrian traffic. If the wireless radio link communication
option is utilized clear line of sight between signals within the signal setup shall be
maintained. Radio communication shall utilize the 900MHz frequency band and have
frequency hopping capability. The radio link communication system shall have a
minimum range of (1 mile).

Fault Mode Requirements

The PTS system shall revert to a solid red mode upon system default. The default setting
shall be solid red unless otherwise specified by the project engineer. The temporary
portable traffic signal system repairs shall be the responsibility of the contactor and shall
be rendered in a manner that will return to system to full operation condition in the most
expeditious manner. The PTS shall be equipped with a remote monitoring system. Where
cell communication availability exists, the remote monitoring system shall have
capabilities as described in the Remote Monitoring System section of this specification.

Remote Monitoring System

The remote monitoring system (RMS) shall be capable of reporting signal location,
battery voltage / battery history and system default. The RMS shall include a password
protected web site viewable from any computer with internet capability. In the event of a
system default, the RMS shall provide specific information concerning the cause of the
system default (i.e....red lamp on signal number 1). The RMS shall be equipped with a
mechanism capable of immediately contacting a minimum of three previously designated
individuals via text messaging and/or email upon a default.
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The running program operating the PTS system shall be available and viewable through
the RMS website at all times. The RMS shall maintain a history of the operating system
in each signal including operating hours and events and the location of the PTS trailer.
The remote monitoring system is not required as part of this bid proposal.

Implementation

Deployment and installation of the PTS System shall only be facilitated by personnel that
have been factory trained and fully authorized by the manufacturers.

Measurement and Payment

The Temporary Portable Traffic Signal System will be measured as the 3 trailer mounted
units (PTS) furnished, installed, field verified, accepted, operated and removed.

No measurement will be made for operation, relocation, maintenance, removal, or use of
flaggers during repair periods as these will be considered incidental to furnishing,
installing, and operating the temporary portable traffic signal system.

No measurement will be made for signal controller, communication, vehicle detection
system, and traffic signal software as these will be considered incidental to furnishing,
installing, and operating the temporary portable traffic signal system.

No payment will be made until signal timing and operation has been field verified and
accepted by the Engineer.

Pay Item Pay Unit
Temporary Portable Traffic Signal System Each

Rain Gauge and NPDES Monitoring:
SP (Kimley-Horn and Associates, Inc.)

The contractor shall supply, erect, secure and maintain an appropriate rain gauge for the
necessary monitoring of rainfall amounts on the construction sites in this contract. This
rain gauge shall be properly erected and secured to prevent theft and vandalism. This
gauge will be the full responsibility of the contractor and if lost or stolen it is to be
promptly replaced at no additional cost to the Town.

All erosion control devices shall be inspected and repaired as necessary at least once

every seven (7) days and also within 24 hours after any rainfall event of 0.5 inch or
greater within 24 hours. The contractor shall keep a record of these inspections on the
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appropriate Division of Water Quality forms provided with permit NCG010000 (or
similar form) and shall make these records available for review at the site. The
monitoring conditions set forth are available in the attached Division of Water Quality
permit NCG010000. 51

Upon execution of the contract, the successful bidder shall also acknowledge full
financial responsibility associated with monitoring, record keeping and maintenance
required by the NPDES Stormwater Discharge Permit NCG010000.

At the time of completion of this contract, all monitoring records shall be delivered to the
Engineer for storage for the amount of time as required by law.

Note: The Town or its duly authorized representative/Inspector will verify that all
documentation has been provided in an accurate manner throughout the life of the
contract.

No direct payment for this item shall be made as it is to be incidental to other erosion
control items. This is to include all labor, materials, equipment, tools, and any incidentals
necessary to complete the monitoring in a satisfactory manner.

CONCRETE WASHOUT STRUCTURE:
(01-03-19)

Description

Concrete washout structures are enclosures above or below grade to contain concrete
waste water and associated concrete mix from washing out ready-mix trucks,
drums, pumps, or other equipment. Concrete washouts must collect and retain all the
concrete washout water and solids, so that this material does not migrate to surface waters
or into the ground water. These enclosures are not intended for concrete waste not
associated with wash out operations.

The concrete washout structure may include constructed devices above or below ground
and or commercially available devices designed specifically to capture concrete
wash water.

Materials
Item Section
Temporary Silt Fence 1605

Safety Fence shall meet the specifications as provided elsewhere in this contract.
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Geomembrane basin liner shall meet the following minimum physical properties for
low permeability; it shall consist of a polypropylene or polyethylene 10 mil think
geomembrane. If the minimum setback dimensions can be achieved the liner is not
required. (5 feet above groundwater, 50 feet from top of bank of perennial stream, other
surface water body, or wetland.)

Construction Methods

Build an enclosed earthen berm or excavate to form an enclosure in accordance with the
details and as directed.

Install temporary silt fence around the perimeter of the enclosure in accordance with the
details and as directed if structure is not located in an area where existing erosion and
sedimentation control devices are capable to containing any loss of sediment.

Post a sign with the words “Concrete Washout” in close proximity of the concrete washout
area, so it is clearly visible to site personnel. Install safety fence as directed for visibility
to construction traffic.

The construction details for the above grade and below grade concrete washout structures
can be found on the following web page link:

https://connect.ncdot.qov/resources/roadside/SoilWaterDocuments/ConcreteWashoutStructur
edetail.pdf

Alternate details for accommodating concrete washout may be submitted for review and
approval.

The alternate details shall include the method used to retain and dispose of the concrete
waste water within the project limits and in accordance with the minimum setback
requirements. (5 feet above groundwater, 50 feet from top of bank of perennial stream,
other surface water body, or wetland.)

Maintenance and Removal

Maintain the concrete washout structure(s) to provide adequate holding capacity plus a
minimum freeboard of 12 inches. Remove and dispose of hardened concrete and
return the structure to a functional condition after reaching 75% capacity.

Inspect concrete washout structures for damage and maintain for effectiveness.

Remove the concrete washout structures and sign upon project completion. Grade the earth

material to match the existing contours and permanently seed and mulch area.
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Measurement and Payment

Concrete Washout Structure will be paid for per each enclosure installed in accordance
with the details. If alternate details are approved then those details will also be paid for per
each approved and installed device.

Temporary Silt Fence will be measured and paid for in accordance with Article 1605-5 of
the Standard Specifications.

No measurement will be made for other items or for over excavation or stockpiling.
Payment will be made under:

Pay Item Pay Unit
Concrete Washout Structure Each

IMPERVIOUS DIKE:

Description

This work consists of furnishing, installing, maintaining, and removing an Impervious
Dike for the purpose of diverting normal stream flow around the construction site. The
Contractor shall construct an impervious dike in such a manner approved by the
Engineer. The impervious dike shall not permit seepage of water into the construction site
or contribute to siltation of the stream. The impervious dike shall be constructed of an
acceptable material in the locations noted on the plans or as directed.

Materials

Acceptable materials shall include but not be limited to sheet piles, sandbags, and/or the
placement of an acceptable size stone lined with polypropylene or other
impervious geotextile.

Earth material shall not be used to construct an impervious dike when it is in direct contact
with the stream unless vegetation can be established before contact with the stream takes
place.

Measurement and Payment

Impervious Dike will be measured and paid as the actual number of linear feet of

impervious dike(s) constructed, measured in place from end to end of each separate
installation that has been completed and accepted. Such price and payment will be full
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compensation for all work including but not limited to furnishing materials, construction,
maintenance, and removal of the impervious dike.

Payment will be made under:

Pay Item Pay Unit
Impervious Dike Linear Foot

SAFETY FENCE AND JURISDICTIONAL FLAGGING/TREE PROTECTION
FENCE:

(07/06/19) SP (Kimley-Horn and Associates, Inc.)
Description

Safety Fence shall consist of furnishing materials, installing and maintaining polyethylene
or polypropylene fence along the outside riparian buffer, wetland, or water boundary, or
other boundaries located within the construction corridor to mark the areas that have been
approved to infringe within the buffer, wetland, endangered vegetation, culturally sensitive
areas or water. The fence shall be installed prior to any land disturbing activities.

Interior boundaries for jurisdictional areas noted above shall be delineated by stakes and
highly visible flagging.

Jurisdictional boundaries at staging areas, waste sites, or borrow pits, whether considered
outside or interior boundaries shall be delineated by stakes and highly visible flagging.

Safety Fence shall also be used as tree protection fence. In these locations safety fence
shall consist of the protection of selected trees, shrubs, or other woody plants. Fencing
shall encompass the plants or trees to the drip-line. A warning sign shall be attached to
the fence stating “Tree Protection” Deviations from this must be approved by the
Engineer.

Materials

(A) Safety Fencing/Tree Protection Fence

Polyethylene or polypropylene fence shall be a highly visible preconstructed safety fence
approved by the Engineer. The fence material shall have an ultraviolet coating and be a
minimum of 36" high.

Either wood posts or steel posts may be used. Wood posts shall be hardwood with a wedge
or pencil tip at one end, and shall be at least 5 ft. in length with a minimum nominal 2" x

2” cross section. Steel posts shall be at least 5 ft. in length, and have a minimum weight
of 0.85 Ib/ft of length.
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(B) Boundary Flagging

Wooden stakes shall be 4 feet in length with a minimum nominal 3/4” x 1-3/4” cross
section. The flagging shall be at least 1” in width. The flagging material shall be vinyl and
shall be orange in color and highly visible.

Construction Methods

No additional clearing and grubbing is anticipated for the installation of this fence. The
fence shall be erected to conform to the general contour of the ground.

A. Safety Fencing/Tree Protection Fence

Posts shall be set at a maximum spacing of 10 ft., maintained in a vertical position and hand
setor set with a post driver. Posts shall be installed a minimum of 2 ft. into the
ground. If hand set, all backfill material shall be thoroughly tamped. Wood posts may be
sharpened to a dull point if power driven. Posts damaged by power driving shall be
removed and replaced prior to final acceptance. The tops of all wood posts shall be cut at
a 30-degree angle. The wood posts may, at the option of the Contractor, be cut at this angle
either before or after the posts are erected.

The fence geotextile shall be attached to the wood posts with one 2 galvanized wire staple
across each cable or to the steel posts with wire or other acceptable means.

Place construction stakes to establish the location of the safety fence/tree protection
fence in accordance with Article 105-9 or Article 801-1 of the Standard Specifications. No
direct pay will be made for the staking of the safety fence. All stakeouts for safety
fence/tree protection fence shall be considered incidental to the work being paid for as
“Construction Surveying”, except that where there is no pay item for construction
surveying, all safety fence stakeout will be performed by state forces.

The Contractor shall be required to maintain the safety fence/tree protection fence in a
satisfactory condition for the duration of the project as determined by the Engineer.

(B) Boundary Flagging

Boundary flagging delineation of interior boundaries shall consist of wooden stakes on 25
feet maximum intervals with highly visible orange flagging attached. Stakes shall be
installed a minimum of 6” into the ground. Interior boundaries may be staked on a tangent
that runs parallel to buffer but must not encroach on the buffer at any location. Interior
boundaries of hand clearing shall be identified with a different colored flagging to
distinguish it from mechanized clearing.
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Boundary flagging delineation of interior boundaries will be placed in accordance with
Avrticle 105-9 or Article 801-1 of the Standard Specifications. No direct pay will be made
for delineation of the interior boundaries. This delineation will be considered incidental to
the work being paid for as Construction Surveying, except that where there is no pay item
or construction surveying the cost of boundary flagging delineation shall be included in the
unit prices bid for the various items in the contract. Installation for delineation of all
jurisdictional boundaries at staging areas, waste sites, or borrow pits shall consist of
wooden stakes on 25 feet maximum intervals with highly visible orange flagging
attached. Stakes shall be installed a minimum of 6” into the ground. Additional flagging
may be placed on overhanging vegetation to enhance visibility but does not substitute for
installation of stakes.

Installation of boundary flagging for delineation of all jurisdictional boundaries at staging
areas, waste sites, or borrow pits shall be performed in accordance with Subarticle 230-
4(B)(5) or Subarticle 802-2(F) of the Standard Specifications. No direct pay will be made
for this delineation, as the cost of same shall be included in the unit prices bid for the
various items in the contract.

The Contractor shall be required to maintain alternative stakes and highly visible flagging
in a satisfactory condition for the duration of the project as determined by the Engineer.

Measurement and Payment

Safety Fence will be measured and paid as the actual number of linear feet of polyethylene
or polypropylene fence installed in place and accepted for safety fence or tree protection
fence. Such payment will be full compensation including but not limited to furnishing and
installing fence geotextile with necessary posts and post bracing, staples, tie wires, tools,
equipment and incidentals necessary to complete this work.

Payment will be made under:

Pay Item Pay Unit
Safety Fence Linear Foot

TEMPORARY ROCK SILT CHECK TYPE AWITH EXCELSIOR MATTING
AND POLYACRYLAMIDE (PAM):

Description
Temporary Rock Silt Checks Type A with Excelsior Matting and Polyacrylamide (PAM)

are devices utilized in temporary and permanent ditches to reduce runoff velocity and
incorporate PAM into the construction runoff to increase settling of sediment particles and
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reduce turbidity of runoff. Temporary Rock Silt Checks Type A with Excelsior Matting
and PAM are to be placed at locations shown on the plans or as directed. Installation shall
follow the detail provided in the plans and as directed. Work includes furnishing materials,
installation of Temporary Rock Silt Checks Type A, matting installation, PAM
application, and removing Temporary Rock Silt Checks Type A with Excelsior Matting
and PAM.

Materials

Structural stone shall be class B stone that meets the requirements of Section 1042 of
the Standard Specifications for Stone for Erosion Control, Class B.

Sediment control stone shall be #5 or #57 stone, which meets the requirements of Section
1005 of the Standard Specifications for these stone sizes.

Matting shall meet the requirements of Excelsior Matting in Subarticle 1060-
8(B) of the Standard Specifications, or shall meet specifications provided elsewhere in this
contract.

Polyacrylamide (PAM) shall be applied in powder form and shall be anionic or neutrally
charged. Soil samples shall be obtained in areas where the Temporary Rock Silt Checks
Type A with Excelsior Matting and PAM will be placed, and from offsite material used to
construct the roadway, and analyzed for the appropriate PAM flocculant to be utilized
with each Temporary Rock Silt Check Type A. The PAM product used shall be listed on
the North Carolina Department of Environmental Quality Division of Water
Resources web site as an approved PAM product for use in North Carolina.

Construction Methods

Temporary Rock Silt Checks Type A shall be installed in accordance with Subarticle 1633-
3(A) of the Standard Specifications, Roadway Standard Drawing No. 1633.01 and the
detail provided in the plans.

Installation of matting shall be in accordance with the detail provided in the plans,
and anchored by placing Class B stone on top of the matting at the upper and lower ends.

Apply PAM at a rate of 4 ounces over the center portion of the Temporary Rock Silt
Checks Type A and matting where the water is going to flow over. PAM applications shall
be done during construction activities and after every rainfall event that is equal to or
exceeds 0.50 in.

The Contractor shall maintain the Temporary Rock Silt Checks Type A with Excelsior
Matting and PAM until the project is accepted or until the Temporary Rock Silt Checks
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Type A with Excelsior Matting and PAM are removed, and shall remove and dispose of
silt accumulations at the Temporary Rock Silt Checks Type A with Excelsior Matting and
PAM when so directed in accordance with the requirements of Section 1630 of
the Standard Specifications.

Measurement and Payment

Temporary Rock Silt Checks Type A will be measured and paid for in accordance
with Article 1633-5 of the Standard Specifications, or in accordance
with specifications provided elsewhere in this contract.

Matting will be measured and paid for in accordance with Article 1631-4 of the Standard
Specifications, or in accordance with specifications provided elsewhere in this contract.

Polyacrylamide(PAM) will be measured and paid for by the actual weight in pounds of
PAM applied to the Temporary Rock Silt Checks Type A. Such price and payment will be
full compensation for all work covered by this section, including, but not limited to,
furnishing all materials, labor, equipment and incidentals necessary to apply
the Polyacrylamide(PAM).

Payment will be made under:

Pay Item Pay Unit
Polyacrylamide(PAM) Pound

SPECIAL INLET PROTECTION:

7/6/19SP (Kimley-Horn and Associates, Inc.)

The Work covered in this section consists of installing special inlet protection by use
of sediment tubes and filter sack inlet protection to help reduce the effects of soil erosion
and to retain sediment. Both sediment tube and filter sack inlet protection shall be installed
at curb inlets and in accordance with the details in the plans.

MATERIALS

Sediment Tubes

Natural pine needles, leaf mulch, and grass clipping-filled sediment tubes are not
permitted under this Specification. Straw bales are also not permitted under this
Specification.

Provide sediment tubes for inlet structure filters that exhibit the following properties:
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e Machine produced by a manufacturer experienced in sediment tube
manufacturing.

o Composed of compacted geotextiles, certified 100% weed free curled excelsior
wood with 80% of the fiber materials being at least four (4) inches in length, natural
coconut fibers (bristle and mattress form obtained from freshwater cured coconut
husk.), certified 100% weed free agricultural straw, certified weed free compost
certified 100% weed free hardwood mulch, or a mix of these materials enclosed by a
flexible netting material.

o Constructed of a tubular, flexible outer netting consisting of one of the

following:
1. Seamless, high-density, polyethylene, polyester, and/or ethyl vinyl acetate,
photodegradable materials treated with ultraviolet stabilizers.
2. Seamless, high-density, polyethylene, non-degradable materials.
3. Seamless, high-density, polypropylene, non-degradable materials.
4, Coir netting or coir fastening twine.

Straw, curled excelsior wood, or natural coconut rolled erosion control products (RECPS)
that are rolled up to create a sediment tube are not allowed under this Specification.

Provide sediment tubes for inlet structure filter applications that meet the minimum
performance requirements of Table 1.

Table 1: Minimum Performance Requirements for Sediment Tubes

Property Test Method Value

Diameter Field Measured 18.0-inch minimum

24.0-inch maximum

Mass per Unit Length Field Measured 3.0 Ibs/ft £10% minimum for 18-in diameter,

or
4.0 lbs/ft +10% minimum for 24-in diameter
Length per Tube Field Measured 10-ft minimum™*
Netting Unit Weight Certified 0.35 oz/ft minimum

*Select a length to minimize the number of sediment tubes needed.

Filter Sacks:

In accordance with details in the plans.
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INSPECTION AND MAINTENANCE
Sediment Tubes:

Inspect sediment tubes after installation to ensure that no gaps exist under the sediment
tubes or between the joints of adjacent ends of sediment tubes.

Inspect sediment tubes every seven (7) days. Repair any rills, gullies, and undercutting near
the sediment tubes.

Remove sediment deposits that impair the filtration capability of a sediment tube when the
sediment reaches one-third of the height of the exposed sediment tube. Remove and/or
replace installed sediment tubes as required to adapt to changing construction site
conditions.

Filter Sacks:

Inspect filter sacks after installation to ensure that no gaps exist under the filter sack and
the rim of structure.

Inspect filter sacks every seven (7) days. Repair any damage to filter sack or replace per
engineer request.

Remove sediment deposits that impair the filtration capability of a filter sack when the
sediment reaches sediment capacity line on filter. Remove and/or replace installed filter
sacks as required to adapt to changing construction site conditions.

MEASUREMENT AND PAYMENT

The quantity of Special Inlet Protection to be paid for per each sediment tube and filter
sack installed and accepted. All work consisting of, but not limited to, purchases, storing,
and installing the sediment tube and filter sack and all material, time, and labor costs
associated will be considered incidental to the work.

Payment will be made under:

Special Inlet Protection Each

TEMPORARY PIPE FOR CULVERT CONSTRUCTION:

Description

This work consists of furnishing, installing, maintaining and removing any and all
temporary pipe used on this project in conjunction with the culvert construction.
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Construction Methods

The Contractor shall install temporary pipe in locations shown on the plans in such a
manner approved by the Engineer. The temporary pipe shall provide a passageway for the
stream through the work-site. The minimum size requirements will be as stated on the
erosion control plans.

Measurement and Payment

__"Temporary Pipe will be measured and paid for at the contract unit price per linear foot
of temporary pipe approved by the Engineer and measured in place from end to end. Such
price and payment will be full compensation for all work covered by this section including
but not limited to furnishing all materials required for installation, construction,
maintenance, and removal of temporary pipe.

Payment will be made under:

Pay Item Pay Unit
36" Temporary Pipe Linear Foot
48" Temporary Pipe Linear Foot
WATTLE:
Description

Wattles are tubular products consisting of excelsior fibers encased in
synthetic netting. Wattles are used on slopes or channels to intercept runoff and act as a
velocity break. Wattles are to be placed at locations shown on the plans or as
directed. Installation shall follow the detail provided in the plans and as directed. Work
includes furnishing materials, installation of wattles, matting installation, and removing
wattles.

Materials
Wattle shall meet the following specifications:

100% Curled Wood (Excelsior) Fibers
Minimum Diameter 12 in.

Minimum Density 2.5 Ib/fte +/- 10%

Net Material Synthetic

Net Openings lin.x1in.

Net Configuration Totally Encased

Minimum Weight 20 Ib. +/- 10% per 10 ft. length
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Anchors: Stakes shall be used as anchors.
Wooden Stakes:

Provide hardwood stakes a minimum of 2-ft. long with a 2 in. X 2 in. nominal square
cross section. One end of the stake must be sharpened or beveled to facilitate
driving down into the underlying soil.

Matting shall meet the requirements of Article 1060-8  of the Standard
Specifications, or shall meet specifications provided elsewhere in this contract.

Provide staples made of 0.125" diameter new steel wire formed into a u shape not less than
12" in length with a throat of 1" in width.

Construction Methods

Wattles shall be secured to the soil by wire staples approximately every 1 linear foot and
at the end of each section of wattle. A minimum of 4 stakes shall be installed on the
downstream side of the wattle with a maximum spacing of 2 linear feet along the wattle,
and according to the detail. Install a minimum of 2 stakes on the upstream side of the
wattle according to the detail provided in the plans. Stakes shall be driven into the ground
a minimum of 10 in. with no more than 2 in. projecting from the top of the wattle. Drive
stakes at an angle according to the detail provided in the plans.

Only install wattle(s) to a height in ditch so flow will not wash around wattle and scour
ditch slopes and according to the detail provided in the plans and as directed. Overlap
adjoining sections of wattles a minimum of 6 in.

Installation of matting shall be in accordance with the detail provided in the plans, and in
accordance with Article 1631-3 of the Standard Specifications, or in
accordance with specifications provided elsewhere in this contract.

The Contractor shall maintain the wattles until the project is accepted or until the wattles
are removed, and shall remove and dispose of silt accumulations at the wattles when so
directed in accordance with the requirements of Section 1630 of the Standard
Specifications.

Measurement and Payment

Wattle will be measured and paid for by the actual number of linear feet of wattles which
are installed and accepted. Such price and payment will be full compensation for all work
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covered by this section, including, but not limited to, furnishing all materials, labor,
equipment and incidentals necessary to install the Wattle.

Matting will be measured and paid for in accordance with Article 1631-4 of the Standard
Specifications, or in accordance with specifications provided elsewhere in this contract.

Payment will be made under:

Pay Item Pay Unit
Wattle Linear Foot

Temporary Driveway Connection:
SP (Kimley-Horn and Associates, Inc.)

Description

Install and maintain driveway connections to all residential properties and commercial sites
throughout the project and as directed by the Engineer.

Materials

Includes but not limited to, aggregate base course, incidental stone, temporary asphalt,
driveway pipes, etc.

Measurement and Payment

The quantity for “Temporary Driveway Connection” will be paid for as Lump Sum for the
entire project.

Payment will be made under:

Pay Item Pay Unit
Temporary Driveway Connection Lump
Sum

Law Enforcement:
(05/14/2013)

Description

Furnish Law Enforcement Officers and marked Law Enforcement vehicles to direct traffic
in accordance with the contract.
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Construction Methods

Use uniformed Law Enforcement Officers and marked Law Enforcement vehicles
equipped with blue lights mounted on top of the vehicle, and Law Enforcement vehicle
emblems to direct or control traffic as required by the plans or by the Engineer.

Measurement and Payment

Law Enforcement will be measured and paid for in the actual number of hours that each
Law Enforcement Officer is provided during the life of the project as approved by the
Engineer. There will be no direct payment for marked Law Enforcement vehicles as they
are considered incidental to the pay item.

Payment will be made under:

Pay Item Pay Unit
Law Enforcement Hour
Permits:

The Contractor's attention is directed to the following permits, which have been issued to
the Department of Transportation by the authority granting the permit.

Permit Authority Granting Permit Status

16.1B Two-Party Road

Encroachment Agreement NCDOT Pending

16.6 Three-Party, Utility

Encroachment Agreement NCDOT Pending

401 Water Quality Approved- 10/7/19

Certification Orange County Appendix A
Approved- 11/8/19

Nationwide Permit 14 U.S. Army Corp of Engineers Appendix B

North Carolina Department of Environmental
Grading Permit Quality Pending

The Contractor shall comply with all applicable permit conditions during construction of
this project. Those conditions marked by * are the responsibility of the Department and
the Contractor has no responsibility in accomplishing those conditions.

Agents of the permitting authority will periodically inspect the project for adherence to the
permits.
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The Contractor's attention is also directed to Articles 107-10 and 107-13 of the 2018
Standard Specifications and the following:

Should the Contractor propose to utilize construction methods (such as temporary
structures or fill in waters and/or wetlands for haul roads, work platforms, cofferdams, etc.)
not specifically identified in the permit (individual, general, or nationwide) authorizing the
project it shall be the Contractor's responsibility to coordinate with the Engineer to
determine what, if any, additional permit action is required. The Contractor shall also be
responsible for initiating the request for the authorization of such construction method by
the permitting agency. The request shall be submitted through the Engineer. The
Contractor shall not utilize the construction method until it is approved by the permitting
agency. The request normally takes approximately 60 days to process; however, no
extensions of time or additional compensation will be granted for delays resulting from the
Contractor's request for approval of construction methods not specifically identified in the
permit.

Where construction moratoriums are contained in a permit condition which restricts
the Contractor's activities to certain times of the year, those moratoriums will apply
only to the portions of the work taking place in the waters or wetlands provided that
activities outside those areas is done in such a manner as to not affect the waters or
wetlands.
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NCDOT Standard Specifications

The 2018 North Carolina Department of Transportation Standard Specifications for Roads
and Structures, herein referred to as the ‘Standard Specifications’, and the 2018 Roadway
Standard Drawings, shall apply to all portions of this project except as may be modified by
this document.

Project Special Provisions

The following items are project specific and shall supersede any other conflicting portion of these
contract documents.

Conform to the requirements of the pay items included in these Technical Specifications. All
other pay items are included in the NCDOT Standard Specifications and must be conformed to
as described in those specifications unless modified herein. In the event of a conflict between
these technical specifications and the NCDOT Standard Specifications these Technical
Specifications shall govern.

Falsework and Formwork (4-5-12)

1.0 DESCRIPTION

Use this Special Provision as a guide to develop temporary works submittals required by
the Standard Specifications or other provisions; no additional submittals are required
herein. Such temporary works include, but are not limited to, falsework and formwork.

Falsework is any temporary construction used to support the permanent structure until it
becomes self-supporting. Formwork is the temporary structure or mold used to retain
plastic or fluid concrete in its designated shape until it hardens. Access scaffolding is a
temporary structure that functions as a work platform that supports construction personnel,
materials, and tools, but is not intended to support the structure. Scaffolding systems that
are used to temporarily support permanent structures (as opposed to functioning as work
platforms) are considered to be falsework under the definitions given. Shoring is a
component of falsework such as horizontal, vertical, or inclined support members. Where
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the term “temporary works” is used, it includes all of the temporary facilities used in bridge
construction that do not become part of the permanent structure.

Design and construct safe and adequate temporary works that will support all loads
imposed and provide the necessary rigidity to achieve the lines and grades shown on the
plans in the final structure.

MATERIALS

Select materials suitable for temporary works; however, select materials that also ensure
the safety and quality required by the design assumptions. The Engineer has authority to
reject material on the basis of its condition, inappropriate use, safety, or nonconformance
with the plans. Clearly identify allowable loads or stresses for all materials or
manufactured devices on the plans. Revise the plan and notify the Engineer if any change
to materials or material strengths is required.

DESIGN REQUIREMENTS
A. Working Drawings

Provide working drawings for items as specified in the contract, or as required by the
Engineer, with design calculations and supporting data in sufficient detail to permit a
structural and safety review of the proposed design of the temporary work.

On the drawings, show all information necessary to allow the design of any component
to be checked independently as determined by the Engineer.

When concrete placement is involved, include data such as the drawings of proposed
sequence, rate of placement, direction of placement, and location of all construction
joints. Submit the number of copies as called for by the contract.

When required, have the drawings and calculations prepared under the guidance of, and
sealed by, a North Carolina Registered Professional Engineer who is knowledgeable in
temporary works design.

If requested by the Engineer, submit with the working drawings manufacturer’s catalog
data listing the weight of all construction equipment that will be supported on the
temporary work. Show anticipated total settlements and/or deflections of falsework
and forms on the working drawings. Include falsework footing settlements, joint take-
up, and deflection of beams or girders.

As an option for the Contractor, overhang falsework hangers may be uniformly spaced,
at a maximum of 36 inches, provided the following conditions are met:
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Member | Member | Max. Overhang | Max. Slab Edge Max. Screed ]3;:;%(:;11\1/1&
Type Depth, Width, Thickness, Wheel Weight, Extension,g
(PCG) | (inches) (inches) (inches) (Ibs.) (inches)
11 36 39 14 2000 26
111 45 42 14 2000 35
v 54 45 14 2000 44
MBT 63 51 12 2000 50
MBT 72 55 12 1700 48

Overhang width is measured from the centerline of the girder to the edge of the deck
slab.

For Type II, III & IV prestressed concrete girders (PCG), 45-degree cast-in-place half
hangers and rods must have a minimum safe working load of 6,000 Ibs.

For MBT prestressed concrete girders, 45-degree angle holes for falsework hanger rods
shall be cast through the girder top flange and located, measuring along the top of the
member, 1°-2 72" from the edge of the top flange. Hanger hardware and rods must have
a minimum safe working load of 6,000 1bs.

The overhang bracket provided for the diagonal leg shall have a minimum safe working
load of 3,750 1bs. The vertical leg of the bracket shall extend to the point that the heel
bears on the girder bottom flange, no closer than 4 inches from the bottom of the
member. However, for 72-inch members, the heel of the bracket shall bear on the web,
near the bottom flange transition.

Provide adequate overhang falsework and determine the appropriate adjustments for
deck geometry, equipment, casting procedures and casting conditions.

If the optional overhang falsework spacing is used, indicate this on the falsework
submittal and advise the girder producer of the proposed details. Failure to notify the
Engineer of hanger type and hanger spacing on prestressed concrete girder casting
drawings may delay the approval of those drawings.

Falsework hangers that support concentrated loads and are installed at the edge of thin
top flange concrete girders (such as bulb tee girders) shall be spaced so as not to exceed
75% of the manufacturer’s stated safe working load. Use of dual leg hangers (such as
Meadow Burke HF-42 and HF-43) are not allowed on concrete girders with thin top
flanges. Design the falsework and forms supporting deck slabs and overhangs on girder
bridges so that there will be no differential settlement between the girders and the deck
forms during placement of deck concrete.
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When staged construction of the bridge deck is required, detail falsework and forms for
screed and fluid concrete loads to be independent of any previous deck pour
components when the mid-span girder deflection due to deck weight is greater than %4”.

Note on the working drawings any anchorages, connectors, inserts, steel sleeves or
other such devices used as part of the falsework or formwork that remains in the
permanent structure. If the plan notes indicate that the structure contains the necessary
corrosion protection required for a Corrosive Site, epoxy coat, galvanize or metalize
these devices. Electroplating will not be allowed. Any coating required by the
Engineer will be considered incidental to the various pay items requiring temporary
works.

Design falsework and formwork requiring submittals in accordance with the 1995
AASHTO Guide Design Specifications for Bridge Temporary Works except as noted
herein.

1. Wind Loads

Table 2.2 of Article 2.2.5.1 is modified to include wind velocities up to 110 mph.
In addition, Table 2.2A is included to provide the maximum wind speeds by county
in North Carolina.

Table 2.2 - Wind Pressure Values

Height Zone Pressure, 1b/ft? for Indicated Wind Velocity, mph
feet above ground 70 80 90 100 110
0 to 30 15 20 25 30 35
30 to 50 20 25 30 35 40
50 to 100 25 30 35 40 45
over 100 30 35 40 45 50

2. Time of Removal
The following requirements replace those of Article 3.4.8.2.

Do not remove forms until the concrete has attained strengths required in Article
420-16 of the Standard Specifications and these Special Provisions.

Do not remove forms until the concrete has sufficient strength to prevent damage
to the surface.
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Table 2.2A - Steady State Maximum Wind Speeds by Counties in North Carolina

COUNTY 25 YR COUNTY 25 YR COUNTY 25 YR
(mph) (mph) (mph)
Alamance 70 Franklin 70 Pamlico 100
Alexander 70 Gaston 70 Pasquotank 100
Alleghany 70 Gates 90 Pender 100
Anson 70 Graham 80 Perquimans 100
Ashe 70 Granville 70 Person 70
Avery 70 Greene 80 Pitt 90
Beaufort 100 Guilford 70 Polk 80
Bertie 90 Halifax 80 Randolph 70
Bladen 90 Harnett 70 Richmond 70
Brunswick 100 Haywood 80 Robeson 80
Buncombe 80 Henderson 80 Rockingham 70
Burke 70 Hertford 90 Rowan 70
Cabarrus 70 Hoke 70 Rutherford 70
Caldwell 70 Hyde 110 Sampson 90
Camden 100 Iredell 70 Scotland 70
Carteret 110 Jackson 80 Stanley 70
Caswell 70 Johnston 80 Stokes 70
Catawba 70 Jones 100 Surry 70
Cherokee 80 Lee 70 Swain 80
Chatham 70 Lenoir 90 Transylvania 80
Chowan 90 Lincoln 70 Tyrell 100
Clay 80 Macon 80 Union 70
Cleveland 70 Madison 80 Vance 70
Columbus 90 Martin 90 Wake 70
Craven 100 McDowell 70 Warren 70
Cumberland 80 Mecklenburg 70 Washington 100
Currituck 100 Mitchell 70 Watauga 70
Dare 110 Montgomery 70 Wayne 80
Davidson 70 Moore 70 Wilkes 70
Davie 70 Nash 80 Wilson 80
Duplin 90 New Hanover 100 Yadkin 70
Durham 70 Northampton 80 Yancey 70
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Edgecombe 80 Onslow 100

Forsyth 70 Orange 70

B. Review and Approval
The Engineer is responsible for the review and approval of temporary works’ drawings.

Submit the working drawings sufficiently in advance of proposed use to allow for their
review, revision (if needed), and approval without delay to the work.

The time period for review of the working drawings does not begin until complete
drawings and design calculations, when required, are received by the Engineer.

Do not start construction of any temporary work for which working drawings are
required until the drawings have been approved. Such approval does not relieve the
Contractor of the responsibility for the accuracy and adequacy of the working drawings.

4.0 CONSTRUCTION REQUIREMENTS

All requirements of Section 420 of the Standard Specifications apply.

Construct temporary works in conformance with the approved working drawings. Ensure
that the quality of materials and workmanship employed is consistent with that assumed in
the design of the temporary works. Do not weld falsework members to any portion of the
permanent structure unless approved. Show any welding to the permanent structure on the
approved construction drawings.

Provide tell-tales attached to the forms and extending to the ground, or other means, for
accurate measurement of falsework settlement. Make sure that the anticipated compressive
settlement and/or deflection of falsework does not exceed 1 inch. For cast-in-place
concrete structures, make sure that the calculated deflection of falsework flexural members
does not exceed 1/240 of their span regardless of whether or not the deflection is
compensated by camber strips.

A. Maintenance and Inspection

Inspect and maintain the temporary work in an acceptable condition throughout the
period of its use. Certify that the manufactured devices have been maintained in a
condition to allow them to safely carry their rated loads. Clearly mark each piece so
that its capacity can be readily determined at the job site.

Perform an in-depth inspection of an applicable portion(s) of the temporary works, in
the presence of the Engineer, not more than 24 hours prior to the beginning of each
concrete placement. Inspect other temporary works at least once a month to ensure that
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they are functioning properly. Have a North Carolina Registered Professional Engineer
inspect the cofferdams, shoring, sheathing, support of excavation structures, and
support systems for load tests prior to loading.

Foundations

Determine the safe bearing capacity of the foundation material on which the supports
for temporary works rest. If required by the Engineer, conduct load tests to verify
proposed bearing capacity values that are marginal or in other high-risk situations.

The use of the foundation support values shown on the contract plans of the permanent
structure is permitted if the foundations are on the same level and on the same soil as
those of the permanent structure.

Allow for adequate site drainage or soil protection to prevent soil saturation and
washout of the soil supporting the temporary works supports.

If piles are used, the estimation of capacities and later confirmation during construction
using standard procedures based on the driving characteristics of the pile is permitted.
If preferred, use load tests to confirm the estimated capacities; or, if required by the
Engineer conduct load tests to verify bearing capacity values that are marginal or in
other high risk situations.

The Engineer reviews and approves the proposed pile and soil bearing capacities.

5.0 REMOVAL

Unless otherwise permitted, remove and keep all temporary works upon completion of the
work. Do not disturb or otherwise damage the finished work.

Remove temporary works in conformance with the contract documents. Remove them in
such a manner as to permit the structure to uniformly and gradually take the stresses due to
its own weight.

6.0 METHOD OF MEASUREMENT

Unless otherwise specified, temporary works will not be directly measured.

7.0 BASIS OF PAYMENT

Payment at the contract unit prices for the various pay items requiring temporary works
will be full compensation for the above falsework and formwork.
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SUBMITTAL OF WORKING DRAWINGS (6-28-17)

1.0 GENERAL

Submit working drawings in accordance with Article 105-2 of the Standard Specifications
and this provision. For this provision, “submittals” refers to only those listed in this
provision. The list of submittals contained herein does not represent a list of required
submittals for the project. Submittals are only necessary for those items as required by the
contract. Make submittals that are not specifically noted in this provision directly to the
Engineer. Either the Structures Management Unit or the Geotechnical Engineering Unit or
both units will jointly review submittals.

If a submittal contains variations from plan details or specifications or significantly affects
project cost, field construction or operations, discuss the submittal with and submit all
copies to the Engineer. State the reason for the proposed variation in the submittal. To
minimize review time, make sure all submittals are complete when initially submitted.
Provide a contact name and information with each submittal. Direct any questions
regarding submittal requirements to the Engineer, Structures Management Unit contacts or
the Geotechnical Engineering Unit contacts noted below.

In order to facilitate in-plant inspection by NCDOT and approval of working drawings,
provide the name, address and telephone number of the facility where fabrication will
actually be done if different than shown on the title block of the submitted working
drawings. This includes, but is not limited to, precast concrete items, prestressed concrete
items and fabricated steel or aluminum items.

2.0 ADDRESSES AND CONTACTS

For submittals to the Structures Management Unit, use the following addresses:

Via US mail: Via other delivery service:

Mr. B. C. Hanks, P. E.

State Structures Engineer
North Carolina Department
of Transportation

Structures Management Unit
1581 Mail Service Center
Raleigh, NC 27699-1581

Attention: Mr. J. L. Bolden, P. E.

Mr. B. C. Hanks, P. E.

State Structures Engineer
North Carolina Department
of Transportation

Structures Management Unit
1000 Birch Ridge Drive
Raleigh, NC 27610

Attention: Mr. J. L. Bolden, P. E.

Submittals may also be made via email.

Send submittals to:
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PROJECT SPECIAL PROVISIONS

Structures Construction

jlbolden@ncdot.gov (James Bolden)

Send an additional e-copy of the submittal to the following address:

eomile@ncdot.gov (Emmanuel Omile)

mrorie@ncdot.gov (Madonna Rorie)

For submittals to the Geotechnical Engineering Unit, use the following addresses:

For projects in Divisions 1-7, use the following Eastern Regional Office address:

Via US mail: Via other delivery service:
Mr. Chris Kreider, P. E. Mr. Chris Kreider, P. E.
Eastern Regional Geotechnical Eastern Regional Geotechnical
Manager Manager
North Carolina Department North Carolina Department
of Transportation of Transportation
Geotechnical Engineering Unit Geotechnical Engineering Unit
Eastern Regional Office Eastern Regional Office
1570 Mail Service Center 3301 Jones Sausage Road, Suite 100
Raleigh, NC 27699-1570 Garner, NC 27529

Via Email: EastGeotechnicalSubmittal@ncdot.gov

For projects in Divisions 8-14, use the following Western Regional Office address:
Via US mail or other delivery service:

Mr. Eric Williams, P. E.
Western Regional Geotechnical
Manager

North Carolina Department

of Transportation

Geotechnical Engineering Unit
Western Regional Office

5253 Z Max Boulevard
Harrisburg, NC 28075

Via Email: WestGeotechnicalSubmittal@ncdot.gov

The status of the review of structure-related submittals sent to the Structures Management
Unit can be viewed from the Unit’s website, via the “Drawing Submittal Status” link.

The status of the review of geotechnical-related submittals sent to the Geotechnical
Engineering Unit can be viewed from the Unit’s website, via the “Geotechnical
Construction Submittals™ link.
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PROJECT SPECIAL PROVISIONS
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Direct any questions concerning submittal review status, review comments or drawing
markups to the following contacts:

Primary Structures Contact: James Bolden (919) 707 — 6408
(919) 250 — 4082 facsimile
jlbolden@ncdot.gov
Secondary Structures Contacts: Emmanuel Omile (919) 707 — 6451
Madonna Rorie (919) 707 — 6508

Eastern Regional Geotechnical Contact (Divisions 1-7):
Chris Kreider  (919) 662 — 4710
ckreider(@ncdot.gov

Western Regional Geotechnical Contact (Divisions 8-14):
Eric Williams  (704) 455 — 8902
ewilliams3@ncdot.gov

3.0 SUBMITTAL COPIES

Furnish one complete copy of each submittal, including all attachments, to the Engineer.
At the same time, submit the number of hard copies shown below of the same complete
submittal directly to the Structures Management Unit and/or the Geotechnical Engineering
Unit.

The first table below covers “Structure Submittals”. The Engineer will receive review
comments and drawing markups for these submittals from the Structures Management
Unit. The second table in this section covers “Geotechnical Submittals”. The Engineer
will receive review comments and drawing markups for these submittals from the
Geotechnical Engineering Unit.

Unless otherwise required, submit one set of supporting calculations to either the Structures
Management Unit or the Geotechnical Engineering Unit unless both units require submittal
copies in which case submit a set of supporting calculations to each unit. Provide additional
copies of any submittal as directed.

STRUCTURE SUBMITTALS

Copies Copies
Required by Required by
Structures Geotechnical
Management Engineering
Submittal Unit Unit Requiring Submittal !

Contract Reference
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Plan Note, SN Sheet &

Arch Culvert Falsework 5 “Falsework and Formwork”
7 Plan Note, SN Sheet &
Box Culvert Falsework 5 “Falsework and Formwork”
Cofferdams 6 Article 410-4
Foam Joint Seals ° 9 “Foam Joint Seals”
Expansion Joint Seals
(hold down plate type with base 9 “Expansion Joint Seals”
angle)
Expansion Joint Seals 2. then 9 Modular Expa£151on Joint
(modular) Seals
Expapsmn Joint Seals 9 “Strip Seals”
(strip seals)
Falsework & Forms 2 3 Article 420-3 &
(substructure) “Falsework and Formwork”
Falsework & Forms ] Article 420-3 &
(superstructure) “Falsework and Formwork”
Girder Erection over Railroad 5 Railroad Provisions
Maintenance and Protection of Malqtenance and
Protection of Traffic
Traffic Beneath Proposed 8
Beneath Proposed Structure
Structure . vs
at Station
Metal Bridge Railing 8 Plan Note
Metal Stay-in-Place Forms 8 Article 420-3
Metalwork for Elastomeric .
.45 7 Article 1072-8
Bearings ™
Miscellaneous Metalwork 4> 7 Article 1072-8
Disc Bearings 4 8 “Disc Bearings”
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Overhead and Digital Message

Signs (DMS) (metalwork and 13 Applicable Provisions
foundations)
Placement of Equipment on 7 Article 420-20
Structures (cranes, etc.)

2. then Optional Precast

Precast Concrete Box Culverts

Prestressed Concrete Cored Slab
(detensioning sequences) 3

Prestressed Concrete Deck Panels

Prestressed Concrete Girder

1 reproducible

6 and
1 reproducible

Reinforced Concrete Box
Culvert at Station  ”

Article 1078-11

Article 420-3

Articles 1078-8 and 1078-

(strand elongation and 6 1
detensioning sequences)
Removql of Existing Structure 5 Railroad Provisions
over Railroad
Revised Bridge Deck Plans 2. then

(adaptation to prestressed deck
panels)

Revised Bridge Deck Plans
(adaptation to modular
expansion joint seals)

Sound Barrier Wall (precast

1 reproducible

2, then
1 reproducible

Article 420-3

“Modular Expansion Joint
Seals”

Article 1077-2 &

items) 10 “Sound Barrier Wall”
Sound Barrier Wall Steel ; Article 1072-8 &
Fabrication Plans 3 “Sound Barrier Wall”
Structural Steel # 2, then 7 Article 1072-8
Article 400-3 &
“Construction,
Temporary Detour Structures 10 Maintenance and Removal
of Temporary Structure at
Station ”?
TFE Expansion Bearings 4 8 Article 1072-8
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PROJECT SPECIAL PROVISIONS
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FOOTNOTES

1. References are provided to help locate the part of the contract where the submittals are
required. References in quotes refer to the provision by that name. Articles refer to the
Standard Specifications.

