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readily removable with conventional nontoxic solvents, Buffer tubes shall be stranded arcund a
central member using the reverse oscillation, or "S-Z°, stranding process.

The cable core shall contain a water-blocking material. The water-blocking material shail be non-
nutritive 1o fungus, electrically non-conductive and homogenous, It shzll also be free from dirt
and foreign matter and shalt be readily removable with conventional nontoxic solvents. Binders
shall be applied with sufficient tension 1o secure the buffer tubes to the central member without
crushing the buffer tubes. The binders shall be non-hygroscopic, non-working and dielectric with
low shrinkage.

The cable shall contain at least one ripcord under the sheath for easy sheath removal. Tensile
strength shall be provided by a combination of high fensile strength dielectric yarns. The high
tensite strength dielectric yarns shall be helically stranded evenly around the cable core,

The cable shall be all dielectric cables (with no armoring) and shall be sheathed with medium
density polyethyvlene (MDPE)  The minimum nominal jacket thickness shall be 0.08 inch.
Jacketing material shall be applied directly over the tensile strength members and water-blocking
material.

The polyethylene shall contain carbon black to provide ultraviclet light protection and shall not
promote the growth of fungus.

The jacket ot sheath shall be free of holes, splits, and blistars. The cable jacket shall contain no
metal elements and shall be of a consistent thickness. Cable jackets shall be marked with
manufacturer's name, foot markings, year of manufaciure, a telecommunication handset symbol,
as required by Section 350G of the National Electrical Safety Code (NESC}), and the words
“Traffic Signal Cable™. The actual iength of the cable shall be withiv £1% of the length markings.
The marking shall be in contrasting color to the cable jacket. The height of the marking shall be
approximately 0.25 centimeters. Markings shall be white or veliow and shall be permanent
withstanding handling, puling of cable and maintenance of the cable.

The maximum pulling lensicn shalt be 272 kilogram-force during installation {short-lerm) and 80
kilogram-force long-term installed.

The shipping, storage, and operating temperature range of the cable shall be -4G° 1o +70° C. The
installation temperature range of the cable shafl be -30°C to +70°C.

Cable and fiber shall meet interface requirements as specified by Bellcore for single mode
splicing equipment, splice closures, terminal closures, and connectors for single mode fiber.

The oulside diameter of the cable shall not exceed the dimensions specified in the following table.
The physical weight of the cable shall not exceed the weight specified. This weight applies to the
non-metallic, dielectric cable as reguired by this specification.

Fiber Count versus Cable Size and Weight

No. of Mo. of Tubes Fibers per Cable Diameter Cable Weight
Fibers or Bundles Tube or Bundle mim, £2 mm {(Kgm/Km +5%)
12 2 6 12 112
24 4 6 12 112
48 8 8 13 147
72 12 6 13 147
96 16 6 13 180
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The cable shall comply with the following:

A, When tesied in accordance with Fiber Optic Test Procedure (FOTP)-3, “Procedure fo
Measure Temperature Cycling Effects on Optical Fibers, Optical Cable, and Other Passive
Fiber Optic Components”, the average change in attenuation al extreme operational
temperatures (-400C to +700C) shall not exceed 0.05 dB/km at 1550 nm for single moda
fiber. The magnitude of the maximum attenuation change of each individual fiber shall not be
greater than 0.15 dB/km at 1550 nm.

i addition, ail fiber optic cable provided for this project shall be:

= Of new production {produced within six {6} months of order date and warehoused by the
manufacturer with ot number traceability to production and quality test dates). Any
variance request musi be submiited to the Engineer, for approval, prior to ordering or
installing on the project.

= Al cable provided shall be from a recognized U.5. manufacturer who s regulary
engaged in the production of this material, which has proven fiber optic cable experience,
and from which there is a high probability that the same cable and fiber will be avsailable
in the future to support future build-out of the system. No discontinued cable materials,
cable not complying with manufacturer's guality standards (i.e. “seconds”), or residuat
from special cable production runs shall be utilized. Similarly, nc leff over cable
previcusly shipped tc other contract construction sites nor residual cable that the
Contractor may have from other prejects may be utilized. Only new, standard production
fiber optic cable shall be installed on the project.

B When a one-meler static head or equivalent continuous pressure is applied at one end of a
one-meter length of unaged cable for twenty-four (24} hours, no water shall leak through the
open cable end. When a one meter static head or equivalent continuous pressure is applied
at one end of a one meter iength of aged cable for cne hour, no water shall leak through the
open cable end. The aging cycle is defined as exposing the cable o +85 $2°C for ohe-
hundred and sixty-eight {168) hours and two cycles of -40° to +70°C with cable held at these
temperatures far twenty-four (24) hours. At the end of this cycle, the cable will be decreased
to +23 £5°C and heid for twenty-four {24} hours. The water penetration test is completed at
the end of the twenty-four (24} hour hold. Testing shali be performed in accordance with the
industry standard test, FOTP-82, “Fluid Penetration Test for Fluid-Biocked Fiber Optic Cabie”.

C. When tested in accordance with FOQTP-81, “Compound Flow (Drip) Test for Filled Fiber Optic
Cabie”, the cable shall exhibit no fiow {drip or leak) of filling and/or ficoding material at +85°C,

3. The cable shall withstand a minimum compressive lcad of 1723 kilopascals for armored
cables and 861 kilopascals for non-armored cables applied uniformly over the length of the
" chnpression plate. The cable shall be tested in accordance with FOTP-41A, "Compressive
Loading Resistance of Fiber Cptic Cables”, except that the load shall be applied at the rate of
0.3 centimeter to 2.0 centimeters per minute and maintained for ten (10) minuies. The
magnitude of the attenuaticn change shall be within the repeatability of the measurement
system for 90% of the test fibers. The remaining 10% of the fibers shall not experience an
attenuztion change greater than 0.1 dB