2. Submittals for these items are necessary only when required by a note on plans.

3. Submittals for these items may not be required. A list of pre-approved sequences is available
from the producer or the Materials & Tests Unit.

4. The fabricator may submit these items directly to the Structures Management Unit.

5. The two sets of preliminary submittals required by Article 1072-8 of the Standard
Specifications are not required for these items.

6. Submittals for Fabrication Drawings are not required. Submittals for Catalogue Cuts of
Proposed Material are required. See Section 5.A of the referenced provision.

7. Submittals are necessary only when the top slab thickness is 18” or greater.

8.
GEOTECHNICAL SUBMITTALS
Copies Copies
Required by Required by
Geotechnical  Structures
Engineering Management Contract Reference .
Submittal Unit Unit Requiring Submittal
Drilled Pier Construction Plans 2 1 0 Subarticle 411-3(A)
Crosshole Sonic Loggi CSL
rosshole Sonic: Logging (CSL) 1 0 Subarticle 411-5(A)(2)
Reports
Pile Driving Equipment Data .
23 1 0 Subarticle 450-3(D)(2)
Forms =
Pile Drivi Anal PDA
ile Driving - Analyzer - (PDA) 1 0 Subarticle 450-3(F)(3)
Reports
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PROJECT SPECIAL PROVISIONS

Structures Construction

1 drawings . . ..
.. 4 s,
Retaining Walls 1 calculations 2 drawings Applicable Provisions
T Shoring * I drawings, 2 drawings I’?Tnﬁogi;y Slslgﬁr;glai;&
cmporary Shoting 1 calculations & porary "
Walls
FOOTNOTES

1. References are provided to help locate the part of the contract where the submittals are
required. References in quotes refer to the provision by that name. Subarticles refer to the
Standard Specifications.

2. Submit one hard copy of submittal to the Engineer. Submit a second copy of submittal
electronically (PDF via email), US mail or other delivery service to the appropriate
Geotechnical Engineering Unit regional office. Electronic submission is preferred.

3. The Pile Driving Equipment Data Form is available from:
https://connect.ncdot.gov/resources/Geological/Pages/Geotech Forms_Details.aspx
See second page of form for submittal instructions.

4. Electronic copy of submittal is required. See referenced provision.

CRANE SAFETY (6-20-19)

Comply with the manufacturer specifications and limitations applicable to the operation of any
and all cranes and derricks. Prime contractors, sub-contractors, and fully operated rental
companies shall comply with the current Occupational Safety and Health Administration
(OSHA) regulations.

Submit all items listed below to the Engineer prior to beginning crane operations. Changes in
personnel or equipment must be reported to the Engineer and all applicable items listed below
must be updated and submitted prior to continuing with crane operations.

CRANE SAFETY SUBMITTAL LIST

A._Competent Person: Provide the name and qualifications of the “Competent Person”
responsible for crane safety and lifting operations. The named competent person will
have the responsibility and authority to stop any work activity due to safety concerns.

B._Riggers: Provide the qualifications and experience of the persons responsible for
rigging operations. Qualifications and experience should include, but not be limited to,
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PROJECT SPECIAL PROVISIONS

Structures Construction

weight calculations, center of gravity determinations, selection and inspection of sling
and rigging equipment, and safe rigging practices.

C._Crane Inspections: Inspection records for all cranes shall be current and readily
accessible for review upon request.

D._Certifications: Crane operators shall be certified by the National Commission for the
Certification of Crane Operators (NCCCO) or the National Center for Construction
Education and Research (NCCER). Other approved nationally accredited programs will
be considered upon request. In addition, crane operators shall have a current CDL
medical card. Submit a list of crane operator(s) and include current certification for
each type of crane operated (small hydraulic, large hydraulic, small lattice, large lattice)
and medical evaluations for each operator.

GROUT FOR STRUCTURES (12-1-17)

1.0 DESCRIPTION

This special provision addresses grout for use in pile blockouts, grout pockets, shear keys,
dowel holes and recesses for structures. This provision does not apply to grout placed in
post-tensioning ducts for bridge beams, girders, decks, end bent caps, or bent caps. Mix
and place grout in accordance with the manufacturer’s recommendations, the applicable
sections of the Standard Specifications and this provision.

2.0 MATERIAL REQUIREMENTS

Unless otherwise noted on the plans, use a Type 3 Grout in accordance with Section 1003
of the Standard Specifications.

Initial setting time shall not be less than 10 minutes when tested in accordance with ASTM
C266.

Construction loading and traffic loading shall not be allowed until the 3 day compressive
strength is achieved.

3.0 SAMPLING AND PLACEMENT

Place and maintain components in final position until grout placement is complete and
accepted. Concrete surfaces to receive grout shall be free of defective concrete, laitance,
oil, grease and other foreign matter. Saturate concrete surfaces with clean water and
remove excess water prior to placing grout.
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PROJECT SPECIAL PROVISIONS

Structures Construction
4.0 BASIS OF PAYMENT

No separate payment will be made for “Grout for Structures”. The cost of the material,
equipment, labor, placement, and any incidentals necessary to complete the work shall be
considered incidental to the structure item requiring grout.

STEEL ELLIPTICAL PIPE CULVERT (SPECIAL)

1.0 DESCRIPTION
This special provision addresses the elliptical steel pipe culvert extension.

The design of the elliptical steel pipe culvert is the responsibility of the Contractor and is
subject to review, comments, and approval. Submit detailed plans and calculations for
review. Include all details in the plans necessary to build the steel elliptical pipe culvert
extension. Have a North Carolina Registered Professional Engineer check and seal the
plans and design calculations. After the plans and design calculations are reviewed and, if
necessary, the corrections made, submit one set of plans to become part of the contract
plans.

2.0 MATERIAL REQUIREMENTS

A. Smooth-Wall Carbon Steel Pipe:

1. The pipe culvert shall be InfraSteel 242 by Precision Pipe and Products,
Inc., or approved equal. All piping system components shall conform to
ASTM D1248, ASTM D3350, and ASTM F714, latest editions.

2. The wall thickness of the liner shall be a minimum of 0.50 inches. The liner
shall be capable of supporting the entire bearing load. Minimum wall
thickness at any one point shall not be less than 0.485 inches for 0.50-inch
thick pipe.

3. All pipe shall be straight seam pipe. The shape and size of the pipe shall
match that of the existing pipe.

4. All pipe shall be made from new, unused steel plates.

5. Each heat number used shall be tested for tensile and yield strength, and
must meet the minimum structural standards listed below:

i. Tensile Strength — 60,000 psi
ii. Yield Strength — 36,000 psi
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6. Chemical Composition: Each heat number of steel used for this product
shall be tested for chemistry and shall conform to the following:

1.
ii.
1ii.
1v.
v.

Carbon — 0.26 max

Manganese 1.65 (see note below)
Phosphorus — 0.035 max

Sulfur — 0.035 max

Copper — 0.20 min

Note: For each reduction of 0.01% carbon below the specified
maximum concentration of carbon given above, an increase of
0.05% over the specified maximum concentration of manganese
given above is permissible up to a maximum of 2.00% manganese.

7. The maximum Manning’s Coefficient of the pipe shall be 0.012.

8. At the time of manufacture, each lot of pipe shall be inspected for defects.

9. A Pipe Material Test Report (MTR) shall be furnished by the pipe mill
producing the pipe and included in the submittal. The Pipe MTR shall
provide the chemical lest results of each heat number used in each pipe
for the elements listed above. The Pipe MTR shall also provide tensile and
yield properties for each heat number used in each pipe.

10. Dimensional Tolerances

1.

ii.

1il.

7/6/2020

The length of each pipe shall be within +0.5 inches of the specified
ordered length.

The outside circumference any point in the length of the pipe shall
be within 1% of the nominal circumference or within 0.5 inches,
whichever is less.

The maximum allowable straightness deviation in any 10’ length
shall be 1/8 inch.
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11. Pipe ends shall have a 30° bevel on ID.

12. The pipe shall be certified by the manufacturer for specified material
properties for the particular job.

3.0 EXECUTION

A. General:

1. Ifthe Contractor’s selected method of operation for culvert extension
requires disturbing existing surfaces, these surfaces shall be restored
in kind to original pre-construction conditions after extension
operations have been completed.

2. All pipe shall be cut, fabricated, and installed in strict conformance
with the pipe manufacturer’s recommendations.

3. Provide the Designer documentation of the procedures, materials,
equipment, incidentals and resources that will be employed to ensure
success of the extension operations and to assist the Designer in
monitoring the Contractor’s operations.

4. Submit plans and calculations showing the minimum required pipe
thickness.

1. Calculations shall be done according to the latest edition of
AASHTO LRFD Bridge Design Specifications and NCDOT
Structures Management Unit Manual.

ii. Calculations shall include all loading conditions to which the
pipe will be subjected during construction and after
installation.

iii. The sealed calculations shall include a summary page to list
all design loads, material specifications, and design criterion
used in the calculations.

iv. Calculations and plans shall be prepared in a neat and legible
manner, sealed by a licensed professional engineer in North
Carolina and submitted for review and approval.
Construction of the culvert extension shall not begin until all
approvals have been received.
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B. Transportation and Handling:

1.

All pipe shall be transported and handled in accordance with ASTM
and AWWA requirements.

Care shall be taken during the transportation of the pipe to ensure that
it is not cut, gouged, or otherwise damaged. Pipe with deep cuts,
scratches, or gouges shall be rejected or replaced at no expense to the
Owner.

At the time of delivery, each section shall be homogeneous
throughout, uniform in color, free of cracks, holes, foreign materials,
blisters or deleterious faults.

Pipe found to have developed an irregular shape that will not allow
pipe joining or insertion without the use of outside forces to bring pipe
to shape, will be rejected and replaced at no expense to the Owner.

Pipes shall be stored on level ground, preferably turf or sand, free of
sharp objects which could damage the pipe.

4.0 BASIS OF PAYMENT

Elliptical Steel Pipe Culvert as described on the plans and in this Special Provision
will be paid for at the contract lump sum price for “Elliptical Steel Pipe Culvert”.
Such price and payment will be full compensation for all work covered by this Special
Provision, the plans and applicable parts of the Standard Specifications and will
include, but not be limited to, furnishing all labor, materials, equipment, and other
incidentals necessary to complete this work. Concrete and reinforcing steel for
headwall will be paid for in other pay items and will not be part of this pay item.
Culvert Excavation and Foundation Conditioning Material will be paid for in
accordance with the Standard Specifications and will not be a part of this pay item.

Pay Item Pay Unit
Elliptical Steel Pipe Culvert Lump Sum
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Project: Elliott Road Extension UC-1 County: Orange

PROJECT SPECIAL PROVISIONS
Utility Construction

Kimley»Horn S @‘%‘l‘.‘éﬁ/’iéééﬁ;/

300 Morris St, Suite 200, Durham, NC 27701 FI@‘E,-‘ gF{ECIAL

The proposed utility construction shall meet the applicable requirements of the North
Carolina Department of Transportation (NCDOT) “Standard Specifications for Roads
and Structures” dated January 2018, the Orange Water & Sewer Authority (OWASA)
“Manual of Specifications, Standards and Design” latest edition and the following
provisions.

Measurement and payment shall conform to the applicable requirements of the 2018
NCDOT specifications, as modified by these Project Special Provisions. If a discrepancy
arises between the two specifications that is not related to measurement and payment, the
more stringent requirements shall prevail. Contractor shall coordinate with OWASA to
ensure all coordination, construction, testing, inspection, and documentation requirements
are met.

Revise the 2018 Standard Specifications as follows:

Page 15-1, Sub-article 1500-2 Cooperation with the Utility Owner, paragraph 2:
add the following sentences:

The utility owner is Orange Water & Sewer Authority (OWASA).

Page 15-4; Sub-article 1505-3, Construction Methods,
add the following after Subparagraph (F):

(G) Concrete Thrust Collars

Concrete thrust collars shall be installed as shown on the Drawings and as required under
Article 1505-3, Subparagraph (E). The excavation at such location(s) shall receive
special attention with such undisturbed materials within as short a distance as possible
from the pipe.

All reinforcing steel shall be Grade 60 in accordance with Article 1070-2. All concrete
shall be Class AA in accordance with Article 1000-4.
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(H)  Reaction Blocking

All fittings or components subject to hydrostatic thrust shall be securely anchored by the
use of concrete thrust blocks poured in place, unless otherwise directed by OWASA.
Where concrete must be reinforced, the Contractor shall furnish such reinforcing as is
required.

Required thrust block sizing shall be in accordance with the applicable details, as shown
on the Drawings.

Material for reaction blocking shall be transit-mixed concrete. This concrete shall have a
minimum twenty-eight-day compressive strength of 3000 psi. Any metal used to resist
thrust which is not fully encased in concrete shall be “hot dipped” galvanized or stainless
steel.

()  Flowable Fill

This work consists of all work necessary to place flowable fill in accordance with these
provisions, the Drawings, and as directed.

Discharge flowable fill material directly from the truck into the space to be filled, or by
other approved methods. The mix may be placed full depth or in lifts as site conditions
dictate.

Ferrous pipelines shall be isolated by means of polyethylene pipe wrap, installed in
accordance with the manufacturer’s recommendations.

Page 15-5; Sub-article 1505-6, Measurement and Payment,
add the following:

Concrete thrust collars and flowable fill required for the Project shall be included and
paid for as part of the ” Water Line pay item. No additional payment will be made.

Page 15-9, Article 1515-3, Construction Methods,
add the following:

(H)  Water Service Interruption and Installation Plan

This work consists of provision of an installation plan to include all requested shutdowns,
submitted by the Contractor and approved by OWASA and the Engineer.

The Contractor shall submit a detailed Plan, outlining all precautions and provisions for
Water Service Interruption and Installation to the Engineer and OWASA for approval
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prior to interrupting water service or installing any component of the proposed waterline.
The Plan shall include at minimum:

1. Schedule and Sequence
a. Waterline schedule and sequence of installation including all wet taps or
other connections to the Owner’s system, installation phasing, pressure
testing, disinfection, flushing, water quality testing, service connection
switchovers, and abandonment or removal of lines to be abandoned.
2. Shutdowns
a. For each phase of waterline construction requiring a service outage, the
Contractor shall provide the following:
i. Location of proposed work and justification for shutdown
ii. Schedule (date and time) and duration
iii. Affected customers

The Contractor shall allow sufficient time for review and approval of the submitted Plan,
including any test shutdowns required by OWASA, and shall not be entitled to any delay
claims related to review, rejection, resubmittal, modifications, or any other actions
necessary to obtain an approved Plan.

Page 15-10, Article 1515-4, Measurement and Payment,
add the following after Line 2:

Water Service Interruption and Installation Plan will be considered incidental to the
” Water Line pay item. No additional measurement nor payment will be made.

Page 15-13, Article 1520-3, Construction Methods,
add the following:

(C) Maintenance of Sanitary Sewer Flows Plan

This work consists of provision of a plan to temporarily maintain sanitary sewer flows by
gravity piping, pump and haul, bypass pumping, or other means submitted by the
Contractor and approved by the Owner and Engineer.

The Contractor shall submit a detailed Plan, outlining all precautions and provisions for
Temporary Maintenance of Sanitary Sewer Flows to the Engineer and Owner for
approval prior to interrupting sanitary sewer flows. The Plan shall include at least one of
the following:

1. Temporary Plugging:
a. Location of manhole(s) to be plugged
b. Schedule and duration of use
c. Monitoring plan
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d. Contingency measures to prevent sanitary overflows

2. Pump and Haul:

Location of manhole(s) to be plugged

Location of proposed discharge manhole

Number and capacity of trucks to be used

Round trip circuit time including filling, transit, and discharge
Schedule and duration of use

Pop o

3. Bypass Pumping:
a. Bypass layout, showing at minimum:
I. Position of all pumps, piping, valves, suction and discharge
manholes, aerial crossing(s), and supports.
ii. Size and material of all piping, control valves, and air release
valve(s).
b. Pump information
I. Pumps shall be sized to handle the peak daily flow rate (2.5 times
the average daily flow rate, with a minimum of 50gpm) for the line
or area of work.
ii. Pump curves for the specific pumps proposed
ili. Pump run time on a single tank of fuel
iv. Other information as requested by the Owner or Engineer
c. Monitoring plan
i. Remote telemetry with auto-dialer
ii. List of qualified 24-hour monitoring personnel
d. Schedule and duration of use

4. Other:
a. The Contractor shall provide information for alternate maintenance of
sanitary sewer flows as deemed necessary or as requested by OWASA and
the Engineer.

Any Plan which requires the use of elevated structures or other special supports, e.g.
aerial crossings and other bridges, shall require certification by a North Carolina
Professional Engineer. The Contractor shall provide the certification(s) at no additional
cost to the Owner.

Implementation of Plan shall not commence until approval of the submittals requested
under this Section.

The Contractor shall allow sufficient time for review and approval of the submitted Plan

and shall not be entitled to any delay claims related to review, rejection, resubmittal,
modifications, or any other actions necessary to obtain an approved Plan.
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(D) Temporary Maintenance of Sanitary Sewer Flows

This work consists of the temporary maintenance of the sanitary sewer flows in
accordance with the approved Maintenance of Sanitary Sewer Flows Plan. Temporary
Maintenance of Sanitary Sewer Flows is anticipated to be required only for the
installation of SSMH 1.7. Contractor shall coordinate the installation of SSMH 1.7 with
OWASA to occur during a period of minimum sanitary flow, including overnight or on
weekends as necessary.

All work required to maintain sanitary sewer flows and service is considered incidental to
the project and no specific payment shall be made.

The Contractor shall review layout in the field with Owner and Engineer prior to
beginning operations. The Contractor shall leak check any temporary sewer lines in the
presence of the Owner and/or facilitate a preliminary bypass pumping run with Owner
staff present to affirm the operation is satisfactory to the Owner.

The Contractor shall make every effort to avoid sewer overflows. For all sewer
overflows, the Contractor shall be responsible, and shall reimburse the Owner, for any
damages, operational costs, fines, or other effects.

Page 15-13, Article 1520-4, Measurement and Payment,
add the following after Line 29:

Maintenance of Sanitary Sewer Flows Plan and any Temporary Maintenance of Sanitary
Sewer Flows deemed necessary by the Contractor will be considered incidental to the
various sanitary sewer work. No additional measurement nor payment will be made.

Page 15-17, Article 1530-3, Construction Methods,
add the following:

(E) Cut and Cap 2” Water Line

This work consists of cutting and capping existing 2-inch water lines as shown on the
Drawings.

2-inch water lines shall be cut and capped with a cap that is mechanically restrained to
the pipeline in addition to concrete thrust blocking in accordance with OWASA
requirements. Crimping of 2-inch water lines shall not be permitted. Contractor shall
coordinate requested shutdowns and capping procedures with OWASA.
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PROJECT SPECIAL PROVISIONS
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Page 15-17, Article 1530-4, Measurement and Payment,
add the following after Line 27:

Cut and Cap 2~ Water Line will be measured and paid per each.

add the following to Line 28:

Cut and Cap 2” Water Line Each

6/11/2020
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1. 2018 STANDARD SPECIFICATIONS FOR ROADS & STRUCTURES
The 2018 Standard Specifications are revised as follows:
1.1. GENERAL REQUIREMENTS - Construction Methods (1700-3(K))

Page 17-4, revise sentence starting on line 14 to read “Modify existing electrical services, as
necessary, to meet the grounding requirements of the NEC, these Standard Specifications, Standard
Drawings, and the project plans.”

Page 17-4, revise sentence beginning on line 21 to read “Furnish and install additional ground rods
to grounding electrode system as necessary to meet the Standard Specifications, Standard Drawings,
and test requirements.”

1.2. WOOD POLES - Construction Methods (1720-3)

Page 17-18, revise sentence starting on line 13 to read “On new Department-owned poles, install a
grounding system consisting of #6 AWG solid bare copper wire that is mechanically crimped using
an irreversible compression tool with die to a single ground rod installed at base of pole or to the
electrical service grounding electrode system located within 10 feet of the pole.”

2. SIGNAL HEADS
2.1. MATERIALS
A. General:

Fabricate vehicle signal head housings and end caps from die-cast aluminum. Fabricate 12-inch
and 16-inch pedestrian signal head housings and end caps from die-cast aluminum. Fabricate 9-inch
pedestrian signal head housings, end caps, and visors from virgin polycarbonate material. Provide
visor mounting screws, door latches, and hinge pins fabricated from stainless steel. Provide interior
screws, fasteners, and metal parts fabricated from stainless steel.

Fabricate tunnel and traditional visors from sheet aluminum.

Paint all surfaces inside and outside of signal housings and doors. Paint outside surfaces of
tunnel and traditional visors, wire outlet bodies, wire entrance fitting brackets and end caps when
supplied as components of messenger cable mounting assemblies, pole and pedestal mounting
assemblies, and pedestrian pushbutton housings. Have electrostatically-applied, fused-polyester
paint in highway yellow (Federal Standard 595C, Color Chip Number 13538) a minimum of 2.5 to
3.5 mils thick. Do not apply paint to the latching hardware, rigid vehicle signal head mounting
brackets for mast-arm attachments, messenger cable hanger components or balance adjuster
components.

Have the interior surfaces of tunnel and traditional visors painted an alkyd urea black synthetic
baking enamel with a minimum gloss reflectance and meeting the requirements of MIL-E-10169,
“Enamel Heat Resisting, Instrument Black.”

Where required, provide polycarbonate signal heads and visors that comply with the provisions
pertaining to the aluminum signal heads listed on the QPL with the following exceptions:

Fabricate signal head housings, end caps, and visors from virgin polycarbonate material. Provide
UV stabilized polycarbonate plastic with a minimum thickness of 0.1 + 0.01 inches that is
highway yellow (Federal Standard 595C, Color Chip 13538). Ensure the color is incorporated
into the plastic material before molding the signal head housings and end caps. Ensure the plastic

Version 18.3 3 print date: 06/26/20



DocuSign Envelope ID: 37F988B0-1822-47F1-9884-B5B55B4730CA

Elliott Road Extension TS-4 Orange County

formulation provides the following physical properties in the assembly (tests may be performed
on separately molded specimens):

Test Required Method

Specific Gravity 1.17 minimum ASTM D 792
Flammability Self-extinguishing | ASTM D 635
Tensile Strength, yield, PSI 8500 minimum ASTM D 638
Izod impact strength, ft-Ib/in [notched, 1/8 inch] | 12 minimum ASTM D 256

For pole mounting, provide side of pole mounting assemblies with framework and all other
hardware necessary to make complete, watertight connections of the signal heads to the poles and
pedestals. Fabricate the mounting assemblies and frames from aluminum with all necessary
hardware, screws, washers, etc. to be stainless steel. Provide mounting fittings that match the
positive locking device on the signal head with the serrations integrally cast into the brackets.
Provide upper and lower pole plates that have a 1 Y4-inch vertical conduit entrance hubs with the
hubs capped on the lower plate and 1 %2-inch horizontal hubs. Ensure that the assemblies provide
rigid attachments to poles and pedestals so as to allow no twisting or swaying of the signal heads.
Ensure that all raceways are free of sharp edges and protrusions, and can accommodate a minimum
of ten Number 14 AWG conductors.

For pedestal mounting, provide a post-top slipfitter mounting assembly that matches the positive
locking device on the signal head with serrations integrally cast into the slipfitter. Provide stainless
steel hardware, screws, washers, etc. Provide a minimum of six 3/8 X 3/4-inch long square head
bolts for attachment to pedestal. Provide a center post for multi-way slipfitters.

For light emitting diode (LED) traffic signal modules, provide the following requirements for
inclusion on the Department’s Qualified Products List for traffic signal equipment.

1. Sample submittal,

2. Third-party independent laboratory testing results for each submitted module with evidence of
testing and conformance with all of the Design Qualification Testing specified in section 6.4
of each of the following Institute of Transportation Engineers (ITE) specifications:

e Vehicle Traffic Control Signal Heads — Light Emitting Diode (LED) Circular Signal
Supplement

e Vehicle Traffic Control Signal Heads — Light Emitting Diode (LED) Vehicle Arrow
Traffic Signal Supplement

e Pedestrian Traffic Control Signal Indications —Light Emitting Diode (LED) Signal
Modules.

(Note: The Department currently recognizes two approved independent testing laboratories.
They are Intertek ETL Semko and Light Metrics, Incorporated with Garwood Laboratories.
Independent laboratory tests from other laboratories may be considered as part of the QPL
submittal at the discretion of the Department,

3. Evidence of conformance with the requirements of these specifications,
4. A manufacturer’s warranty statement in accordance with the required warranty, and
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5. Submittal of manufacturer’s design and production documentation for the model, including
but not limited to, electrical schematics, electronic component values, proprietary part
numbers, bill of materials, and production electrical and photometric test parameters.

6. Evidence of approval of the product to bear the Intertek ETL Verified product label for LED
traffic signal modules.

In addition to meeting the performance requirements for the minimum period of 60 months,
provide a written warranty against defects in materials and workmanship for the modules for a
period of 60 months after installation of the modules. During the warranty period, the manufacturer
must provide new replacement modules within 45 days of receipt of modules that have failed at no
cost to the State. Repaired or refurbished modules may not be used to fulfill the manufacturer’s
warranty obligations. Provide manufacturer’s warranty documentation to the Department during
evaluation of product for inclusion on Qualified Products List (QPL).

B. Vehicle Signal Heads:

Comply with the ITE standard “Vehicle Traffic Control Signal Heads”. Provide housings with
provisions for attaching backplates.

Provide visors that are 8 inches in length for 8-inch vehicle signal head sections. Provide visors
that are 10 inches in length for 12-inch vehicle signal heads.

Provide a termination block with one empty terminal for field wiring for each indication plus one
empty terminal for the neutral conductor. Have all signal sections wired to the termination block.
Provide barriers between the terminals that have terminal screws with a minimum Number 8 thread
size and that will accommodate and secure spade lugs sized for a Number 10 terminal screw.

Mount termination blocks in the yellow signal head sections on all in-line vehicle signal heads.
Mount the termination block in the red section on five-section vehicle signal heads.

Furnish vehicle signal head interconnecting brackets. Provide one-piece aluminum brackets less
than 4.5 inches in height and with no threaded pipe connections. Provide hand holes on the bottom
of the brackets to aid in installing wires to the signal heads. Lower brackets that carry no wires and
are used only for connecting the bottom signal sections together may be flat in construction.

For messenger cable mounting, provide messenger cable hangers, wire outlet bodies, balance
adjusters, bottom caps, wire entrance fitting brackets, and all other hardware necessary to make
complete, watertight connections of the vehicle signal heads to the messenger cable. Fabricate
messenger cable hanger components, wire outlet bodies and balance adjuster components from
stainless steel or malleable iron galvanized in accordance with ASTM A153 (Class A) or ASTM
A123. Provide serrated rings made of aluminum. Provide messenger cable hangers with U-bolt
clamps. Fabricate washers, screws, hex-head bolts and associated nuts, clevis pins, cotter pins, U-
bolt clamps and nuts from stainless steel.

For mast-arm mounting, provide rigid vehicle signal head mounting brackets and all other
hardware necessary to make complete, watertight connections of the vehicle signal heads to the mast
arms and to provide a means for vertically adjusting the vehicle signal heads to proper alignment.
Fabricate the mounting assemblies from aluminum, and provide serrated rings made of aluminum.
Provide stainless steel cable attachment assemblies to secure the brackets to the mast arms. Ensure
all fastening hardware and fasteners are fabricated from stainless steel.
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Provide LED vehicular traffic signal modules (hereafter referred to as modules) that consist of an
assembly that uses LEDs as the light source in lieu of an incandescent lamp for use in traffic signal
sections. Use LEDs that are aluminum indium gallium phosphorus (AlinGaP) technology for red and
yellow indications and indium gallium nitride (InGaN) for green indications. Install the ultra bright
type LEDs that are rated for 100,000 hours of continuous operation from -40°F to +165°F. Design
modules to have a minimum useful life of 60 months and to meet all parameters of this specification
during this period of useful life.

For the modules, provide spade terminals crimped to the lead wires and sized for a #10 screw
connection to the existing terminal block in a standard signal head. Do not provide other types of
crimped terminals with a spade adapter.

Ensure the power supply is integral to the module assembly. On the back of the module,
permanently mark the date of manufacture (month & year) or some other method of identifying date
of manufacture.

Tint the red, yellow and green lenses to correspond with the wavelength (chromaticity) of the
LED. Transparent tinting films are unacceptable. Provide a lens that is integral to the unit with a
smooth outer surface.

1. LED Circular Signal Modules:

Provide modules in the following configurations: 12-inch circular sections, and 8-inch circular
sections. All makes and models of LED modules purchased for use on the State Highway System
shall appear on the current NCDOT Traffic Signal Qualified Products List (QPL).

Provide the manufacturer’s model number and the product number (assigned by the Department)
for each module that appears on the 2018 or most recent Qualified Products List. In addition, provide
manufacturer’s certification in accordance with Article 106-3 of the Standard Specifications, that
each module meets or exceeds the ITE “Vehicle Traffic Control Signal Heads — Light Emitting
Diode (LED) Circular Signal Supplement” dated June 27, 2005 (hereafter referred to as VTCSH
Circular Supplement) and other requirements stated in this specification.

Provide modules that meet the following requirements when tested under the procedures outlined
in the VTCSH Circular Supplement:

Module Type Max. Wattage at 165° F Nominal Wattage at 77° F
12-inch red circular 17 11
8-inch red circular 13 8
12-inch green circular 15 15
8-inch green circular 12 12

For yellow circular signal modules, provide modules tested under the procedures outlined in the
VTCSH Circular Supplement to insure power required at 77° F is 22 Watts or less for the 12-inch
circular module and 13 Watts or less for the 8-inch circular module.

Note: Use a wattmeter having an accuracy of £1% to measure the nominal wattage and
maximum wattage of a circular traffic signal module. Power may also be derived from voltage,
current and power factor measurements.
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Provide 12-inch omnidirectional arrow signal modules. All makes and models of LED modules
purchased for use on the State Highway System shall appear on the current NCDOT Traffic Signal

Qualified Products List (QPL).

Provide the manufacturer’s model number and the product number (assigned by the Department)
for each module that appears on the 2018 or most recent Qualified Products List. In addition, provide
manufacturer’s certification in accordance with Article 106-3 of the Standard Specifications, that
each module meets or exceeds the requirements for 12-inch omnidirectional modules specified in the
ITE “Vehicle Traffic Control Signal Heads — Light Emitting Diode (LED) Vehicle Arrow Traffic
Signal Supplement” dated July 1, 2007 (hereafter referred to as VTCSH Arrow Supplement) and
other requirements stated in this specification.

Provide modules that meet the following requirements when tested under the procedures outlined

in the VTCSH Arrow Supplement:

Module Type Max. Wattage at 165° F Nominal Wattage at 77° F
12-inch red arrow 12 9
12-inch green arrow 11 11

For yellow arrow signal modules, provide modules tested under the procedures outlined in the
VTCSH Arrow Supplement to insure power required at 77° F is 12 Watts or less.

Note: Use a wattmeter having an accuracy of £1% to measure the nominal wattage and
maximum wattage of an arrow traffic signal module. Power may also be derived from voltage,
current and power factor measurements.

3. LED U-Turn Arrow Signal Modules:

Provide modules in the following configurations: 12-inch left u-turn arrow signal modules and
12-inch right u-turn arrow signal modules.

Modules are not required to be listed on the ITS and Signals Qualified Products List. Provide
manufacturer’s certification in accordance with Article 106-3 of the Standard Specifications, that
each module meets or exceeds the ITE “Vehicle Traffic Control Signal Heads — Light Emitting
Diode (LED) Circular Signal Supplement” dated June 27, 2005 (hereafter referred to as VTCSH

Circular Supplement) and other requirements stated in this specification.

Provide modules that have minimum maintained luminous intensity values that are not less than
16% of the values calculated using the method described in section 4.1 of the VTCSH Circular

Supplement.

Provide modules that meet the following requirements when tested under the procedures outlined

in the VTCSH Circular Supplement:

Module Type Max. Wattage at 165° F Nominal Wattage at 77° F
12-inch red u-turn arrow 17 11
12-inch green u-turn arrow 15 15

For yellow u-turn arrow signal modules, provide modules tested under the procedures outlined in
the VTCSH Circular Supplement to ensure power required at 77° F is 22 Watts or less.
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Note: Use a wattmeter having an accuracy of £1% to measure the nominal wattage and
maximum wattage of a circular traffic signal module. Power may also be derived from voltage,
current and power factor measurements.

4. LED Bi-Modal Green-Yellow Arrow Signal Modules
Provide 12-inch omnidirectional bi-modal arrow signal modules. Ensure both green and yellow

arrow indications are in each module with a clear lens that is integral to the unit. Ensure both
indications display an incandescent style look.

Modules are not required to be listed on the ITS and Signals Qualified Products List. Ensure
that both indications along with the module meet or exceed the requirements in sections 1, 2, 3, 4
and 5 of the VTCSH Arrow Supplement and other requirements stated in this specification.

Provide modules that meet the following requirements when tested under the procedures outlined
in the VTCSH Arrow Supplement:

Arrow Type Nominal Wattage
at77° F
12-inch yellow arrow 12
12-inch green arrow 11

Note: Use a wattmeter having an accuracy of £1% to measure the nominal wattage and
maximum wattage of a circular traffic signal module. Power may also be derived from voltage,
current and power factor measurements.

C. Pedestrian Signal Heads:

Provide pedestrian signal heads with international symbols that meet the MUTCD. Do not
provide letter indications.

Comply with the ITE standard for “Pedestrian Traffic Control Signal Indications” and the
following sections of the ITE standard for “Vehicle Traffic Control Signal Heads” in effect on the
date of advertisement:

Section 3.00 - “Physical and Mechanical Requirements”

Section 4.01 - “Housing, Door, and Visor: General”

Section 4.04 - “Housing, Door, and Visor: Materials and Fabrication”
Section 7.00 - “Exterior Finish”

Provide a double-row termination block with three empty terminals and number 10 screws for
field wiring. Provide barriers between the terminals that accommodate a spade lug sized for number
10 terminal screws. Mount the termination block in the hand section. Wire all signal sections to the
terminal block.

Where required by the plans, provide 16-inch pedestrian signal heads with traditional three-
sided, rectangular visors, 6 inches long. Where required by the plans, provide 12-inch pedestrian
signal heads with traditional three-sided, rectangular visors, 8 inches long.
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Provide 2-inch diameter pedestrian push-buttons with weather-tight housings fabricated from
die-cast aluminum and threading in compliance with the NEC for rigid metal conduit. Provide a
weep hole in the housing bottom and ensure that the unit is vandal resistant.

Provide push-button housings that are suitable for mounting on flat or curved surfaces and that
will accept 1/2-inch conduit installed in the top. Provide units that have a heavy duty push-button
assembly with a sturdy, momentary, normally-open switch. Have contacts that are electrically
insulated from the housing and push-button. Ensure that the push-buttons are rated for a minimum of
5 mA at 24 volts DC and 250 mA at 12 volts AC.

Provide standard R10-3 signs with mounting hardware that comply with the MUTCD in effect
on the date of advertisement. Provide R10-3E signs for countdown pedestrian heads and R10-3B for
non-countdown pedestrian heads.

Design the LED pedestrian traffic signal modules (hereafter referred to as modules) for
installation into standard pedestrian traffic signal sections that do not contain the incandescent signal
section reflector, lens, eggcrate visor, gasket, or socket. Provide modules that consist of an assembly
that uses LEDs as the light source in lieu of an incandescent lamp. Use LEDs that are of the latest
aluminum indium gallium phosphorus (AllInGaP) technology for the Portland Orange hand and
countdown displays. Use LEDs that are of the latest indium gallium nitride (InGaN) technology for
the Lunar White walking man displays. Install the ultra-bright type LEDs that are rated for 100,000
hours of continuous operation from -40°F to +165°F. Design modules to have a minimum useful life
of 60 months and to meet all parameters of this specification during this period of useful life.

Design all modules to operate using a standard 3 - wire field installation. Provide spade
terminals crimped to the lead wires and sized for a #10 screw connection to the existing terminal
block in a standard pedestrian signal housing. Do not provide other types of crimped terminals with
a spade adapter.

Ensure the power supply is integral to the module assembly. On the back of the module,
permanently mark the date of manufacture (month & year) or some other method of identifying date
of manufacture.

Provide modules in the following configuration: 16-inch displays which have the solid
hand/walking man overlay on the left and the countdown on the right, and 12-inch displays which
have the solid hand/walking man module as an overlay. All makes and models of LED modules
purchased for use on the State Highway System shall appear on the current NCDOT Traffic Signal
Quialified Products List (QPL).

Provide the manufacturer’s model number and the product number (assigned by the Department)
for each module that appears on the 2018 or most recent Qualified Products List. In addition, provide
manufacturer’s certification in accordance with Article 106-3 of the Standard Specifications, that
each module meets or exceeds the ITE “Pedestrian Traffic Control Signal Indicators - Light Emitting
Diode (LED) Signal Modules” dated August 04, 2010 (hereafter referred to as PTCSI Pedestrian
Standard) and other requirements stated in this specification.

Provide modules that meet the following requirements when tested under the procedures outlined
in the PTCSI Pedestrian Standard:
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Module Type Max. Wattage at 165° F Nominal Wattage at 77° F
Hand Indication 16 13
Walking Man Indication 12 9
Countdown Indication 16 13

Note: Use a wattmeter having an accuracy of +1% to measure the nominal wattage and
maximum wattage of a circular traffic signal module. Power may also be derived from voltage,
current and power factor measurements.

Provide module lens that is hard coated or otherwise made to comply with the material exposure
and weathering effects requirements of the Society of Automotive Engineers (SAE) J576. Ensure all
exposed components of the module are suitable for prolonged exposure to the environment, without
appreciable degradation that would interfere with function or appearance.

Ensure the countdown display continuously monitors the traffic controller to automatically learn
the pedestrian phase time and update for subsequent changes to the pedestrian phase time.

Ensure the countdown display begins normal operation upon the completion of the preemption
sequence and no more than one pedestrian clearance cycle.

D. Signal Cable:

Furnish 16-4 and 16-7 signal cable that complies with IMSA specification 20-1 except provide
the following conductor insulation colors:

e [For 16-4 cable: white, yellow, red, and green

e [For 16-7 cable: white, yellow, red, green, yellow with black stripe tracer, red with black
stripe tracer, and green with black stripe tracer. Apply continuous stripe tracer on conductor
insulation with a longitudinal or spiral pattern.

Provide a ripcord to allow the cable jacket to be opened without using a cutter. IMSA
specification 19-1 will not be acceptable. Provide a cable jacket labeled with the IMSA specification
number and provide conductors constructed of stranded copper.

3. CONTROLLERS WITH CABINETS
3.1. MATERIALS - TYPE 2070L CONTROLLERS

Conform to CALTRANS Transportation Electrical Equipment Specifications (TEES) (dated
August 16, 2002, plus Errata 1 dated October 27, 2003 and Errata 2 dated June 08, 2004) except as
required herein.

Furnish Model 2070L controllers. Ensure that removal of the CPU module from the controller
will place the intersection into flash.

The Department will provide software at the beginning of the burning-in period. Contractor shall
give 5 working days notice before needing software. Program software provided by the Department.

Provide model 2070L controllers with the latest version of OS9 operating software and device
drivers, composed of the unit chassis and at a minimum the following modules and assemblies:

e MODEL 2070 1B, CPU Module, Single Board
e MODEL 2070-2A, Field I/0 Module (FI/O)
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e Note: Configure the Field I/0 Module to disable both the External WDT
Shunt/Toggle Switch and SP3 (SP3 active indicator is “off”)

e MODEL 2070-3B, Front Panel Module (FP), Display B (8x40)
e MODEL 2070-4A, Power Supply Module, 10 AMP
e MODEL 2070-7A, Async Serial Com Module (9-pin RS-232)

Furnish one additional MODEL 2070-7A, Async Serial Com Module (9-pin RS-232) for all
master controller locations.

For each master location and central control center, furnish a U.S. Robotics V.92 or approved
equivalent auto-dial/auto-answer external modem to accomplish the interface to the Department-
furnished microcomputers. Include all necessary hardware to ensure telecommunications.

3.2.MATERIALS - GENERAL CABINETS
Provide a moisture resistant coating on all circuit boards.

Provide one 20 mm diameter radial lead UL-recognized metal oxide varistor (MOV) between
each load switch field terminal and equipment ground. Electrical performance is outlined below.

PROPERTIES OF MOV SURGE PROTECTOR
Maximum Continuous Applied Voltage at 150 VAC (RMS)
185° F 200 VDC
Maximum Peak 8x20pus Current at 185° F 6500 A
Maximum Energy Rating at 185° F 80J
Voltage Range 1 mA DC Testat 77° F 212-268 V
;/IYaolx.FCIamping Voltage 8x20us, 100A at 395 \/
Typical Capacitance (1 MHz) at 77° F 1600 pF

Provide a power line surge protector that is a two-stage device that will allow connection of the
radio frequency interference filter between the stages of the device. Ensure that a maximum
continuous current is at least 10A at 120V. Ensure that the device can withstand a minimum of 20
peak surge current occurrences at 20,000A for an 8x20 microsecond waveform. Provide a maximum
clamp voltage of 395V at 20,000A with a nominal series inductance of 200uh. Ensure that the
voltage does not exceed 395V. Provide devices that comply with the following:
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Frequency (Hz) Minimum Insertion Loss
(dB)
60 0
10,000 30
50,000 55
100,000 50
500,000 50
2,000,000 60
5,000,000 40
10,000,000 20
20,000,000 25

3.3. MATERIALS - TYPE 170E CABINETS
A. Type 170 E Cabinets General:

Conform to the city of Los Angeles’ Specification No. 54-053-08, Traffic Signal Cabinet
Assembly Specification (dated July 2008), except as required herein.

Furnish model 336S pole mounted cabinets configured for 8 vehicle phases, 4 pedestrian phases,
and 6 overlaps. Do not reassign load switches to accommodate overlaps unless shown on electrical
details. Provide 336S pole mounted cabinets that are 46” high with 40” high internal rack
assemblies.

Furnish model 332 base mounted cabinets configured for 8 vehicle phases, 4 pedestrian phases,
and 6 overlaps. When overlaps are required, provide auxiliary output files for the overlaps. Do not
reassign load switches to accommodate overlaps unless shown on electrical details.

Provide model 200 load switches, model 222 loop detector sensors, model 252 AC isolators, and
model 242 DC isolators according to the electrical details. As a minimum, provide one (1) model
2018 conflict monitor, one (1) model 206L power supply unit, two (2) model 204 flashers, one (1)
DC isolator (located in slot 114), and four (4) model 430 flash transfer relays (provide seven (7)
model 430 flash transfer relays if auxiliary output file is installed) with each cabinet.

B. Type 170 E Cabinet Electrical Requirements:

Provide a cabinet assembly designed to ensure that upon leaving any cabinet switch or conflict
monitor initiated flashing operation, the controller starts up in the programmed start up phases and
start up interval.

Furnish two sets of non-fading cabinet wiring diagrams and schematics in a paper envelope or
container and placed in the cabinet drawer.

All AC+ power is subject to radio frequency signal suppression.

Provide surge suppression in the cabinet for each type of cabinet device. Provide surge
protection for the full capacity of the cabinet input file. Provide surge suppression devices that
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operate properly over a temperature range of -40° F to +185° F. Ensure the surge suppression
devices provide both common and differential modes of protection.

Provide a pluggable power line surge protector that is installed on the back of the PDA (power
distribution assembly) chassis to filter and absorb power line noise and switching transients. Ensure
the device incorporates LEDs for failure indication and provides a dry relay contact closure for the
purpose of remote sensing. Ensure the device meets the following specifications:

Peak Surge Current (Single pulse, 8x20us)........ 20,000A

Occurrences (8x20us waveform)....................10 minimum @ 20,000A
Maximum Clamp Voltage...........ccocevevieennnn. 395VAC

Operating Current..........c.oooviiiiiiiiicne e enn 15 amps

Response Time.............coeeeveivee e e enene .. < 5 Nanoseconds

Provide a loop surge suppressor for each set of loop terminals in the cabinet. Ensure the device
meets the following specifications:

Peak Surge Current (6 times, 8x20ps)

(Differential Mode)..................ceev. .ot 400A

(Common Mode)................evevevnenn.. ... 1,000A
Occurrences (8x20us waveform)....................500 min @ 200A
Maximum Clamp Voltage

(Differential Mode @400A)..........cccvvvnnnes 35V

(Common Mode @1,000A)..........ccevvvnnnn. 35V
Response Time..............coeeevviveevve e enenn .. < b Nanoseconds
Maximum Capacitance...................ceever......35 pF

Provide a data communications surge suppressor for each communications line entering or
leaving the cabinet. Ensure the device meets the following specifications:

Peak Surge Current (Single pulse, 8x20ps)........ 10,000A

Occurrences (8x20us waveform)....................100 min @ 2,000A

Maximum Clamp Voltage..............cccoenennn. Rated for equipment protected
Response Time..............ceeeeviveevve e e en2< 1 Nanosecond

Maximum Capacitance...............................1,500 pF

Maximum Series Resistance................c.c....... 150
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Provide a DC signal surge suppressor for each DC input channel in the cabinet. Ensure the
device meets the following specifications:

Peak Surge Current (Single pulse, 8x20us)........ 10,000A

Occurrences (8x20us waveform)....................100 @ 2,000A
Maximum Clamp Voltage...........ccoceivieennnen. 30V
Response Time............ceceevvieeeee v eennen...< 1 nanosecond

Provide a 120 VAC signal surge suppressor for each AC+ interconnect signal input. Ensure the
device meets the following specifications:

Peak Surge Current (Single pulse, 8x20us)........ 20,000A

Maximum Clamp Voltage...........ccocevvvenn.n. 350VAC

Response Time............ceeveeeeeei i e ennese....< 200 nanoseconds
Discharge Voltage......................ceeveeee....<200 Volts @ 1,000A
Insulation Resistance...................cevevveeetn...2>100 MQ

Provide conductors for surge protection wiring that are of sufficient size (ampacity) to withstand
maximum overcurrents which could occur before protective device thresholds are attained and
current flow is interrupted.

If additional surge protected power outlets are needed to accommodate fiber transceivers,
modems, etc., install a UL listed, industrial, heavy-duty type power outlet strip with a minimum
rating of 15 A/ 125 VAC, 60 Hz. Provide a strip that has a minimum of 3 grounded outlets. Ensure
the power outlet strip plugs into one of the controller unit receptacles located on the rear of the PDA.
Ensure power outlet strip is mounted securely; provide strain relief if necessary.

Provide a door switch in the front and a door switch in the rear of the cabinet that will provide
the controller unit with a Door Ajar alarm when either the front or the rear door is open. Ensure the
door switches apply DC ground to the Input File when either the front door or the rear door is open.
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DOOR AJAR DOOR AJAR
J11-W on 332 J11-W on 332
(19-5P on 3365) (19-SP on 3365)
DS Ds2
DCN DCN
NOTE: PUSH NOTE: PUSH
BUTTON N/C BUTTON N/C

Furnish a fluorescent fixture in the rear across the top of the cabinet and another fluorescent
fixture in the front across the top of the cabinet at a minimum. Ensure that the fixtures provide
sufficient light to illuminate all terminals, labels, switches, and devices in the cabinet. Conveniently
locate the fixtures so as not to interfere with a technician’s ability to perform work on any devices or
terminals in the cabinet. Provide a protective diffuser to cover exposed bulbs. Install 16 watt T-4
lamps in the fluorescent fixtures. Provide a door switch to provide power to each fixture when the
respective door is open. Wire the fluorescent fixtures to the 15 amp ECB (equipment circuit
breaker).

FUSE 1.04 FRONT LIGHT
Ds3

FLUDRSESCENT LAMP
NOTE: PUSH BUTTON N/C

NEUTRAL BUS
FUSE 1.0A REAR L IGHT
0S4
FLUORSESCENT LAMP
NOTE: PUSH BUTTON N/C
EQCE T0

ER1
GF[ DUPLEX

15 A
h NEUTRAL BUS

EQUIPMENT DUPLEX

EQ CB LINE LOAD
= | v )
a Za
T1-10 = =
0 LINE LOAD

<NELITRAL BUS

Furnish a police panel with a police panel door. For model 336S cabinets, mount the police panel
on the rear door. Ensure that the police panel door permits access to the police panel when the main
door is closed. Ensure that no rainwater can enter the cabinet even with the police panel door open.
Provide a police panel door hinged on the right side as viewed from the front. Provide a police panel
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door lock that is keyed to a standard police/fire call box key. In addition to the requirements of LA
Specification No. 54-053-08, provide the police panel with a toggle switch connected to switch the
intersection operation between normal stop-and-go operation (AUTO) and manual operation
(MANUAL). Ensure that manual control can be implemented using inputs and software such that the
controller provides full programmed clearance times for the yellow clearance and red clearance for
each phase while under manual control.

Provide a 1/4-inch locking phone jack in the police panel for a hand control to manually control
the intersection. Provide sufficient room in the police panel for storage of a hand control and cord.

Ensure the 336S cabinet Input File is wired as follows:

336S Cabinet
Port-Bit/C-1 Pin Assignment
Slot # 1 2 3 4 5 6 7 8 9 |10 | 11 | 12 | 13 | 14

C-1
(Spares)

Port 3211|3413 |31|12|33|14|25 |55 |56 |51]|52]|6-7
C-1 56 | 39 | 58 | 41 | 55 | 40 | 57 | 42 | 51 | 71 | 72 | 67 | 68 | 81
Port 2.1 {1523 |17 22|16 |24 |18 |26 |57 |58 53|54 |68
C-1 47 | 43 | 49 | 45 | 48 | 44 | 50 | 46 | 52 | 713 | 74 | 69 | 70 | 82

59 | 60 | 61 | 62 | 63 | 64 | 65 | 66 | 75 | 76 | 77 | 718 | 79 | 80

For model 332 base mounted cabinets, ensure terminals J14-E and J14-K are wired together on
the rear of the Input File. Connect TB9-12 (J14 Common) on the Input Panel to T1-2 (AC-) on the
rear of the PDA.

Provide detector test switches mounted at the top of the cabinet rack or other convenient location
which may be used to place a call on each of eight phases based on the chart below. Provide three
positions for each switch: On (place call), Off (normal detector operation), and Momentary On
(place momentary call and return to normal detector operation after switch is released). Ensure that
the switches are located such that the technician can read the controller display and observe the
intersection.

Connect detector test switches for cabinets as follows:
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336S Cabinet 332 Cabinet
Detector Call Switches | Terminals| Detector Call Switches | Terminals
Phase 1 11-F Phase 1 11-W
Phase 2 12-F Phase 2 14-W
Phase 3 13-F Phase 3 15-W
Phase 4 14-F Phase 4 18-W
Phase 5 15-F Phase 5 J1I-W
Phase 6 16-F Phase 6 J4-W
Phase 7 I7-F Phase 7 J5-W
Phase 8 18-F Phase 8 J8-W

Provide the PCB 28/56 connector for the conflict monitor unit (CMU) with 28 independent
contacts per side, dual-sided with 0.156 inch contact centers. Provide the PCB 28/56 connector
contacts with solder eyelet terminations. Ensure all connections to the PCB 28/56 connector are
soldered to the solder eyelet terminations.

Ensure that all cabinets have the CMU connector wired according to the 332 cabinet connector
pin assignments (include all wires for auxiliary output file connection). Wire pins 13, 16, R, and U
of the CMU connector to a separate 4 pin plug, P1, as shown below. Provide a second plug, P2,
which will mate with P1 and is wired to the auxiliary output file as shown below. Provide an
additional plug, P3, which will mate with P1 and is wired to the pedestrian yellow circuits as shown
below. When no auxiliary output file is installed in the cabinet, provide wires for the green and
yellow inputs for channels 11, 12, 17, and 18, the red inputs for channels 17 and 18, and the wires
for the P2 plug. Terminate the two-foot wires with ring type lugs, insulated, and bundled for

optional use.
P1 P2 P3
PIN |FUNCTION| CONN TO [|[FUNCTION| CONN TO [|[FUNCTION| CONN TO
1 CH-9G CMU-13 OLA-GRN Al123 2P-YEL 114
2 CH-9Y CMU-16 OLA-YEL Al122 4P-YEL 105
3 CH-10G CMU-R OLB-GRN Al126 6P-YEL 120
4 CH-10Y CMU-U OLB-YEL Al125 8P-YEL 111

Do not provide the P20 terminal assembly (red monitor board) or red interface ribbon cable as
specified in LA Specification No. 54-053-08.

Provide a P20 connector that mates with and is compatible with the red interface connector
mounted on the front of the conflict monitor. Ensure that the P20 connector and the red interface
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connector on the conflict monitor are center polarized to ensure proper connection. Ensure that
removal of the P20 connector will cause the conflict monitor to recognize a latching fault condition
and place the cabinet into flashing operation.

Wire the P20 connector to the output file and auxiliary output file using 22 AWG stranded wires.
Ensure the length of these wires is a minimum of 42 inches in length. Provide a durable braided
sleeve around the wires to organize and protect the wires.

Wire the P20 connector to the traffic signal red displays to provide inputs to the conflict monitor
as shown below. Ensure the pedestrian Don’t Walk circuits are wired to channels 13 through 16 of
the P20 connector. When no auxiliary output file is installed in the cabinet, provide wires for
channels 9 through 12 reds. Provide a wire for special function 1. Terminate the unused wires with

ring type lugs, insulated, and bundled for optional use.

P20 Connector

PIN FUNCTION CONNTO PIN FUNCTION CONNTO
1 Channel 15 Red 119 2 Channel 16 Red 110
3 Channel 14 Red 104 4 Chassis GND 01-9
5 Channel 13 Red 113 6 N/C
7 Channel 12 Red AUX 101 8 Spec Function 1
9 Channel 10 Red AUX 124 10 | Channel 11 Red AUX 114
11 Channel 9 Red AUX 121 12 Channel 8 Red 107
13 Channel 7 Red 122 14 Channel 6 Red 134
15 Channel 5 Red 131 16 Channel 4 Red 101
17 Channel 3 Red 116 18 Channel 2 Red 128
19 Channel 1 Red 125 20 Red Enable 01-14

Ensure the controller unit outputs to the auxiliary output file are pre-wired to the C5 connector.
When no auxiliary output file is installed in the cabinet, connect the C5 connector to a storage socket
located on the Input Panel or on the rear of the PDA.

Do not wire pin 12 of the load switch sockets.

In addition to the requirements of LA Specification No. 54-053-08, ensure relay K1 on the
Power Distribution Assembly (PDA) is a four pole relay and K2 on the PDA is a two pole relay.

Provide a two pole, ganged circuit breaker for the flash bus circuit. Ensure the flash bus circuit
breaker is an inverse time circuit breaker rated for 10 amps at 120 VAC with a minimum of 10,000
RMS symmetrical amperes short circuit current rating. Do not provide the auxiliary switch feature
on the flash bus circuit breaker. Ensure the ganged flash bus circuit breaker is certified by the circuit
breaker manufacturer to provide gang tripping operation.
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Ensure auxiliary output files are wired as follows:
AUXILIARY OUTPUT FILE
TERMINAL BLOCK TA ASSIGNMENTS
POSITION | FUNCTION
1 Flasher Unit #1, Circuit 1/FTR1 (OLA, OLB)/FTR3
(OLE)
2 Flasher Unit #1, Circuit 2/FTR2 (OLC, OLD)/FTR3
(OLF)
3 Flash Transfer Relay Coils
4 AC -
5 Power Circuit 5
6 Power Circuit 5
7 Equipment Ground Bus
8 NC

Provide four spare load resistors mounted in each cabinet. Ensure each load resistor is rated as
shown in the table below. Wire one side of each load resistor to AC-. Connect the other side of
each resistor to a separate terminal on a four (4) position terminal block. Mount the load resistors
and terminal block either inside the back of Output File No. 1 or on the upper area of the Service
Panel.
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ACCEPTABLE LOAD RESISTOR
VALUES

VALUE (ohms) WATTAGE
15K -19K 25W (min)
2.0K -3.0K 10W (min)

Provide Model 200 load switches, Model 204 flashers, Model 242 DC isolators, Model 252 AC
isolators, and Model 206L power supply units that conform to CALTRANS’ “Transportation
Electrical Equipment Specifications” dated March 12, 2009 with Erratum 1.

C. Type 170 E Cabinet Physical Requirements:

Do not mold, cast, or scribe the name “City of Los Angeles” on the outside of the cabinet door as
specified in LA Specification No. 54-053-08. Do not provide a Communications Terminal Panel as
specified in LA Specification No. 54-053-08. Do not provide terminal block TBB on the Service
Panel. Do not provide Cabinet Verification Test Program software or associated test jigs as
specified in LA Specification No. 54-053-08.

Furnish unpainted, natural, aluminum cabinet shells. Ensure that all non-aluminum hardware on
the cabinet is stainless steel or a Department approved non-corrosive alternate.

Ensure the lifting eyes, gasket channels, police panel, and all supports welded to the enclosure
and doors are fabricated from 0.125 inch minimum thickness aluminum sheet and meet the same
standards as the cabinet and doors.

Provide front and rear doors with latching handles that allow padlocking in the closed position.
Furnish 0.75 inch minimum diameter stainless steel handles with a minimum 0.5 inch shank. Place
the padlocking attachment at 4.0 inches from the handle shank center to clear the lock and key.
Provide an additional 4.0 inches minimum gripping length.

Provide Corbin #2 locks on the front and rear doors. Provide one (1) Corbin #2 and one (1)
police master key with each cabinet. Ensure main door locks allow removal of keys in the locked
position only.

Provide a surge protection panel with 16 loop surge protection devices and designed to allow
sufficient free space for wire connection/disconnection and surge protection device replacement. For
model 332 cabinets, provide an additional 20 loop surge protection devices. Provide an additional
two AC+ interconnect surge devices to protect one slot and eight DC surge protection devices to
protect four slots. Provide no protection devices on slot 114.

For pole mounted cabinets, mount surge protection devices for the AC+ interconnect inputs,
inductive loop detector inputs, and low voltage DC inputs on a swing down panel assembly
fabricated from sturdy aluminum. Attach the swing down panel to the bottom rear cabinet rack
assembly using thumb screws. Ensure the swing down panel allows for easy removal of the input file
without removing the surge protection panel assembly or its parts. Have the surge protection devices
mounted horizontally on the panel and soldered to the feed through terminals of four 14 position
terminal blocks with #8 screws mounted on the other side. Ensure the top row of terminals is
connected to the upper slots and the bottom row of terminals is connected to the bottom slots.
Provide a 15 position copper equipment ground bus attached to the field terminal side (outside) of
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the swing down panel for termination of loop lead-in shield grounds. Ensure that a Number 4 AWG
green wire connects the surge protection panel assembly ground bus to the main cabinet equipment
ground.
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For base mounted cabinets, mount surge protection panels on the left side of the cabinet as viewed
from the rear. Attach each panel to the cabinet rack assembly using bolts and make it easily
removable. Mount the surge protection devices in vertical rows on each panel and connect the
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devices to one side of 12 position, double row terminal blocks with #8 screws. For each surge
protection panel, terminate all grounds from the surge protection devices on a copper equipment
ground bus attached to the surge protection panel. Wire the terminals to the rear of a standard input
file using spade lugs for input file protection.

Provide permanent labels that indicate the slot and the pins connected to each terminal that may
be viewed from the rear cabinet door. Label and orient terminals so that each pair of inputs is next to
each other. Indicate on the labeling the input file (I or J), the slot number (1-14) and the terminal
pins of the input slots (either D & E for upper or J & K for lower).

Provide a minimum 14 x 16 inch pull out, hinged top shelf located immediately below controller
mounting section of the cabinet. Ensure the shelf is designed to fully expose the table surface outside
the controller at a height approximately even with the bottom of the controller. Ensure the shelf has a
storage bin interior which is a minimum of 1 inch deep and approximately the same dimensions as
the shelf. Provide an access to the storage area by lifting the hinged top of the shelf. Fabricate the
shelf and slide from aluminum or stainless steel and ensure the assembly can support the 2070L
controller plus 15 pounds of additional weight. Ensure shelf has a locking mechanism to secure it in
the fully extended position and does not inhibit the removal of the 2070L controller or removal of
cards inside the controller when fully extended. Provide a locking mechanism that is easily released
when the shelf is to be returned to its non-use position directly under the controller.

D. Model 2018 Enhanced Conflict Monitor:

Furnish Model 2018 Enhanced Conflict Monitors that provide monitoring of 18 channels.
Ensure each channel consists of a green, yellow, and red field signal input. Ensure that the conflict
monitor meets or exceeds CALTRANS’ Transportation Electrical Equipment Specifications dated
March 12, 2009, with Erratum 1 (hereafter referred to as CALTRANS’ 2009 TEES) for a model 210
monitor unit and other requirements stated in this specification.

Ensure the conflict monitor is provided with an 18 channel conflict programming card. Pin EE
and Pin T of the conflict programming card shall be connected together. Pin 16 of the conflict
programming card shall be floating. Ensure that the absence of the conflict programming card will
cause the conflict monitor to trigger (enter into fault mode), and remain in the triggered state until
the programming card is properly inserted and the conflict monitor is reset.

Provide a conflict monitor that incorporates LED indicators into the front panel to dynamically
display the status of the monitor under normal conditions and to provide a comprehensive review of
field inputs with monitor status under fault conditions. Ensure that the monitor indicates the
channels that were active during a conflict condition and the channels that experienced a failure for
all other per channel fault conditions detected. Ensure that these indications and the status of each
channel are retained until the Conflict Monitor is reset. Furnish LED indicators for the following:

e AC Power (Green LED indicator)

e VDC Failed (Red LED indicator)

e WDT Error (Red LED indicator)

e Conflict (Red LED indicator)

e Red Fail (Red LED indicator)

e Dual Indication (Red LED indicator)
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e Yellow/Clearance Failure (Red LED indicator)
e PCA/PC Ajar (Red LED indicator)
e Monitor Fail/Diagnostic Failure (Red LED indicator)

e 54 Channel Status Indicators (1 Red, 1 Yellow, and 1 Green LED indicator for each of the 18
channels)

Provide a switch to set the Red Fail fault timing. Ensure that when the switch is in the ON
position the Red Fail fault timing value is set to 1350 +/- 150 ms (2018 mode). Ensure that when the
switch is in the OFF position the Red Fail fault timing value is set to 850 +/- 150 ms (210 mode).

Provide a switch to set the Watchdog fault timing. Ensure that when the switch is in the ON
position the Watchdog fault timing value is set to 1.0 +/- 0.1 s (2018 mode). Ensure that when the
switch is in the OFF position the Watchdog fault timing value is set to 1.5 +/- 0.1 s (210 mode).

Provide a jumper or switch to set the AC line brown-out levels. Ensure that when the jumper is
present or the switch is in the ON position the AC line dropout voltage threshold is 98 +/- 2 Vrms,
the AC line restore voltage threshold is 103 +/- 2 Vrms, and the AC line brown-out timing value is
set to 400 +/- 50ms (2018 mode). Ensure that when the jumper is not present or the switch is in the
OFF position the AC line dropout voltage threshold is 92 +/- 2 Vrms, the AC line restore voltage
threshold is 98 +/- 2 Vrms, and the AC line brown-out timing value is set to 80 +/- 17 ms (210
mode).

Provide a jumper or switch that will enable and disable the Watchdog Latch function. Ensure
that when the jumper is not present or the switch is in the OFF position the Watchdog Latch function
is disabled. In this mode of operation, a Watchdog fault will be reset following a power loss,
brownout, or power interruption. Ensure that when the jumper is present or the switch is in the ON
position the Watchdog Latch function is enabled. In this mode of operation, a Watchdog fault will
be retained until a Reset command is issued.

Provide a jumper that will reverse the active polarity for pin #EE (output relay common). Ensure
that when the jumper is not present pin #EE (output relay common) will be considered ‘Active’ at a
voltage greater than 70 Vrms and ‘Not Active’ at a voltage less than 50 Vrms (Caltrans mode).
Ensure that when the jumper is present pin #EE (output relay common) will be considered ‘Active’
at a voltage less than 50 Vrms and ‘Not Active’ at a voltage greater than 70 Vrms (Failsafe mode).

In addition to the connectors required by CALTRANS’ 2009 TEES, provide the conflict monitor
with a red interface connector mounted on the front of the monitor. Ensure the connector is a 20 pin,
right angle, center polarized, male connector with latching clip locks and polarizing keys. Ensure
the right angle solder tails are designed for a 0.062” thick printed circuit board. Keying of the
connector shall be between pins 3 and 5, and between 17 and 19. Ensure the connector has two rows
of pins with the odd numbered pins on one row and the even pins on the other row. Ensure the
connector pin row spacing is 0.10” and pitch is 0.10”. Ensure the mating length of the connector
pins is 0.24”. Ensure the pins are finished with gold plating 30u” thick.
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Ensure the red interface connector pins on the monitor have the following functions:

Pin # Function Pin # Function

1 Channel 15 Red 2 Channel 16 Red

3 Channel 14 Red 4 Chassis Ground

5 Channel 13 Red 6 Special Function 2
7 Channel 12 Red 8 Special Function 1
9 Channel 10 Red 10 Channel 11 Red
11 Channel 9 Red 12 Channel 8 Red

13 Channel 7 Red 14 Channel 6 Red

15 Channel 5 Red 16 Channel 4 Red

17 Channel 3 Red 18 Channel 2 Red

19 Channel 1 Red 20 Red Enable

Ensure that removal of the P20 cable connector will cause the conflict monitor to recognize a
latching fault condition and place the cabinet into flashing operation.
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Provide Special Function 1 and Special Function 2 inputs to the unit which shall disable only Red
Fail Monitoring when either input is sensed active. A Special Function input shall be sensed active
when the input voltage exceeds 70 Vrms with a minimum duration of 550 ms. A Special Function
input shall be sensed not active when the input voltage is less than 50 Vrms or the duration is less
than 250 ms. A Special Function input is undefined by these specifications and may or may not be
sensed active when the input voltage is between 50 Vrms and 70 VVrms or the duration is between 250
ms and 550 ms.

Ensure the conflict monitor recognizes field signal inputs for each channel that meet the following
requirements:

e consider a Red input greater than 70 VVrms and with a duration of at least 500 ms as an “on”
condition;

e consider a Red input less than 50 VVrms or with a duration of less than 200 ms as an “off”
condition (no valid signal);

e consider a Red input between 50 Vrms and 70 VVrms or with a duration between 200 ms and
500 ms to be undefined by these specifications;

e consider a Green or Yellow input greater than 25 Vrms and with a duration of at least 500 ms
as an “on” condition;

e consider a Green or Yellow input less than 15 VVrms or with a duration of less than 200 ms as
an “off” condition; and

e consider a Green or Yellow input between 15 Vrms and 25 Vrms or with a duration between
200 ms and 500 ms to be undefined by these specifications.

Provide a conflict monitor that recognizes the faults specified by CALTRANS’ 2009 TEES and
the following additional faults. Ensure the conflict monitor will trigger upon detection of a fault and
will remain in the triggered (in fault mode) state until the unit is reset at the front panel or through
the external remote reset input for the following failures:

1. Red Monitoring or Absence of Any Indication (Red Failure): A condition in which no
“on” voltage signal is detected on any of the green, yellow, or red inputs to a given monitor
channel. If a signal is not detected on at least one input (R, Y, or G) of a conflict monitor
channel for a period greater than 1000 ms when used with a 170 controller and 1500 ms
when used with a 2070 controller, ensure monitor will trigger and put the intersection into
flash. If the absence of any indication condition lasts less than 700 ms when used with a 170
controller and 1200 ms when used with a 2070 controller, ensure conflict monitor will not
trigger. Red fail monitoring shall be enabled on a per channel basis by the use of switches
located on the conflict monitor. Have red monitoring occur when all of the following input
conditions are in effect:

a) Red Enable input to monitor is active (Red Enable voltages are “on” at greater than 70
Vrms, off at less than 50 Vrms, undefined between 50 and 70 VVrms), and

b) Neither Special Function 1 nor Special Function 2 inputs are active.
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¢) Pin #EE (output relay common) is not active

2. Short/Missing Yellow Indication Fault (Clearance Error): Yellow indication following a
green is missing or shorter than 2.7 seconds (with + 0.1-second accuracy). If a channel fails
to detect an “on” signal at the Yellow input for a minimum of 2.7 seconds (z 0.1 second)
following the detection of an “on” signal at a Green input for that channel, ensure that the
monitor triggers and generates a clearance/short yellow error fault indication. Short/missing
yellow (clearance) monitoring shall be enabled on a per channel basis by the use of switches
located on the conflict monitor. This fault shall not occur when the channel is programmed
for Yellow Inhibit, when the Red Enable signal is inactive or pin #EE (output relay common)
IS active.

3. Dual Indications on the Same Channel: In this condition, more than one indication
(R,Y,G) is detected as “on” at the same time on the same channel. If dual indications are
detected for a period greater than 500 ms, ensure that the conflict monitor triggers and
displays the proper failure indication (Dual Ind fault). If this condition is detected for less
than 200 ms, ensure that the monitor does not trigger. G-Y-R dual indication monitoring
shall be enabled on a per channel basis by the use of switches located on the conflict monitor.
G-Y dual indication monitoring shall be enabled for all channels by use of a switch located
on the conflict monitor. This fault shall not occur when the Red Enable signal is inactive or
pin #EE (output relay common) is active.

4. Configuration Settings Change: The configuration settings are comprised of (as a
minimum) the permissive diode matrix, dual indication switches, yellow disable jumpers, any
option switches, any option jumpers, and the Watchdog Enable switch. Ensure the conflict
monitor compares the current configuration settings with the previous stored configuration
settings on power-up, on reset, and periodically during operation. If any of the configuration
settings are changed, ensure that the conflict monitor triggers and causes the program card
indicator to flash. Ensure that configuration change faults are only reset by depressing and
holding the front panel reset button for a minimum of three seconds. Ensure the external
remote reset input does not reset configuration change faults.

Ensure the conflict monitor will trigger and the AC Power indicator will flash at a rate of 2 Hz £
20% with a 50% duty cycle when the AC Line voltage falls below the “drop-out” level. Ensure the
conflict monitor will resume normal operation when the AC Line voltage returns above the “restore”
level. Ensure the AC Power indicator will remain illuminated when the AC voltage returns above
the “restore” level. Should an AC Line power interruption occur while the monitor is in the fault
mode, then upon restoration of AC Line power, the monitor will remain in the fault mode and the
correct fault and channel indicators will be displayed.

Provide a flash interval of at least 6 seconds and at most 10 seconds in duration following a
power-up, an AC Line interruption, or a brownout restore. Ensure the conflict monitor will suspend
all fault monitoring functions, close the Output relay contacts, and flash the AC indicator at a rate of
4 Hz + 20% with a 50% duty cycle during this interval. Ensure the termination of the flash interval
after at least 6 seconds if the Watchdog input has made 5 transitions between the True and False
state and the AC Line voltage is greater than the “restore” level. If the watchdog input has not made
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5 transitions between the True and False state within 10 + 0.5 seconds, the monitor shall enter a

WDT error fault condition.

Ensure the conflict monitor will monitor an intersection with a minimum of four approaches using
the four-section Flashing Yellow Arrow (FYA) vehicle traffic signal as outlined by the NCHRP 3-54
research project for protected-permissive left turn signal displays. Ensure the conflict monitor will
operate in the FY A mode and FYAc (Compact) mode as specified below to monitor each channel
pair for the following fault conditions: Conflict, Flash Rate Detection, Red Fail, Dual Indication, and
Clearance. Provide a switch to select between the FYA mode and FYAc mode. Provide a switch to

select each FYA phase movement for monitoring.

FYA mode
FYA Signal Phase 1 Phase 3 Phase 5 Phase 7
Head
Red Arrow | Channel 9 Red | Channel 10 Red | Channel 11 Red | Channel 12 Red
Yellow Channel 9 Channel 10 Channel 11 Channel 12
Arrow Yellow Yellow Yellow Yellow
Flashing Channel 9 Channel 10 Channel 11 Channel 12
Yellow
Green Green Green Green
Arrow
Green Channel 1 Channel 3 Green | Channel 5 Green | Channel 7 Green
Arrow Green
FYAc mode
FYA Signal Phase 1 Phase 3 Phase 5 Phase 7
Head
Red Arrow | Channel 1 Red Channel 3 Red Channel 5 Red Channel 7 Red
Yellow Channel 1 Channel 3 Channel 5 Channel 7
Arrow Yellow Yellow Yellow Yellow
Flashing
Yellow Channel 1 Channel 3 Green | Channel 5 Green | Channel 7 Green
Green
Arrow
Green Channel 9 Channel 9 Channel 10 Channel 10
Arrow Green Yellow Green Yellow
27 print date: 06/26/20
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If a FYA channel pair is enabled for FY A operation, the conflict monitor will monitor the FYA
logical channel pair for the additional following conditions:

1.

Conflict: Channel conflicts are detected based on the permissive programming jumpers on
the program card. This operation remains unchanged from normal operation except for the
solid Yellow arrow (FYA clearance) signal.

Yellow Change Interval Conflict: During the Yellow change interval of the Permissive
Turn channel (flashing Yellow arrow) the conflict monitor shall verify that no conflicting
channels to the solid Yellow arrow channel (clearance) are active. These conflicting
channels shall be determined by the program card compatibility programming of the
Permissive Turn channel (flashing Yellow arrow). During the Yellow change interval of the
Protected Turn channel (solid Green arrow) the conflict monitor shall verify that no
conflicting channels to the solid Yellow arrow channel (clearance) are active as determined
by the program card compatibility programming of the Protected Turn channel (solid Green
arrow).

Flash Rate Detection: The conflict monitor unit shall monitor for the absence of a valid
flash rate for the Permissive turn channel (flashing Yellow arrow). If the Permissive turn
channel (flashing Yellow arrow) is active for a period greater than 1600 milliseconds, ensure
the conflict monitor triggers and puts the intersection into flash. If the Permissive turn
channel (flashing Yellow arrow) is active for a period less than 1400 milliseconds, ensure the
conflict monitor does not trigger. Ensure the conflict monitor will remain in the triggered (in
fault mode) state until the unit is reset at the front panel or through the external remote reset
input. Provide a jumper or switch that will enable and disable the Flash Rate Detection
function. Ensure that when the jumper is not present or the switch is in the OFF position the
Flash Rate Detection function is enabled. Ensure that when the jumper is present or the
switch is in the ON position the Flash Rate Detection function is disabled.

Red Monitoring or Absence of Any Indication (Red Failure): The conflict monitor unit
shall detect a red failure if there is an absence of voltage on all four of the inputs of a FYA
channel pair (RA, YA, FYA, GA).

Dual Indications on the Same Channel: The conflict monitor unit shall detect a dual
indication if two or more inputs of a FYA channel pair (RA, YA, FYA, GA) are “on” at the
same time.

Short/Missing Yellow Indication Fault (Clearance Error): The conflict monitor unit shall
monitor the solid Yellow arrow for a clearance fault when terminating both the Protected
Turn channel (solid Green arrow) interval and the Permissive Turn channel (flashing Yellow
arrow) interval.

Ensure that the conflict monitor will log at least nine of the most recent events detected by the
monitor in non-volatile EEPROM memory (or equivalent). For each event, record at a minimum the
time, date, type of event, status of each field signal indication with RMS voltage, and specific
channels involved with the event. Ensure the conflict monitor will log the following events: monitor
reset, configuration, previous fault, and AC line. Furnish the signal sequence log that shows all
channel states (Greens, Yellows, and Reds) and the Red Enable State for a minimum of 2 seconds
prior to the current fault trigger point. Ensure the display resolution of the inputs for the signal
sequence log is not greater than 50 ms.
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For conflict monitors used within an Ethernet communications system, provide a conflict
monitor with an Ethernet 10/100 Mbps, RJ-45 port for data communication access to the monitor by
a local notebook computer and remotely via a workstation or notebook computer device connected
to the signal system local area network. The Ethernet port shall be electrically isolated from the
conflict monitor’s electronics and shall provide a minimum of 1500 Vrms isolation. Integrate
monitor with Ethernet network in cabinet. Provide software to retrieve the time and date from a
network server in order to synchronize the on-board times between the conflict monitor and the
controller. Furnish and install the following Windows based, graphic user interface software on
workstations and notebook computers where the signal system client software is installed: 1)
software to view and retrieve all event log information, 2) software that will search and display a list
of conflict monitor IP addresses and 1Ds on the network, and 3) software to change the conflict
monitor’s network parameters such as IP address and subnet mask.

For non-Ethernet connected monitors, provide a RS-232C/D compliant port (DB-9 female
connector) on the front panel of the conflict monitor in order to provide communications from the
conflict monitor to the 170/2070 controller or to a Department-furnished laptop computer.
Electrically isolate the port interface electronics from all monitor electronics, excluding Chassis
Ground. Ensure that the controller can receive all event log information through a controller
Asynchronous Communications Interface Adapter (Type 170E) or Async Serial Comm Module
(2070). Furnish and connect a serial cable from the conflict monitor’s DB-9 connector to Comm
Port 1 of the 2070 controller. Ensure conflict monitor communicates with the controller. Provide a
Windows based graphic user interface software to communicate directly through the same monitor
RS-232C/D compliant port to retrieve and view all event log information to a Department-furnished
laptop computer. The RS-232C/D compliant port on the monitor shall allow the monitor to function
as a DCE device with pin connections as follows:

Conflict Monitor RS-232C/D (DB-9 Female) Pinout
Pin Number Function 1/0
1 DCD O
2 TX Data @)
3 RX Data I
4 DTR |
5 Ground -
6 DSR 0]
7 CTS |
8 RTS 0]
9 NC -
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MONITOR BOARD EDGE CONNECTOR

Pin #

Function (Back Side)

Pin #

Function (Component
Side)

O©CoO~NOUILE, WN P

-- Slotted for keying between Pins 17/U and 18/V

Version 18.3

Channel 2 Green
Channel 13 Green
Channel 6 Yellow
Channel 4 Green
Channel 14 Green
Channel 8 Yellow
Channel 5 Green
Channel 13 Yellow
Channel 1 Yellow
Channel 7 Green
Channel 14 Yellow
Channel 3 Yellow
Channel 9 Green
Channel 17 Green
Channel 11 Yellow
Channel 9 Yellow
Channel 18 Green

Channel 12 Yellow
Channel 17 Red
Chassis Ground
AC-

Watchdog Timer
+24VDC

Tied to Pin 25
Tied to Pin 24

Not Assigned

Relay Output, Side #3, N.O.

Relay Output, Side #1, N.C.

30

EN<KXE<!ICHOTDVZErXR<ITMMOUO®D

mOQw
mgooOm

FF

Channel 2 Yellow
Channel 6 Green
Channel 15 Green
Channel 4 Yellow
Channel 8 Green
Channel 16 Green
Channel 5 Yellow
Channel 1 Green
Channel 15 Yellow
Channel 7 Yellow
Channel 3 Green
Channel 16 Yellow
Channel 17 Yellow
Channel 10 Green
Channel 11 Green
Channel 18 Yellow
Channel 10 Yellow

Channel 12 Green
Channel 18 Red
Not Assigned

DC Common
External Test Reset
+24VDC

Stop Time (Output)
Not Assigned

Not Assigned
Relay Output,Side
#2,Common

AC+
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CONFLICT PROGRAM CARD PIN ASSIGNMENTS

Pin #

Function (Back Side)

Pin #

Function (Component

Side)

O©CoO~NOUILE, WN P

-- Slotted for keying between Pins 24/BB and 25/CC

Version 18.3

Channel 2 Green
Channel 3 Green
Channel 4 Green
Channel 5 Green
Channel 6 Green
Channel 7 Green
Channel 8 Green
Channel 9 Green
Channel 10 Green
Channel 11 Green
Channel 12 Green
Channel 13 Green
Channel 14 Green
Channel 15 Green
Channel 16 Green
N/C

Channel 1 Yellow
Channel 2 Yellow
Channel 3 Yellow
Channel 4 Yellow
Channel 5 Yellow
Channel 6 Yellow
Channel 7 Yellow
Channel 8 Yellow

Channel 17 Green
Channel 18 Green
Channel 16 Green

Yellow Inhibit Common

31

B ENKXE<KCHOTTZErX«ITMUO®>

Channel 1 Green
Channel 2 Green
Channel 3 Green
Channel 4 Green
Channel 5 Green
Channel 6 Green
Channel 7 Green
Channel 8 Green
Channel 9 Green
Channel 10 Green
Channel 11 Green
Channel 12 Green
Channel 13 Green
Channel 14 Green
Channel 15 Green
PC AJAR

Channel 9 Yellow
Channel 10 Yellow
Channel 11 Yellow
Channel 12 Yellow
Channel 13 Yellow
Channel 14 Yellow
Channel 15 Yellow
Channel 16 Yellow

Channel 17 Yellow
Channel 18 Yellow

PC AJAR (Program Card)

Channel 17 Green
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E. Preemption and Sign Control Box

Provide preemption and sign control box to operate in a Model 332 and Model 336S cabinet.
Provide hardware to mount the box to the cage of the cabinet to ensure the front side is facing the
opposite side of the cabinet. Furnish the material of the box from a durable finished metallic or
thermoplastic case. Ensure the size of the box is not greater than 7(I) x 5(w) x 5(d) inches. Ensure
that no modification is necessary to mount the box on the cabinet cage.

Provide the following components in the preemption and sign control box: relays, fuses, terminal
blocks, MOV, resistor, RC network, lamp, and push button switch.

Provide UL Listed or Recognized relay K1 as a DPDT enclosed relay (120 VAC, 60 Hz coil)
with an 8-pin octal-style plug and associated octal base. Provide contact material made of AgCdO
with a 10 amp, 240 VAC rating. Ensure the relay has a specified pickup voltage of 102 VAC.

Provide relay SSR1 as a Triac SPST normally open solid state relay that is rated for 120 VAC
input and zero-crossing (resistive load) 25 amp @ 120 VAC output. Ensure the relay turns on at 90
Vrms within 10 ms and turns off at 10 Vrms within 40 ms. Ensure the relay has physical
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characteristics as shown in the wiring detail in Figure 1. Provide 4 terminal screws with saddle
clamps.

Provide fuses F1 and F2 as a UL Listed %" x 1-1/4" glass tube rated at 250 volts with a 10kA
interrupting rating. Ensure F1 non-delay (fast-acting) and F2 slow-blow (time-delay) fuses have a
maximum opening times of 60 minutes and 120 seconds for currents of 135 and 200 percent of the
ampere rating, respectively. Ensure F2 slow-blow (time-delay) fuses have a minimum opening
times of 12 seconds at 200 percent of the ampere rating. Provide fuse holders that are UL
Recognized panel-mounted holders rated 250V, 15 ampere minimum with bayonet-type knobs
which accept ¥4" x 1-1/4" glass tube fuses.

Provide terminal blocks that are rated for 300V and are made of electrical grade thermoplastic or
thermosetting plastic. Ensure each terminal block is of closed back design and has recessed-screw
terminals with molded barriers between terminals. Ensure each terminal block is labeled with a
block designation. Ensure each terminal is labeled with the function and a number.

Provide 3/4-inch diameter radial lead UL-recognized metal oxide varistors (MOVs) that have
electrical performance as outlined below.

PROPERTIES OF MOV SURGE PROTECTOR
Maximum Continuous Applied Voltage at 150 VAC (RMS)
185° F 200 VDC
Maximum Peak 8x20us Current at 185° F 6500 A
Maximum Energy Rating at 185° F 80J
Voltage Range 1 mA DC Testat 77° F 212-268 V
g/IYaolx.FCIampmg Voltage 8x20us, 100A at 305 V
Typical Capacitance (1 MHz) at 77° F 1600 pF

Provide resistor R1 as a 2K ohm, 12 watt, wirewound resistor with tinned terminals and
attaching leads. Ensure the resistor is spaced apart from surrounding wires.

Provide a LED or incandescent lamp that has a voltage rating of 120 VAC with a minimum life
rating at 50,000 hours.

Wire the preemption and sign control box as shown in Figure 1.
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3.4. MATERIALS - TYPE 170 DETECTOR SENSOR UNITS

Furnish detector sensor units that comply with Chapter 5 Section 1, “General Requirements,”
and Chapter 5 Section 2, “Model 222 & 224 Loop Detector Sensor Unit Requirements,” of the
CALTRANS “Transportation Electrical Equipment Specifications” dated March 12, 2009 with
Erratum 1.

4. PUSH BUTTON INTEGRATED ACCESSIBLE PEDESTRIAN SIGNAL (APS)
41. DESCRIPTION

Furnish and install push button integrated accessible pedestrian signals that include pedestrian
push button, push button locator tone, raised tactile arrow, audio and vibro-tactile walk indications,
automatic volume adjustment, pedestrian information sign, and all necessary hardware. Furnish the
R10-3e with appropriate arrow direction for the pedestrian information sign.

4.2. MATERIALS

Furnish material, equipment, and hardware under this section that is pre-approved on the ITS and
Signals QPL.

Provide the accessible pedestrian signals with a 2-inch diameter pedestrian push button that
contains a tactile arrow whose direction can be easily adjusted in the field. Ensure each push button
actuates a sturdy, momentary, normally-open switch with a minimum rating of 20 million actuations.
Include on the button, a raised tactile arrow having a high visual contrast with the remainder of the
button face. Ensure the housing is weather-tight and fabricated from aluminum. Ensure the housing
is suitable for mounting on wood and metal poles. Paint surfaces of the pedestrian push button
housing in highway yellow, unless otherwise specified, with an electrostatically-applied, fused-
polyester paint method. Ensure the thickness of the paint is a minimum of 2.5 mils. Provide the
pedestrian information sign that is integral to the housing.

Ensure the accessible pedestrian signals can provide tones, sounds, and speech messages that are
synchronized at an intersection. Provide a means for adjusting the base sound level for the tones,
sounds, and speech messages. Ensure the tones, sounds, and speech messages will adjust
automatically to the ambient noise level up to a maximum of 100 dBA. Provide the custom speech
messages in both English and Spanish languages. Ensure you can program the accessible pedestrian
signal by a means not readily accessible by unauthorized persons.

Ensure each push button provides a standard locator tone that is deactivated when the traffic
signal is operating in the flash mode. Provide a user-programmable audible beaconing feature that is
initiated by an extended push button press of one second or more. Ensure the audible beaconing
feature increases the volume of the push button locator tone during the pedestrian change interval of
the called pedestrian phase and operates in one of the following ways:

A. The louder audible walk indication and louder locator tone comes from the far end of the
crosswalk, as pedestrians cross the street,

B. The louder locator tone comes from both ends of the crosswalk, or

C. The louder locator tone comes from an additional speaker that is aimed at the center of the
crosswalk and that is mounted on a pedestrian signal head.

Provide confirmation of the push button activation by an LED pilot light. Ensure the pilot light
remains illuminated until the pedestrian’s green or WALKING PERSON (symbolizing WALK)
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signal indication is displayed. Ensure each press of the pushbutton initiates a “wait” speech message
during all intervals except the Walk interval.

Ensure you can select a percussive tone and custom speech message to sound during the “Walk”
interval. Provide a push button that vibrates during the “Walk” interval. Ensure the “Walk”
indications have the same duration as the illuminated pedestrian signals except when the signal is
programmed to rest in the walk interval. When the pedestrian signal is programmed to rest in walk,
ensure the “Walk” indication is limited to the first 7 seconds of the walk interval. The “Walk”
indication shall be recalled by a button press during the walk interval provided that the crossing time
remaining is greater than the pedestrian change interval. Ensure the “Walk” indications are
deactivated when the traffic control signal is operating in a flashing mode. When audible “Walk”
indications are selected as a percussive tone, ensure the tone repeats at 8 to 10 ticks per second and
consists of multiple frequencies with a dominant component at 880 Hz.

Ensure the accessible pedestrian signals are weatherproof and suitable for operation in wet
locations. Ensure proper operation over a temperature range of -30°F (-34°C) to 165°F (+74°C).
Ensure all circuit boards have a moisture resistant coating. Ensure the equipment interfaces and
operates properly in a Type-170E cabinet.

4.3.CONSTRUCTION METHODS

Comply with the requirements of Section 1705 of the Standard Specifications. Install in
accordance with the manufacturer’s recommendations.

Mount push button integrated accessible pedestrian signals in a tamperproof manner on wood and
metal poles, signal pedestals, or pushbutton posts as indicated in the signal plans.

Install each pushbutton so that the tactile arrow is pointed in the direction of travel and is aligned
parallel to the direction of travel on the associated crosswalk.

Ensure pushbuttons are separated by a distance of at least 10 feet such that they clearly indicate
which crosswalk has the WALK indication. Where there are constraints on a particular corner that
make it impractical to provide the 10 feet of separation between the two pushbuttons, the pushbuttons
may be placed closer together or on the same pole, with approval by the Engineer. If two pushbuttons
are placed on the same pole or with less than 10 feet separation, provide a speech walk message for
the WALK indication and a speech pushbutton information message.

Adjust the intensity of the pushbutton locator tones so they are audible 6 feet to 12 feet from the
pushbutton, or to the building line, whichever is less. Ensure the pushbutton locator tones are no more
than 5 dBA louder than ambient sound. Configure audible “Walk” indication to be audible at the
nearest end of the associated crosswalk.

If speech messages are used, have each recorded custom speech message approved by the Engineer
in advance.

44. MEASUREMENT AND PAYMENT

Actual number of push button integrated accessible pedestrian signal detector stations furnished,
installed, and accepted.

Actual number of central control units for APS detector stations furnished, installed, and accepted.
Actual number of push button posts furnished, installed, and accepted.

Version 18.3 36 print date: 06/26/20



DocuSign Envelope ID: 37F988B0-1822-47F1-9884-B5B55B4730CA

Elliott Road Extension TS-37 Orange County

No measurement will be made of cables or hardware, as these will be considered incidental to
furnishing and installing push button integrated accessible pedestrian signals.

Payment will be made under:

APS DLECIOT STALIONS ... ettt et ettt e e e e e e e e e e e e e e e e r e e e Each
Central Control Units For APS DeteCtor StationS ........e.veveeieeeeeeeee e eeeaas Each
PUSH DULEON POSES ... ettt et ettt e et e e et e e e e e e e e e e e e e e e aeens Each

5. VIDEO IMAGING LOOP EMULATOR DETECTOR SYSTEMS
5.1. DESCRIPTION

Design, furnish, provide training, and install video imaging loop emulator detection systems with
all necessary hardware in accordance with the plans and specifications.

Unless otherwise specified in the contract, all loop emulator detection equipment will remain the
property of the contractor.

5.2.  MATERIALS
A. General:

Material and equipment furnished under this section must be pre-approved on the Department’s
QPL by the date of installation except miscellaneous hardware such as cables and mounting
hardware do not need to be pre-approved.

Used equipment will be acceptable provided the following conditions have been met:
e Equipment is listed on the current QPL.

e Equipment is in good working condition.

e Equipment is to remain the property of the contractor.

Ensure that software is licensed for use by the Department and by any other agency responsible
for maintaining or operating the loop emulation system. Provide the Department with a license to
duplicate and distribute the software as necessary for design and maintenance support.

Design and furnish video imaging loop emulator detection systems that detect vehicles at
signalized intersections by processing video images and providing detection outputs to the signal
controller in real time (within 112 milliseconds of vehicle arrival).

Furnish all required camera sensor units, loop emulator processor units, hardware and software
packages, cabling, poles, mast arms, harnesses, camera mounting assemblies, surge protection
panels, grounding systems, messenger cable and all necessary hardware. Furnish systems that allow
the display of detection zones superimposed on an image of the roadway on a Department-furnished
monitor or laptop computer screen. Ensure detection zones can be defined and data entered using a
simple keyboard or mouse and monitor, or using a laptop PC with software.

Provide design drawings showing design details and camera sensor unit locations for review and
acceptance before installation. Provide mounting height and location requirements for camera sensor
units on the design based on site survey. Design video imaging loop emulator detection systems with
all necessary hardware. Indicate all necessary poles, spans, mast arms, luminaire arms, cables,
camera mounting assemblies and hardware to achieve the required detection zones where
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Department owned poles are not adequate to locate the camera sensor units. Do not design for the
installation of poles in medians.

Obtain the Engineer’s approval before furnishing video imaging loop emulator detection
systems. The contractor is responsible for the final design of video imaging loop emulator detection
systems. Review and acceptance of the designs by the Department does not relieve the contractor
from the responsibility to provide fully functional systems and to ensure that the required detection
zones can be provided.

Provide the ability to program each detection call (input to the controller) with the following
functions:

e Full Time Delay — Delay timer is active continuously,

e Normal Delay — Delay timer is inhibited when assigned phase is green (except when used
with TS 2 and 170/2070L controllers),

e Extend — Call is extended for this amount of time after vehicle leaves detection area,

e Delay Call/Extend Call — This feature uses a combination of full time delay and extend time
on the same detection call. Ensure operation is as follows: Vehicle calls are received after the
delay timer times out. When a call is detected, it is held until the detection area is empty and
the programmed extend time expires. If another vehicle enters the detection area before the
extend timer times out, the call is held and the extend time is reset. When the extend timer
times out, the delay timer has to expire before another vehicle call can be received.

Provide the ability to program each detection zone as one of the following functions:
e Presence detector,

e Directional presence detector,

e Pulse detector,

e Directional pulse detector.

Ensure previously defined detector zones and configurations can be edited.

Provide each individual system with all the necessary equipment to focus and zoom the camera
lenses without the need to enter the camera enclosure.

Provide systems that allow for the placement of at least 8 detection zones within the combined
field of view of a single camera sensor unit. Provide a minimum of 8 detection outputs per camera.

Provide detection zones that can be overlapped. Ensure systems reliably detect vehicles when the
horizontal distance from the camera sensor unit to the detection zone area is less than ten times the
mounting height of the sensor. Ensure systems detect vehicles in multiple travel lanes.

Ensure systems can detect vehicle presence within a 98 to 102 percent accuracy (up to 2 percent
of the vehicles missed and up to 2 percent of false detection) for clear, dry, daylight conditions, a 96
to 105 percent accuracy (up to 4 percent of the vehicles missed and up to 5 percent false detection)
for dawn and dusk conditions, and a 96 percent accuracy (up to 4 percent of the vehicles missed) for
night and adverse conditions (fog, snow, rain, etc.) using standard sensor optics and in the absence of
occlusion.

Repair and replace all failed components within 72 hours.
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The Department may conduct field-testing to ensure the accuracy of completed video imaging
loop emulator detection systems.

B. Loop Emulator System:

Furnish loop emulator systems that receive and simultaneously process information from camera
sensor units, and provides detector outputs to signal controllers.

Ensure systems provide the following:

Operate in a typical roadside environment and meet the environmental specifications and are
fully compatible with NEMA TS 1, NEMA TS 2, or Type 170/2070L controllers and
cabinets,

provide a “fail-safe” mode whereby failure of one or more of the camera sensor units or
power failure of the loop emulator system will cause constant calls to be placed on the
affected vehicle detection outputs to the signal controller,

provide compensation for minor camera movement of up to 2 percent of the field of view at
400 feet without falsely detecting vehicles,

process the video at a minimum rate of 30 times per second,

provide separate wired connectors inside the controller cabinet for video recording each
camera,

provide remote video monitoring with a minimum refresh rate at 1 frame per second over a
standard dial-up telephone line,

provide remote video detection monitoring.

Furnish camera sensor units that comply with the following:

have an output signal conforming to EIA RS-170 standard,
have a nominal output impedance of 75 ohms,

be immune to bright light sources, or have built in circuitry or protective devices to prevent
damage to the sensor when pointed directly at strong light sources,

be housed in a light colored environmental enclosure that is water proof and dust tight, and
that conforms to NEMA-4 specifications or better,

simultaneously monitor at least five travel lanes when placed at the proper mounting location
with a zoom lens,

have a sunshield attached to the environmental enclosure to minimize solar heating,
meet FCC class B requirements for electromagnetic interference emissions,

have a heater attached to the viewing window of the environmental enclosure to prevent ice
and condensation in cold weather.

Where coaxial video cables and other cables are required between the camera sensor and other
components located in the controller cabinet, furnish surge protection in the controller cabinet.

If furnishing coaxial communications cable comply with the following, as recommended by the
approved loop emulator manufacturer:
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e Number 20 AWG, solid bare copper conductor terminated with crimped-on BNC connectors
(do not use BNC adapters) from the camera sensor to the signal controller cabinet.

e Number 22 AWG, stranded bare copper conductor terminated with crimped-on BNC
connectors (do not use BNC adapters) from the camera sensor unit to the junction box, and
within the signal controller cabinet.

Furnish power cable appropriately sized to meet the power requirements of the sensors. At a
minimum, provide three conductor 120 VAC field power cable.

As determined during the site survey, furnish sensor junction boxes with nominal 6 x 10 x 6
inches dimensions at each sensor location. Provide terminal blocks and tie points for coaxial cable.

C. Video Imaging Loop Emulator System Support:

Furnish video imaging loop emulator systems with either a simple keyboard or a mouse with
monitor and appropriate software, or with system software for use on department-owned laptop PCs.
Ensure the system is Windows 2000 and Windows XP compatible.

Provide Windows 2000 and Windows XP compatible personal computer software, if needed, to
provide remote video and video detection monitoring.

Ensure systems allow the user to edit previously defined detector configurations. When a vehicle
is within a detection zone, provide for a change in color or intensity of the detection zone perimeter
or other appropriate display changes on the Department-furnished monitor or laptop computer
screen.

Provide cabling and interconnection hardware with 6-foot minimum length interconnection cable
to interface with the system.

Provide all associated equipment manuals and documentation.
53. CONSTRUCTION METHODS

Arrange and conduct site surveys with the system manufacturer’s representative and Department
personnel to determine proper camera sensor unit selection and placement. Provide the Department
at least 3 working days notice before conducting site surveys. Upon completion of the site surveys
the Department will provide revised plans reflecting the findings of the site survey.

Before beginning work at locations requiring video imaging loop emulator detection systems,
furnish system software. Upon activation of detection zones, provide detector configuration files.
Ensure that up-to-date detection configuration files are furnished for various detection zone
configurations that may be required for construction phasing.

Place into operation loop emulator detection systems. Configure loop emulator detection systems
to achieve required detection in designated zones. Have a certified manufacturer’s representative on
site to supervise and assist with installation, set up, and testing of the system.

Install the necessary processing and communications equipment in the signal controller cabinet.
Make all necessary modifications to install equipment, cabling harnesses, and camera sensor
interface panels with surge suppression.

Perform modifications to camera sensor unit gain, sensitivity, and iris limits necessary to
complete the installation.

Do not install camera sensor units on signal poles unless approved by the Engineer.
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Install the necessary cables from each sensor to the signal controller cabinet along signal cabling
routes. Install surge protection and terminate all cable conductors.

Relocate camera sensor units and reconfigure detection zones as necessary according to the plans
for construction phases.

Provide at least 8 hours of training on the set up, operation, troubleshooting, and maintenance of
the loop emulator detection system to a maximum of ten Department personnel. Arrange for training
to be conducted by the manufacturer’s representative at an approved site within the Division
responsible for administration of the project. Thirty days before conducting training submit a
detailed course curriculum, draft manuals and materials, and resumes. Obtain approval of the
submittal before conducting the training. At least one week before beginning training, provide three
sets of complete documentation necessary to maintain and operate the system. Do not perform
training until installation of loop emulator detection systems is complete.

54. MEASUREMENT AND PAYMENT
Actual number of site surveys, arranged, conducted, and accepted.
Actual number of luminaire arms for video systems furnished, installed, and accepted.

Actual number of cameras with internal loop emulator processing units furnished, installed, and
accepted.

Actual number of cameras without internal loop emulator processing units furnished, installed,
and accepted.

Actual number of external loop emulator processing units furnished, installed, and accepted.

Actual number of camera sensor units relocated with detection zones reconfigured installed, and
accepted.

No measurement will be made of video imaging loop emulator system support or training, power
and video cables, and trenching as these items will be considered incidental to furnishing and
installing video imaging loop emulator detection systems.

Payment will be made under:

SHEE SUIVBY ..ottt e e e e e e e e et e e e e e bb e e e e e bb e e e e e e arr e e e e e rares Each
Luminaire Arm for Video SYSIEIM .......vviiiiiiiii e Each
Camera with Internal Loop Emulator Processing Unit..........ccccooiiiiiiiiiiieec e Each
Camera without Internal Loop Emulator Processing UNit..........ccccceeiviiinie i, Each
External Loop Emulator Processing UNit............cccviiiiiiiiieiiiiiiec e Each
Relocate Camera SENSOI UNIL.........coouiiiiiiieiiiee it Each

6. TRAFFIC SIGNAL SUPPORTS
6.1. METAL TRAFFIC SIGNAL SUPPORTS — ALL POLES
A. General:

Furnish and install metal strain poles and metal poles with mast arms, grounding systems, and all
necessary hardware. The work covered by this special provision includes requirements for the
design, fabrication, and installation of both standard and custom/site specifically designed metal
traffic signal supports and associated foundations.
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Provide metal traffic signal support systems that contain no guy assemblies, struts, or stay
braces. Provide designs of completed assemblies with hardware that equals or exceeds AASHTO
Standard Specifications for Structural Supports for Highway Signs, Luminaires and Traffic Signals
6" Edition, 2013 (hereafter called 6™ Edition AASHTO), including the latest interim specifications.
Provide assemblies with a round or near-round (18 sides or more) cross-section, or a multi sided
cross section with no less than six sides. The sides may be straight, convex, or concave.

Pole heights shown on signal plans are estimated from available data for bid purposes. Prior to
furnishing metal signal poles, use field measurements and adjusted cross-sections to determine
whether pole heights are sufficient to obtain required clearances. If pole heights are not sufficient, the
Contractor should immediately notify the Engineer of the required revised pole heights.

Ensure that metal signal poles permit cables to be installed inside poles and any required mast
arms. For holes in the poles and arms used to accommodate cables, provide full-circumference
grommets. Arm flange plate wire access holes should be deburred, non grommeted, and oversized to
fit around the 2” diameter grommeted shaft flange plate wire access hole.

After fabrication, have steel poles, required mast arms, and all parts used in the assembly hot-dip
galvanized per section 1076. Design structural assemblies with weep holes large enough and properly
located to drain molten zinc during the galvanization process. Provide hot-dip galvanizing on
structures that meets or exceeds ASTM Standard A-123. Provide galvanizing on hardware that meets
or exceeds ASTM Standard A-153. Ensure that threaded material is brushed and retapped as necessary
after galvanizing. Perform repair of damaged galvanizing that complies with the following:

Repair of Galvanizing .........cccoovviiiiiiiiii e Article 1076-7

Standard Drawings for Metal Poles are available that supplement these project special
provisions. These drawings are located on the Department’s website:

https://connect.ncdot.gov/resources/safety/pages/I TS-Design-Resources.aspx

Comply with article 1098-1B of the 2018 STANDARD SPECIFICATIONS FOR ROADS &
STRUCTURES, hereinafter referred to as the Standard Specifications for submittal requirements.
Furnish shop drawings for approval. Provide the copies of detailed shop drawings for each type of
structure as summarized below. Ensure that shop drawings include material specifications for each
component and identify welds by type and size on the detail drawing only, not in table format. Do
not release structures for fabrication until shop drawings have been approved by NCDOT.
Provide an itemized bill of materials for all structural components and associated connecting
hardware on the drawings.

Comply with article 1098-1A of the Standard Specifications for Qualified Products List (QPL)
submittals. All shop drawings must include project location description, signal inventory number(s)
and a project number or work order number on the drawings.

Summary of information required for metal pole review submittal:

Item Hardcopy | Electronic . .

submittal | Submittal Comments / Special Instructions
Sealed, Approved Signal 1 1 All structure design information needs to reflect
Plan/Loading Diagram the latest approved signal plans
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4 sets

TS-43

1 set

Orange County

Show NCDOT inventory number(s), contractor’s
name and relevant revision number in the title
block. All drawings must have a unique drawing
number for each project and identified for
multiple pages.

Standard Pole Shop
Drawings (from the QPL)

4 sets

1 set

Submit drawings on 11” x 17” format media.
Show NCDOT inventory number(s), contractor’s
name and relevant revision number in the title
block. All drawings must have a unique drawing
number for each project and identified for
multiple pages.

Structure Calculations

1 set

1 set

Not required for Standard QPL Poles

Standard Pole Foundation
Drawings

1 set

1 set

Submit drawings on 11” x 17” format media.
Submit a completed Standard Foundation
Selection form for each pole using foundation
table on Metal Pole Drawing M-8.

Custom Foundation
Drawings

4 sets

1 set

Submit drawings on 11” x 17” format media.
Show NCDOT inventory number(s), contractor’s
name and relevant revision number in the title
block. All drawings must have a unique drawing
number for each project and identified for
multiple pages.

If QPL Poles are used, include the corresponding
QPL pole shop drawings with this submittal.

Foundation Calculations

Submit copies of LPILE input, output and pile
tip deflection graph per Section 11.4 of this
specification for each foundation.

Not required for Standard QPL Poles

Soil Boring Logs and
Report

Report should include a location plan and a soil
classification report including soil capacity,
water level, hammer efficiency, soil bearing
pressure, soil density, etc. for each pole.

NOTE - All shop drawings and custom foundation design drawings must be sealed by a

Professional Engineer licensed in the state of North Carolina. All geotechnical information must be
sealed by either a Professional Engineer or geologist licensed in the state of North Carolina. Include
a title block and revision block on the shop drawings and foundation drawings showing the NCDOT

inventory number.

Shop drawings and foundation drawings may be submitted together or separately for
approval. However, shop drawings must be approved before foundations can be reviewed.
Foundation designs will be returned without review if the associated shop drawing has not been
approved. Boring reports should include the following: Engineer’s summary, boring location maps,
soil classification per AASHTO Classification System, hammer efficiency, and Metal Pole Standard
Foundation Selection Form. Incomplete submittals will be returned without review. The Reviewer
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has the right to request additional analysis and copies of the calculations to expedite the approval
process.

B. Materials:

Fabricate metal pole and arm shaft from coil or plate steel to meet the requirements of ASTM A
595 Grade A tubes. For structural steel shapes, plates and bars use A572 Gr 50 min or ASTM A709
Gr 50 min. Provide pole and arm shafts that are round in cross section or multisided tubular shapes
and have a uniform linear taper of 0.14 in/ft. Construct shafts from one piece of single ply plate or
coil so there are no circumferential weld splices. Galvanize in accordance with AASHTO M 111 or
an approved equivalent.

Use the submerged arc process or other NCDOT previously approved process suitable for pole
shaft and arms to continuously weld pole shafts and arm shafts along their entire length. The
longitudinal seam weld will be finished flush to the outside contour of the base metal. Ensure shafts
have no circumferential welds except at the lower end joining the shaft to the pole base and arm
base. Use full penetration groove welds with backing ring for all tube-to-transverse-plate
connections in accordance with 6" Edition AASHTO. Provide welding that conforms to Article
1072-18 of the Standard Specifications, except that no field welding on any part of the pole will be
permitted unless approved by a qualified engineer.

Refer to Metal Pole Standard Drawing Sheets M2 through M5 for fabrication details. Fabricate
anchor bases and mast arm connecting plates from plate steel meeting, as a minimum, the
requirements of ASTM A572 Gr 50, AASHTO M270 Gr 50, ASTM A709 Gr50, or an approved
equivalent. Conform to the applicable bolt pattern and orientation as shown on Metal Pole Standard
Drawing Sheet M2.

Ensure all hardware is galvanized steel or stainless steel. The Contractor is responsible for
ensuring that the designer/fabricator specifies connecting hardware and/or materials that do not
create a dissimilar metal corrosive reaction.

Provide a minimum of four (4) 1-1/2" diameter high strength bolts for connection between arm
plate and pole plate. Increase number of bolts to six (6) 1-1/2" diameter high strength bolts when
arm lengths are greater than 50°-0” long.

Unless otherwise required by the design, ensure each anchor rod is 2” diameter and 60 length.
Provide 10” minimum thread projection at the top of the rod, and 8” minimum at the bottom of the
rod. Use anchor rod assembly and drilled pier foundation materials that meet the Foundations and
Anchor Rod Assemblies for Metal Poles provision.

For each structural bolt and other steel hardware, hot dip galvanizing shall conform to the
requirements of AASHTO M 232 (ASTM A 153). Ensure end caps for poles or mast arms are
constructed of cast aluminum conforming to Aluminum Alloy 356.0F.

Provide a circular anchor bolt lock plate that will be secured to the anchor bolts at the embedded
end with 2 washers and 2 nuts. Provide a base plate template that matches the bolt circle diameter of
the anchor bolt lock plate. Construct plates and templates from %2 minimum thick steel with a
minimum width of 4”. Galvanizing is not required for both plates.
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Provide 4 heavy hex nuts and 4 flat washers for each anchor bolt. For nuts, use AASHTO M291
grade 2H, DH, or DH3 or equivalent material. For flat washers, use AASHTO M293 or equivalent

material.

C. Construction Methods:

Erect signal support poles only after concrete has attained a minimum allowable compressive
strength of 3000 psi. Install anchor rod assemblies in accordance with the Foundations and Anchor
Rod Assemblies for Metal Poles provision.

For further construction methods, see construction methods for Metal Strain Pole, or Metal Pole
with Mast Arm.

Connect poles to grounding electrodes and bond them to the electrical service grounding

electrodes.

For holes in the poles used to accommodate cables, install grommets before wiring pole or arm.
Do not cut or split grommets.

Attach the terminal compartment cover to the pole by a sturdy chain or cable. Ensure the chain or
cable is long enough to permit the cover to hang clear of the compartment opening when the cover is
removed, and is strong enough to prevent vandalism. Ensure the chain or cable will not interfere
with service to the cables in the pole base.

Attach cap to pole with a sturdy chain or cable. Ensure the chain or cable is long enough to
permit the cap to hang clear of the opening when the cap is removed.

Perform repair of damaged galvanizing that complies with the Standard Specifications, Article
1076-7 “Repair of Galvanizing.”

Install galvanized wire mesh around the perimeter of the base plate to cover the gap between the
base plate and top of foundation for debris and pest control.

Install a ¥2” thick plate for concrete foundation tag to include: concrete grade, depth, diameter,
and reinforcement sizes of the installed foundation.

6.2.

METAL POLE UPRIGHTS (VERTICAL MEMBERS)

A. Materials:

Provide tapered tubular shafts and fabricated of steel conforming to ASTM A-595 Grade
A or an approved equivalent.

Hot-dip galvanize poles in accordance with AASHTO M 111 or an approved equivalent.

Have shafts that are continuously welded for the entire length by the submerged arc
process, and with exposed welds ground or rolled smooth and flush with the base metal.
Provide welding that conforms to Article 1072-18 of the Standard Specification except that
no field welding on any part of the pole will be permitted.

Have Shafts with no circumferential welds except at the lower end joining the shaft to the
base.

Have anchor bases for steel poles fabricated from plate steel meeting as a minimum the
requirements of ASTM A572 Gr 50, AASHTO M270 Gr 50, ASTM A709 Gr 50, or an
approved equivalent.
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Provide a grounding lug(s) in the approximate vicinity of the messenger cable clamp for bonding
and grounding messenger cable. Lugs must accept #4 or #6 AWG wire to bond messenger cables to
the pole in order to provide an effective ground fault circuit path. Refer to Metal Pole Standard
Drawing Sheet M6 for construction details.

Have poles permanently stamped above the hand holes with the identification tag details as shown
on Metal Pole Standard Drawing Sheet M2.

Provide liquid tight flexible metal conduit (Type LFMC), liquid tight flexible nonmetallic conduit
(Type LENC), high density polyethylene conduit (Type HDPE), or approved equivalent to isolate
conductors feeding luminaires.

Fabricate poles from a single piece of steel or aluminum with single line seam weld with no
transverse butt welds. Fabrication of two ply pole shafts is unacceptable with the exception of fluted
shafts. Provide tapers for all shafts that begin at base and that have diameters which decrease
uniformly at the rate of not more than 0.14 inch per foot (11.7 millimeters per meter) of length.

Provide four anchor nuts and four washers for each anchor bolt. Ensure that anchor bolts have
required diameters, lengths, and positions, and will develop strengths comparable to their respective
poles.

Provide a terminal compartment with cover and screws in each pole that encompasses the hand
hole and contains a 12-terminal barrier type terminal block. Provide two terminal screws with a
removable shorting bar between them for each termination. Furnish terminal compartment covers
attached to the pole by a sturdy chain or cable approved by the Engineer. Ensure that the chain or
cable is long enough to permit the cover to hang clear of the compartment opening when the cover is
removed, and is strong enough to prevent vandals from being able to disconnect the cover from the
pole. Ensure that the chain or cable will not interfere with service to the cables in the pole base.

Install grounding lugs that will accept #4 or #6 AWG wire to electrically bond messenger cables
to the pole. Refer to Metal Pole Standard Drawing Sheet M6 for construction details.

For each pole, provide a 1/2 inch minimum thread diameter, coarse thread stud and nut for
grounding which will accommodate #6 AWG ground wire. Ensure that the lug is electrically bonded
to the pole and is conveniently located inside the pole at the hand hole.

Provide a removable pole cap with stainless steel attachment screws for the top of each pole.
Ensure that the cap is cast aluminum conforming to Aluminum Association Alloy 356.0F. Furnish
cap attached to the pole with a sturdy chain or cable approved by the Engineer. Ensure that the chain
or cable is long enough to permit the cap to hang clear of the pole-top opening when the cap is
removed.

When required by the plans, furnish couplings 42 inches above the bottom of the base for mounting
of pedestrian pushbuttons. Provide mounting points consisting of 1-1/2 inch internally threaded half-
couplings that comply with the NEC and that are mounted within the poles. Ensure that couplings are
essentially flush with the outside surfaces of the poles and are installed before any required
galvanizing. Provide a threaded plug in each mounting point. Ensure that the surface of the plug is
essentially flush with the outer end of the mounting point when installed and has a recessed hole to
accommodate a standard wrench.
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1. STRAIN POLE SHAFTS

Provide 2 messenger cable (span wire) clamps and associated hardware for attachment of
messenger cable. Ensure that diameter of the clamp is appropriate to its location on the pole and is
appropriately designed to be adjustable from 1’-6” below the top, down to 6’-6” below the top of the
pole. Do not attach more than one support cable to a messenger cable clamp.

Provide a minimum of three (3) 2 inch (50 mm) holes equipped with an associated coupling and
weatherhead on the messenger cable load side of the pole to accommodate passage of signal cables
from inside the pole. Provide galvanized threaded plugs for all unused couplings at pole entrance
points. Refer to Metal Pole Standard Drawing Sheet M3 for fabrication details.

Ensure that allowable pole deflection does not exceed that allowed per 6 Edition AASHTO.
Ensure maximum deflection at the top of the pole does not exceed 2.5 percent of the pole height.

2. MAST ARM POLE SHAFTS

Ensure that allowable pole deflection does not exceed that allowed per 6™ Edition AASHTO.
Ensure that maximum angular rotation of the top of the mast arm pole does not exceed 1 degree 40
minutes (1°40").

B. Construction Methods:

Install metal poles, hardware, and fittings as shown on the manufacturer’s installation drawings.
Install metal poles so that when the pole is fully loaded it is within 1 degree 40 minutes (1°40") of
vertical. Install poles with the manufacturer’s recommended “rake.” Use threaded leveling nuts to
establish rake if required.

6.3. DRILLED PIER FOUNDATIONS FOR METAL TRAFFIC SIGNAL POLES

Analysis procedures and formulas shall be based on AASHTO 6™ Edition, latest ACI code and
the Drilled Shafts: Construction Procedures and Design Methods FHWA-NHI-10-016 manual.
Design methods based on engineering publications or research papers needs to have prior approval
from NCDOT. The Department reserves the right to accept or disapprove any method used for the
analysis.

Use a Factor of Safety of 1.33 for torsion and 2.0 for bending for the foundation design.
Foundation design for lateral load shall not exceed 1” lateral deflection at top of foundation.

For lateral analysis, use LPILE Plus V6.0 or later. Inputs, results and corresponding graphs are to
be submitted with the design calculations.

Skin Friction is to be calculated using the a-method for cohesive soils and the 3-method for
cohesion-less soils (Broms method will not be accepted). Detailed descriptions of the “a” and
“B” methods can be found in FHWA-NHI-10-016.

Omit first 2.5ft for cohesive soils when calculating skin friction.
When hammer efficiency is not provided, assume a value of 0.70.

Design all custom foundations to carry the maximum capacity of each metal pole. For standard
case strain poles only, if a custom foundation is designed, use the actual shear, axial and moment
reactions from the Standard Foundation Selection Table shown on Standard Drawing No. M8.

When poor soil conditions are encountered which could create an excessively large foundation
design, consideration may be given to allowing an exemption to the maximum capacity design. The
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contractor must gain approval from the engineer before reducing a foundation’s capacity. On
projects where poor soil is known to be present, it is advisable that the contractor consider getting
foundations approved before releasing poles for fabrication.

Have the contractor notify the engineer if the proposed foundation is to be installed on a slope
other than 8H: 1V or flatter.

A. Description:

Furnish and install foundations for NCDOT metal poles with all necessary hardware in
accordance with the plans and specifications.

Metal Pole Standards have been developed and implemented by NCDOT for use at signalized
intersections in North Carolina. If the plans call for a standard pole, then a standard foundation may
be selected from the plans. However, the Contractor is not required to use a standard foundation. If
the Contractor chooses to design a non-standard site-specific foundation for a standard pole or if the
plans call for a non-standard site-specific pole, design the foundation to conform to the applicable
provisions in the NCDOT Metal Pole Standard Drawings and Section B7 (Non-Standard Foundation
Design) below. If non-standard site specific foundations are designed for standard QPL approved
strain poles, the foundation designer must use the design moment specified by load case on Metal
Pole Standard Drawing Sheet M8. Failure to conform to this requirement will be grounds for
rejection of the design.

If the Contractor chooses to design a non-standard foundation for a standard pole and the soil test
results indicate a standard foundation is feasible for the site, the Contractor will be paid the cost of
the standard foundation (drilled pier and wing wall, if applicable). Any additional costs associated
with a non-standard site-specific foundation including additional materials, labor and equipment will
be considered incidental to the cost of the standard foundation. All costs for the non-standard
foundation design will also be considered incidental to the cost of the standard foundation.

B. Soil Test and Foundation Determination:
1. General:

Drilled piers are reinforced concrete sections, cast-in-place against in situ, undisturbed material.
Drilled piers are of straight shaft type and vertical.

Some standard drilled piers for supporting poles with mast arms may require wing walls to resist
torsional rotation. Based upon this provision and the results of the required soil test, a drilled pier
length and wing wall requirement may be determined and constructed in accordance with the plans.

For non-standard site-specific poles, the contractor-selected pole fabricator will determine if the
addition of wing walls is necessary for the supporting foundations.

2. Soil Test:

Perform a soil test at each proposed metal pole location. Complete all required fill placement
and excavation at each signal pole location to finished grade before drilling each boring. Soil tests
performed that are not in compliance with this requirement may be rejected and will not be paid.
Drill one boring to a depth of 26 feet within a 25 foot radius of each proposed foundation.

Perform standard penetration tests (SPT) in accordance with ASTM D 1586 at depths of 1, 2.5,
5, 7.5, 10, 15, 20 and 26 feet. Discontinue the boring if one of the following occurs:

e A total of 100 blows have been applied in any 2 consecutive 6-in. intervals.
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e A total of 50 blows have been applied with < 3-in. penetration.

Describe each intersection as the “Intersection of (Route or SR #), (Street Name) and (Route or
SR #), (Street Name), County, Signal Inventory No. ”. Label borings with “B- N, S,
E. W, NE, NW, SE or SW” corresponding to the quadrant location within the intersection. Pole
numbers should be made available to the Drill Contractor. Include pole numbers in the boring label
if they are available. If they are not available, ensure the boring labels can be cross-referenced to
corresponding pole numbers. For each boring, submit a legible (hand written or typed) boring log
signed and sealed by a licensed Geologist or Professional Engineer registered in North Carolina.
Include on each boring the SPT blow counts and N-values at each depth, depth of the boring,
hammer efficiency, depth of water table and a general description of the soil types encountered using
the AASHTO Classification System.

3. Standard Foundation Determination:
Use the following method for determining the Design N-value:
Nave = (N@1' + N@2.5" +......... N@Deepest Boring Depth)
Total Number of N-values

Y =(N@1)?+ (N@2.5°)% + ......... (N@Deepest Boring Depth)?
Z=(N@QLl'+ N@2.5 +......... N@Deepest Boring Depth)
Nstp pev = (Total Number of N-values x Y) — Z2 WO'F’

(Total Number of N-values) x (Total Number of N-values — 1)J
Design N-value equals lesser of the following two conditions:
Navc — (Nstopev X 0.45)
Or
Average of First Four N-Values= (N@1’ + N@2.5° + N@5” + N@7.5%)
4

Note: If less than 4 N-values are obtained because of criteria listed in Section 2 above, use
average of N-values collected for second condition. Do not include the N-value at the
deepest boring depth for above calculations if the boring is discontinued at or before
the required boring depth because of criteria listed in Section 2 above. Use N-value of
zero for weight of hammer or weight of rod. If N-value is greater than 50, reduce N-
value to 50 for calculations.

If standard NCDOT strain poles are shown on the plans and the Contractor chooses to use
standard foundations, determine a drilled pier length, “L,” for each signal pole from the Standard
Foundations Chart (sheet M 8) based on the Design N-value and the predominant soil type. For each
standard pole location, submit a completed “Metal Pole Standard Foundation Selection Form”
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signed by the Contractor’s representative. Signature on form is for verification purposes only.
Include the Design N-value calculation and resulting drilled pier length, “L,” on each form.

If non-standard site-specific poles are shown on the plans, submit completed boring logs
collected in accordance with Section 2 (Soil Test) above along with pole loading diagrams from the
plans to the contractor-selected pole fabricator to assist in the pole and foundation design.

If one of the following occurs, the Standard Foundations Chart shown on the plans may not be
used and a non-standard foundation may be required. In such case, contact the Engineer.

e The Design N-value is less than 4.

e The drilled pier length, “L”, determined from the Standard Foundations Chart, is greater than
the depth of the corresponding boring.

In the case where a standard foundation cannot be used, the Department will be responsible for the
additional cost of the non-standard foundation.

Foundation designs are based on level ground around the traffic signal pole. If the slope around
the edge of the drilled pier is steeper than 8:1 (H:V) or the proposed foundation will be less than 10
feet from the top of an embankment slope, the Contractor is responsible for providing slope
information to the foundation designer and to the Engineer so it can be considered in the design.

The “Metal Pole Standard Foundation Selection Form” may be found at:
http://www.ncdot.gov/doh/preconstruct/highway/geotech/formdet/misc/MetalPole.pdf
If assistance is needed, contact the Engineer.

4, Non-Standard Foundation Design:

Design non-standard foundations based upon site-specific soil test information collected in
accordance with Section 2 (Soil Test) above. Design drilled piers for side resistance only in
accordance with Section 4.6 of the AASHTO Standard Specifications for Highway Bridges. Use the
computer software LPILE version-6.0 or later manufactured by Ensoft, Inc. to analyze drilled piers.
Use the computer software gINT V8i or later manufactured by Bentley Systems, Inc. with the
current NCDOT gINT library and data template to produce SPT boring logs. Provide a drilled pier
foundation for each pole with a length and diameter that result in a horizontal lateral movement of
less than 1 inch at the top of the pier and a horizontal rotational movement of less than 1 inch at the
edge of the pier. Contact the Engineer for pole loading diagrams for standard poles to be used for
non-standard foundation designs. Submit any non-standard foundation designs including drawings,
calculations, and soil boring logs to the Engineer for review and approval before construction.

C. Dirilled Pier Construction:

Construct drilled pier foundations in accordance with the Foundations and Anchor Rod
Assemblies for Metal Poles provision.

6.4. CUSTOM DESIGN OF TRAFFIC SIGNAL SUPPORTS
A. General:

Design traffic signal supports with foundations consisting of metal strain poles or metal poles
with mast arms.
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The lengths of the metal signal poles shown on the plans are estimated from available data for
bid purposes. Determine the actual length of each pole from field measurements and adjusted cross-
sections. Furnish the revised pole heights to the Engineer. Use all other dimensional requirements
shown on the plans.

Ensure each pole includes an identification tag with information and location positions as
defined on Metal Pole Standard Drawing Sheets M2, M3 and M4. All pole shaft tags must include
the NCDOT Inventory number followed by the pole number shown on the traffic signal or ITS (non-
signalized locations) plan.

Design all traffic signal support structures using the following 6" Edition AASHTO specifications:
e Design for a 50 year service life as recommended by Table 3.8.3-2.
e Use the wind pressure map developed from 3-second gust speeds, as provided in Article 3.8.

e Ensure signal support structures include natural wind gust loading and truck-induced gust
loading in the fatigue design, as provided for in Articles 11.7.1.2 and 11.7.1.3, respectively.
Designs need not consider periodic galloping forces.

e Assume the natural wind gust speed in North Carolina is 11.2 mph. For natural wind fatigue
stress calculations, utilize a drag coefficient (Cq) computed for 11.2 mph wind velocity and
not the basic wind speed velocity.

e Design for Category Il fatigue, as provided for in Article 11.6, unless otherwise specified.

e Calculate all stresses using applicable equations from Section 5. The Maximum allowable
stress ratios for all signal support designs are 0.9.

e Conform to article 10.4.2 and 11.8 for all deflection requirements.
Ensure that the design permits cables to be installed inside poles and mast arms.

Unless otherwise specified by special loading criteria, the computed surface area for ice load on
signal heads is:

e 3-section, 12-inch, Surface area: 26.0 ft> (17.0 ft> without back plate)
e 4-section, 12-inch, Surface area: 32.0 ft? (21.0 ft?> without back plate)
e 5-section, 12-inch, Surface area: 42.0 ft? (29.0 ft?> without back plate)

The ice loading for signal heads defined above includes the additional surface area that back
plates will induce. Special loading criteria may be specified in instances where back plates will not
be installed on signal heads. Refer to the Loading Schedule on each Metal Pole Loading Diagram for
revised signal head surface areas. The pole designer should revise ice loads accordingly in this
instance. Careful examination of the plans when this is specified is important as this may impact
sizing of the metal support structure and foundation design which could affect proposed bid quotes.
All maximum stress ratios of 0.9 still apply.

Assume the combined minimum weight of a messenger cable bundle (including messenger
cable, signal cable and detector lead-in cables) is 1.3 Ibs/ft. Assume the combined minimum
diameter of this cable bundle is 1.3 inches.

Ensure that designs provide a removable pole cap with stainless steel attachment screws for each
pole top and mast arm end.
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B. Metal Poles:

Submit design drawings for approval including pre-approved QPL pole drawings. Show all the
necessary details and calculations for the metal poles including the foundation and connections.
Include NCDOT inventory number on design drawings. Include as part of the design calculations the
ASTM specification numbers for the materials to be used. Provide the types and sizes of welds on
the design drawings. Include a Bill of Materials on design drawings. Ensure design drawings and
calculations are signed, dated, and sealed by the responsible professional engineer licensed in the
state of North Carolina. Immediately bring to the attention of the Engineer any structural deficiency
that becomes apparent in any assembly or member of any assembly as a result of the design
requirements imposed by these specifications, the plans, or the typical drawings. Said Professional
Engineer is wholly responsible for the design of all poles and arms. Review and acceptance of these
designs by the Department does not relieve the said Professional Engineer of his responsibility. Do
not fabricate the assemblies until receipt of the Department’s approval of the design drawings.

For mast arm poles, provide designs with provisions for pole plates and associated gussets and
fittings for mast arm attachment. As part of each mast arm attachment, provide a grommeted 2”
diameter hole on the shaft side of the connection to allow passage of the signal cables from the pole
to the arm.

Where ice is present, assume wind loads as shown in Figure 3.9.4.2-3 of the 6™ Edition
AASHTO Specification for Group 111 loading.

For each strain pole, provide two messenger cable clamps and associated hardware to attach the
messenger support cable. Ensure that the diameter of the clamps is appropriately designed to be
adjustable from 1°-6” inches below the top, down to 6’-6” below the top of the pole. Do not attach
more than one messenger support cable to a messenger cable clamp.

Provide a grounding lug(s) in the approximate vicinity of the messenger cable clamp for bonding
and grounding messenger cable. Lugs must accept #4 or #6 AWG wire to bond messenger cables to
the pole in order to provide an effective ground fault circuit path. Refer to Metal Pole Standard
Drawing Sheet M6 for construction details.

Design tapers for all pole shafts that begin at the base with diameters that decrease uniformly at
the rate of 0.14 inch per foot of length.

Design a base plate on each pole. The minimum base plate thickness for all poles is determined
by the following criteria:

Case 1 Circular or rectangular solid base plate with the upright pole welded to the top surface of
base plate with full penetration butt weld, and where no stiffeners are provided. A base plate with
a small center hole, which is less than 1/3 of the upright diameter, and located concentrically
with the upright pole, may be considered as a solid base plate.

The magnitude of bending moment in the base plate, induced by the anchoring force of each
anchor bolt is M = (P x D1) / 2, where

M = bending moment at the critical section of the base plate induced by one anchor bolt
P = anchoring force of each anchor bolt
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D1 = horizontal distance between the anchor bolt center and the outer face of the upright,
or the difference between the bolt circle radius and the outside radius of the upright

Locate the critical section at the face of the anchor bolt and perpendicular to the bolt circle
radius. The overlapped part of two adjacent critical sections is considered ineffective.

Case 2 Circular or rectangular base plate with the upright pole socketed into and attached to the
base plate with two lines of fillet weld, and where no stiffeners are provided, or any base plate
with a center hole that is larger in diameter than 1/3 of the upright diameter.

The magnitude of bending moment induced by the anchoring force of each anchor boltis M =P
X Dg,

where P = anchoring force of each anchor bolt

D> = horizontal distance between the face of the upright and the face of the anchor bolt
nut

Locate the critical section at the face of the anchor bolt top nut and perpendicular to the radius of
the bolt circle. The overlapped part of two adjacent critical sections is considered ineffective.

If the base plate thickness calculated for Case 2 is less than Case 1, use the thickness calculated
for Case 1.

The following additional owner requirements apply concerning pole base plates.

e Ensure that whichever case governs as defined above, the anchor bolt diameter is set to
match the base plate thickness. If the minimum diameter required for the anchor bolt exceeds
the thickness required for the base plate, set the base plate thickness equal to the required bolt
diameter.

e For dual mast arm supports, or for single mast arm supports 50° or greater, use a minimum 8
bolt orientation with 2 diameter anchor bolts, and a 2” thick base plate.

e For all metal poles with mast arms, use a full penetration groove weld with a backing ring to
connect the pole upright component to the base. Refer to Metal Pole Standard Drawing Sheet
M4,

Ensure that designs have anchor bolt holes with a diameter 1/4 inch larger than the anchor
bolt diameters in the base plate.

Ensure that the anchor bolts have the required diameters, lengths, and positions, and will develop
strengths comparable to their respective poles.

Provide designs with a 6 x 12-inch hand hole with a reinforcing frame for each pole.

Provide designs with a terminal compartment with cover and screws in each pole that
encompasses the hand hole and contains provisions for a 12-terminal barrier type terminal block.

For each pole, provide designs with provisions for a 1/2 inch minimum thread diameter, coarse
thread stud and nut for grounding which will accommodate a #6 AWG ground wire. Ensure the lug
is electrically bonded to the pole and is conveniently located inside the pole at the hand hole.

When required, design couplings on the pole for mounting pedestrian pushbuttons at a height of
42 inches above the bottom of the base. Provide mounting points consisting of 1-1/2 inch internally
threaded half-couplings that comply with the NEC that are mounted within the poles. Ensure the
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couplings are essentially flush with the outside surfaces of the poles and are installed before any
required galvanizing. Provide a threaded plug for each half coupling. Ensure that the surface of the
plug is essentially flush with the outer end of the mounting point when installed and has a recessed
hole to accommodate a standard wrench.

C. Mast Arms:

Design all arm plates and necessary attachment hardware, including bolts and brackets as
required by the plans.

Design for grommeted holes on the arms to accommodate the cables for the signals if specified.
Design arms with weatherproof connections for attaching to the shaft of the pole.

Always use a full penetration groove weld with a backing ring to connect the mast arm to the
pole. Refer to Metal Pole Standard Drawing Sheet M5.

Capacity of tapped flange plate must be sufficient to develop the full capacity of the connecting
bolts. In all cases the flange plate of both arm and shaft must be at least as thick as the arm
connecting bolts are in diameter.

6.5. POLE NUMBERING SYSTEM
A. New Poles

Attach an identification tag to each pole shaft and mast arm section as shown on Metal Pole
Standard Drawing Sheet M2 “Typical Fabrication Details Common To All Metal Poles”.

B. Reused Poles

Do not remove the original identification tag(s) from the pole shaft and/or mast arm sections.
Add a new identification tag based on the new location for any reused poles and/or mast
arms.

6.6. MEASUREMENT AND PAYMENT

Actual number of metal strain signal poles (without regard to height or load capacity) furnished,
installed and accepted.

Actual number of soil tests with SPT borings drilled furnished and accepted.

Actual volume of concrete poured in cubic yards of drilled pier foundation furnished, installed
and accepted.

Actual number of designs for metal strain poles furnished and accepted.
Payment will be made under:

Metal Strain SigNal POIE..........ooiiiie e Each
RS0 | N 1= PSPPSR Each
Drilled Pier FOUNCALION........ccoiiiiiii ittt e s Cubic Yard
Metal Strain POIE DESION.....ciiiiiiiii e e e st e e e st e e e s sraeeas Each
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Appendix A

ROY COOPER

Governor

MICHAEL S. REGAN

Secretary

LINDA CULPEPPER

Director

NORTH CAROLINA
Environmental Quality

October 7, 2019

Orange County

NCDWR Project No. 20191250
Elliott Road Extension

Mr. Lance Norris (Inorris@townofchapelhill.org)
Town of Chapel Hill

6850 Millhouse Road

Chapel Hill, North Carolina, 27516

APPROVAL of 401 WATER QUALITY CERTIFICATION and JORDAN LAKE BUFFER
AUTHORIZATION with ADDITIONAL CONDITIONS

Dear Mr. Norris:

Approval is granted, in accordance with the conditions listed below, for the following impacts to extend Elliott Road
over Booker Creek in Orange County.

Stream Impacts in the Cape Fear River Basin

Site Temporary Permanent Impacts in Permanent Impacts in Permanent Impacts Total Stream

Impacts in Perennial Stream Due | Perennial Stream Due to Bank in Intermittent Impacts
Perennial Stream to Culvert Stabilization Stream Due to Road (linear feet)

(linear feet) (linear feet) (linear feet) Crossing

S1 -- 43 -- -- 43

S2 -- -- 53 --

S3 15 -- -- --

S4 7 -- -- --

S5 -- 23 -- --

S6 -- 30 -- --

S7 -- -- 39 --

S8 19 -- -- --

S9 -- -- -- 90

41 96 92 920 319
Totals

Total Stream Impacts for Project: 319 linear feet

:y% North Carolina Department of Environmental Quality | Division of Water Resources

) 512 North Salisbury Street | 1617 Mail Service Center | Raleigh, North Carolina 27699-1611
NORTH CAROLINA —
mmumuuv 919.707.9000
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Jordan Lake Riparian Buffer Impacts
Zone 1 minus Zone 2
Zone 1 W”e:l’:l l:lsds Zone 1 Mlist?f:‘t};on Zone 2 Wetlands Zone 2 Mli;t;lf;i;on
Site Impacts in Zone 1 Buffers Req%lire d Impacts in Buffers Req%lire d
(sqft) (sqft) (sqft) (using 3:1 (sqft) Zone2 (sqft) (using 1.5:1
ratio) (sqft) ratio)
S1 6,687 -- 6,687 -- 1,771 -- 1,771 --
S2 1,714 -- 1,714 -- 256 -- 256 --
S3 4,686 -- 4,686 -- 2,708 -- 2,708 --
Totals 13,087 - 13,087 - 4,735 - 4,735 -

Total Buffer Impact for Project: 17,822 square feet

The project shall be constructed in accordance with your application dated and received September 19, 2019. After
reviewing your application, it has been determined that these impacts are covered by General Water Quality
Certification Number 4135. This certification corresponds to Nationwide Permit 14 issued by the Corps of Engineers.
This approval is also valid for Jordan Lake Riparian Buffer Rules. [15A NCAC 2B .0267]

Additionally, you should acquire any other federal, state or local permits before you proceed with your project
including (but not limited to) Sediment and Erosion Control, Non-Discharge and Water Supply Watershed regulations.
This approval will expire with the accompanying 404 permit.

This approval is valid solely for the purpose and design described in your application (unless modified below). Should
your project change, you must notify the NCDWR and submit a new application. If the property is sold, the new
owner must be given a copy of this Certification and approval letter and is thereby responsible for complying with all
the conditions. If total wetland fills for this project (now or in the future) exceed one acre, or of total impacts to
streams (now or in the future) exceed 300 linear feet, compensatory mitigation may be required as described in 15A
NCAC 2H .0506 (h) (6) and (7). For this approval to remain valid, you must adhere to the conditions listed in the
certification and any additional conditions listed below.

Conditions of Certification:
Project Specific Conditions

1. All stormwater runoff shall be directed as sheetflow through stream buffers at non-erosive velocities, unless
otherwise approved by this certification. [15A NCAC 2B.0267]

2. All riparian buffers impacted by the placement of temporary fill or clearing activities shall be restored to the
preconstruction contours and revegetated. Maintained buffers shall be permanently revegetated with non-woody
species by the end of the growing season following completion of construction. For this condition, maintained
buffer areas are defined as areas within the transportation corridor that will be subject to regular NCDOT
maintenance activities including mowing. The area with non-maintained buffers shall be permanently revegetated
with native woody species before the next growing season following completion of construction. [15A NCAC
2B.0267]
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General Conditions

1.

10.

11.

12.

As a condition of this 401 Water Quality Certification, if bridge demolition occurs now or in the future, the
bridge demolition must be accomplished in strict compliance with the most recent version of NCDOT’s Best
Management Practices for Construction and Maintenance Activities. [I5A NCAC 02H .0507(d)(2) and 15A
NCAC 02H .0506(b)(5)]

Riprap shall not be placed in the active thalweg channel or placed in the streambed in a manner that precludes
aquatic life passage. Bioengineering boulders or structures should be properly designed, sized and installed.
[15A NCAC 02H.0506(b)(2)]

The stream channel shall be excavated no deeper than the natural bed material of the stream, to the maximum
extent practicable. Efforts must be made to minimize impacts to the stream banks, as well as to vegetation
responsible for maintaining the stream bank stability. Any applicable riparian buffer impact for access to
stream channel shall be temporary and be revegetated with native riparian species. [I5A NCAC
02H.0506(b)(2)]

If concrete is used during construction, a dry work area shall be maintained to prevent direct contact between
curing concrete and stream water. Water that inadvertently contacts uncured concrete shall not be discharged
to surface waters due to the potential for elevated pH and possible aquatic life and fish kills. [15A NCAC
02B.0200]

During the construction of the project, no staging of equipment of any kind is permitted in waters of the U.S.
or protected riparian buffers. [15A NCAC 02H.0506(b)(2)]

The dimension, pattern and profile of the stream above and below the crossing shall not be modified.
Disturbed floodplains and streams shall be restored to natural geomorphic conditions. [15A NCAC
02H.0506(b)(2)]

The use of riprap above the Normal High-Water Mark shall be minimized. Any riprap placed for stream
stabilization shall be placed in stream channels in such a manner that it does not impede aquatic life passage.
[I5A NCAC 02H.0506(b)(2)]

The Permittee shall ensure that the final design drawings adhere to the permit and to the permit drawings
submitted for approval. [15A NCAC 02H .0507 (c¢) and 15A NCAC 02H .0506 (b)(2) and (c)(2)]

All work in or adjacent to stream waters shall be conducted in a dry work area. Approved BMP measures
from the most current version of NCDOT Construction and Maintenance Activities manual such as sandbags,
rock berms, cofferdams and other diversion structures shall be used to prevent excavation in flowing water.
[15A NCAC 02H.0506(b)(3) and (c)(3)]

Heavy equipment shall be operated from the banks rather than in the stream channel to minimize
sedimentation and reduce the introduction of other pollutants into the stream. [15A NCAC 02H.0506(b)(3)]

All mechanized equipment operated near surface waters must be regularly inspected and maintained to prevent
contamination of stream waters from fuels, lubricants, hydraulic fluids, or other toxic materials. [I5SA NCAC
02H.0506(b)(3)]

No rock, sand or other materials shall be dredged from the stream channel except where authorized by this
certification. [15A NCAC 02H.0506(b)(3)]
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Discharging hydroseed mixtures and washing out hydroseeders and other equipment in or adjacent to surface

waters is prohibited. [I5A NCAC 02H.0506(b)(3)]

The Permittee and its authorized agents shall conduct its activities in a manner consistent with State water
quality standards (including any requirements resulting from compliance with §303(d) of the Clean Water Act)
and any other appropriate requirements of State and Federal law. Ifthe NCDWR determines that such standards
or laws are not being met (including the failure to sustain a designated or achieved use) or that State or federal
law is being violated, or that further conditions are necessary to assure compliance, the NCDWR may reevaluate
and modify this certification. [15A NCAC 02B.0200]

All fill slopes located in jurisdictional wetlands shall be placed at slopes no flatter than 3:1, unless otherwise
authorized by this certification. [I5SA NCAC 02H.0506(b)(2)]

A copy of this Water Quality Certification shall be maintained on the construction site always. In addition, the
Water Quality Certification and all subsequent modifications, if any, shall be maintained with the Division
Engineer and the on-site project manager. [15A NCAC 02H .0507(c) and 15A NCAC 02H .0506 (b)(2) and

(©)2)]

The outside buffer, wetland or water boundary located within the construction corridor approved by this
authorization, including all non-commercial borrow and waste sites associated with the project, shall be clearly
marked by highly visible fencing prior to any land disturbing activities. Impacts to areas within the fencing are
prohibited unless otherwise authorized by this certification. [15A NCAC 02H.0501 and .0502]

The issuance of this certification does not exempt the Permittee from complying with all statutes, rules,
regulations, or ordinances that may be imposed by other government agencies (i.e. local, state, and federal)
having jurisdiction, including but not limited to applicable buffer rules, stormwater management rules, soil
erosion and sedimentation control requirements, etc.

The Permittee shall report any violations of this certification to the Division of Water Resources within 24
hours of discovery. [15A NCAC 02B.0506(b)(2)]

Upon completion of the project (including any impacts at associated borrow or waste sites), the NCDOT
Division Engineer (or whomever is the authorized agent if a non-NCDOT project) shall complete and return
the enclosed "Certification of Completion Form" to notify the NCDWR when all work included in the 401
Certification has been completed. [15A NCAC 02H.0502(f)]

Native riparian vegetation (i.e., trees and shrubs native to your geographic region) must be reestablished in the
riparian areas within the construction limits of the project by the end of the growing season following
completion of construction. [15A NCAC 02B.0506(b)(2)]

There shall be no excavation from, or waste disposal into, jurisdictional wetlands or waters associated with this
permit without appropriate modification. Should waste or borrow sites, or access roads to waste or borrow
sites, be in wetlands or streams, compensatory mitigation will be required since that is a direct impact from
road construction activities. [15A NCAC 02H.0506(b)(3) and (c)(3)]

Erosion and sediment control practices must be in full compliance with all specifications governing the proper
design, installation and operation and maintenance of such Best Management Practices to protect surface waters
standards [15A NCAC 02H.0506(b)(3) and (c)(3)]

a. The erosion and sediment control measures for the project must be designed, installed, operated, and
maintained in accordance with the most recent version of the North Carolina Sediment and Erosion
Control Planning and Design Manual.
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b.  The design, installation, operation, and maintenance of the sediment and erosion control measures must
be such that they equal, or exceed, the requirements specified in the most recent version of the North
Carolina Sediment and Erosion Control Manual. The devices shall be maintained on all construction
sites, borrow sites, and waste pile (spoil) projects, including contractor-owned or leased borrow pits
associated with the project.

c. For borrow pit sites, the erosion and sediment control measures must be designed, installed, operated,
and maintained in accordance with the most recent version of the North Carolina Surface Mining
Manual.

d. The reclamation measures and implementation must comply with the reclamation in accordance with the
requirements of the Sedimentation Pollution Control Act.

24. Sediment and erosion control measures shall not be placed in wetlands or waters unless otherwise approved by
this Certification. [I15A NCAC 02H.0506(b)(3) and (c)(3)]

25. All sediment and erosion control devices shall be removed, and the natural grade restored within two (2) months
of the date that the Division of Energy, Mining and Land Resources (DEMLR) or locally delegated program
has released the specific area within the project. [15A NCAC 02H.0506(b)(3) and (¢)(3)]

If you wish to contest any statement in the attached Certification you must file a petition for an administrative hearing.
You may obtain the petition form from the office of Administrative hearings. You must file the petition with the
office of Administrative Hearings within sixty (60) days of receipt of this notice. A petition is considered filed when
it is received in the office of Administrative Hearings during normal office hours. The Office of Administrative
Hearings accepts filings Monday through Friday between the hours of 8:00am and 5:00pm, except for official state
holidays. The original and one (1) copy of the petition must be filed with the Office of Administrative Hearings.

The petition may be faxed, providing the original and one copy of the document is received by the Office of
Administrative Hearings within five (5) business days following the faxed transmission.
The mailing address for the Office of Administrative Hearings is:

Office of Administrative Hearings

6714 Mail Service Center

Raleigh, NC 27699-6714

Telephone: (919) 431-3000, Facsimile: (919) 431-3100

A copy of the petition must also be served on DEQ as follows:
Mr. Bill F. Lane, General Counsel
Department of Environmental Quality
1601 Mail Service Center

This letter completes the review of the Division of Water Resources under Section 401 of the Clean Water Act. If you
have any questions, please contact April Norton at 919-707-9111 or April.Norton@ncdenr.gov.

Sincerely,

DocuSigned by:

Oomsy Chapran

9C9886312DCD474...
Linda Culpepper, Director

Division of Water Resources
Electronic copy only distribution:
Samantha Dailey, Corps, Raleigh Regulatory Office
William Sullivan, Kimley-Horn
April Norton, NCDWR, Central Office


EADS\klcarpenter
mailto:April.Norton@ncdenr.gov
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ROY COOPER
Governor
MICHAEL S. REGAN
Secretary
LINDA CULPEPPER NORTH CAROLINA
Director Environmental Quality

NCDWR Project No.: County:

Applicant:

Project Name:

Date of Issuance of 401 Water Quality Certification:

Certificate of Completion

Upon completion of all work approved within the 401 Water Quality Certification or applicable Buffer Rules, and
any subsequent modifications, the applicant is required to return this certificate to the 401 Transportation Permitting
Unit, North Carolina Division of Water Resources, 1617 Mail Service Center, Raleigh, NC, 27699-1617. This form
may be returned to NCDWR by the applicant, the applicant’s authorized agent, or the project engineer. It is not
necessary to send certificates from all of these.

Applicant’s Certification

I, , hereby state that, to the best of my abilities, due care and diligence
was used in the observation of the construction such that the construction was observed to be built within substantial
compliance and intent of the 401 Water Quality Certification and Buffer Rules, the approved plans and
specifications, and other supporting materials.

Signature: Date:

Agent’s Certification

I , hereby state that, to the best of my abilities, due care and diligence
was used in the observation of the construction such that the construction was observed to be built within substantial
compliance and intent of the 401 Water Quality Certification and Buffer Rules, the approved plans and
specifications, and other supporting materials.

Signature: Date:

Engineer’s Certification
Partial Final

I , as a duly registered Professional Engineer in the State of North
Carolina, having been authorized to observe (periodically, weekly, full time) the construction of the project for the
Permittee hereby state that, to the best of my abilities, due care and diligence was used in the observation of the
construction such that the construction was observed to be built within substantial compliance and intent of the 401
Water Quality Certification and Buffer Rules, the approved plans and specifications, and other supporting materials.

Signature Registration No.
Date

E sz% North Carolina Department of Environmental Quality | Division of Water Resources
NORTH CAROLINA ——

) 512 North Salisbury Street | 1617 Mail Service Center | Raleigh, North Carolina 27699-1611
Department of Environmental Quality 919.707.9000
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U.S. ARMY CORPS OF ENGINEERS
WILMINGTON DISTRICT

Action Id. SAW-2019-00113 County: ORANGE U.S.G.S. Quad: NC-CHAPEL HILL

GENERAL PERMIT (REGIONAL AND NATIONWIDE) VERIFICATION

Applicant: Town of Chapel Hill
Mr. Lance Norris
Address: 6850 Millhouse Road

Chapel Hill, North Carolina 27516

Authorized Agent: Kimley-Horn
Mr. William Sullivan

Address: 421 Fayetteville Street, Suite 600
Raleigh, North Carolina 27601

Size (ares) ~13.4 Nearest Town Chapel Hill
Nearest Waterway Booker Creek River Basin ~ Cape Fear River
USGS HUC 03030002 Coordinates  Latitude: 35.932623

Longitude: -79.022601

Description of project location: The project area is identified as an approximate 13.4 acre tract of land located near the
intersection of Fordham Boulevard and S. Elliot Road, Chapel Hill, Orange County, North Carolina. Work in waters of the
United States (U.S.) will occur in the Booker Creek watershed, an indirect tributary to the Cape Fear River (8-digit HUC:
03030002)

Description of projects area and activity: The applicant, Town of Chapel Hill, has requested a Department of the Army
authorization to discharge fill material into waters of the U.S. in conjunction with the construction of the Elliot Road

Extension Project. Project activity will involve extending Elliot Road approximately 1200-feet from Fordham Boulevard (NC
15-501) east to Ephesus Church Road, and improving the intersection at each of the termini. Further, project activity will
involve the construction of a new road and intersection, and will include a dividing median, gutter, sidewalk, planting strip,
bicycle accommodations, and the potential for on-street parking. Implementation of the proposed project will permanently
discharge of fill material into 278 linear feet (If) of stream channel (92 of which is associated with a riprap dissipater pad and
is not considered a loss): and temporarily discharge fill material into 42 If of stream channel. All other impacts associated with
the Elliot Road Extension Project will be constructed in uplands, outside of waters of the U.S. Upon project completion, all
temporarily impacted waters of the U.S. would be restored to pre-construction contours and elevations.

Compensatory mitigation is required at a minimum of 1:1 mitigation to impact ratio for all wetland losses that exceed 1/10-
acre. As outlined in the aforementioned paragraph, the proposed project will result in permanent impacts to 278 If of stream

channel (92 of which is associated with a rip rap dissipater pad and is not considered a loss). In addition, the applicant
provided NC SAM assessment forms for Stream SB and SC, and both received a LOW score. Further, Stream SC is an
artificial feature that lacks stream function. Considering the aforementioned information, mitigation will be required at a 2:1
mitigation to impact ratio for Booker Creek (66 If), a 1:1 mitigation to impact ratio for Stream SB (30 If), and no mitigation
for Stream SC due to the lack of channel function. Therefore, the applicant has proposed to purchase 162 stream mitigation
units (SMUs) within the 03030002 8-digit HUC in order to offset the unavoidable impacts to waters of the U.S. Specifically, the
applicant would purchase 147.2 SMUs from EBX, LL.C’s RES Cape Fear 02 UMBI, Dairyland Mitigation Site; and 14.8 SMUs
from Restoration Systems, LLC’s Cape Fear 02, Benton Branch Mitigation Bank.

Applicable Law:  [X] Section 404 (Clean Water Act, 33 USC 1344)
[] Section 10 (Rivers and Harbors Act, 33 USC 403)

Authorization: Regional General Permit Number or Nationwide Permit Number: NWP 14 (Linear Transportation Projects)

SEE ATTACHED RGP or NWP GENERAL, REGIONAL AND SPECIAL CONDITIONS

Your work is authorized by the above referenced permit provided it is accomplished in strict accordance with the attached
conditions and your submitted application and attached information dated September 19, 2019. Any violation of the attached




Appendix B

conditions or deviation from your submitted plans may subject the permittee to a stop work order, a restoration order, a Class
I administrative penalty, and/or appropriate legal action.

This verification will remain valid until the expiration date identified below unless the nationwide authorization is modified,
suspended or revoked. If, prior to the expiration date identified below, the nationwide permit authorization is reissued and/or
modified, this verification will remain valid until the expiration date identified below, provided it complies with all requirements of
the modified nationwide permit. If the nationwide permit authorization expires or is suspended, revoked, or is modified, such that the
activity would no longer comply with the terms and conditions of the nationwide permit, activities which have commenced (i.e., are
under construction) or are under contract to commence in reliance upon the nationwide permit, will remain authorized provided the
activity is completed within twelve months of the date of the nationwide permit’s expiration, modification or revocation, unless
discretionary authority has been exercised on a case-by-case basis to modify, suspend or revoke the authorization.

Activities subject to Section 404 (as indicated above) may also require an individual Section 401 Water Quality Certification. You
should contact the NC Division of Water Quality (telephone 919-807-6300) to determine Section 401 requirements.

For activities occurring within the twenty coastal counties subject to regulation under the Coastal Area Management Act (CAMA),
prior to beginning work you must contact the N.C. Division of Coastal Management in Morehead City, NC, at (252) 808-2808.

This Department of the Army verification does not relieve the permittee of the responsibility to obtain any other required Federal,
State or local approvals/permits.

If there are any questions regarding this verification, any of the conditions of the Permit, or the Corps of Engineers regulatory
program, please contact Samantha Dailey at 919-554-4884 x22 or Samantha.J.Dailey@usace.army.mil.

DAILEY.SAMANT  Digitally signed by

DAILEY.SAMANTHA.J.1387567948

HA.J.1387567948 Date:2019.11.08 12:10:16 -05'00'

Corps Regulatory Official:

Date: November 8, 2019
Expiration Date of Verification: March 18, 2022
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Action ID Number: SAW-2019-00113 County: ORANGE

Permittee: Town of Chapel Hill
Attn: Mr. Lance Norris

Project Name: Elliot Road Extension

Date Verification Issued: November 8. 2019

Project Manager: Samantha Dailey

Upon completion of the activity authorized by this permit and any mitigation required by the permit,
sign this certification and return it to the following address:

US ARMY CORPS OF ENGINEERS
WILMINGTON DISTRICT
Raleigh Regulatory Field Office
Attn: Samantha Dailey
3331 Heritage Trade Drive, Suite 105
Wake Forest, North Carolina 27857

Please note that your permitted activity is subject to a compliance inspection by a U. S. Army Corps of
Engineers representative. Failure to comply with any terms or conditions of this authorization may
result in the Corps suspending, modifying or revoking the authorization and/or issuing a Class I
administrative penalty, or initiating other appropriate legal action.

I hereby certify that the work authorized by the above referenced permit has been completed in
accordance with the terms and condition of the said permit, and required mitigation was completed in
accordance with the permit conditions.

Signature of Permittee Date
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SPECIAL CONDITIONS
ACTION ID: SAW-2019-00113
TOWN OF CHAPEL HILL
ELLIOT ROAD EXTENSION

MITIGATION

1. In order to compensate for impacts associated with this permit, mitigation shall be provided in
accordance with the provisions outlined on the most recent version of the attached
Compensatory Mitigation Responsibility Transfer Forms. The requirements of these forms,
including any special conditions listed on these forms, are hereby incorporated as special
conditions of this permit authorization. Special condition regarding compensatory mitigation
was included to insure compliance with the 404(b)(1) guidelines.



U.S. ARMY CORPS OF ENGINEERS Appendix B
Wilmington District
Compensatory Mitigation Responsibility Transfer Form

Permittee: Town of Chapel Hill Action ID: SAW-2019-00113
Project Name: Elliot Road Extension County: Orange

Instructions to Permittee: The Permittee must provide a copy of this form to the Mitigation Sponsor, either an approved
Mitigation Bank or the North Carolina Division of Mitigation Services (NCDMS), who will then sign the form to verify the
transfer of the mitigation responsibility. Once the Sponsor has signed this form, it is the Permittee’s responsibility to ensure
that to the U.S. Army Corps of Engineers (USACE) Project Manager identified on page two is in receipt of a signed copy of this
form before conducting authorized impacts, unless otherwise specified below. If more than one mitigation Sponsor will be
used to provide the mitigation associated with the permit, or if the impacts and/or the mitigation will occur in more than one
8-digit Hydrologic Unit Code (HUC), multiple forms will be attached to the permit, and the separate forms for each Sponsor
and/or HUC must be provided to the appropriate mitigation Sponsors.

Instructions to Sponsor: The Sponsor must verify that the mitigation requirements (credits) shown below are available at the
identified site. By signing below, the Sponsor is accepting full responsibility for the identified mitigation, regardless of
whether or not they have received payment from the Permittee. Once the form is signed, the Sponsor must update the bank
ledger and provide a copy of the signed form and the updated bank ledger to the Permittee, the USACE Project Manager, and
the Wilmington District Mitigation Office (see contact information on page 2). The Sponsor must also comply with all
reporting requirements established in their authorizing instrument.

Permitted Impacts and Compensatory Mitigation Requirements:

Permitted Impacts Requiring Mitigation* 8-digit HUC and Basin: 03030002, Cape Fear River Basin
Stream Impacts (linear feet) Wetland Impacts (acres)
Warm Cool Cold Riparian Riverine | Riparian Non-Riverine | Non-Riparian Coastal
81.2

*If more than one mitigation sponsor will be used for the permit, only include impacts to be mitigated by this sponsor.

Compensatory Mitigation Requirements: 8-digit HUC and Basin: 03030002, Cape Fear River Basin
Stream Mitigation (credits) Wetland Mitigation (credits)
Warm Cool Cold Riparian Riverine | Riparian Non-Riverine | Non-Riparian Coastal
147.2

Mitigation Site Debited:_ EBX, LLC's RES Cape Fear 02 UMBI, Dairyland Mitigation Site
(List the name of the bank to be debited. For umbrella banks, also list the specific site. For NCDMS, list NCDMS. If the NCDMS
acceptance letter identifies a specific site, also list the specific site to be debited).

Section to be completed by the Mitigation Sponsor

Statement of Mitigation Liability Acceptance: |, the undersigned, verify that | am authorized to approve mitigation
transactions for the Mitigation Sponsor shown below, and | certify that the Sponsor agrees to accept full responsibility for
providing the mitigation identified in this document (see the table above), associated with the USACE Permittee and Action
ID number shown. | also verify that released credits (and/or advance credits for NCDMS), as approved by the USACE, are
currently available at the mitigation site identified above. Further, | understand that if the Sponsor fails to provide the
required compensatory mitigation, the USACE Wilmington District Engineer may pursue measures against the Sponsor to
ensure compliance associated with the mitigation requirements.

Mitigation Sponsor Name:

Name of Sponsor’s Authorized Representative:

Signature of Sponsor’s Authorized Representative Date of Signature

Page 1 of 2 Form Updated 23 November, 2015
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USACE Wilmington District

Compensatory Mitigation Responsibility Transfer Form, Page 2

Conditions for Transfer of Compensatory Mitigation Credit:

Once this document has been signed by the Mitigation Sponsor and the USACE is in receipt of the signed form, the
Permittee is no longer responsible for providing the mitigation identified in this form, though the Permittee remains
responsible for any other mitigation requirements stated in the permit conditions.

Construction within jurisdictional areas authorized by the permit identified on page one of this form can begin only after
the USACE is in receipt of a copy of this document signed by the Sponsor, confirming that the Sponsor has accepted
responsibility for providing the mitigation requirements listed herein. For authorized impacts conducted by the North
Carolina Department of Transportation (NCDOT), construction within jurisdictional areas may proceed upon permit
issuance; however, a copy of this form signed by the Sponsor must be provided to the USACE within 30 days of permit
issuance. NCDOT remains fully responsible for the mitigation until the USACE has received this form, confirming that the
Sponsor has accepted responsibility for providing the mitigation requirements listed herein.

Signed copies of this document must be retained by the Permittee, Mitigation Sponsor, and in the USACE administrative
records for both the permit and the Bank/ILF Instrument. It is the Permittee’s responsibility to ensure that the USACE
Project Manager (address below) is provided with a signed copy of this form.

If changes are proposed to the type, amount, or location of mitigation after this form has been signed and returned to
the USACE, the Sponsor must obtain case-by-case approval from the USACE Project Manager and/or North Carolina
Interagency Review Team (NCIRT). If approved, higher mitigation ratios may be applied, as per current District guidance
and a new version of this form must be completed and included in the USACE administrative records for both the permit
and the Bank/ILF Instrument.

Comments/Additional Conditions:

This form is not valid unless signed below by the USACE Project Manager and by the Mitigation Sponsor on Page 1. Once

signed, the Sponsor should provide copies of this form along with an updated bank ledger to: 1) the Permittee, 2) the USACE

Project Manager at the address below, and 3) the Wilmington District Mitigation Office, Attn: Todd Tugwell, 3331 Heritage

Trade Drive, Suite 105, Wake Forest, NC 27587 (email: todd.tugwell@usace.army.mil). Questions regarding this form or

any of the permit conditions may be directed to the USACE Project Manager below.

USACE Project Manager:  Samantha Dailey
USACE Field Office: Raleigh Regulatory Field Office

US Army Corps of Engineers
3331 Heritage Trade Drive, Suite 105
Wake Forest, North Carolina 27587

Email: Samantha.).Dailey@usace.army.mil

DAILEY.SAMANTHA.J.138 Digitally signed by

DAILEY.SAMANTHA.J.1387567948

7567948 Date: 2019.11.08 12:05:04 -05'00" November 8, 2019

USACE Project Manager Signature Date of Signature

Current Wilmington District mitigation guidance, including information on mitigation ratios, functional assessments, and
mitigation bank location and availability, and credit classifications (including stream temperature and wetland groupings) is
available at http://ribits.usace.army.mil.

Page 2 of 2

The Wilmington District is committed to providing the highest level of support to the public. To help us ensure we continue to do so, please complete the
Customer Satisfaction Survey located at our website at http://regulatory.usacesurvey.com/ to complete the survey online.
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Wilmington District
Compensatory Mitigation Responsibility Transfer Form

Permittee: Town of Chapel Hill Action ID: SAW-2019-00113
Project Name: Elliot Road Extension County: Orange

Instructions to Permittee: The Permittee must provide a copy of this form to the Mitigation Sponsor, either an approved
Mitigation Bank or the North Carolina Division of Mitigation Services (NCDMS), who will then sign the form to verify the
transfer of the mitigation responsibility. Once the Sponsor has signed this form, it is the Permittee’s responsibility to ensure
that to the U.S. Army Corps of Engineers (USACE) Project Manager identified on page two is in receipt of a signed copy of this
form before conducting authorized impacts, unless otherwise specified below. If more than one mitigation Sponsor will be
used to provide the mitigation associated with the permit, or if the impacts and/or the mitigation will occur in more than one
8-digit Hydrologic Unit Code (HUC), multiple forms will be attached to the permit, and the separate forms for each Sponsor
and/or HUC must be provided to the appropriate mitigation Sponsors.

Instructions to Sponsor: The Sponsor must verify that the mitigation requirements (credits) shown below are available at the
identified site. By signing below, the Sponsor is accepting full responsibility for the identified mitigation, regardless of
whether or not they have received payment from the Permittee. Once the form is signed, the Sponsor must update the bank
ledger and provide a copy of the signed form and the updated bank ledger to the Permittee, the USACE Project Manager, and
the Wilmington District Mitigation Office (see contact information on page 2). The Sponsor must also comply with all
reporting requirements established in their authorizing instrument.

Permitted Impacts and Compensatory Mitigation Requirements:

Permitted Impacts Requiring Mitigation* 8-digit HUC and Basin: 03030002, Cape Fear River Basin
Stream Impacts (linear feet) Wetland Impacts (acres)
Warm Cool Cold Riparian Riverine | Riparian Non-Riverine | Non-Riparian Coastal
14.8

*If more than one mitigation sponsor will be used for the permit, only include impacts to be mitigated by this sponsor.

Compensatory Mitigation Requirements: 8-digit HUC and Basin: 03030002, Cape Fear River Basin
Stream Mitigation (credits) Wetland Mitigation (credits)
Warm Cool Cold Riparian Riverine | Riparian Non-Riverine | Non-Riparian Coastal
14.8

Mitigation Site Debited:__Restoration Systems, LLC’s Cape Fear 02 UMBI, Benton Branch Mitigation Bank
(List the name of the bank to be debited. For umbrella banks, also list the specific site. For NCDMS, list NCDMS. If the NCDMS
acceptance letter identifies a specific site, also list the specific site to be debited).

Section to be completed by the Mitigation Sponsor

Statement of Mitigation Liability Acceptance: |, the undersigned, verify that | am authorized to approve mitigation
transactions for the Mitigation Sponsor shown below, and | certify that the Sponsor agrees to accept full responsibility for
providing the mitigation identified in this document (see the table above), associated with the USACE Permittee and Action
ID number shown. | also verify that released credits (and/or advance credits for NCDMS), as approved by the USACE, are
currently available at the mitigation site identified above. Further, | understand that if the Sponsor fails to provide the
required compensatory mitigation, the USACE Wilmington District Engineer may pursue measures against the Sponsor to
ensure compliance associated with the mitigation requirements.

Mitigation Sponsor Name:

Name of Sponsor’s Authorized Representative:

Signature of Sponsor’s Authorized Representative Date of Signature

Page 1 of 2 Form Updated 23 November, 2015
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USACE Wilmington District

Compensatory Mitigation Responsibility Transfer Form, Page 2

Conditions for Transfer of Compensatory Mitigation Credit:

Once this document has been signed by the Mitigation Sponsor and the USACE is in receipt of the signed form, the
Permittee is no longer responsible for providing the mitigation identified in this form, though the Permittee remains
responsible for any other mitigation requirements stated in the permit conditions.

Construction within jurisdictional areas authorized by the permit identified on page one of this form can begin only after
the USACE is in receipt of a copy of this document signed by the Sponsor, confirming that the Sponsor has accepted
responsibility for providing the mitigation requirements listed herein. For authorized impacts conducted by the North
Carolina Department of Transportation (NCDOT), construction within jurisdictional areas may proceed upon permit
issuance; however, a copy of this form signed by the Sponsor must be provided to the USACE within 30 days of permit
issuance. NCDOT remains fully responsible for the mitigation until the USACE has received this form, confirming that the
Sponsor has accepted responsibility for providing the mitigation requirements listed herein.

Signed copies of this document must be retained by the Permittee, Mitigation Sponsor, and in the USACE administrative
records for both the permit and the Bank/ILF Instrument. It is the Permittee’s responsibility to ensure that the USACE
Project Manager (address below) is provided with a signed copy of this form.

If changes are proposed to the type, amount, or location of mitigation after this form has been signed and returned to
the USACE, the Sponsor must obtain case-by-case approval from the USACE Project Manager and/or North Carolina
Interagency Review Team (NCIRT). If approved, higher mitigation ratios may be applied, as per current District guidance
and a new version of this form must be completed and included in the USACE administrative records for both the permit
and the Bank/ILF Instrument.

Comments/Additional Conditions:

This form is not valid unless signed below by the USACE Project Manager and by the Mitigation Sponsor on Page 1. Once

signed, the Sponsor should provide copies of this form along with an updated bank ledger to: 1) the Permittee, 2) the USACE

Project Manager at the address below, and 3) the Wilmington District Mitigation Office, Attn: Todd Tugwell, 3331 Heritage

Trade Drive, Suite 105, Wake Forest, NC 27587 (email: todd.tugwell@usace.army.mil). Questions regarding this form or

any of the permit conditions may be directed to the USACE Project Manager below.

USACE Project Manager:  Samantha Dailey
USACE Field Office: Raleigh Regulatory Field Office

US Army Corps of Engineers
3331 Heritage Trade Drive, Suite 105
Wake Forest, North Carolina 27587

Email: Samantha.).Dailey@usace.army.mil

DAILEY.SAMANTHA.J.13 Digitally signed by

DAILEY.SAMANTHA.J.1387567948

87567948 Date: 2019.11.08 12:09:15 -05'00" November 8, 2019

USACE Project Manager Signature Date of Signature

Current Wilmington District mitigation guidance, including information on mitigation ratios, functional assessments, and
mitigation bank location and availability, and credit classifications (including stream temperature and wetland groupings) is
available at http://ribits.usace.army.mil.

Page 2 of 2

The Wilmington District is committed to providing the highest level of support to the public. To help us ensure we continue to do so, please complete the
Customer Satisfaction Survey located at our website at http://regulatory.usacesurvey.com/ to complete the survey online.
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NATIONWIDE PERMIT 14
DEPARTMENT OF THE ARMY
CORPS OF ENGINEERS
FINAL NOTICE OF ISSUANCE AND MODIFICATION OF NATIONWIDE PERMITS
FEDERAL REGISTER
AUTHORIZED MARCH 19, 2017

Linear Transportation Projects. Activities required for crossings of waters of the United
States associated with the construction, expansion, modification, or improvement of linear
transportation projects (e.g., roads, highways, railways, trails, airport runways, and taxiways)
in waters of the United States. For linear transportation projects in non-tidal waters, the
discharge cannot cause the loss of greater than 1/2-acre of waters of the United States. For
linear transportation projects in tidal waters, the discharge cannot cause the loss of greater
than 1/3-acre of waters of the United States. Any stream channel modification, including bank
stabilization, is limited to the minimum necessary to construct or protect the linear
transportation project; such modifications must be in the immediate vicinity of the project.

This NWP also authorizes temporary structures, fills, and work, including the use of
temporary mats, necessary to construct the linear transportation project. Appropriate measures
must be taken to maintain normal downstream flows and minimize flooding to the maximum
extent practicable, when temporary structures, work, and discharges, including cofferdams,
are necessary for construction activities, access fills, or dewatering of construction sites.
Temporary fills must consist of materials, and be placed in a manner, that will not be eroded
by expected high flows. Temporary fills must be removed in their entirety and the affected
areas returned to pre-construction elevations. The areas affected by temporary fills must be
revegetated, as appropriate.

This NWP cannot be used to authorize non-linear features commonly associated with
transportation projects, such as vehicle maintenance or storage buildings, parking lots, train
stations, or aircraft hangars.

Notification: The permittee must submit a pre-construction notification to the district engineer
prior to commencing the activity if: (1) the loss of waters of the United States exceeds 1/10-
acre; or (2) there is a discharge in a special aquatic site, including wetlands. (See general
condition 32.) (Authorities: Sections 10 and 404)

Note 1: For linear transportation projects crossing a single waterbody more than one time at
separate and distant locations, or multiple waterbodies at separate and distant locations, each
crossing is considered a single and complete project for purposes of NWP authorization.
Linear transportation projects must comply with 33 CFR 330.6(d).

Note 2: Some discharges for the construction of farm roads or forest roads, or temporary
roads for moving mining equipment, may qualify for an exemption under section 404(f) of the
Clean Water Act (see 33 CFR 323.4).

Note 3: For NWP 14 activities that require pre-construction notification, the PCN must
include any other NWP(s), regional general permit(s), or individual permit(s) used or intended

1
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to be used to authorize any part of the proposed project or any related activity, including other
separate and distant crossings that require Department of the Army authorization but do not
require pre-construction notification (see paragraph (b) of general condition 32). The district
engineer will evaluate the PCN in accordance with Section D, “District Engineer’s Decision.”
The district engineer may require mitigation to ensure that the authorized activity results in no

more than minimal individual and cumulative adverse environmental effects (see general
condition 23).
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NATIONWIDE PERMIT GENERAL CONDITIONS

The following General Conditions must be followed in order for any authorization by a NWP to
be valid:

1. Navigation. (a) No activity may cause more than a minimal adverse effect on
navigation.

(b) Any safety lights and signals prescribed by the U.S. Coast Guard, through
regulations or otherwise, must be installed and maintained at the permittee's expense on
authorized facilities in navigable waters of the United States.

(c) The permittee understands and agrees that, if future operations by the United
States require the removal, relocation, or other alteration, of the structure or work herein
authorized, or if, in the opinion of the Secretary of the Army or his authorized representative,
said structure or work shall cause unreasonable obstruction to the free navigation of the
navigable waters, the permittee will be required, upon due notice from the Corps of Engineers,
to remove, relocate, or alter the structural work or obstructions caused thereby, without expense
to the United States. No claim shall be made against the United States on account of any such
removal or alteration.

2. Aguatic Life Movements. No activity may substantially disrupt the necessary life
cycle movements of those species of aquatic life indigenous to the waterbody, including those
species that normally migrate through the area, unless the activity's primary purpose is to
impound water. All permanent and temporary crossings of waterbodies shall be suitably
culverted, bridged, or otherwise designed and constructed to maintain low flows to sustain the
movement of those aquatic species. If a bottomless culvert cannot be used, then the crossing
should be designed and constructed to minimize adverse effects to aquatic life movements.

3. Spawning Areas. Activities in spawning areas during spawning seasons must
be avoided to the maximum extent practicable. Activities that result in the physical
destruction (e.g., through excavation, fill, or downstream smothering by substantial turbidity)
of an important spawning area are not authorized.

4. Migratory Bird Breeding Areas. Activities in waters of the United States that
serve as breeding areas for migratory birds must be avoided to the maximum extent
practicable.

5. Shellfish Beds. No activity may occur in areas of concentrated shellfish
populations, unless the activity is directly related to a shellfish harvesting activity
authorized by NWPs 4 and 48, or is a shellfish seeding or habitat restoration activity
authorized by NWP 27.

6. Suitable Material. No activity may use unsuitable material (e.g., trash, debris,
car bodies, asphalt, etc.). Material used for construction or discharged must be free from toxic
pollutants in toxic amounts (see section 307 of the Clean Water Act).
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7. Water Supply Intakes. No activity may occur in the proximity of a public water
supply intake, except where the activity is for the repair or improvement of public water supply
intake structures or adjacent bank stabilization.

8. Adverse Effects From Impoundments. If the activity creates an impoundment
of water, adverse effects to the aquatic system due to accelerating the passage of water,
and/or restricting its flow must be minimized to the maximum extent practicable.

9. Management of Water Flows. To the maximum extent practicable, the pre-
construction course, condition, capacity, and location of open waters must be maintained for
each activity, including stream channelization, storm water management activities, and
temporary and permanent road crossings, except as provided below. The activity must be
constructed to withstand expected high flows. The activity must not restrict or impede the
passage of normal or high flows, unless the primary purpose of the activity is to impound water
or manage high flows. The activity may alter the pre-construction course, condition, capacity,
and location of open waters if it benefits the aquatic environment (e.g., stream restoration or
relocation activities).

10. Fills Within 100-Year Floodplains. The activity must comply with applicable
FEMA-approved state or local floodplain management requirements.

11. Equipment. Heavy equipment working in wetlands or mudflats must be placed
on mats, or other measures must be taken to minimize soil disturbance.

12. Soil Erosion and Sediment Controls. Appropriate soil erosion and sediment
controls must be used and maintained in effective operating condition during construction, and
all exposed soil and other fills, as well as any work below the ordinary high water mark or
high tide line, must be permanently stabilized at the earliest practicable date. Permittees are
encouraged to perform work within waters of the United States during periods of low-flow or
no-flow, or during low tides.

13. Removal of Temporary Fills. Temporary fills must be removed in their entirety
and the affected areas returned to pre-construction elevations. The affected areas must be
revegetated, as appropriate.

14. Proper Maintenance. Any authorized structure or fill shall be properly
maintained, including maintenance to ensure public safety and compliance with applicable
NWP general conditions, as well as any activity-specific conditions added by the district
engineer to an NWP authorization.

15. Single and Complete Project. The activity must be a single and complete
project. The same NWP cannot be used more than once for the same single and complete
project.

16. Wild and Scenic Rivers. (a) No NWP activity may occur in a component of
the National Wild and Scenic River System, or in a river officially designated by Congress as a
“study river” for possible inclusion in the system while the river is in an official study status,
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unless the appropriate Federal agency with direct management responsibility for such river,
has determined in writing that the proposed activity will not adversely affect the Wild and
Scenic River designation or study status.

(b) If a proposed NWP activity will occur in a component of the National Wild and
Scenic River System, or in a river officially designated by Congress as a “study river” for
possible inclusion in the system while the river is in an official study status, the permittee must
submit a pre-construction notification (see general condition 32). The district engineer will
coordinate the PCN with the Federal agency with direct management responsibility for that
river. The permittee shall not begin the NWP activity until notified by the district engineer that
the Federal agency with direct management responsibility for that river has determined in
writing that the proposed NWP activity will not adversely affect the Wild and Scenic River
designation or study status.

(c) Information on Wild and Scenic Rivers may be obtained from the appropriate
Federal land management agency responsible for the designated Wild and Scenic River or
study river (e.g., National Park Service, U.S. Forest Service, Bureau of Land Management,
U.S. Fish and Wildlife Service). Information on these rivers is also available at:
http://www.rivers.gov/.

17. Tribal Rights. No NWP activity may cause more than minimal adverse effects
on tribal rights (including treaty rights), protected tribal resources, or tribal lands.

18. Endangered Species. (a) No activity is authorized under any NWP which is
likely to directly or indirectly jeopardize the continued existence of a threatened or endangered
species or a species proposed for such designation, as identified under the Federal Endangered
Species Act (ESA), or which will directly or indirectly destroy or adversely modify the critical
habitat of such species. No activity is authorized under any NWP which “may affect” a listed
species or critical habitat, unless ESA section 7 consultation addressing the effects of the
proposed activity has been completed. Direct effects are the immediate effects on listed species
and critical habitat caused by the NWP activity. Indirect effects are those effects on listed
species and critical habitat that are caused by the NWP activity and are later in time, but still
are reasonably certain to occur.

(b) Federal agencies should follow their own procedures for complying with the
requirements of the ESA. If pre-construction notification is required for the proposed activity,
the Federal permittee must provide the district engineer with the appropriate documentation to
demonstrate compliance with those requirements. The district engineer will verify that the
appropriate documentation has been submitted. If the appropriate documentation has not been
submitted, additional ESA section 7 consultation may be necessary for the activity and the
respective federal agency would be responsible for fulfilling its obligation under section 7 of
the ESA.

(¢) Non-federal permittees must submit a pre-construction notification to the
district engineer if any listed species or designated critical habitat might be affected or is in the
vicinity of the activity, or if the activity is located in designated critical habitat, and shall not
begin work on the activity until notified by the district engineer that the requirements of the
ESA have been satisfied and that the activity is authorized. For activities that might affect
Federally-listed endangered or threatened species or designated critical habitat, the pre-
construction notification must include the name(s) of the endangered or threatened species that
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might be affected by the proposed activity or that utilize the designated critical habitat that
might be affected by the proposed activity. The district engineer will determine whether the
proposed activity “may affect” or will have “no effect” to listed species and designated critical
habitat and will notify the non- Federal applicant of the Corps’ determination within 45 days of
receipt of a complete pre- construction notification. In cases where the non-Federal applicant
has identified listed species or critical habitat that might be affected or is in the vicinity of the
activity, and has so notified the Corps, the applicant shall not begin work until the Corps has
provided notification that the proposed activity will have “no effect” on listed species or critical
habitat, or until ESA section 7 consultation has been completed. If the non-Federal applicant has
not heard back from the Corps within 45 days, the applicant must still wait for notification from
the Corps.

(d) As aresult of formal or informal consultation with the FWS or NMFS the
district engineer may add species-specific permit conditions to the NWPs.

(e) Authorization of an activity by an NWP does not authorize the “take” of a
threatened or endangered species as defined under the ESA. In the absence of separate
authorization (e.g., an ESA Section 10 Permit, a Biological Opinion with “incidental take”
provisions, etc.) from the FWS or the NMFS, the Endangered Species Act prohibits any person
subject to the jurisdiction of the United States to take a listed species, where "take" means to
harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect, or to attempt to engage
in any such conduct. The word “harm” in the definition of “take” means an act which actually
kills or injures wildlife. Such an act may include significant habitat modification or degradation
where it actually Kills or injures wildlife by significantly impairing essential behavioral
patterns, including breeding, feeding or sheltering.

(f) If the non-federal permittee has a valid ESA section 10(a)(1)(B) incidental take
permit with an approved Habitat Conservation Plan for a project or a group of projects that
includes the proposed NWP activity, the non-federal applicant should provide a copy of that
ESA section 10(a)(1)(B) permit with the PCN required by paragraph (c) of this general
condition. The district engineer will coordinate with the agency that issued the ESA section
10(a)(1)(B) permit to determine whether the proposed NWP activity and the associated
incidental take were considered in the internal ESA section 7 consultation conducted for the
ESA section 10(a)(1)(B) permit. If that coordination results in concurrence from the agency
that the proposed NWP activity and the associated incidental take were considered in the
internal ESA section 7 consultation for the ESA section 10(a)(1)(B) permit, the district
engineer does not need to conduct a separate ESA section 7 consultation for the proposed NWP
activity. The district engineer will notify the non-federal applicant within 45 days of receipt of
a complete pre-construction notification whether the ESA section 10(a)(1)(B) permit covers the
proposed NWP activity or whether additional ESA section 7 consultation is required.

(g) Information on the location of threatened and endangered species and their
critical habitat can be obtained directly from the offices of the FWS and NMFS or their world
wide web pages at http://www.fws.gov/ or http://www.fws.gov/ipac and
http://www.nmfs.noaa.gov/pr/species/esa/ respectively.

19. Migratory Birds and Bald and Golden Eagles. The permittee is responsible for
ensuring their action complies with the Migratory Bird Treaty Act and the Bald and Golden
Eagle Protection Act. The permittee is responsible for contacting appropriate local office of the
U.S. Fish and Wildlife Service to determine applicable measures to reduce impacts to migratory
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birds or eagles, including whether “incidental take” permits are necessary and available under
the Migratory Bird Treaty Act or Bald and Golden Eagle Protection Act for a particular
activity.

20. Historic Properties. (a) In cases where the district engineer determines that the
activity may have the potential to cause effects to properties listed, or eligible for listing, in the
National Register of Historic Places, the activity is not authorized, until the requirements of
Section 106 of the National Historic Preservation Act (NHPA) have been satisfied.

(b) Federal permittees should follow their own procedures for complying with the
requirements of section 106 of the National Historic Preservation Act. If pre-construction
notification is required for the proposed NWP activity, the Federal permittee must provide the
district engineer with the appropriate documentation to demonstrate compliance with those
requirements. The district engineer will verify that the appropriate documentation has been
submitted. If the appropriate documentation is not submitted, then additional consultation
under section 106 may be necessary. The respective federal agency is responsible for fulfilling
its obligation to comply with section 106.

(c) Non-federal permittees must submit a pre-construction notification to the
district engineer if the NWP activity might have the potential to cause effects to any historic
properties listed on, determined to be eligible for listing on, or potentially eligible for listing on
the National Register of Historic Places, including previously unidentified properties. For such
activities, the pre-construction notification must state which historic properties might have the
potential to be affected by the proposed NWP activity or include a vicinity map indicating the
location of the historic properties or the potential for the presence of historic properties.
Assistance regarding information on the location of, or potential for, the presence of historic
properties can be sought from the State Historic Preservation Officer, Tribal Historic
Preservation Officer, or designated tribal representative, as appropriate, and the National
Register of Historic Places (see 33 CFR 330.4(g)). When reviewing pre-construction
notifications, district engineers will comply with the current procedures for addressing the
requirements of section 106 of the National Historic Preservation Act. The district engineer
shall make a reasonable and good faith effort to carry out appropriate identification efforts,
which may include background research, consultation, oral history interviews, sample field
investigation, and field survey. Based on the information submitted in the PCN and these
identification efforts, the district engineer shall determine whether the proposed NWP activity
has the potential to cause effects on the historic properties. Section 106 consultation is not
required when the district engineer determines that the activity does not have the potential to
cause effects on historic properties (see 36 CFR 800.3(a)). Section 106 consultation is required
when the district engineer determines that the activity has the potential to cause effects on
historic properties. The district engineer will conduct consultation with consulting parties
identified under 36 CFR 800.2(c) when he or she makes any of the following effect
determinations for the purposes of section 106 of the NHPA: no historic properties affected, no
adverse effect, or adverse effect. Where the non-Federal applicant has identified historic
properties on which the activity might have the potential to cause effects and so notified the
Corps, the non-Federal applicant shall not begin the activity until notified by the district
engineer either that the activity has no potential to cause effects to historic properties or that
NHPA section 106 consultation has been completed.
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(d) For non-federal permittees, the district engineer will notify the prospective
permittee within 45 days of receipt of a complete pre-construction notification whether NHPA
section 106 consultation is required. 1f NHPA section 106 consultation is required, the district
engineer will notify the non-Federal applicant that he or she cannot begin the activity until
section 106 consultation is completed. If the non-Federal applicant has not heard back from the
Corps within 45 days, the applicant must still wait for notification from the Corps.

(e) Prospective permittees should be aware that section 110k of the NHPA (54
U.S.C. 306113) prevents the Corps from granting a permit or other assistance to an applicant
who, with intent to avoid the requirements of section 106 of the NHPA, has intentionally
significantly adversely affected a historic property to which the permit would relate, or having
legal power to prevent it, allowed such significant adverse effect to occur, unless the Corps,
after consultation with the Advisory Council on Historic Preservation (ACHP), determines that
circumstances justify granting such assistance despite the adverse effect created or permitted
by the applicant. If circumstances justify granting the assistance, the Corps is required to
notify the ACHP and provide documentation specifying the circumstances, the degree of
damage to the integrity of any historic properties affected, and proposed mitigation. This
documentation must include any views obtained from the applicant, SHPO/THPO, appropriate
Indian tribes if the undertaking occurs on or affects historic properties on tribal lands or affects
properties of interest to those tribes, and other parties known to have a legitimate interest in the
impacts to the permitted activity on historic properties.

21. Discovery of Previously Unknown Remains and Artifacts. If you discover
any previously unknown historic, cultural or archeological remains and artifacts while
accomplishing the activity authorized by this permit, you must immediately notify the district
engineer of what you have found, and to the maximum extent practicable, avoid construction
activities that may affect the remains and artifacts until the required coordination has been
completed. The district engineer will initiate the Federal, Tribal, and state coordination
required to determine if the items or remains warrant a recovery effort or if the site is eligible
for listing in the National Register of Historic Places.

22. Designated Critical Resource Waters. Critical resource waters include, NOAA-
managed marine sanctuaries and marine monuments, and National Estuarine Research
Reserves. The district engineer may designate, after notice and opportunity for public
comment, additional waters officially designated by a state as having particular environmental
or ecological significance, such as outstanding national resource waters or state natural
heritage sites. The district engineer may also designate additional critical resource waters after
notice and opportunity for public comment.

(a) Discharges of dredged or fill material into waters of the United States are not
authorized by NWPs 7, 12, 14, 16, 17, 21, 29, 31, 35, 39, 40, 42, 43, 44, 49, 50, 51, and 52 for
any activity within, or directly affecting, critical resource waters, including wetlands adjacent
to such waters.

(b) For NWPs 3, 8, 10, 13, 15, 18, 19, 22, 23, 25, 27, 28, 30, 33, 34, 36, 37, 38, and
54, notification is required in accordance with general condition 32, for any activity proposed in
the designated critical resource waters including wetlands adjacent to those waters. The district
engineer may authorize activities under these NWPs only after it is determined that the impacts
to the critical resource waters will be no more than minimal.
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23. Mitigation. The district engineer will consider the following factors when
determining appropriate and practicable mitigation necessary to ensure that the individual and
cumulative adverse environmental effects are no more than minimal:

(@) The activity must be designed and constructed to avoid and minimize adverse
effects, both temporary and permanent, to waters of the United States to the maximum extent
practicable at the project site (i.e., on site).

(b) Mitigation in all its forms (avoiding, minimizing, rectifying, reducing, or
compensating for resource losses) will be required to the extent necessary to ensure that the
individual and cumulative adverse environmental effects are no more than minimal.

(c) Compensatory mitigation at a minimum one-for-one ratio will be required for
all wetland losses that exceed 1/10-acre and require pre-construction notification, unless the
district engineer determines in writing that either some other form of mitigation would be
more environmentally appropriate or the adverse environmental effects of the proposed
activity are no more than minimal, and provides an activity-specific waiver of this
requirement. For wetland losses of 1/10-acre or less that require pre-construction notification,
the district engineer may determine on a case-by-case basis that compensatory mitigation is
required to ensure that the activity results in only minimal adverse environmental effects.

(d) For losses of streams or other open waters that require pre-construction
notification, the district engineer may require compensatory mitigation to ensure that the
activity results in no more than minimal adverse environmental effects. Compensatory
mitigation for losses of streams should be provided, if practicable, through stream
rehabilitation, enhancement, or preservation, since streams are difficult-to-replace resources
(see 33 CFR 332.3(e)(3)).

(e) Compensatory mitigation plans for NWP activities in or near streams or other
open waters will normally include a requirement for the restoration or enhancement,
maintenance, and legal protection (e.g., conservation easements) of riparian areas next to open
waters. In some cases, the restoration or maintenance/protection of riparian areas may be the
only compensatory mitigation required. Restored riparian areas should consist of native
species. The width of the required riparian area will address documented water quality or
aquatic habitat loss concerns. Normally, the riparian area will be 25 to 50 feet wide on each
side of the stream, but the district engineer may require slightly wider riparian areas to address
documented water quality or habitat loss concerns. If it is not possible to restore or
maintain/protect a riparian area on both sides of a stream, or if the waterbody is a lake or
coastal waters, then restoring or maintaining/protecting a riparian area along a single bank or
shoreline may be sufficient. Where both wetlands and open waters exist on the project site, the
district engineer will determine the appropriate compensatory mitigation (e.g., riparian areas
and/or wetlands compensation) based on what is best for the aquatic environment on a
watershed basis. In cases where riparian areas are determined to be the most appropriate form
of minimization or compensatory mitigation, the district engineer may waive or reduce the
requirement to provide wetland compensatory mitigation for wetland losses.

() Compensatory mitigation projects provided to offset losses of aquatic
resources must comply with the applicable provisions of 33 CFR part 332.

(1) The prospective permittee is responsible for proposing an appropriate
compensatory mitigation option if compensatory mitigation is necessary to ensure that the
activity results in no more than minimal adverse environmental effects. For the NWPs, the
preferred mechanism for providing compensatory mitigation is mitigation bank credits or in-
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lieu fee program credits (see 33 CFR 332.3(b)(2) and (3)). However, if an appropriate number
and type of mitigation bank or in-lieu credits are not available at the time the PCN is submitted
to the district engineer, the district engineer may approve the use of permittee-responsible
mitigation.

(2) The amount of compensatory mitigation required by the district engineer must
be sufficient to ensure that the authorized activity results in no more than minimal individual
and cumulative adverse environmental effects (see 33 CFR 330.1(e)(3)). (See also 33 CFR
332.3(f)).

(3) Since the likelihood of success is greater and the impacts to potentially
valuable uplands are reduced, aquatic resource restoration should be the first
compensatory mitigation option considered for permittee-responsible mitigation.

(4) If permittee-responsible mitigation is the proposed option, the prospective
permittee is responsible for submitting a mitigation plan. A conceptual or detailed mitigation
plan may be used by the district engineer to make the decision on the NWP verification request,
but a final mitigation plan that addresses the applicable requirements of 33 CFR 332.4(c)(2)
through (14) must be approved by the district engineer before the permittee begins work in
waters of the United States, unless the district engineer determines that prior approval of the
final mitigation plan is not practicable or not necessary to ensure timely completion of the
required compensatory mitigation (see 33 CFR 332.3(k)(3)).

(5) If mitigation bank or in-lieu fee program credits are the proposed option, the
mitigation plan only needs to address the baseline conditions at the impact site and the
number of credits to be provided.

(6) Compensatory mitigation requirements (e.g., resource type and amount to be
provided as compensatory mitigation, site protection, ecological performance standards,
monitoring requirements) may be addressed through conditions added to the NWP
authorization, instead of components of a compensatory mitigation plan (see 33 CFR
332.4(c)(1)(ii)).

(g) Compensatory mitigation will not be used to increase the acreage losses
allowed by the acreage limits of the NWPs. For example, if an NWP has an acreage limit of
1/2-acre, it cannot be used to authorize any NWP activity resulting in the loss of greater than
1/2-acre of waters of the United States, even if compensatory mitigation is provided that
replaces or restores some of the lost waters. However, compensatory mitigation can and should
be used, as necessary, to ensure that an NWP activity already meeting the established acreage
limits also satisfies the no more than minimal impact requirement for the NWPs.

(h) Permittees may propose the use of mitigation banks, in-lieu fee programs, or
permittee-responsible mitigation. When developing a compensatory mitigation proposal, the
permittee must consider appropriate and practicable options consistent with the framework at
33 CFR 332.3(b). For activities resulting in the loss of marine or estuarine resources,
permittee-responsible mitigation may be environmentally preferable if there are no mitigation
banks or in-lieu fee programs in the area that have marine or estuarine credits available for
sale or transfer to the permittee. For permittee-responsible mitigation, the special conditions of
the NWP verification must clearly indicate the party or parties responsible for the
implementation and performance of the compensatory mitigation project, and, if required, its
long-term management.

()  Where certain functions and services of waters of the United States are
permanently adversely affected by a regulated activity, such as discharges of dredged or fill
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material into waters of the United States that will convert a forested or scrub-shrub wetland to
a herbaceous wetland in a permanently maintained utility line right-of-way, mitigation may be
required to reduce the adverse environmental effects of the activity to the no more than
minimal level.

24. Safety of Impoundment Structures. To ensure that all impoundment structures
are safely designed, the district engineer may require non-Federal applicants to demonstrate that
the structures comply with established state dam safety criteria or have been designed by
qualified persons. The district engineer may also require documentation that the design has
been independently reviewed by similarly qualified persons, and appropriate modifications
made to ensure safety.

25. Water Quality. Where States and authorized Tribes, or EPA where applicable,
have not previously certified compliance of an NWP with CWA section 401, individual 401
Water Quality Certification must be obtained or waived (see 33 CFR 330.4(c)). The district
engineer or State or Tribe may require additional water quality management measures to ensure
that the authorized activity does not result in more than minimal degradation of water quality.

26. Coastal Zone Management. In coastal states where an NWP has not previously
received a state coastal zone management consistency concurrence, an individual state coastal
zone management consistency concurrence must be obtained, or a presumption of concurrence
must occur (see 33 CFR 330.4(d)). The district engineer or a State may require additional
measures to ensure that the authorized activity is consistent with state coastal zone management
requirements.

27. Regional and Case-By-Case Conditions. The activity must comply with any
regional conditions that may have been added by the Division Engineer (see 33 CFR 330.4(ge))
and with any case specific conditions added by the Corps or by the state, Indian Tribe, or U.S.
EPA in its section 401 Water Quality Certification, or by the state in its Coastal Zone
Management Act consistency determination.

28. Use of Multiple Nationwide Permits. The use of more than one NWP for a
single and complete project is prohibited, except when the acreage loss of waters of the United
States authorized by the NWPs does not exceed the acreage limit of the NWP with the highest
specified acreage limit. For example, if a road crossing over tidal waters is constructed under
NWP 14, with associated bank stabilization authorized by NWP 13, the maximum acreage loss
of waters of the United States for the total project cannot exceed 1/3-acre.

29. Transfer of Nationwide Permit Verifications. If the permittee sells the property
associated with a nationwide permit verification, the permittee may transfer the nationwide
permit verification to the new owner by submitting a letter to the appropriate Corps district
office to validate the transfer. A copy of the nationwide permit verification must be attached to
the letter, and the letter must contain the following statement and signature:

“When the structures or work authorized by this nationwide permit are still in existence at the
time the property is transferred, the terms and conditions of this nationwide permit, including
any special conditions, will continue to be binding on the new owner(s) of the property. To
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validate the transfer of this nationwide permit and the associated liabilities associated with
compliance with its terms and conditions, have the transferee sign and date below.”

(Transferee)

(Date)

30. Compliance Certification. Each permittee who receives an NWP verification
letter from the Corps must provide a signed certification documenting completion of the
authorized activity and implementation of any required compensatory mitigation. The
success of any required permittee-responsible mitigation, including the achievement of
ecological performance standards, will be addressed separately by the district engineer. The
Corps will provide the permittee the certification document with the NWP verification letter.
The certification document will include:

(@) A statement that the authorized activity was done in accordance with the NWP
authorization, including any general, regional, or activity-specific conditions;

(b) A statement that the implementation of any required compensatory mitigation
was completed in accordance with the permit conditions. If credits from a mitigation bank or
in-lieu fee program are used to satisfy the compensatory mitigation requirements, the
certification must include the documentation required by 33 CFR 332.3(1)(3) to confirm that
the permittee secured the appropriate number and resource type of credits; and

(c) The signature of the permittee certifying the completion of the activity and
mitigation.

The completed certification document must be submitted to the district engineer
within 30 days of completion of the authorized activity or the implementation of any required
compensatory mitigation, whichever occurs later.

31. Activities Affecting Structures or Works Built by the United States. If an NWP
activity also requires permission from the Corps pursuant to 33 U.S.C. 408 because it will alter
or temporarily or permanently occupy or use a U.S. Army Corps of Engineers (USACE)
federally authorized Civil Works project (a “USACE project”), the prospective permittee must
submit a pre-construction notification. See paragraph (b)(10) of general condition 32. An
activity that requires section 408 permission is not authorized by NWP until the appropriate
Corps office issues the section 408 permission to alter, occupy, or use the USACE project, and
the district engineer issues a written NWP verification.

32. Pre-Construction Notification. (a) Timing. Where required by the terms of the
NWP, the prospective permittee must notify the district engineer by submitting a pre-
construction notification (PCN) as early as possible. The district engineer must determine if the
PCN is complete within 30 calendar days of the date of receipt and, if the PCN is determined to
be incomplete, notify the prospective permittee within that 30 day period to request the
additional information necessary to make the PCN complete. The request must specify the
information needed to make the PCN complete. As a general rule, district engineers will request
additional information necessary to make the PCN complete only once. However, if the
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prospective permittee does not provide all of the requested information, then the district
engineer will notify the prospective permittee that the PCN is still incomplete and the PCN
review process will not commence until all of the requested information has been received by
the district engineer. The prospective permittee shall not begin the activity until either:

(1) He or she is notified in writing by the district engineer that the activity may
proceed under the NWP with any special conditions imposed by the district or division
engineer; or

(2) 45 calendar days have passed from the district engineer’s receipt of the
complete PCN and the prospective permittee has not received written notice from the district or
division engineer. However, if the permittee was required to notify the Corps pursuant to
general condition 18 that listed species or critical habitat might be affected or are in the vicinity
of the activity, or to notify the Corps pursuant to general condition 20 that the activity might
have the potential to cause effects to historic properties, the permittee cannot begin the activity
until receiving written notification from the Corps that there is “no effect” on listed species or
“no potential to cause effects” on historic properties, or that any consultation required under
Section 7 of the Endangered Species Act (see 33 CFR 330.4(f)) and/or section 106 of the
National Historic Preservation Act (see 33 CFR 330.4(g)) has been completed. Also, work
cannot begin under NWPs 21, 49, or 50 until the permittee has received written approval from
the Corps. If the proposed activity requires a written waiver to exceed specified limits of an
NWP, the permittee may not begin the activity until the district engineer issues the waiver. If
the district or division engineer notifies the permittee in writing that an individual permit is
required within 45 calendar days of receipt of a complete PCN, the permittee cannot begin the
activity until an individual permit has been obtained. Subsequently, the permittee’s right to
proceed under the NWP may be modified, suspended, or revoked only in accordance with the
procedure set forth in 33 CFR 330.5(d)(2).

(b) Contents of Pre-Construction Notification: The PCN must be in writing and
include the following information:

(1) Name, address and telephone numbers of the prospective permittee;

(2) Location of the proposed activity;

(3) Identify the specific NWP or NWP(s) the prospective permittee wants to use
to authorize the proposed activity;

(4) A description of the proposed activity; the activity’s purpose; direct and indirect
adverse environmental effects the activity would cause, including the anticipated amount of loss
of wetlands, other special aquatic sites, and other waters expected to result from the NWP
activity, in acres, linear feet, or other appropriate unit of measure; a description of any proposed
mitigation measures intended to reduce the adverse environmental effects caused by the
proposed activity; and any other NWP(s), regional general permit(s), or individual permit(s)
used or intended to be used to authorize any part of the proposed project or any related activity,
including other separate and distant crossings for linear projects that require Department of the
Army authorization but do not require pre-construction notification. The description of the
proposed activity and any proposed mitigation measures should be sufficiently detailed to allow
the district engineer to determine that the adverse environmental effects of the activity will be
no more than minimal and to determine the need for compensatory mitigation or other
mitigation measures. For single and complete linear projects, the PCN must include the
quantity of anticipated losses of wetlands, other special aquatic sites, and other waters for each
single and complete crossing of those wetlands, other special aquatic sites, and other waters.
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Sketches should be provided when necessary to show that the activity complies with the terms
of the NWP. (Sketches usually clarify the activity and when provided results in a quicker
decision. Sketches should contain sufficient detail to provide an illustrative description of the
proposed activity (e.g., a conceptual plan), but do not need to be detailed engineering plans);

(5) The PCN must include a delineation of wetlands, other special aquatic sites,
and other waters, such as lakes and ponds, and perennial, intermittent, and ephemeral streams,
on the project site. Wetland delineations must be prepared in accordance with the current
method required by the Corps. The permittee may ask the Corps to delineate the special
aquatic sites and other waters on the project site, but there may be a delay if the Corps does
the delineation, especially if the project site is large or contains many wetlands, other special
aquatic sites, and other waters. Furthermore, the 45 day period will not start until the
delineation has been submitted to or completed by the Corps, as appropriate;

(6) If the proposed activity will result in the loss of greater than 1/10-acre of
wetlands and a PCN is required, the prospective permittee must submit a statement
describing how the mitigation requirement will be satisfied, or explaining why the
adverse environmental effects are no more than minimal and why compensatory
mitigation should not be required. As an alternative, the prospective permittee may submit
a conceptual or detailed mitigation plan.

(7) For non-Federal permittees, if any listed species or designated critical habitat
might be affected or is in the vicinity of the activity, or if the activity is located in designated
critical habitat, the PCN must include the name(s) of those endangered or threatened species
that might be affected by the proposed activity or utilize the designated critical habitat that
might be affected by the proposed activity. For NWP activities that require pre-construction
notification, Federal permittees must provide documentation demonstrating compliance with
the Endangered Species Act;

(8) For non-Federal permittees, if the NWP activity might have the potential to
cause effects to a historic property listed on, determined to be eligible for listing on, or
potentially eligible for listing on, the National Register of Historic Places, the PCN must state
which historic property might have the potential to be affected by the proposed activity or
include a vicinity map indicating the location of the historic property. For NWP activities that
require pre-construction notification, Federal permittees must provide documentation
demonstrating compliance with section 106 of the National Historic Preservation Act;

(9) For an activity that will occur in a component of the National Wild and Scenic
River System, or in a river officially designated by Congress as a “study river” for possible
inclusion in the system while the river is in an official study status, the PCN must identify the
Wild and Scenic River or the “study river” (see general condition 16); and

(10) For an activity that requires permission from the Corps pursuant to 33 U.S.C.
408 because it will alter or temporarily or permanently occupy or use a U.S. Army Corps of
Engineers federally authorized civil works project, the pre-construction notification must
include a statement confirming that the project proponent has submitted a written request for
section 408 permission from the Corps office having jurisdiction over that USACE project.

(c) Form of Pre-Construction Notification: The standard individual permit
application form (Form ENG 4345) may be used, but the completed application form must
clearly indicate that it is an NWP PCN and must include all of the applicable information
required in paragraphs (b)(1) through (10) of this general condition. A letter containing the
required information may also be used. Applicants may provide electronic files of PCNs and
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supporting materials if the district engineer has established tools and procedures for electronic
submittals.

(d) Aagency Coordination: (1) The district engineer will consider any comments
from Federal and state agencies concerning the proposed activity’s compliance with the terms
and conditions of the NWPs and the need for mitigation to reduce the activity’s adverse
environmental effects so that they are no more than minimal.

(2) Agency coordination is required for: (i) all NWP activities that require pre-
construction notification and result in the loss of greater than 1/2-acre of waters of the United
States; (ii) NWP 21, 29, 39, 40, 42, 43, 44, 50, 51, and 52 activities that require pre-
construction notification and will result in the loss of greater than 300 linear feet of stream
bed; (iif) NWP 13 activities in excess of 500 linear feet, fills greater than one cubic yard per
running foot, or involve discharges of dredged or fill material into special aquatic sites; and
(iv) NWP 54 activities in excess of 500 linear feet, or that extend into the waterbody more than
30 feet from the mean low water line in tidal waters or the ordinary high water mark in the
Great Lakes.

(3) When agency coordination is required, the district engineer will immediately
provide (e.g., via e-mail, facsimile transmission, overnight mail, or other expeditious manner) a
copy of the complete PCN to the appropriate Federal or state offices (FWS, state natural
resource or water quality agency, EPA, and, if appropriate, the NMFS). With the exception of
NWP 37, these agencies will have 10 calendar days from the date the material is transmitted to
notify the district engineer via telephone, facsimile transmission, or e-mail that they intend to
provide substantive, site-specific comments. The comments must explain why the agency
believes the adverse environmental effects will be more than minimal. If so contacted by an
agency, the district engineer will wait an additional 15 calendar days before making a decision
on the pre-construction notification. The district engineer will fully consider agency comments
received within the specified time frame concerning the proposed activity’s compliance with
the terms and conditions of the NWPs, including the need for mitigation to ensure the net
adverse environmental effects of the proposed activity are no more than minimal. The district
engineer will provide no response to the resource agency, except as provided below. The
district engineer will indicate in the administrative record associated with each pre-construction
notification that the resource agencies’ concerns were considered. For NWP 37, the emergency
watershed protection and rehabilitation activity may proceed immediately in cases where there
IS an unacceptable hazard to life or a significant loss of property or economic hardship will
occur. The district engineer will consider any comments received to decide whether the NWP
37 authorization should be modified, suspended, or revoked in accordance with the procedures
at 33 CFR 330.5.

(4) In cases of where the prospective permittee is not a Federal agency, the district
engineer will provide a response to NMFS within 30 calendar days of receipt of any Essential
Fish Habitat conservation recommendations, as required by section 305(b)(4)(B) of the
Magnuson-Stevens Fishery Conservation and Management Act.

(5) Applicants are encouraged to provide the Corps with either electronic files or
multiple copies of pre-construction notifications to expedite agency coordination.

DISTRICT ENGINEER’S DECISION

1. Inreviewing the PCN for the proposed activity, the district engineer will
determine whether the activity authorized by the NWP will result in more than minimal
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individual or cumulative adverse environmental effects or may be contrary to the public
interest. If a project proponent requests authorization by a specific NWP, the district engineer
should issue the NWP verification for that activity if it meets the terms and conditions of that
NWP, unless he or she determines, after considering mitigation, that the proposed activity will
result in more than minimal individual and cumulative adverse effects on the aquatic
environment and other aspects of the public interest and exercises discretionary authority to
require an individual permit for the proposed activity. For a linear project, this determination
will include an evaluation of the individual crossings of waters of the United States to
determine whether they individually satisfy the terms and conditions of the NWP(s), as well as
the cumulative effects caused by all of the crossings authorized by NWP. If an applicant
requests a waiver of the 300 linear foot limit on impacts to streams or of an otherwise
applicable limit, as provided for in NWPs 13, 21, 29, 36, 39, 40, 42, 43, 44, 50, 51, 52, or 54,
the district engineer will only grant the waiver upon a written determination that the NWP
activity will result in only minimal individual and cumulative adverse environmental effects.
For those NWPs that have a waivable 300 linear foot limit for losses of intermittent and
ephemeral stream bed and a 1/2-acre limit (i.e., NWPs 21, 29, 39, 40, 42, 43, 44, 50, 51, and
52), the loss of intermittent and ephemeral stream bed, plus any other losses of jurisdictional
waters and wetlands, cannot exceed 1/2-acre.

2. When making minimal adverse environmental effects determinations the district
engineer will consider the direct and indirect effects caused by the NWP activity. He or she
will also consider the cumulative adverse environmental effects caused by activities authorized
by NWP and whether those cumulative adverse environmental effects are no more than
minimal. The district engineer will also consider site specific factors, such as the
environmental setting in the vicinity of the NWP activity, the type of resource that will be
affected by the NWP activity, the functions provided by the aquatic resources that will be
affected by the NWP activity, the degree or magnitude to which the aquatic resources perform
those functions, the extent that aquatic resource functions will be lost as a result of the NWP
activity (e.g., partial or complete loss), the duration of the adverse effects (temporary or
permanent), the importance of the aquatic resource functions to the region (e.g., watershed or
ecoregion), and mitigation required by the district engineer. If an appropriate functional or
condition assessment method is available and practicable to use, that assessment method may
be used by the district engineer to assist in the minimal adverse environmental effects
determination. The district engineer may add case-specific special conditions to the NWP
authorization to address site- specific environmental concerns.

3. If the proposed activity requires a PCN and will result in a loss of greater than
1/10-acre of wetlands, the prospective permittee should submit a mitigation proposal with the
PCN. Applicants may also propose compensatory mitigation for NWP activities with smaller
impacts, or for impacts to other types of waters (e.g., streams). The district engineer will
consider any proposed compensatory mitigation or other mitigation measures the applicant has
included in the proposal in determining whether the net adverse environmental effects of the
proposed activity are no more than minimal. The compensatory mitigation proposal may be
either conceptual or detailed. If the district engineer determines that the activity complies with
the terms and conditions of the NWP and that the adverse environmental effects are no more
than minimal, after considering mitigation, the district engineer will notify the permittee and
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include any activity-specific conditions in the NWP verification the district engineer deems
necessary. Conditions for compensatory mitigation requirements must comply with the
appropriate provisions at 33 CFR 332.3(k). The district engineer must approve the final
mitigation plan before the permittee commences work in waters of the United States, unless the
district engineer determines that prior approval of the final mitigation plan is not practicable or
not necessary to ensure timely completion of the required compensatory mitigation. If the
prospective permittee elects to submit a compensatory mitigation plan with the PCN, the district
engineer will expeditiously review the proposed compensatory mitigation plan. The district
engineer must review the proposed compensatory mitigation plan within 45 calendar days of
receiving a complete PCN and determine whether the proposed mitigation would ensure the
NWP activity results in no more than minimal adverse environmental effects. If the net adverse
environmental effects of the NWP activity (after consideration of the mitigation proposal) are
determined by the district engineer to be no more than minimal, the district engineer will
provide a timely written response to the applicant. The response will state that the NWP activity
can proceed under the terms and conditions of the NWP, including any activity-specific
conditions added to the NWP authorization by the district engineer.

4. If the district engineer determines that the adverse environmental effects of the
proposed activity are more than minimal, then the district engineer will notify the applicant
either: (a) that the activity does not qualify for authorization under the NWP and instruct the
applicant on the procedures to seek authorization under an individual permit; (b) that the
activity is authorized under the NWP subject to the applicant’s submission of a mitigation plan
that would reduce the adverse environmental effects so that they are no more than minimal; or
(c) that the activity is authorized under the NWP with specific modifications or conditions.
Where the district engineer determines that mitigation is required to ensure no more than
minimal adverse environmental effects, the activity will be authorized within the 45-day PCN
period (unless additional time is required to comply with general conditions 18, 20, and/or 31,
or to evaluate PCNs for activities authorized by NWPs 21, 49, and 50), with activity-specific
conditions that state the mitigation requirements. The authorization will include the necessary
conceptual or detailed mitigation plan or a requirement that the applicant submit a mitigation
plan that would reduce the adverse environmental effects so that they are no more than
minimal. When compensatory mitigation is required, no work in waters of the United States
may occur until the district engineer has approved a specific mitigation plan or has determined
that prior approval of a final mitigation plan is not practicable or not necessary to ensure timely
completion of the required compensatory mitigation.

FURTHER INFORMATION

1. District Engineers have authority to determine if an activity complies with the
terms and conditions of an NWP.

2. NWPs do not obviate the need to obtain other federal, state, or local permits,
approvals, or authorizations required by law.

3. NWPs do not grant any property rights or exclusive privileges.

4. NWPs do not authorize any injury to the property or rights of others.

5. NWPs do not authorize interference with any existing or proposed Federal
project (see general condition 31).
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DEFINITIONS

Best management practices (BMPs): Policies, practices, procedures, or structures
implemented to mitigate the adverse environmental effects on surface water quality resulting
from development. BMPs are categorized as structural or non-structural.

Compensatory mitigation: The restoration (re-establishment or rehabilitation),
establishment (creation), enhancement, and/or in certain circumstances preservation of aquatic
resources for the purposes of offsetting unavoidable adverse impacts which remain after all
appropriate and practicable avoidance and minimization has been achieved.

Currently serviceable: Useable as is or with some maintenance, but not so degraded
as to essentially require reconstruction.

Direct effects: Effects that are caused by the activity and occur at the same time and

place.

Discharge: The term “discharge” means any discharge of dredged or fill material
into waters of the United States.

Ecological reference: A model used to plan and design an aquatic habitat and
riparian area restoration, enhancement, or establishment activity under NWP 27. An ecological
reference may be based on the structure, functions, and dynamics of an aquatic habitat type or a
riparian area type that currently exists in the region where the proposed NWP 27 activity is
located. Alternatively, an ecological reference may be based on a conceptual model for the
aquatic habitat type or riparian area type to be restored, enhanced, or established as a result of
the proposed NWP 27 activity. An ecological reference takes into account the range of
variation of the aquatic habitat type or riparian area type in the region.

Enhancement: The manipulation of the physical, chemical, or biological
characteristics of an aquatic resource to heighten, intensify, or improve a specific aquatic
resource function(s). Enhancement results in the gain of selected aquatic resource function(s),
but may also lead to a decline in other aquatic resource function(s). Enhancement does not
result in a gain in aquatic resource area.

Ephemeral stream: An ephemeral stream has flowing water only during, and for a
short duration after, precipitation events in a typical year. Ephemeral stream beds are located
above the water table year-round. Groundwater is not a source of water for the stream. Runoff
from rainfall is the primary source of water for stream flow.

Establishment (creation): The manipulation of the physical, chemical, or biological
characteristics present to develop an aquatic resource that did not previously exist at an upland
site. Establishment results in a gain in aquatic resource area.

High Tide Line: The line of intersection of the land with the water’s surface at the
maximum height reached by a rising tide. The high tide line may be determined, in the absence
of actual data, by a line of oil or scum along shore objects, a more or less continuous deposit of
fine shell or debris on the foreshore or berm, other physical markings or characteristics,
vegetation lines, tidal gages, or other suitable means that delineate the general height reached
by a rising tide. The line encompasses spring high tides and other high tides that occur with
periodic frequency but does not include storm surges in which there is a departure from the
normal or predicted reach of the tide due to the piling up of water against a coast by strong
winds such as those accompanying a hurricane or other intense storm.

Historic Property: Any prehistoric or historic district, site (including archaeological
site), building, structure, or other object included in, or eligible for inclusion in, the National

18



Appendix B

Register of Historic Places maintained by the Secretary of the Interior. This term includes
artifacts, records, and remains that are related to and located within such properties. The term
includes properties of traditional religious and cultural importance to an Indian tribe or Native
Hawaiian organization and that meet the National Register criteria (36 CFR part 60).

Independent utility: A test to determine what constitutes a single and complete non-
linear project in the Corps Regulatory Program. A project is considered to have independent
utility if it would be constructed absent the construction of other projects in the project area.
Portions of a multi-phase project that depend upon other phases of the project do not have
independent utility. Phases of a project that would be constructed even if the other phases were
not built can be considered as separate single and complete projects with independent utility.

Indirect effects: Effects that are caused by the activity and are later in time or farther
removed in distance, but are still reasonably foreseeable.

Intermittent stream: An intermittent stream has flowing water during certain times of
the year, when groundwater provides water for stream flow. During dry periods, intermittent
streams may not have flowing water. Runoff from rainfall is a supplemental source of water for
stream flow.

Loss of waters of the United States: Waters of the United States that are permanently
adversely affected by filling, flooding, excavation, or drainage because of the regulated activity.
Permanent adverse effects include permanent discharges of dredged or fill material that change
an aquatic area to dry land, increase the bottom elevation of a waterbody, or change the use of a
waterbody. The acreage of loss of waters of the United States is a threshold measurement of the
impact to jurisdictional waters for determining whether a project may qualify for an NWP; it is
not a net threshold that is calculated after considering compensatory mitigation that may be used
to offset losses of aquatic functions and services. The loss of stream bed includes the acres or
linear feet of stream bed that are filled or excavated as a result of the regulated activity. Waters
of the United States temporarily filled, flooded, excavated, or drained, but restored to pre-
construction contours and elevations after construction, are not included in the measurement of
loss of waters of the United States. Impacts resulting from activities that do not require
Department of the Army authorization, such as activities eligible for exemptions under section
404(f) of the Clean Water Act, are not considered when calculating the loss of waters of the
United States.

Navigable waters: Waters subject to section 10 of the Rivers and Harbors Act of
1899. These waters are defined at 33 CFR part 329.

Non-tidal wetland: A non-tidal wetland is a wetland that is not subject to the ebb and
flow of tidal waters. Non-tidal wetlands contiguous to tidal waters are located landward of the
high tide line (i.e., spring high tide line).

Open water: For purposes of the NWPs, an open water is any area that in a year with
normal patterns of precipitation has water flowing or standing above ground to the extent that
an ordinary high water mark can be determined. Aquatic vegetation within the area of flowing
or standing water is either non-emergent, sparse, or absent. Vegetated shallows are considered
to be open waters. Examples of “open waters” include rivers, streams, lakes, and ponds.

Ordinary High Water Mark: An ordinary high water mark is a line on the shore
established by the fluctuations of water and indicated by physical characteristics, or by other
appropriate means that consider the characteristics of the surrounding areas.

Perennial stream: A perennial stream has flowing water year-round during a typical
year. The water table is located above the stream bed for most of the year. Groundwater is the
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primary source of water for stream flow. Runoff from rainfall is a supplemental source of
water for stream flow.

Practicable: Available and capable of being done after taking into consideration cost,
existing technology, and logistics in light of overall project purposes.

Pre-construction notification: A request submitted by the project proponent to the
Corps for confirmation that a particular activity is authorized by nationwide permit. The request
may be a permit application, letter, or similar document that includes information about the
proposed work and its anticipated environmental effects. Pre-construction notification may be
required by the terms and conditions of a nationwide permit, or by regional conditions. A pre-
construction notification may be voluntarily submitted in cases where pre-construction
notification is not required and the project proponent wants confirmation that the activity is
authorized by nationwide permit.

Preservation: The removal of a threat to, or preventing the decline of, aquatic
resources by an action in or near those aquatic resources. This term includes activities
commonly associated with the protection and maintenance of aquatic resources through the
implementation of appropriate legal and physical mechanisms. Preservation does not result in a
gain of aquatic resource area or functions.

Protected tribal resources: Those natural resources and properties of traditional or
customary religious or cultural importance, either on or off Indian lands, retained by, or
reserved by or for, Indian tribes through treaties, statutes, judicial decisions, or executive orders,
including tribal trust resources.

Re-establishment: The manipulation of the physical, chemical, or biological
characteristics of a site with the goal of returning natural/historic functions to a former aquatic
resource. Re-establishment results in rebuilding a former aquatic resource and results in a gain in
aquatic resource area and functions.

Rehabilitation: The manipulation of the physical, chemical, or biological
characteristics of a site with the goal of repairing natural/historic functions to a degraded
aquatic resource. Rehabilitation results in a gain in aquatic resource function, but does not
result in a gain in aquatic resource area.

Restoration: The manipulation of the physical, chemical, or biological characteristics
of a site with the goal of returning natural/historic functions to a former or degraded aquatic
resource. For the purpose of tracking net gains in aquatic resource area, restoration is divided
into two categories: re-establishment and rehabilitation.

Riffle and pool complex: Riffle and pool complexes are special aquatic sites under
the 404(b)(1) Guidelines. Riffle and pool complexes sometimes characterize steep gradient
sections of streams. Such stream sections are recognizable by their hydraulic characteristics.
The rapid movement of water over a course substrate in riffles results in a rough flow, a
turbulent surface, and high dissolved oxygen levels in the water. Pools are deeper areas
associated with riffles. A slower stream velocity, a streaming flow, a smooth surface, and a
finer substrate characterize pools.

Riparian areas: Riparian areas are lands next to streams, lakes, and estuarine- marine
shorelines. Riparian areas are transitional between terrestrial and aquatic ecosystems, through
which surface and subsurface hydrology connects riverine, lacustrine, estuarine, and marine
waters with their adjacent wetlands, non-wetland waters, or uplands. Riparian areas provide a
variety of ecological functions and services and help improve or maintain local water quality.
(See general condition 23.)
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Shellfish seeding: The placement of shellfish seed and/or suitable substrate to
increase shellfish production. Shellfish seed consists of immature individual shellfish or
individual shellfish attached to shells or shell fragments (i.e., spat on shell). Suitable substrate
may consist of shellfish shells, shell fragments, or other appropriate materials placed into
waters for shellfish habitat.

Single and complete linear project: A linear project is a project constructed for the
purpose of getting people, goods, or services from a point of origin to a terminal point, which
often involves multiple crossings of one or more waterbodies at separate and distant locations.
The term “single and complete project” is defined as that portion of the total linear project
proposed or accomplished by one owner/developer or partnership or other association of
owners/developers that includes all crossings of a single water of the United States (i.e., a
single waterbody) at a specific location. For linear projects crossing a single or multiple
waterbodies several times at separate and distant locations, each crossing is considered a single
and complete project for purposes of NWP authorization. However, individual channels in a
braided stream or river, or individual arms of a large, irregularly shaped wetland or lake, etc.,
are not separate waterbodies, and crossings of such features cannot be considered separately.

Single and complete non-linear project: For non-linear projects, the term “single and
complete project” is defined at 33 CFR 330.2(i) as the total project proposed or accomplished
by one owner/developer or partnership or other association of owners/developers. A single and
complete non-linear project must have independent utility (see definition of “independent
utility”). Single and complete non-linear projects may not be “piecemealed” to avoid the limits
in an NWP authorization.

Stormwater management: Stormwater management is the mechanism for controlling
stormwater runoff for the purposes of reducing downstream erosion, water quality
degradation, and flooding and mitigating the adverse effects of changes in land use on the
aquatic environment.

Stormwater management facilities: Stormwater management facilities are those
facilities, including but not limited to, stormwater retention and detention ponds and best
management practices, which retain water for a period of time to control runoff and/or improve
the quality (i.e., by reducing the concentration of nutrients, sediments, hazardous substances
and other pollutants) of stormwater runoff.

Stream bed: The substrate of the stream channel between the ordinary high water
marks. The substrate may be bedrock or inorganic particles that range in size from clay to
boulders. Wetlands contiguous to the stream bed, but outside of the ordinary high water marks,
are not considered part of the stream bed.

Stream channelization: The manipulation of a stream’s course, condition, capacity,
or location that causes more than minimal interruption of normal stream processes. A
channelized stream remains a water of the United States.

Structure: An object that is arranged in a definite pattern of organization. Examples
of structures include, without limitation, any pier, boat dock, boat ramp, wharf, dolphin, weir,
boom, breakwater, bulkhead, revetment, riprap, jetty, artificial island, artificial reef,
permanent mooring structure, power transmission line, permanently moored floating vessel,
piling, aid to navigation, or any other manmade obstacle or obstruction.

Tidal wetland: A tidal wetland is a jurisdictional wetland that is inundated by tidal
waters. Tidal waters rise and fall in a predictable and measurable rhythm or cycle due to the
gravitational pulls of the moon and sun. Tidal waters end where the rise and fall of the water
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surface can no longer be practically measured in a predictable rhythm due to masking by other
waters, wind, or other effects. Tidal wetlands are located channelward of the high tide line.

Tribal lands: Any lands title to which is either: 1) held in trust by the United States
for the benefit of any Indian tribe or individual; or 2) held by any Indian tribe or individual
subject to restrictions by the United States against alienation.

Tribal rights: Those rights legally accruing to a tribe or tribes by virtue of inherent
sovereign authority, unextinguished aboriginal title, treaty, statute, judicial decisions, executive
order or agreement, and that give rise to legally enforceable remedies.

Vegetated shallows: Vegetated shallows are special aquatic sites under the 404(b)(1)
Guidelines. They are areas that are permanently inundated and under normal circumstances
have rooted aquatic vegetation, such as seagrasses in marine and estuarine systems and a
variety of vascular rooted plants in freshwater systems.

Waterbody: For purposes of the NWPs, a waterbody is a jurisdictional water of the
United States. If a wetland is adjacent to a waterbody determined to be a water of the United
States, that waterbody and any adjacent wetlands are considered together as a single aquatic
unit (see 33 CFR 328.4(c)(2)). Examples of “waterbodies” include streams, rivers, lakes, ponds,
and wetlands.
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FINAL REGIONAL CONDITIONS 2017

NOTICE ABOUT WEB LINKS IN THIS DOCUMENT:

The web links (both internal to our Wilmington District and any external links to collaborating
agencies) in this document are valid at the time of publication. However, the Wilmington
District Regulatory Program web page addresses, as with other agency web sites, may change
over the timeframe of the five-year Nationwide Permit renewal cycle, in response to policy
mandates or technology advances. While we will make every effort to check on the integrity of
our web links and provide re-direct pages whenever possible, we ask that you report any broken
links to us so we can keep the page information current and usable. We apologize in advanced
for any broken links that you may encounter, and we ask that you navigate from the Regulatory
home page (Regulatory Permit Program Wetlands and Streams) of the Wilmington District
Corps of Engineers, to the “Permits’ section of our web site to find links for pages that cannot
be found by clicking directly on the listed web link in this document.

Final 2017 Regional Conditions for Nationwide Permits (NWP) in the Wilmington District

1.0 Excluded Waters

The Corps has identified waters that will be excluded from the use of all NWP’s during certain
timeframes. These waters are:

1.1 Anadromous Fish Spawning Areas

Waters of the United States identified by either the North Carolina Division of Marine Fisheries
(NCDMF) or the North Carolina Wildlife Resources Commission (NCWRC) as anadromous fish
spawning areas are excluded during the period between February 15 and June 30, without prior
written approval from the Corps and either NCDMF or NCWRC.

1.2 Trout Waters Moratorium

Waters of the United States in the designated trout watersheds of North Carolina are excluded
during the period between October 15 and April 15 without prior written approval from the
NCWRC, or from the Eastern Band of Cherokee Indians (EBCI) Fisheries and Wildlife
Management (FWM) office if the project is located on EBCI trust land. (See Section 2.7 for
information on the designated trout watersheds).

1.3 Sturgeon Spawning Areas as Designated by the National Marine Fisheries Service
(NMFS)

Waters of the United States designated as sturgeon spawning areas are excluded during the
period between February 1 and June 30, without prior written approval from the NMFS.
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2.0 Waters Requiring Additional Notification

The Corps has identified waters that will be subject to additional notification requirements for
activities authorized by all NWPs. These waters are:

2.1 Western NC Counties that Drain to Designated Critical Habitat

For proposed activities within waters of the United States that require a Pre-Construction
Notification (PCN) and are located in the sixteen counties listed below, permittees must provide
a copy of the PCN to the U.S. Fish and Wildlife Service (USFWS), 160 Zillicoa Street,
Asheville, North Carolina 28801. This PCN must be sent concurrently to the U.S. Fish and
Wildlife Service and the Corps Asheville Regulatory Field Office. Please see General Condition
18 for specific notification requirements related to the Endangered Species Act and the below
website for information on the location of designated critical habitat.

Counties with tributaries that drain to designated critical habitat that require notification to the
Asheville U.S. Fish and Wildlife Service: Avery, Cherokee, Forsyth, Graham, Haywood,
Henderson, Jackson, Macon, Mecklenburg, Mitchell, Stokes, Surry, Swain, Transylvania, Union
and Yancey.

Website and office addresses for Endangered Species Act Information:

The Wilmington District has developed the following website for permittees which provides
guidelines on how to review linked websites and maps in order to fulfill NWP General Condition
18 requirements:
http://www.saw.usace.army.mil/Missions/RegulatoryPermitProgram/AgencyCoordination/ESA.a

spx

Permittees who do not have internet access may contact the appropriate U.S. Fish and Wildlife
Service offices listed below or Corps at (910) 251-4633:

Asheville U.S. Fish and Wildlife Service Office counties: All counties west of and including
Anson, Stanly, Davidson, Forsythe and Stokes Counties.

U.S. Fish and Wildlife Service
Asheville Field Office

160 Zillicoa Street

Asheville, NC 28801
Telephone: (828) 258-3939

Raleigh U.S. Fish and Wildlife Service Office counties: all counties east of and including
Richmond, Montgomery, Randolph, Guilford, and Rockingham Counties.

U.S. Fish and Wildlife Service

Raleigh Field Office
Post Office Box 33726
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Raleigh, NC 27636-3726
Telephone: (919) 856-4520

2.2 Special Designation Waters

Prior to the use of any NWP, except NWP 3, that involves a discharge of dredged or fill material
in any of the following identified waters and/or adjacent wetlands in North Carolina, permittees
shall submit a PCN to the District Engineer prior to commencing the activity (see General
Condition 32). The North Carolina waters and wetlands that require additional notification
requirements are:

“Qutstanding Resource Waters” (ORW) or “High Quality Waters” (HQW) as designated by the
North Carolina Environmental Management Commission; “Primary Nursery Areas” (PNA),
including inland PNA, as designated by the North Carolina Marine Fisheries Commission and
the NCWRC; or wetlands adjacent to these waters. Definitions of ORW, HQW and PNA waters
can be found in the North Carolina State Administrative Code, Title 15A, Subchapters 2B and
10C (15A NCAC 02B, 15A NCAC 10C) and at the following World Wide Web page:
http://reports.oah.state.nc.us/ncac.asp?folderName=\Title%2015A%20-
%20Environmental%20Quality&lookUpError=15A%20NCAC%20000%20. Surface water
classifications for waters in North Carolina can be viewed at the North Carolina Division of
Water Resources website or at the following World Wide Web Page:
https://deg.nc.gov/about/divisions/water-resources/planning/classification-
standards/classifications

Permittees who do not have internet access may contact the Corps at (910) 251- 4633.
2.3 Coastal Area Management Act (CAMA) Areas of Environmental Concern

Non-federal permittees for any NWP in a designated “Area of Environmental Concern” (AEC)

in the twenty (20) counties of Eastern North Carolina covered by the North Carolina Coastal
Area Management Act (CAMA) must also obtain the required CAMA permit. Development
activities for non-federal projects may not commence until a copy of the approved CAMA permit
is furnished to the appropriate Wilmington District Regulatory Field Office (Wilmington Field
Office — 69 Darlington Avenue, Wilmington, NC 28403, (910) 251-4802 or Washington Field
Office — 2407 West 5th Street, Washington, NC 27889, (910) 251-4610).

2.4 Barrier Islands

Prior to the use of any NWP on a barrier island of North Carolina, permittees must submit a PCN
to the District Engineer prior to commencing the activity (see General Condition 32).

2.5 Mountain or Piedmont Bogs
Prior to the use of any NWP in a Bog, as classified by the North Carolina Wetland Assessment

Methodology (NCWAM), permittees shall submit a PCN to the District Engineer prior to
commencing the activity (see General Condition 32). The latest version of NCWAM can be
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viewed on the Corps RIBITS (Regulatory In-lieu Fee and Bank Information Tracking System)
website or at the following World Wide Web Page:
https://ribits.usace.army.mil/ribits_apex/f?p=107:27:0::NO:::

2.6 Animal Waste Facilities

Prior to use of any NWP for construction of animal waste facilities in waters of the United
States, including wetlands, permittees shall submit a PCN to the District Engineer prior to
commencing the activity (see General Condition 32).

2.7 Trout Waters

Prior to any discharge of dredge or fill material into streams, waterbodies or wetlands within the
294 designated trout watersheds of North Carolina, the permittee shall submit a PCN (see
General Condition 32) to the District Engineer prior to commencing the activity, unless other
thresholds are established in the Regional Conditions in Section 4 (Additional Regional
Conditions for Specific Nationwide Permits). The permittee shall also provide a copy of the
notification to the appropriate NCWRC office, or to the EBCI FWM Office (if the project is
located on EBCI trust land), to facilitate the determination of any potential impacts to designated
Trout Waters.

Notification to the Corps will include a statement with the name of the NCWRC or EBCI FWM
biologist contacted, the date of the notification, the location of work, a delineation of wetlands
and waters, a discussion of alternatives to working in the mountain trout waters, why alternatives
were not selected, and, if applicable, a plan to provide compensatory mitigation for all
unavoidable adverse impacts to mountain trout waters.

NCWRC and NC Trout Watersheds:

NCWRC Contact** Counties that are Counties that are
entirely within Trout partially within Trout
Watersheds* Watersheds*

Mountain Coordinator Alleghany  Jackson Burke McDowell

Balsam Depot Ashe Macon Buncombe  Mitchell

20830 Great Smoky Avery Swain Caldwell Polk

Mountain Expressway Graham Transylvania | Cherokee Rutherford

Waynesville, NC 28786 Haywood  Watauga Clay Surry

Telephone: (828) 558-6011 Henderson  Wilkes

Madison Yancey

For NCDOT Projects:

NCDOT Coordinator

206 Charter. Street

Albemarle, NC 28001

Telephone: (704) 982-9181
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*NOTE: To determine notification requirements, contact the Corps Asheville Regulatory Field
Office at (828) 271-7980 or view maps for each County at the following World Wide Web page:
http://www.saw.usace.army.mil/Missions/Regulatory-Permit-Program/Agency-
Coordination/Trout/.

**|f a project is located on EBCI trust land, submit the PCN in accordance with Section 3.14.
Contact the Corps Asheville Regulatory Field Office at (828) 271-7980 with questions.

2.8 Western NC Waters and Corridors

The permittee shall submit a PCN (see General Condition 32) to the District Engineer prior to
commencing the activity in waters of the United States if the activity will occur within any of the
following identified waters in western North Carolina, within 0.5 mile on either side of these
waters, or within 0.75 mile of the Little Tennessee River, as measured from the top of the bank
of the respective water (i.e., river, stream, or creek):

Brasstown Creek

Burningtown Creek

Cane River

Caney Fork

Cartoogechaye Creek
Chattooga River

Cheoah River

Cowee Creek

Cullasaja River

Deep Creek

Ellijay Creek

French Broad River

Garden Creek

Hiwassee River

Hominy Creek

lotla Creek

Little Tennessee River (within the river or within 0.75 mile on either side of this river)
Nantahala River

Nolichucky River

North Fork French Broad River
North Toe River

Nottley River

Oconaluftee River (portion not located on trust/EBCI land)
Peachtree Creek

Shooting Creek

Snowbird Creek

South Toe River

Stecoah Creek

Swannanoa River

Sweetwater Creek
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Tuckasegee River (also spelled Tuckaseegee or Tuckaseigee)
Valley River

Watauga Creek

Watauga River

Wayah Creek

West Fork French Broad River

To determine notification requirements, contact the Corps Asheville Regulatory Field Office at
(828) 271-7980 or view maps for all corridors at the following World Wide Web page:
http://www.saw.usace.army.mil/Missions/Requlatory-Permit-Program/Agency-
Coordination/Designated-Special-Waters.aspx

3.0 List of Corps Regional Conditions for All Nationwide Permits
The following conditions apply to all Nationwide Permits in the Wilmington District:
3.1 Limitation of Loss of Stream Bed

NWPs may not be used for activities that may result in the loss or degradation of more than 300
total linear feet of stream bed, unless the District Engineer has waived the 300 linear foot limit
for ephemeral and intermittent streams on a case-by-case basis and has determined that the
proposed activity will result in minimal individual and cumulative adverse impacts to the aquatic
environment. Waivers for the loss of ephemeral and intermittent streams must be in writing and
documented by appropriate/accepted stream quality assessments*. This waiver only applies to
the 300 linear feet threshold for NWPs.

This Regional Condition does not apply to NWP 23 (Approved Categorical Exclusions).
*NOTE: Permittees should utilize the most current methodology prescribed by Wilmington

District to assess stream function and quality. Information can be found at:
https://ribits.usace.army.mil/ribits_apex/f?p=107:27:0::NO:::

3.2 Mitigation for Loss of Stream Bed

For any NWP that results in a loss of more than 150 linear feet of stream, the permittee shall
provide a mitigation proposal to compensate for more than minimal individual and cumulative
adverse impacts to the aquatic environment. For stream losses of 150 linear feet or less that
require a PCN, the District Engineer may determine, on a case-by-case basis, that compensatory
mitigation is required to ensure that the activity results in minimal adverse effect on the aquatic
environment.

3.3 Pre-construction Notification for Loss of Streambed Exceeding 150 Feet
Prior to use of any NWP for any activity which impacts more than 150 total linear feet of

perennial stream, intermittent or ephemeral stream, the permittee shall submit a PCN to the
District Engineer prior to commencing the activity (see General Condition 32). This applies to
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NWPs that do not have specific notification requirements. If a NWP has specific notification
requirements, the requirements of the NWP should be followed.

3.4 Restriction on Use of Live Concrete

For all NWPs which allow the use of concrete as a building material, live or fresh concrete,
including bags of uncured concrete, may not come into contact with the water in or entering into
waters of the United States. Water inside coffer dams or casings that has been in contact with
wet concrete shall only be returned to waters of the United States after the concrete is set and
cured and when it no longer poses a threat to aquatic organisms.

3.5 Requirements for Using Riprap for Bank Stabilization

For all NWPs that allow for the use of riprap material for bank stabilization, the following
measures shall be applied:

3.5.1. Where bank stabilization is conducted as part of an activity, natural design, bioengineering
and/or geoengineering methods that incorporate natural durable materials, native seed mixes, and
native plants and shrubs are to be utilized to the maximum extent practicable.

3.5.2. Filter cloth must be placed underneath the riprap as an additional requirement of its use in
North Carolina waters. The placement of filter fabric is not required if the riprap will be pushed
or “keyed” into the bank of the waterbody. A waiver from the specifications in this Regional
Condition may be requested in writing. The waiver will only be issued if it can be demonstrated
that the impacts of complying with this Regional Condition would result in greater adverse
impacts to the aquatic environment.

3.5.3. The placement of riprap shall be limited to the areas depicted on submitted work plan
drawings.

3.5.4. The riprap material shall be clean and free from loose dirt or any pollutant except in trace
quantities that would not have an adverse environmental effect.

3.5.5. It shall be of a size sufficient to prevent its movement from the authorized alignment by
natural forces under normal conditions.

3.5.6. The riprap material shall consist of clean rock or masonry material such as, but not limited
to, granite, marl, or broken concrete.

3.6 Requirements for Culvert Placement

3.6.1 For all NWPs that involve the construction/installation of culverts, measures will be
included in the construction/installation that will promote the safe passage of fish and other
aquatic organisms. The dimension, pattern, and profile of the stream above and below a pipe or
culvert should not be modified by altering the width or depth of the stream profile in connection
with the construction activity. The width, height, and gradient of a proposed culvert should be
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sufficient to pass the average historical low flow and spring flow without adversely altering flow
velocity. Spring flow is the seasonal sustained high flow that typically occurs in the spring.
Spring flows should be determined from gage data, if available. In the absence of such data,
bank-full flow can be used as a comparable indicator.

In Public Trust Areas of Environmental Concern (AEC) and/or the Estuarine Waters AEC as
designated by the Coastal Area Management Act (CAMA): All pipes/culverts must be
sufficiently sized to allow for the burial of the bottom of the culvert at least one foot below
normal bed elevation.

Circular
Culvert

Streambed
Material

12 Inches
L

In all other areas: Culverts greater than 48 inches in diameter will be buried at least one foot
below the bed of the stream. Culverts 48 inches in diameter or less shall be buried to maintain
aquatic passage and to maintain passage during drought or low flow conditions, and every effort
shall be made to maintain the existing channel slope.

Culverts must be designed and constructed in a manner that minimizes destabilization and head
cutting. Destabilizing the channel and head cutting upstream should be considered and
appropriate actions incorporated in the design and placement of the culvert.

A waiver from the depth specifications in this condition may be requested, in writing, by the
permittee and issued by the Corp; this request must be specific as to the reasons(s) for the
request. The waiver will be issued if it can be demonstrated that the proposed design would
result in less impacts to the aquatic environment.

All counties: Culverts placed within riparian and/or riverine wetlands must be installed in a
manner that does not restrict the flow and circulation patterns of waters of the United States.
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Culverts placed across wetland fills purely for the purposes of equalizing surface water do not
have to be buried, but the culverts must be of adequate size and/or number to ensure unrestricted
transmission of water.

3.6.2 Bank-full flows (or less) shall be accommodated through maintenance of the existing bank-
full channel cross sectional area. Additional culverts or culvert barrels at such crossings shall be
allowed only to receive bank-full flows.

Approach Fill

Foadwray I

Culvert buried
Bankfiall || belowstreambed

44/ to appropriate

. # depth (if required).
Baffles Stream

Blockage  Bottom

3.6.3 Where adjacent floodplain is available, flows exceeding bank-full should be accommodated
by installing culverts at the floodplain elevation. Additional culverts or culvert barrels at such
crossings should not be buried, or if buried, must have sills at the inlets to ensure that they only
receive flows exceeding bank-full.

3.6.4 Excavation of existing stream channels shall be limited to the minimum necessary to
construct or install the proposed culvert. The final width of the impacted stream at the culvert
inlet and outlet should be no greater than the original stream width. A waiver from this condition
may be requested in writing; this request must be specific as to the reason(s) for the request. The
waiver will be issued if the proposed design would result in less impacts to the aquatic
environment and/or if it can be demonstrated that it is not practicable to restore the final width of
the impacted stream at the culvert inlet and outlet to the width of the original stream channel.

3.6.5 The width of the culvert shall be comparable to the width of the stream channel. If the
width of the culvert is wider than the stream channel, the culvert shall include baffles, benches
and/or sills to maintain the width of the stream channel. A waiver from this condition may be
requested in writing; this request must be specific as to the reason(s) for the request. The waiver
will be issued if it can be demonstrated that it is not practicable or necessary to include baffles,
benches or sills and the design would result in less impacts to the aquatic environment.

3.7 Notification to NCDEQ Shellfish Sanitation Section

Permittees shall notify the NCDEQ Shellfish Sanitation Section prior to dredging in or removing
sediment from an area closed to shell fishing where the effluent may be released to an area open
for shell fishing or swimming in order to avoid contamination from the disposal area and cause a
temporary shellfish closure to be made. Such notification shall also be provided to the
appropriate Corps Regulatory Field Office. Any disposal of sand to the ocean beach should
occur between November 1 and April 30 when recreational usage is low. Only clean sand
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should be used and no dredged sand from closed shell fishing areas may be used. If beach
disposal were to occur at times other than stated above or if sand from a closed shell fishing area
IS to be used, a swimming advisory shall be posted, and a press release shall be issued by the
permittee.

3.8 Submerged Aquatic Vegetation

Impacts to Submerged Aquatic Vegetation (SAV) are not authorized by any NWP, except NWP
48, unless EFH Consultation has been completed pursuant to the Magnuson-Stevens Fisheries
Conservation and Management Act (Magnuson-Stevens Act). Permittees shall submit a PCN
(See NWP General Condition 32) to the District Engineer prior to commencing the activity if the
project would affect SAV. The permittee may not begin work until notified by the Corps that the
requirements of the Magnuson-Stevens Act have been satisfied and that the activity is
authorized.

3.9 Sedimentation and Erosion Control Structures and Measures

All PCNs will identify and describe sedimentation and erosion control structures and measures
proposed for placement in waters of the United States. The structures and measures should be
depicted on maps, surveys or drawings showing location and impacts to jurisdictional wetlands
and streams.

3.10 Restoration of Temporary Impacts to Stream Beds

Upon completion of work that involves temporary stream impacts, streambeds are to be restored
to pre-project elevations and widths using natural streambed material such that the impacted
stream reach mimics the adjacent upstream and downstream reach. The impacted area shall be
backfilled with natural streambed material to a depth of at least 12 inches or to the bottom depth
of the impacted area if shallower than 12 inches. An engineered in-stream structure or material
can be used to provide protection of a buried structure if it provides benefits to the aquatic
environment and can be accomplished by a natural streambed design. A permittee may request a
waiver of this condition if it is determined a buried structure needs significant physical protection
beyond those provided in this condition. This condition does not apply to NWP 27 — Aquatic
Habitat Restoration, Enhancement, and Establishment Activities.

3.11 Restoration of Temporary Impacts to Stream Banks

Upon completion of work involving temporary stream bank impacts, stream banks are to be
restored to pre-project grade and contours or beneficial grade and contours if the original bank
slope is steep and unstable. Natural durable materials, native seed mixes, and native plants and
shrubs are to be utilized in the restoration. Natural designs which use bioengineered and/or geo-
engineered methods are to be applied. An engineered structure or material can be used to provide
protection of a buried structure if it provides benefits to the stream bank environment, provided it
is not in excess of the minimum amount needed for protection and does not exceed an average of
one cubic yard per running foot placed along the bank below the plane of the ordinary high water
mark. A permittee may request a waiver of this condition if it is determined a buried structure
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needs significant physical protection beyond those provided in this condition. This condition
does not apply to NWP 27 — Aquatic Habitat Restoration, Enhancement, and Establishment
Activities.

3.12 Federal Navigation Channel Setbacks and Corps Easements

3.12.1 Authorized structures and fills located in or adjacent to Federally authorized waterways
will be constructed in accordance with the latest setback criteria established by the Wilmington
District Engineer. You may review the setback policy at
http://www.saw.usace.army.mil/Missions/Navigation/Setbacks.aspx. This general permit does
not authorize the construction of hardened or permanently fixed structures within the Federally
Authorized Channel Setback, unless the activity is approved by the Corps. The permittee shall
submit a PCN (see General Condition 32) to the District Engineer prior to the construction of any
structures or fills within the Federally Authorized Channel Setback.

3.12.2 The permittee shall obtain a Consent to Cross Government Easement from the
Wilmington District’s Land Use Coordinator prior to any crossing of the Corps easement and/or
prior to commencing construction of any structures, authorized dredging or other work within the
right-of-way of, or in proximity to, a federally designated disposal area. The Land Use
Coordinator may be contacted at: CESAW-OP-N, 69 Darlington Avenue, Wilmington, North
Carolina 28403-1343, email: SAWWeb-NAV @usace.army.mil

3.13 Northern Long-eared Bat — Endangered Species Act Compliance

The Wilmington District, U.S. Army Corps of Engineers has consulted with the United States
Fish and Wildlife Service (USFWS) in regards to the threatened Northern long-eared bat
(NLEB) (Myotis septentrionalis) and Standard Local Operating Procedures for Endangered
Species (SLOPES) have been approved by the Corps and the USFWS. This condition concerns
effects to the NLEB only and does not address effects to other federally listed species and/or
federally designated critical habitat.

A. Procedures when the Corps is the lead federal* agency for a project:
The permittee must comply with (1) and (2) below when:

* the project is located in the western 41 counties of North Carolina, to include non-
federal aid North Carolina Department of Transportation (NCDOT) projects, OR;

* the project is located in the 59 eastern counties of North Carolina, and is a non-
NCDOT project.

*Generally, if a project is located on private property or on non-federal land, and the project
is not being funded by a federal entity, the Corps will be the lead federal agency due to the
requirement to obtain Department of the Army authorization to impact waters of the United
States. If the project is located on federal land, contact the Corps to determine the lead
federal agency.
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(1) A permittee using a NWP must check to see if their project is located in the range of
the NLEB by using the following website:
http://www.fws.gov/midwest/endangered/mammals/nleb/pdf/WNSZone.pdf. If the
project is within the range of the NLEB, or if the project includes percussive activities
(e.g., blasting, pile driving, etc.), the permittee is then required to check the appropriate
website in the paragraph below to discover if their project:

* is located in a 12-digit Hydrologic Unit Code area (“red HUC” - shown as red areas
on the map), AND/OR;

* involves percussive activities within 0.25 mile of a red HUC.

Red HUC maps - for the western 41 counties in NC (covered by the Asheville Ecological
Services Field Office), check the project location against the electronic maps found at:
http://www.fws.gov/asheville/htmlis/project_review/NLEB_in_WNC.html. For the eastern
59 counties in NC (covered by the Raleigh Ecological Services Field Office), check the
project location against the electronic maps found at:
https://www.fws.gov/raleigh/NLEB_RFO.html.

(2) A permittee must submit a PCN to the District Engineer, and receive written
authorization from the District Engineer, prior to commencing the activity, if the activity
will involve any of the following:

* tree clearing/removal, construction/installation of wind turbines in a red HUC,
AND/OR;

« bridge removal or maintenance, unless the bridge has been inspected and there is
no evidence of bat use, (applies anywhere in the range of the NLEB), AND/OR:

« percussive activities in a red HUC, or within 0.25 mile of a red HUC.

The permittee may proceed with the activity without submitting a PCN to either the Corps
or the USFWS, provided the activity complies with all applicable NWP terms and general
and regional conditions, if the permittee’s review under A.(1) and A.(2) above shows that
the project is:

« located outside of a red HUC (and there are no percussive activities), and the
activity will NOT include bridge removal or maintenance, unless the bridge has
been inspected and there is no evidence of bat use, OR;

. located outside of a red HUC and there are percussive activities, but the percussive
activities will not occur within 0.25-mile of a red HUC boundary, and the activity
will NOT include bridge removal or maintenance, unless the bridge has been
inspected and there is no evidence of bat use, OR;
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. located in a red HUC, but the activity will NOT include: tree clearing/removal;
construction/installation of wind turbines; bridge removal or maintenance, unless
the bridge has been inspected and there is no evidence of bat use, and/or; any
percussive activities.

B. Procedures when the USACE is not the lead federal agency:

For projects where another federal agency is the lead federal agency - if that other federal agency
has completed project-specific ESA Section 7(a)(2) consultation for the NLEB, and has (1)
determined that the project would not cause prohibited incidental take of the NLEB, and (2)
completed coordination/consultation that is required by the USFWS (per the directions on the
respective USFWS office’s website), that project may proceed without notification to either the
USACE or the USFWS, provided all General and Regional Permit Conditions are met.

The NLEB SLOPES can be viewed on the USACE website at the following World Wide Web
Page: http://www.saw.usace.army.mil/Missions/Regulatory-Permit-Program/Agency-
Coordination/ESA/. Permittees who do not have internet access may contact the USACE at (910)
251- 4633.

3.14 Work on Eastern Band of Cherokee Indians Land

All PCNs submitted for activities in waters of the United States on Eastern Band of Cherokee
Indians (EBCI) trust land (i.e., Qualla Boundary and non-contiguous tracts of trust land), must
comply with the requirements of the latest MOU between the Wilmington District and the
Eastern Band of Cherokee Indians.

4.0 Additional Regional Conditions for Specific Nationwide Permits
4.1 NWP #14 - Linear Transportation Projects

4.1.1 If appropriate, permittees shall employ natural channel design (see definition below and
NOTE below) to the maximum extent practicable for stream relocations. All stream relocation
proposals shall include a Relocation and Monitoring Plan and a functional assessment of baseline
conditions (e.g., use of the North Carolina Stream Assessment Methodology). Compensatory
mitigation may be required for stream relocations.

Natural Channel Design means a geomorphologic approach to stream restoration based on an
understanding of valley type, general watershed conditions, dimension, pattern, profile,
hydrology and sediment transport of natural, stable channels (reference condition) and applying
this understanding to the reconstruction of a stable channel.

NOTE: For more information on Natural Channel Design, permittees should reference North
Carolina Stream Mitigation Guidance on the Corps RIBITS (Regulatory In-lieu Fee and Bank
Information Tracking System) website or at the following World Wide Web Page:
https://ribits.usace.army.mil/ribits_apex/f?p=107:27:16705499703550::NO:RP:P27 BUTTON
KEY:0.
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4.1.2 This NWP authorizes only upland to upland crossings and cannot be used in combination
with Nationwide Permit 18 to create an upland within waters of the United States, including
wetlands.

4.1.3 This NWP cannot be used for private projects located in tidal waters or tidal wetlands.

4.1.4 In designated trout watersheds, a PCN is not required for impacts to a maximum of 60
linear feet (150 linear feet for temporary dewatering) or 1/10-acre of jurisdictional aquatic
resources for proposed structures not adjoining, adjacent to, or connected to existing structures.
In designated trout waters, the permittee shall submit a PCN (see Regional Conditions 2.7 and
General Condition 32) to the District Engineer prior to commencing the activity if 1) impacts
(other than temporary dewatering to work in dry conditions) to jurisdictional aquatic resources
exceed 60 linear feet or 1/10-acre; 2) temporary impacts to streams or waterbodies associated
with dewatering to work in dry conditions exceed 150 linear feet; 3) the project will involve
impacts to wetlands; 4) the primary purpose of the project is for commercial development; 5) the
project involves the replacement of a bridge or spanning structure with a culvert or non-spanning
structure in waters of the United States; or 6) the activity will be constructed during the trout
waters moratorium (October 15 through April 15).

4.1.5 The permittee shall submit a PCN to the District Engineer prior to commencing the activity
if the activity will involve the discharge of dredged or fill material into more than 150 linear feet
of stream channel for the construction of temporary access fills and/or temporary road crossings.
The PCN must include a restoration plan that thoroughly describes how all temporary fills will
be removed, describes how pre-project conditions will be restored, and includes a timetable for
all restoration activities.
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SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIOATED, OR WEATHERED EARTH MATERIALS THAT CAN
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN L@@ BLOWS PER FOOT
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 286, ASTM D1586). SOIL CLASSIFICATION
I§ BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULAR(TY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE,

VERY STIFF.GRAY.SILTY CLAY.MOIST WITH INTERBEDDED FINE SMD LAYERS.HIGHLY PLASTIC.A-7-6

WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.
UNIFORMLY GRADED - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.
GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLE SIZES OF TWO OR MORE SIZES.

ANGULARITY OF GRAINS

THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS [S DESIGNATED BY THE TERMS:

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT REFUSAL IF TESTED. AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 60
BLOWS IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN
REPRESENTED BY A ZONE OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

ALLUVIUM (ALLUV.) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.
AQUIFER - A WATER BEARING FORMATION OR STRATA.
ARENACEQUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.

ARGILLACEOUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS, OR HAVING
A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, SUCH AS SHALE, SLATE,ETC.

MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE.

SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;

EXTREMELY INDURATED SAMPLE BREAKS ACROSS GRAINS.

ANGULAR, SUBANGUL AR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION M = AL COMPOSITION ROCK (WR) 100 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS QRGANIC. MATERIALS INERALOGICAL CRYSTALLINE FINE TO COARSE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT WHICH IT IS ENCOUNTERED. BUT WHICH DOES NOT NECESSARILY RISE TD OR ABOVE THE GROUND
CLASS. (< 35% PASSING "2001 (> 35% PASSING *200) MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ROCK (CR) WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
Al a2 ht | A5 A6 [ AT | alLa w4 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. GNE[SS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC. - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
GROwP "LA2 | A4 A5 NON-CRYSTALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN ST e
LAss.  [a-l-o [ A-Lb 5 a3 46,07 COMPRESSIBILITY ROCK NCR SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
o NN SLIGHTLY COMPRESSIBLE LL <31 ——| ROCK_TYPE INCLUDES PHYLLITE,SLATE, SANDSTONE, ETC. OF SLOPE.
238980099 MODERATELY COMPRESSIBLE LL = 31 - 50 COASTAL PLAIN \ COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD RE RECOVERY (REC. - TOTA TH OF ALL MATERIAL RECOVER TH AR
L PASSING I HIGHLY COMPRESSIBLE LL > 50 SEDIMENTARY ROCK | : \ SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED %cm& R';,N"i'ffu :onvnss'%'En ASE " F':ER,:EECNOTV,EE;D IN THE CORE BARREL DIVIDED
. T A T PERCENTAGE_OF MATERIAL = L SHELL BHOREC
10150 Mx GRANLL CLAY ] WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
:z?a ?::4‘;( 2 m 3:’;( 35 Mx|35 Mx|35 Mx|36 Mx| 36 MN| 36 MN[36 MN[36 MN s SO = ORGANIC MATERIA OREDIER S LG &Y OTHER MATERIA ROCKS DR CUTS MASSIVE ROCK-
ORGANIC MATERIAL SoILS SOILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT. FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER )
VATERIAL TRACE OF ORGANIC MATTER 2 - 3% 3 - 5% TRACE 1- 10z HAMMER [F CRYSTALLINE. SLO’:!IZOL":’Z.ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING 40 LITTLE ORGANIC MATTER 3-5% 5 - 127 LITTLE 10 - 207 .
w _ — |ag x| 41w | 40 vx| 41| 48 wix| 41 o 40 mx| 4 SOILS WITH MODERATELY ORGANIC 5 - 10v 12 - 207 SOME 20 - 35% VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN. DIP_DIRECTION (DIP AZIMUTHI - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
TTLE OR : . g v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF DIE_DIRECTION 1DIF_AZIMUTH)
u HIGHLY ORGANIC > 10% > 20% HIGHLY 357 AND ABOVE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
Pl 6 MX NP |10 MX (10 MX| 11 MN [ 11 MN 10 MX 10 MX| 11 MN | 11 MN NODERATE HIGHLY OF A CRYSTALLINE NATURE.
GROP INDEX | 0 0 ° AMX |8 X |12 MX|16 MX|ND MK|  ANDUNTS OF Oronc GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO EAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
SOILS SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
USUAL TYPES [STONE FRAGS. ORGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLLI 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
o vuos | canveL, o | FINE SILTY R CLAYEY SILTY CLAYEY MATTER AVARS CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS gap | SN0 | ORAVEL AND SeND Sous SoILS Y _ STATIC WATER LEVEL AFTER 24 HOURS MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
P P p PERCHED WATER. SATURATED ZONE.OR WATER BEARING STRATA MoD.) GRANITOID ROCKS, :os‘:m:z;nspans ARE DULL AND IJIFSCELLI?IRED. SOMi s:onw cn;Av; :%CJM:::ED PARENT MATERIAL.
A5 SUBGRADE EXCELLENT TO 600D FAIR TO POOR PODR FOOR | UNSUITRBLE O~ SPRING OR SEEP 3?';"; fgégs ;’ggf HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH FLOOD PLAIN (FP) - LAND BORDERING A STREAM,BUILT OF SEDIMENTS DEPOSITED BY THE STREAM,
PIOF A-7-5 SUBGROUP 1S < LL - 30 :Pl OF A-7-6 SUBGROUP IS > LL - 38 MODERATELY AL ROCK EXCEPT GUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS. AL FELDSPARS DULL Lo:mnon (FM.) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH
RANGE OF STANDARD RPNGE OF UNCONFINED (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES *CLUNK SOUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
PRIMARY SOIL TYPE COMPACTNESS OR PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) 227925 p1P & DIP DIRECTION IF_TESTED, WOULD YIELD SPT REFUSAL
CONSISTENCY Iy LEOGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
IN-VALUE> (TONS/FT) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <2 ser SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED . R MORE DIRECTIONS.
CENERALL ¥ LOOSE 470 10 SOIL svMBOL Gm go TEST BORING () iNgraliation T0 SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS
GRANULAR MEDIUM DENSE 2 10 30 wa CONE. PENETROME TER IF_TESTED, WOULD YIELD SPT N VALUES > 100 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIA ARTIFICIAL FILL (AF)OTHER USUALLY INDICR a < OF RAINAGE.
NN CONESIVE) DENSE 30 10 %0 Trn ROADWAY EMBanMENT D AUCER BORING e &% VERY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE
VERY DENSE > 58 SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS. WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 <22 —— =~ INFERRED SOIL BOUNDARY -Q_ CORE BORING ° SOUNDING ROD o SEV. REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN [NTERVENING [MPERVIOUS STRATUM.
GENERALLY SOFT 27104 2.25 10 0.5 - 1EST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. JF TESTED, WOULD YIELD SPT N VALUES < @@ 8PF RESIDUAL (RES.) SOIL - SOIL FORMED [N PLACE BY THE WEATHERING OF ROCK.
NATERIAL e 51018 v 7S INFERRED RoC LN O MONTOnNG Ve $ WITH cORE COMPLETE AT IERED. CONCENTRATIONS. UARTZ MY GE PRESENT A8 DIES OR STRINGERS. SapROLITE 1s | HOCK OUALITY.DESIGNATION (R00)- & MEASURE OF ROCK OUALITY DESCRIGED Y TOTAL LENGTH OF
PIEZOMETER g g ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VER:AFS',;[FF 15)73@3@ 2 :04 4 wTypet ALLUVIAL SOIL BOUNDARY A REEATAT N (O~ SPT N-VALUE ALSD AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE.
ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS ROCK
VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES g
U.S. STD. SIEVE SIZE 4 12 40 (3] 200 270 @ UNDERCUT mgt‘lﬁfgilsliafsxfsﬁvmION - 22‘3'5??25'5”95?°30V?143"3'5 SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
DPENING (MM) 476 2000 0.42 025 0.075 0.053 een e o B S Feer o HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
CoSE TN SHALLOW UNCLASSIFIED EXCAVATION - T On Bar L 70 DETACH HAND SPECIMEN THE BEDDING OR SCHISTOSITY OF THE [NTRUDED ROCKS.
BOULDER COBBLE GRAVEL SILT cLay UNDERCUT D\J ACCEPTABLE DEGRADABLE ROCK .
(BLOR.) (COB.) GR.) SAND SAND (SL.) ) MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 8.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
(CSE. 5D.) (F_SD.) ABBRE VIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 305 75 2.0 2.25 0.05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF) OF
SIZE N, 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED .25 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 LB. HAMMER FALLING 30 INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL
CL. - CLAY MOD. - MODERATELY 7)Y - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES I INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC 4= DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN @.1 FOOT PER 60 BLOWS.
S0IL MDISTURE SCALE FIELD MOISTURE CSE. - COARSE ORG. - ORGANIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC. - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION CUIDE FOR FIELD MOISTURE DESCRIPTION | pyr . oy aTOMETER TEST PMT - PRESSUREMETER TEST ~  SAMPLE ABBREVIATIONS FROM CHIPS T0 SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF & PICK POINT. SMALL. THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
SATURATED USUALLY LIOUID: VERY WET. USUALLY o -n?;N::rllco PENETRATION TEST ggp' 'QZZ"@ELE'? gs- B‘;‘;Kll’ SPOON PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
- - : . e-v . - 3 - SPL LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
1SATa FROM BELOW THE GROUND WATER TABLE | £ - FINE oL - eILT, SILTY o - SHELBY TUBE VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH T H T aa I e o ronee
W LIOUID LIMIT F 0SS, - FOSSILIFEROUS o - sLieHILY ne - Rock SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
T g : - FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
PLASTIC SEMISOL (0f REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
R?PNI?E - WET - W) ATTAIN OPTIMUM MOISTURE FRACS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK:
pLL L pLASTIC LIMIT HI. - HIGHLY v - VERY RaTio TERM voRE _f"‘:ﬁ":g ceer IERM —TTC;ENEETSS BORING ELEVATIONS TAKEN FROM 20I8-12-13 Elliott Extension
EGUIPMENT USED ON SUBJECT PROJECT VERY WIDE H VERY THICKLY BEODED .
i | ooroum worsre - MOIST - w0 SOLIDS AT OR NEAR OPTIMUM MOISTURE Jeny oy T e 8 AN Exlsting.tin DATED 09/17/19 ELEVATION: FEET
oL | SHRINKAGE LIMIT DRILL UNITS: ADVANCING T0OLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEODED 0.6 - 1.5 FEET NOTES:
T [ cme-asc [] crav erts automatic [ ] manvaL CLOSE .16 TO 1FOOT VERY THINLY BEDDED 2.03 - 0.6 FEET NOlES:
" DRY - (D REQUIRES AODITIONAL WATER TO . VERY CLOSE LESS THAN .16 FEET THICKLY LAMINATED 0.008 - 0.03 FEET FIAD - FILLED IMMEDIATELY AFTER DRILLING
ATTAIN OPTIMUM MOISTURE |:| ME-55 |:| 67 CONTINUOUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET
PLASTICITY & HOLLOW AUGERS (s g INDURATION
CME-550 HARD FACED FINGER BITS ] FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
PLASTICITY [NDEX (P1) DRY STRENGTH |:| N
NON PLASTIC -5 VERY LOW [] runc.-carsIoe INSERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
SLIGHTLY PLASTIC 6-15 SLIGHT [ vene sremr TEST (] cosms [] s sovancen HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MODERATELY PLASTIC 16-25 MEDIUM [ rost HoLe oicoer MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
HIGHLY PLASTIC 26 OR MORE HIGH [] portasLe HoisT [] wicone *STEEL TEETH HAND. AUGER BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR TRICONE * TUNG.-CARB. GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
[X] _mosiLE B-57 O (] souone aoo INDURATED DIFFICULT TO BREAK WITH HAMMER.
DESCRIPTIONS MAY [NCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). |:| CORE BIT |:| VANE SHEAR TEST

DATE: 1-XX-17
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Appendix C
SHEET 3

Project No.: G18081.00

Falcon Project No.: G18081.00
DESCRIPTION: Elliott Road Extension
SUBJECT: Roadway Subsurface Investigation — Inventory

PROJECT DESCRIPTION

This project consists of 0.86 miles of proposed new roadway construction, widening and
intersection improvements along Elliott Road in Chapel Hillin Orange County. Elliott Road
will be extended from Fordham Boulevard to Ephesus Church Road. A new roundabout
will be constructed at the intersection of Elliott Road, Ephesus Church Road and
Apartment Drive. Elliot Road west of Fordham Boulevard will be widened with driveway
improvements at multiple intersections. Two culvert extensions will be constructed to
maintain water crossings across the -L- and -Y1- alignments. One retaining wall will be
installed at the culvert along Fordham Boulevard.

The investigation was conducted between August 30t and September 4™, 2019 in
general accordance with our Scope and Fee Estimate for Geotechnical Investigation
and Engineering Services dated June 8™, 2018. The information provided in this report is
based solely on our site reconnaissance, soil test borings and laboratory test data,
engineering evaluation of these data, and generally accepted soil and foundation
engineering practices and principles.

A total of twelve (12) Standard Penetration Test (SPT) and two (2) hand auger borings
were drilled for the proposed roadway alignments. All mechanical borings were drilled
using a Mobile B-57 ATV mounted drill rig equipped with 2 Va-inch inside diameter hollow-
stem augers, and SPT testing was performed with an automatic hammer. Representative
soil samples, collected with a split-barrel sampler were selected for laboratory testing to
verify visual field classifications. In addition, a bulk sample was collected for standard
Proctor compaction and California Bearing Ratio (CBR) testing. At two (2) locations along
the existing roadway, existing pavements were cored, measured, and Dual Mass
Dynamic Cone Penetrometer (DCP) testing completed on the sulbbgrade to depths of up
to three feet to correlate in-situ CBR values. The dual mass DCP used is manufactured by
Kessler Soils Engineering Products, Inc. CBR values were estimated using software
provided by the manufacturer which utilizes correlations established by the Army Corps
of Engineers Waterways Experiment Station.
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Portions of the following alignment, totaling approximately 0.74 miles were investigated.
Other minor driveways are included on the project, but improvements are not
anficipated to be significant enough to warrant investigation.

Alignment Station (ft

-L- (Elliott Road) 13+44 to 32+50
-Y1- (Fordham Boulevard) 9+23 t0 18+16
-Y2- (Ephesus Church Road) 11456 10 20+22

AREAS OF SPECIAL GEOTECHNICAL INTEREST

l.  The following location encountered soft soil (blow count of less than 4) within 4
feet of the ground surface:

Alignment Station (ft Offset
-L- 19+12 32 ftLT
-L- 24+00 CL

-L- 27+02 34 fi LT

ll.  The following location encountered highly plastic (Plasticity Index greater than
36) within 4 feet of the ground surface:

Alignment Station (ft Offset
-L- 26+00 CL
-L- 30+37 CL
-L- 32+00 CL

.  The following location encountered groundwater within 6 feet of existing grade
and may cause issues during consstruction:

Alignment Station (ft Offset
-L- 24+00 CL
-L- 27+02 34 ft LT

www.FalconEngineers.com

1210 Trinity Road, Suite 110 | Cary, North Carolina 27513 | T 919.871.0800
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Project No.: G18081.00

PHYSIOGRAPHY AND GEOLOGY

According to the Geologic Map of North Carolina (1985), the site is located in the Triassic
Basin geologic formation. The Triassic Basin was formed by the infiling of a Rift Basin along
the Jonesboro Fault with upland sediments, and subsequent consolidation of these
sediments into rock. Specifically, rocks at the site are noted as the Chatham Group (TRc),
consisting of conglomerate, fanglomerate, sandstone, and mudstone. This region of
North Carolina is also known to be infruded by numerous dikes and sills of diabase, a form
of crystalline, igneous rock formed when magma is forced up through or into the earth’s
crust.

Existing site topography is roling terrain typical of North Carolina’s Piedmont
Physiographic Province. The site is located in northeast Chapel Hill. The existing corridor
is highly developed with commercial properties to the west of Fordham Boulevard and
residential properties to the east. The extension of Ellioft Road east of Fordham Boulevard
will pass through an existing apartment complex. The apartment complex was fenced in
and in the beginning stages of preparation for demolition at the time of this investigation.
Booker Creek passes below Elliot Road and Fordham Boulevard in the western portion of
the project corridor.

SOIL PROPERTIES

A variety of soils were encountered along the project, including existing Artificial Fill,
Roadway Embankment fill, Alluvial soils, Residual soils and Weathered Rock.

Artificial Fill soils were encountered in one location in association with previous
construction along the alignment. These soils consist of up to 12 feet of dry to wet, soft to
stiff, sandy and silty clay (A-6, A-7) and loose to very dense, clayey and silty sand (A-2-5,
A-2-6).

Roadway Embankment soils were encountered at the ground surface adjacent to or
beneath existing roadways. These soils consist of 2 to 8 feet of moist, very soft, sandy silt
and silty clay (A-4, A-7) and medium dense to dense, silty sand (A-2-4) with with gravel,
cobbles, and boulders.

Alluvial soils were encountered at the ground surface or beneath roadway embankment
fills. These soils extend up to 22 feet blow existing ground surface and consist of moist to
saturated, very soft, sandy clay (A-6) and very loose to loose, silty and clayey sand (A-2-
4, A-2-6) with wood fragments.

Residual soils were encountered at ground surface or beneath the artificial and roadway
embankment fills and alluvial soils. These soils consist of moist, medium stiff to very stiff,
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clayey silt and sandy and silty clay (A-5, A-6, A-7) and medium dense to very dense, silty
and clayey sand (A-2-4, A-2-5, A-2-6).

Weathered Rock (WR) is a very hard material with properties intermediate of soil and
rock. WR is classified as having an N-value of greater than 100 blows per one foot. WR
encountered on the project generally consists of red-brown and tan weathered Triassic
mudstone and was encountered between 1 1o 22 feet below ground surface.

GROUNDWATER PROPERTIES

Groundwater levels were measured at the time of boring completion and where
possible, after a waiting period of at least 24 hours. Borings drilled in close proximity to
existing roadways were backfilled immediately after completion due to safety
considerations. Groundwater measurements were not observed within é feet of
proposed subgrade. Detailed measurements can be found in the profile and cross-
sections.

Booker Creek crosses both the -L- and -Y1- alignment the western end of the project
corridor. Booker Creek crosses beneath Elliott Road at approximately -L- Sta. 17+55 and
beneath Fordham Boulevard at approximately -Y1- Sta.13+35.

ADDITIONAL LABORATORY TESTING

The following bulk sample was obtained:

Sample Location Depth (ft Test
BS-1 15+25, 14’ RT, -Y2- 0.5 -40 Cadlifornia Bearing Ratio, Standard Proctor
BS-2 26+00, CL, -L- 0.5-40 California Bearing Ratio, Standard Proctor

Classification test results for the bulk sample is included in the subsurface profiles and
cross sections and Standard Proctor and California Bearing Ratio (CBR) data is attached
in the Appendix.

www.FalconEngineers.com

1210 Trinity Road, Suite 110 | Cary, North Carolina 27513 | T 919.871.0800
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CLOSING

Falcon appreciates the opportunity to have provided our geotechnical engineering
services for the above referenced project. If you have any questions concerning the
contents of this report or need additional information, please do not hesitate to contact
our office.

FALCON ENGINEERING, INC.

Report Prepared By: Report Reviewed By:
/W

W. Scott Hunsberger, PE Jeremy R. Homm, PE

Geotechnical Engineer Geotechnical Engineering Manager
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it wos prepared. Reuse of and improper reliance on this document without written autharization ond odaptation by Kimley—Horn and Associates, Inc. shall be without liobility to Kimley—Horn and Associates, Inc.

This document, together with the concepts ond designs presented herein, @s an instrument of service, is intended only for the specific purpose and client for which
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Falcon Engineering, Inc. 1210 Trinity Road, Suite 110 Cary, NC 27513

PAVEMENT SECTION AND SUBGRADE CONDITION SUMMARY

ELLIOTT ROAD EXTENSION

TOWN OF CHAPEL HILL, NORTH CAROLINA

Falcon Project No.: G18081.00

TEST LOCATION PAVEMENT SECTION THICKNESS (INCHES) SUBGRADE
AGGREGATE IN-SITU NOTES
ALIGNMENT STATION OFFSET LANE HMA BASE TOTAL CBR
-L- 15+00 CL WESTBOUND, TRAVEL LANE 9.00 0.00 9.00 4 Multiple Layers, Delaminated at 2" and 3"
-Y2- 18+00 CL EASTBOUND, TRAVEL LANE 10.00 0.00 10.00 é Multiple layers delaminated, deteriorated and crumbled
REPRESENTATIVE AVERAGE 9.50 0.00 9.50 N/A -
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PAVEMENT CORE - L_15+00_CL

PAVEMENT CORE - Y2_18+00_CL

FALCON ENGINEERING, INC.

PAVEMENT CORE PHOTOGRAPHS

1210 TRINITY ROAD, SUITE 110

ALCON CARY, NC 27513

PHONE: 919.871.0800
FAX: 919.871.0803

ELLIOTT ROAD EXTENSION
ORANGE COUNTY, NORTH CAROLINA
FALCON PROJECT NO.: G18081.00
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/DHERETX16

DCP TEST DATA

File Name: (P-01) L_15+00_CL

Project:

G18081.00 (Elliot Rd. Ext.)

Location:

(N794273/E1992456)Chapel Hill, NC

™ Hammer

101 Ibs.
@ 176 1bs.

o Both hammers used

Date: 3-Sep-19
Soil Type(s): A-2-6

Soil Type
QocH
O

. All other soils

DCP TEST DATA

File Name: (P-02) Y2_18+00_CL

Project:
Location:

G18081.00 (Elliot Rd. Ext.)

(N794483/E1994359)Chapel Hill, NC

™ Hammer

101 Ibs.
@ 1761bs.

O Both hammers used

Date:

3-Sep-19

Soil Type(s): A-2-6

Soil Type
OocH

Qa

. All other soils

No. of
Blows

Accumulative
Penetration
(mm)

Type of
Hammer

0
25

39

48

55

63

i

DEPTH, in.

10

15

20

25

30

35

40

0.1

CBR
1.0 10.0 100.0

254

|

381

508

635

1016

0.1

1.0 10.0 100.0

DEPTH, mm

No. of
Blows

Accumulative
Penetration
(mm)

Type of
Hammer

i
]

Alajaiajajiajajiaiaiaia

i

a0 g o; g

i
i
i

slalalaanlaa

Aalajalala

DEPTH, in.

0.1

1.0

CBR

100.0

—

127

10

254

381

15

20

508

25

635

30

35

hd

762

889

40

1016

0.1

1.0

10.0

100.0

DEPTH, mm
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DRY UNIT WEIGHT, pcf

01A COMPACTION G18081.00_LABORATORY.GPJ FALCON_FORMAT.GDT 9/23/19

FALCON ENGINEERING, INC.
1210 TRINITY ROAD, SUITE 110
CARY, NC 27513

LCON

LABORATORY COMPACTION TEST RESULTS

FALCON ENGINEERING

1210 TRINITY RD., SUITE 110, Cary, NC 27513

IDHERETX18

CBR (CALIFORNIA BEARING RATIO) OF LABORATORY COMPACTED SOIL
AASHTO T-193 \ ASTM D-1883

PAGE 1 OF 1
PHONE: 919.871.0800
www.falconengineers.com
145
\\ \
\
A\
140 A1\ Project No. G18081.00
) \ Project Name: Elliot Road Extension
VI
! \ Sample No: BS-01
135 A Source of Material: B-07
\ Color: Brown
\ Visual/Manual Description:
130 X USCS Classification: SANDY LEAN CLAY(CL)
Y \ AASHTO Classification: A
A Test Method: AASHTO T-929 Method A
\\‘ \
125 A
0 TEST RESULTS
\
T\ Maximum Dry Unit Weight: 114.9 PCF
120 R Optimum Water Content: 140%
\ \ Natural Water Content: 10.5%
. \ Percent Passing #200: 543 %
15 it ‘\ \
AT
k¢ ATIERBERG LIMITS
¢ A
Nel LL PL Pl
110 A 31 17 14
\\
Curves of 100% Saturation
N for Specific Gravity Equal to:
105 JERNIAN L
\ 2.8
N ——- 2.7
NN 2.6
\
100 LN
\
AR
\
95 SN
AERN
NAN
N\
90 \\
\\
\
. N
85 \
\\
AN
\\
NN
80 NN\
0 5 10 15 20 25 30 35 10

WATER CONTENT, %

PROJECT #: G18081.00 9/20/2019
PROJECT NAME: Elliot Road Extension
BORING: B-07 SAMPLE: DEPTH: 0.5-4.0'
SOIL DESCRIPTION: Brown Sandy Clay (A-6)
COMPACTION METHOD AASHTO T-99A SOAK 96 HRS.
MAXIMUM DRY DENSITY 114.9 PCF STRAIN RATE .05 IN / MIN.
OPTIMUM MOISTURE CONTENT 14.0% LOAD CELL 6000
TEST DATA SURCHARGE WEIGHT 10 Ib.
DRY DENSITY 112.6 PCF SURCHARGE PER SQUARE FOOT 51 Ibs/sq.ft.
MOISTURE CONTENT 13.9% FINAL MOISTURE CONTENT N/A
PERCENT COMPACTION 98.0% SWELL 3.95%
CORRECTED
CBR VALUE AT .1" 4.4 4.5
CBR VALUE AT .2" 4.6 4.6
STRESS-PENETRATION CURVE
140.0
120.0
100.0
7]
o
~ 80.0 o
[2] o
7]
w
E 60.0 —>
»n
40.0 —
!
/
/
20.0 —
/
0.0 &
0 0.1 0.2 0.3 0.4 0.5
| PENETRATION (IN.) |
LIQUID LIMIT 31 | PLASTIC LIMIT 17 | PLASTIC INDEX 14
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DRY UNIT WEIGHT, pcf

01A COMPACTION G18081.00_LABORATORY.GPJ FALCON_FORMAT.GDT 9/23/19

LCON

FALCON ENGINEERING, INC.
1210 TRINITY ROAD, SUITE 110
CARY, NC 27513

PHONE: 919.871.0800

www.falconengineers.com

LABORATORY COMPACTION TEST RESULTS

PAGE 1 OF 1

145
\‘\
140 Project No. G18081.00
\ Project Name: Elliot Road Extension
\
\ Sample No: BS-02
135 A Source of Material: B-03
\ Color: Tan
\ Visual/Manual Description:
130 : USCS Classification: SANDY FAT CLAY (CH)
A AASHTO Classification: A-7-6
A Test Method: AASHTO T-99 Method A
\\‘ \
125 \
\
y TEST RESULTS
\
U\ Maximum Dry Unit Weight:  109.2 PCF
120 \ Optimum Water Content: 17.5%
\\ Natural Water Content: 249 %
\ Percent Passing #200: 646.5%
115 W\
\
. \\
R LL PL Pl
110 e 58 21 37
AN :
N\~ Curves of 100% Saturation
p 4 Ua: \ \ for Specific Gravity Equal to:
105 Pd &\ — 58
. - 27
NN . 26
\
100 P
\
AR
\
95 SN
NN
\
N\
90 \\
\\
\
. N
85 \
N
\ \\
\\
NN
80 INAN
0 5 10 15 20 25 30 35 40

WATER CONTENT, %

FALCON ENGINEERING

1210 TRINITY RD., SUITE 110, Cary, NC 27513

/DHERTX1O

CBR (CALIFORNIA BEARING RATIO) OF LABORATORY COMPACTED SOIL

AASHTO T-193 \ ASTM D-1883

PROJECT #: G18081.00 DATE: _ 9/20/2019
PROJECT NAME: Elliot Road Extension
BORING: B-03 SAMPLE: BS-02 DEPTH: 0.5-4.0°
SOIL DESCRIPTION: Tan Silty Clay (A-7-6)
COMPACTION METHOD AASHTO T-99A SOAK 96 HRS.
MAXIMUM DRY DENSITY 109.2 PCF STRAIN RATE .05 IN/ MIN.
OPTIMUM MOISTURE CONTENT 17.5% LOAD CELL 6000
TEST DATA SURCHARGE WEIGHT 10 Ib.
DRY DENSITY 109.0 PCF SURCHARGE PER SQUARE FOOT | 51 Ibs/sq.ft.
MOISTURE CONTENT 17.2% FINAL MOISTURE CONTENT N/A
PERCENT COMPACTION 99.8% SWELL 1.59%
CORRECTED
CBR VALUE AT .1" 6.3 N/A
CBR VALUE AT .2" 6.5 N/A
STRESS-PENETRATION CURVE
180.0
160.0
—
140.0 -
= 1200 —
L
n 100.0 }
[72] -
vd L —
= i
21 00 —
V4
/
40.0 -
II
200
II
0.0 ¥
0 0.1 0.2 0.3 0.4 0.5
| PENETRATION (IN.) |
LIQUID LIMIT 58 | PLASTIC LIMIT 21 | PLASTIC INDEX 37
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Appendix C

ALCON

October 7, 2019

Mt. Chad Beck, PE
Kimley-Horn and Associates, Inc.
3001 Weston Parkway

Cary, NC 27513

Project No.: 011159020

County: Orange

Project Description: Elliott Road Extension

Subject: Roadway Geotechnical Recommendations

As authorized, Falcon Engineering, Inc. (Falcon) has completed the geotechnical subsurface investigation for the
proposed Elliott Road Extension in the Town of Chapel Hill, North Carolina. This report includes roadway ge-
otechnical recommendations for the preparation of final design, right of way plans, construction cost estimates,

and construction procedures.

Recommendations and evaluations provided by Falcon are based on the information provided by Kimley-Horn
and Associates Inc. and established NCDOT standards. Modifications of our recommendations and evaluations
may be required if there are changes to the design. Recommendations in this report are in part based on data
obtained from soil borings. The nature and extent of variations between borings may not become evident until

construction.

Our professional services for this project have been performed in accordance with generally accepted engineering
practices. No other warranty, expressed or implied, is made. Falcon appreciates the opportunity to have provided
you with geotechnical engineering services for this project. If you have any questions regarding this report, please

contact our office.

Respectfully submitted:
FALCON ENGINEERING, INC.

0 ‘ ..- y .

[5A469AC80FCD49E...
W. Scott Hunsberger, PE Jeremy R. Hamm, PE
Geotechnical Engineer Geotechnical Engineering Manager

FALCON ENGINEERING, INC. / 1210 TRINITY ROAD, SUITE 110 CARY NC 27513/ P: 919-871-0800 / WWW.FALCONENGINEERS.COM
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ROADWAY GEOTECHNICAL RECOMMMMNBAZHINS F

Project No.: 011159020
DESCRIPTION: Elliott Road Extension

SUBJECT: Roadway Subsurface Investigation — Recommendations

Falcon has completed the subsurface investigation for this project and submits the following recommendations:
I. Slope/Embankment Stability

A. Slope Design

It is recommended that all roadway embankment fill and cut slopes be constructed at a 2:1 (H:V)
ratio or flatter for this project.

B. Undercut for Embankment Stability

Soft surficial soils are present in portions of the site where new embankments will be placed.

These soils may not provide adequate stability for construction of embankments.

To assist in embankment stabilization in such locations, it is recommended that a quantity of 650
CY of undercut be included in the contract as a contingency to be used at the discretion of the

engineet.

C. Geotextile for Soil Stabilization

To aid in the placement of fill over unstable soil, it is recommended that a quantity of 650 SY of
Geotextile for Soil Stabilization be included in the contract as a contingency to be used at the

discretion of the engineer.

1I. Subgrade Stability

A. Subsurface Drainage — Subsurface Drain

Based on subsurface conditions and the condition of the existing road, we do not anticipate
widespread subgrade stability issues due to groundwater. However, it is recommended that a
quantity of 500 LF of 6-inch perforated corrugated plastic pipe be included in the contract as a
contingency to be used at the discretion of the Engineer. Construction of underdrains shall
follow Standard Specifications, Section 815 “Subsurface Drainage”, and Roadway Standard
Drawing 815.02 “Subsurface Drain”.

STV ENGINEERS, INC. / U-5850 / G18055.00 / 10.7.2019 2
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ROADWAY GEOTECHNICAL RECOMMMMNBAZHINS

B. Undercut for Subgrade Stability

Highly plastic soils or moderately plastic soils with more than 50% passing the number 200 sieve
and moisture contents exceeding the plastic limit were encountered at or near proposed pavement
subgrades in cut and necar-grade construction arcas. We recommend undercut of these materials
be performed to a depth of three feet beneath subgrade and one foot beyond edge of pavement
or back of curb. A total of 1,700 CY of undercut has been measured from cross sections. The

area to be undercut is listed below:

Station Quantity (CY)
25+25 to 26+75, -L- 550

32425 to 34+75, -L- 1,200

This atea is represented on the subsurface profile and cross sections by a double hatch pattern. If
highly plastic or otherwise unsuitable subgrades are present in other areas, perform Undercut. To
assist in subgrade stabilization in such locations, it is recommended an additional quantity of 400
CY of undercut be included in the contract as a contingency to be used at the discretion of the
Engineer. Undercut of unstable soils should be made to a depth of three feet, or to competent

material, whichever is less, and to a width of one foot beyond edge of pavement or back of curb.

C. Geotextile for Soil Stabilization

The use of Geotextile for Soil Stabilization is anticipated in conjunction with Undercut for
Subgrade Stabilization as discussed in Section II. B. It is recommended that a quantity of 1,900 SY
of Geotextile for Soil Stabilization be included in the contract. It is recommended that an
additional quantity of 400 SY of Geotextile for Soil Stabilization be included in the contract as a

contingency to be used at the discretion of the Engineer.

D. Aggregate Subgrade

Shallow utilities, existing roadway, and/ot staging of traffic is likely to make full depth undercut
impractical in many areas, and subgrade repair should instead be facilitated with Aggregate
Subgrade. Therefore we recommend quantities of 100 CY of Shallow Undercut, 200 tons of Class
IV Subgrade Stabilization, and 300 SY of Geotextile for Soil Stabilization be included in the
contract to be used at the discretion of the Engineer. Aggregate Subgrade shall be performed in
accordance with Section 505 of the Standard Specifications, to a width of one foot beyond edge

of pavement or back of curb, as necessary.

I11. Borrow Specifications

A. Disposal of Waste Materials
Waste Materials may be disposed of in non-structural areas, such as outside of the embankment
slopes at the discretion of the engineer.

B. Common Borrow

Common botrow for embankment fill shall meet the Statewide Criteria outlined in the Standard
Specification, Article 1018-2, Section 11 (A).

STV ENGINEERS, INC. / U-5850 / G18055.00 / 10.7.2019 3
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ROADWAY GEOTECHNICAL RECOMMMMNBAZHINS E

C. Select Granular Material

Select granular matetial for embankment/backfill, geotextile for soil stabilization, or for fill in
standing water shall meet the critetia outlined in the Standard Specifications, Article 1016-3, Class
II and/or III. The select granular material should be placed to a height of 3 feet above geotextile

for soil stabilization and/or water level.

It is recommended an additional quantity of 2,300 CY of Select Granular Material be included in
the contract for use in the areas identified in Section II. B, Undercut for Subgrade Stabilization. It
is recommended a quantity of 850 CY of Select Granular Material be included in the contract as a
contingency item to be used on Geotextile for Soil Stabilization or at the discretion of the
Engineer.

D. Shrinkage Factor

A shrinkage factor of 20 percent is recommended to be used in the earthwork computations for

this project.

IV. Miscellaneous

A. Reduction of Unclassified Excavation — Loss Due to Clearing and Grubbing
It is recommended that Unclassified Excavation on the project be reduced by 450 CY due to
clearing and grubbing.

B. Reduction of Unclassified Excavation — Unsuitable Unclassified Excavation

Highly plastic soils are anticipated to be present in cut excavations from the following locations

and we recommend unclassified excavation be reduced by the following amounts.

Station Quantity (CY)
25+25 to 26+75, -L- 75
32+25 to 34+75, -L- 350

These areas are represented on the subsurface profiles and cross sections by a single hatch

pattern.

STV ENGINEERS, INC. / U-5850 / G18055.00 / 10.7.2019 4
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Summary of Quantities

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
GEOTECHNICAL ENGINEERING UNIT

Appendix C

WBS Number: County: Orange Project Engineer:  Hunsberger, W. S.
TIP Number: Field Office: Consultant Project Geologist: Goodnight, D. J.
Description:  Elliott Road Extension
Pay Item Pay Item/ Spec Book Section No. or Report . Begin End ., | Units/
)ll\lo. QuantityyAdjustment SpeciI;l Provision (SP) Reference Seclzion Alignment Statgion Station Quantity %
0036000000-E Undercut Excavation 225 - Roadway Excavation I. B | Contingency N/A N/A 650 CY
0036000000-E Undercut Excavation 225 - Roadway Excavation II. B | Contingency N/A N/A 400 CY
0036000000-E Undercut Excavation 225 - Roadway Excavation 1. B -L- 32+25.00 34+75.00 1,200 CY
0036000000-E Undercut Excavation 225 - Roadway Excavation 1. B -L- 25+25.00 26+75.00 550 CY
Total Quantity of Undercut Excavation =| 2,800 CY
0195000000-E Select Granular Material 265 - Select Granular Material | m.c | vardes | NA |  NA 3,150 CY
Total Quantity of Select Granular Material =[ 3,150 CY
0196000000-E | Geotextile for Soil Stabilization 270 - Geotextile for Soil Stabilization | I. C | Contingency N/A N/A 650 SY
0196000000-E | Geotextile for Soil Stabilization 270 - Geotextile for Soil Stabilization | II. C | Contingency N/A N/A 400 SY
0196000000-E | Geotextile for Soil Stabilization 270 - Geotextile for Soil Stabilization | II. C Varies N/A N/A 1,900 SY
0196000000-E | Geotextile for Soil Stabilization 270 - Geotextile for Soil Stabilization | II. D | Contingency N/A N/A 300 SY
Total Quantity of Geotextile for Soil Stabilization =| 3,250 SY
1099500000-E | Shallow Undercut | 505 - Aggregate Subgrade | I. D [Contingency[ NA | NA 100 CY
Total Quantity of Shallow Undercut=| 100 CY
1099700000-E | Class IV Subgrade Stabilization | 505 - Aggregate Subgrade | I. D [Contingency[ NA | NA 200 TON
Total Quantity of Class IV Subgrade Stabilization =| 200 TON
2044000000-E | 6" Perforated Subdrain Pipe | 815 - Subsurface Drainage | 1. A | Contingency | N/A | N/A 500 LF
Total Quantity of 6" Perforated Subdrain Pipe=| 500 LF
These Items Only Impact Earthwork Totals
N/A Loss Due to Clearing & Grubbing 200 - Clearing and Grubbing IV. A N/A N/A N/A 450 CY
N/A Shrinkage Factor 235 - Embankments 1. D N/A N/A N/A 20 %
N/A Unclassified Excavation - 225 - Roadway Excavation IV.B | NA N/A N/A 425 | cv
Unsuitable Waste

Page 5
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THEET TOTAL |
Pper[dix }C!,g SHEETS

N.C/ 011159020 |1 | 8

STATE PROJECT REFERENCE NO.

CAUTION NOTICE

TOWN OF CHAPEL HILL,NC
CONTENTS

MADE FOR THE PURPOSE OF STUDY, PLANNING AND DESIGN, AND NOT FOR CONSTRUCTION OR PAY
M M M PURPOSES. THE VARIOUS FIELD BORING LOGS, ROCK CORES AND SOIL TEST DATA AVAILABLE MAY

-L- 25+00.00 - 35+00.00 4 BE REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N.C.DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIT AT (919) T07-6850. THE SUBSURFACE PLANS AND REPORTS, FIELD
BORING LOGS, ROCK CORES AND SOIL TEST DATA ARE NOT PART OF THE CONTRACT.
CROSS SECTIONS GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
S l ’BS l ’RF A CE lN ' )E S :l 'I( ; A :l 'l ON CEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARILY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA
LINE STATION SHEETS WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU (N-PLACE) TEST DATA

CAN BE RELIED ON ONLY TO THE DEGREE OF RELIABILITY INHERENT IN THE STANDARD TEST METHOD.

-L- 25+00.00 - 27+00.00 5.6 THE OBSERVED WATER LEVELS OR SOIL MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE
o - +00. - +00. 7 INVESTICATIONS ARE AS RECORDED AT THE TIME OF THE INVESTICATION. THESE WATER LEVELS OR
L 32+00.00 35+00.00 8 ORANGE SOIL MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONDITIONS
COUNTY INCLUDING TEMPERATURES, PRECIPITATION AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.
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PROJECT DESCRIPTION ELLIOTT ROAD EXTENSION FROM THE BIDDER OR CONTRACTOR IS CAUTIONED THAT DETAILS SHOWN ON THE SUBSLRFACE PLANS ARE

PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESICN DETAILS ARE DIFFERENT. FOR BIDDING
AND CONSTRUCTION PURPOSES, REFER TO T TRUCT Pl

APPROX. 650’ WEST OF FORDHAM BOULEVARD DESIGN NFORMATION ON THIS. PROJECT. THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE
SUFFICIENCY OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE, OR

. OPINION OF THE DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED.
TO EPHES US CHURCH ROAD, FO.RDHAM THE BIDDER OR CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE |NVE$!|:'|GAT|0N5
, e e e
BOULEVARD FROM APPROX. 400' SOUTH OF T T R 20, Be Bl
ELLIOTIT ROAD TO APPROX. 430°’NORTH OF —
ELLIOTT ROAD e e o e g e e e

OR CONTRACT FOR THE PROJECT.
2. BY HAVING REQUESTED THIS INFORMATION, THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS

RECO M MEND A ION FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE
2 CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.
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TOWN OF CHAPEL HILL,NC

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

Pperdix T

011159020

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIOATED, OR WEATHERED EARTH MATERIALS THAT CAN
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN L@@ BLOWS PER FOOT
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 286, ASTM D1586). SOIL CLASSIFICATION
I§ BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULAR(TY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE,

VERY STIFF.GRAY.SILTY CLAY.MOIST WITH INTERBEDDED FINE SMD LAYERS.HIGHLY PLASTIC.A-7-6

WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.
UNIFORMLY GRADED - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.
GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLE SIZES OF TWO OR MORE SIZES.

ANGULARITY OF GRAINS

THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS [S DESIGNATED BY THE TERMS:

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT REFUSAL IF TESTED. AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 60
BLOWS IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN
REPRESENTED BY A ZONE OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

ALLUVIUM (ALLUV.) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.
AQUIFER - A WATER BEARING FORMATION OR STRATA.
ARENACEQUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.

ARGILLACEOUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS, OR HAVING
A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, SUCH AS SHALE, SLATE,ETC.

MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE.

SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;

EXTREMELY INDURATED SAMPLE BREAKS ACROSS GRAINS.

ANGULAR, SUBANGUL AR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION M = AL COMPOSITION ROCK (WR) 100 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS QRGANIC. MATERIALS INERALOGICAL CRYSTALLINE FINE TO COARSE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT WHICH IT IS ENCOUNTERED. BUT WHICH DOES NOT NECESSARILY RISE TD OR ABOVE THE GROUND
CLASS. (< 35% PASSING "2001 (> 35% PASSING *200) MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ROCK (CR) WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
Al a2 ht | A5 A6 [ AT | alLa w4 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. GNE[SS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC. - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
GROwP "LA2 | A4 A5 NON-CRYSTALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN ST e
LAss.  [a-l-o [ A-Lb 5 a3 46,07 COMPRESSIBILITY ROCK NCR SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
o NN SLIGHTLY COMPRESSIBLE LL <31 ——| ROCK_TYPE INCLUDES PHYLLITE,SLATE, SANDSTONE, ETC. OF SLOPE.
238980099 MODERATELY COMPRESSIBLE LL = 31 - 50 COASTAL PLAIN \ COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD RE RECOVERY (REC. - TOTA TH OF ALL MATERIAL RECOVER TH AR
L PASSING I HIGHLY COMPRESSIBLE LL > 50 SEDIMENTARY ROCK | : \ SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED %cm& R';,N"i'ffu :onvnss'%'En ASE " F':ER,:EECNOTV,EE;D IN THE CORE BARREL DIVIDED
. T A T PERCENTAGE_OF MATERIAL = L SHELL BHOREC
10150 Mx GRANLL CLAY ] WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
:z?a ?::4‘;( 2 m 3:’;( 35 Mx|35 Mx|35 Mx|36 Mx| 36 MN| 36 MN[36 MN[36 MN s SO = ORGANIC MATERIA OREDIER S LG &Y OTHER MATERIA ROCKS DR CUTS MASSIVE ROCK-
ORGANIC MATERIAL SoILS SOILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT. FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER )
VATERIAL TRACE OF ORGANIC MATTER 2 - 3% 3 - 5% TRACE 1- 10z HAMMER [F CRYSTALLINE. SLO’:!IZOL":’Z.ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING 40 LITTLE ORGANIC MATTER 3-5% 5 - 127 LITTLE 10 - 207 .
w _ — |ag x| 41w | 40 vx| 41| 48 wix| 41 o 40 mx| 4 SOILS WITH MODERATELY ORGANIC 5 - 10v 12 - 207 SOME 20 - 35% VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN. DIP_DIRECTION (DIP AZIMUTHI - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
TTLE OR : . g v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF DIE_DIRECTION 1DIF_AZIMUTH)
u HIGHLY ORGANIC > 10% > 20% HIGHLY 357 AND ABOVE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
Pl 6 MX NP |10 MX (10 MX| 11 MN [ 11 MN 10 MX 10 MX| 11 MN | 11 MN NODERATE HIGHLY OF A CRYSTALLINE NATURE.
GROP INDEX | 0 0 ° AMX |8 X |12 MX|16 MX|ND MK|  ANDUNTS OF Oronc GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO EAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
SOILS SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
USUAL TYPES [STONE FRAGS. ORGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLLI 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
o vuos | canveL, o | FINE SILTY R CLAYEY SILTY CLAYEY MATTER AVARS CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS gap | SN0 | ORAVEL AND SeND Sous SoILS Y _ STATIC WATER LEVEL AFTER 24 HOURS MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
P P p PERCHED WATER. SATURATED ZONE.OR WATER BEARING STRATA MoD.) GRANITOID ROCKS, :os‘:m:z;nspans ARE DULL AND IJIFSCELLI?IRED. SOMi s:onw cn;Av; :%CJM:::ED PARENT MATERIAL.
A5 SUBGRADE EXCELLENT TO 600D FAIR TO POOR PODR FOOR | UNSUITRBLE O~ SPRING OR SEEP 3?';"; fgégs ;’ggf HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH FLOOD PLAIN (FP) - LAND BORDERING A STREAM,BUILT OF SEDIMENTS DEPOSITED BY THE STREAM,
PIOF A-7-5 SUBGROUP 1S < LL - 30 :Pl OF A-7-6 SUBGROUP IS > LL - 38 MODERATELY AL ROCK EXCEPT GUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS. AL FELDSPARS DULL Lo:mnon (FM.) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH
RANGE OF STANDARD RPNGE OF UNCONFINED (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES *CLUNK SOUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
PRIMARY SOIL TYPE COMPACTNESS OR PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) 227925 p1P & DIP DIRECTION IF_TESTED, WOULD YIELD SPT REFUSAL
CONSISTENCY Iy LEOGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
IN-VALUE> (TONS/FT) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <2 ser SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED . R MORE DIRECTIONS.
CENERALL ¥ LOOSE 470 10 SOIL svMBOL Gm go TEST BORING () iNgraliation T0 SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS
GRANULAR MEDIUM DENSE 2 10 30 wa CONE. PENETROME TER IF_TESTED, WOULD YIELD SPT N VALUES > 100 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIA ARTIFICIAL FILL (AF)OTHER USUALLY INDICR a < OF RAINAGE.
NN CONESIVE) DENSE 30 10 %0 Trn ROADWAY EMBanMENT D AUCER BORING e &% VERY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE
VERY DENSE > 58 SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS. WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 <22 —— =~ INFERRED SOIL BOUNDARY -Q_ CORE BORING ° SOUNDING ROD o SEV. REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN [NTERVENING [MPERVIOUS STRATUM.
GENERALLY SOFT 27104 2.25 10 0.5 - 1EST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. JF TESTED, WOULD YIELD SPT N VALUES < @@ 8PF RESIDUAL (RES.) SOIL - SOIL FORMED [N PLACE BY THE WEATHERING OF ROCK.
NATERIAL e 51018 v 7S INFERRED RoC LN O MONTOnNG Ve $ WITH cORE COMPLETE AT IERED. CONCENTRATIONS. UARTZ MY GE PRESENT A8 DIES OR STRINGERS. SapROLITE 1s | HOCK OUALITY.DESIGNATION (R00)- & MEASURE OF ROCK OUALITY DESCRIGED Y TOTAL LENGTH OF
PIEZOMETER g g ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VER:AFS',;[FF 15)73@3@ 2 :04 4 wTypet ALLUVIAL SOIL BOUNDARY A REEATAT N (O~ SPT N-VALUE ALSD AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE.
ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS ROCK
VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES g
U.S. STD. SIEVE SIZE 4 12 40 (3] 200 270 @ UNDERCUT mgt‘lﬁfgilsliafsxfsﬁvmION - 22‘3'5??25'5”95?°30V?143"3'5 SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
DPENING (MM) 476 2000 0.42 025 0.075 0.053 een e o B S Feer o HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
CoSE TN SHALLOW UNCLASSIFIED EXCAVATION - T On Bar L 70 DETACH HAND SPECIMEN THE BEDDING OR SCHISTOSITY OF THE [NTRUDED ROCKS.
BOULDER COBBLE GRAVEL SILT cLay UNDERCUT D\J ACCEPTABLE DEGRADABLE ROCK .
(BLOR.) (COB.) GR.) SAND SAND (SL.) ) MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 8.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
(CSE. 5D.) (F_SD.) ABBRE VIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 305 75 2.0 2.25 0.05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF) OF
SIZE N, 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED .25 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 LB. HAMMER FALLING 30 INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL
CL. - CLAY MOD. - MODERATELY 7)Y - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES I INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC 4= DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN @.1 FOOT PER 60 BLOWS.
S0IL MDISTURE SCALE FIELD MOISTURE CSE. - COARSE ORG. - ORGANIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC. - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION CUIDE FOR FIELD MOISTURE DESCRIPTION | pyr . oy aTOMETER TEST PMT - PRESSUREMETER TEST ~  SAMPLE ABBREVIATIONS FROM CHIPS T0 SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF & PICK POINT. SMALL. THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
SATURATED USUALLY LIOUID: VERY WET. USUALLY o -n?;N::rllco PENETRATION TEST ggp' 'QZZ"@ELE'? gs- B‘;‘;Kll’ SPOON PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
- - : . e-v . - 3 - SPL LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
1SATa FROM BELOW THE GROUND WATER TABLE | £ - FINE oL - eILT, SILTY o - SHELBY TUBE VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH T H T aa I e o ronee
W LIOUID LIMIT F 0SS, - FOSSILIFEROUS o - sLieHILY ne - Rock SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
T g : - FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
PLASTIC SEMISOL (0f REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
R?PNI?E - WET - W) ATTAIN OPTIMUM MOISTURE FRACS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK:
pLL L pLASTIC LIMIT HI. - HIGHLY v - VERY RaTio TERM voRE _f"‘:ﬁ":g ceer IERM —TTC;ENEETSS BORING ELEVATIONS TAKEN FROM 20I8-12-13 Elliott Extension
EGUIPMENT USED ON SUBJECT PROJECT VERY WIDE H VERY THICKLY BEODED .
i | ooroum worsre - MOIST - w0 SOLIDS AT OR NEAR OPTIMUM MOISTURE Jeny oy T e 8 AN Exlsting.tin DATED 09/17/19 ELEVATION: FEET
oL | SHRINKAGE LIMIT DRILL UNITS: ADVANCING T0OLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEODED 0.6 - 1.5 FEET NOTES:
T [ cme-asc [] crav erts automatic [ ] manvaL CLOSE .16 TO 1FOOT VERY THINLY BEDDED 2.03 - 0.6 FEET NOlES:
" DRY - (D REQUIRES AODITIONAL WATER TO . VERY CLOSE LESS THAN .16 FEET THICKLY LAMINATED 0.008 - 0.03 FEET FIAD - FILLED IMMEDIATELY AFTER DRILLING
ATTAIN OPTIMUM MOISTURE |:| ME-55 |:| 67 CONTINUOUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET
PLASTICITY & HOLLOW AUGERS (s g INDURATION
CME-550 HARD FACED FINGER BITS ] FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
PLASTICITY [NDEX (P1) DRY STRENGTH |:| N
NON PLASTIC -5 VERY LOW [] runc.-carsIoe INSERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
SLIGHTLY PLASTIC 6-15 SLIGHT [ vene sremr TEST (] cosms [] s sovancen HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MODERATELY PLASTIC 16-25 MEDIUM [ rost HoLe oicoer MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
HIGHLY PLASTIC 26 OR MORE HIGH [] portasLe HoisT [] wicone *STEEL TEETH HAND. AUGER BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR TRICONE * TUNG.-CARB. GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
[X] _mosiLE B-57 O (] souone aoo INDURATED DIFFICULT TO BREAK WITH HAMMER.
DESCRIPTIONS MAY [NCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). |:| CORE BIT |:| VANE SHEAR TEST

DATE: 1-XX-17
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, : . . . : : : : : : : pp N
i.310 ] . S S S SR S S ] SO S S S S S 310 o
® : 3 : 3 : 3 : : : : : : : : : : : : : : : 3
} 300 E SOIL TEST RESULTS : : : E 300
| R SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % % | o T T S o S
: NO. OFFSET | STATION | 1\ gy, cass. | | PR {CsaND [ Fsanp| sir | oAy | 10 40 | 200 |MOISTURE| ORGANIC : | : | : | : 2
H 2 90 SS-5 CL 24+ 00 1.0-2.5° A-6 27 | 11 16 31 27 26 99 92 59 14 - ' ' ' 2 90 8
H ERSaRhhRl ERRERERERE - 556 CL 24400 3550° A6 32 | 15 | 23 22 % 29 97 36 58 17 SN EEEREEE SRR EER R e R AR e Beeeeeee AT 2
. (DARTIFICIAL FILLs TAN AND T AN-BROWN,MOIST,LOOSE,CLAYEY SAND WITH LITTLE GRAVEL 1 ‘ ' ' : ' : ' : '
| 280 . (B)ARTIFICIAL FILL: TAN BROWN AND GRAY,MOIST TO WET,SOFT TO STIFF,SILTY AND SANDY CLAY WITH TRACE ORGANICS AND TRACE GRAVEL . ! | ! | ! | ! 280
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Appendix C

ALCON

October 29, 2019

Mt. Chad Beck, PE
Kimley-Horn and Associates, Inc.
3001 Weston Parkway

Cary, NC 27513

Project: 011159020

Location: Town of Chapel Hill

Description: ~ Culvert over Booker Creek on Elliot Road
Subject: Foundation Recommendations

Dear Mt. Beck:

As authorized, Falcon Engineering Inc. (Falcon) has completed the Culvert Foundation Recommendations for the

above referenced project based on current NCDOT LRED bridge design policy and procedures.

Foundation recommendations and notes on plans are presented in the attachments. These recommendations ate
based on subsurface data obtained by Falcon as presented in the Subsurface Investigation Report submitted under
separate cover. Culvert geometry and scour data used in our analysis were obtained from the plans provided by

Kimley-Horn and Associates, Inc.

Falcon appreciates the opportunity to have provided Kimley-Horn and Associates with geotechnical engineering
services. If you have any questions concerning the contents of this report or need additional information, please do

not hesitate to contact our office.

Respecttully submitted:

FALCON ENGINEERING, INC.

pa
/
W. Scott Hunsberger, PE Jeremy R. Hamm, PE
Geotechnical Engineer Geotechnical Engineering Manager

Attachments:  Foundation Recommendations and Notes on Plans

FALCON ENGINEERING, INC. / 1210 TRINITY ROAD, SUITE 110 CARY, NC 27513/ P: 919-871-0800 / WWW.FALCONENGINEERS.COM
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Appendix C
FOUNDATION RECOMMENDATIONS
Project No.: 011159020 DESCRIPTION Culvert over Booker Creek on Elliot Road
T.I.P. NO. N/A
COUNTY Orange
STATION 17+53.82 -L-
INITIALS DATE

DESIGN WwSH 10/29/19
CHECK JRH 10/29/19

APPROVAL N—S+G5A4GOBCE0F CDAIE...
FOUNDATION | EXCAVATION MISCELLANEOUS
CULVERT SIZE STATION TYPE DEPTH DETAILS
12" Cl 1 i i =
Triple, 14'11" x C ass A Approximate Culvert Extension Length = 41.0 ft
9'1" Ellintical Steel 1. 17453.82 Foundation 1.0 foot below Culvert Skew = 129° 6' 42"
Pive Eulverts ’ Conditioning bottom of culvert Culvert Invert Elevation = 251.10 to 250.96 ft
P Material Slope = 0.29%

FOUNDATION RECOMMENDATION SPECIAL NOTES ON PLANS

1. EXCAVATE FOUNDATION A MINIMUM OF 1.0 FEET BELOW CULVERT BEARING ELEVATION.

2. PLACE 1.0 FEET OF CLASS VI FOUNDATION CONDITIONING MATERIAL IN ACCORDANCE
WITH SECTION 414 OF THE STANDARD SPECIFCATIONS.

3. OVEREXCAVATE LOOSE/SOFT MATERIAL IF PRESENT TO SUITABLE BEARING MATERIALS
AND REPLACE WITH ADDITIONAL CLASS VI FOUNDATION CONDITIONING MATERIAL.

4. BACKFILL WITH SELECT GRANULAR MATERIAL, CLASS III MEETING THE REQUIREMENTS OF
SECTION 1016 OF THE STANDARD SPECIFICATIONS.

FOUNDATION RECOMMENDATION COMMENTS

1. Culvert foundation will require the following estimated pay item quantities:
Item Spec. Section Quantity Units

Foundation Conditioning Material 414 100 CY

Select Granular Material, Class IIT 265 4,000 CYy
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Appendix C

ALCON

October 29, 2019

Mt. Chad Beck, PE
Kimley-Horn and Associates, Inc.
3001 Weston Parkway

Cary, NC 27513

Project: 011159020

Location: Town of Chapel Hill

Description: Culvert over Booker Creck on US 15/501 (Fordham Boulevard)
Subject: Foundation Recommendations

Dear Mt. Beck:

As authorized, Falcon Engineering Inc. (Falcon) has completed the Culvert Foundation Recommendations for the

above referenced project based on current NCDOT LRED bridge design policy and procedures.

Foundation recommendations and notes on plans are presented in the attachments. These recommendations ate
based on subsurface data obtained by Falcon as presented in the Subsurface Investigation Report submitted under
separate cover. Culvert geometry and scour data used in our analysis were obtained from the approved Culvert
Survey and Hydraulic Design Report (CSR).

Falcon appreciates the opportunity to have provided Kimley-Horn and Associates with geotechnical engineering
services. If you have any questions concerning the contents of this report or need additional information, please do

not hesitate to contact our office.

Respecttully submitted:

FALCON ENGINEERING, INC.

pa
/
W. Scott Hunsberger, PE Jeremy R. Hamm, PE
Geotechnical Engineer Geotechnical Engineering Manager

Attachments:  Foundation Recommendations and Notes on Plans

FALCON ENGINEERING, INC. / 1210 TRINITY ROAD, SUITE 110 CARY, NC 27513/ P: 919-871-0800 / WWW.FALCONENGINEERS.COM
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Appendix C

FOUNDATION RECOMMENDATIONS

Project No.: 011159020 DESCRIPTION Culvert over Booker Creek on US 15/501
T.I.P. NO. N/A (Fordham Boulevard)
COUNTY Orange
STATION 13+36.75 -Y1-
INITIALS DATE
DESIGN WSH 10/29/19
CHECK JRH 10/29/19
APPROVAL —GI6A4BOAGS0F CDA9E ...
FOUNDATION | EXCAVATION MISCELLANEOUS
CULVERT SIZE STATION TYPE DEPTH DETAILS
Triple, 11'x 11" 36" Class VI Approximate Culvert Extension Length = 22.67 ft
Reinforced N1-13436.75 Foundation 3.0 foot below Culvert Skew = 104° 20' 31"
Concrete Box ’ Conditioning bottom of culvert Culvert Invert Elevation = 249.26 to 249.07 ft
Culverts Material Slope = 0.83%

FOUNDATION RECOMMENDATION SPECIAL NOTES ON PLANS

FOUNDATION RECOMMENDATION COMMENTS

1. EXCAVATE FOUNDATION A MINIMUM OF 3.0 FEET BELOW CULVERT BEARING ELEVATION.
2. INSTALL GEOTEXTILE FOR SOIL STABILIZATION, TYPE 4, TO A MINIMUM DISTANCE OF
1.5 FT BEYOND THE EXTENTS OF THE CULVERT FOUNDATION IN ACCORDANCE WITH
SECTION 270 OF THE STANDARD SPECIFICATIONS.
3. PLACE 3.0 FEET OF CLASS VI FOUNDATION CONDITIONING MATERIAL IN ACCORDANCE
WITH SECTION 414 OF THE STANDARD SPECIFCATIONS.

1. Culvert foundation will require the following estimated pay item quantities:

Material, Box Culvert (Class VI)

Item Spec. Section Quantity Units
Undercut Excavation 225 110 CY
Geotextile for Soil Stabilization, 270 110 Sy
Type 4

Foundation Conditioning 414 175 tons






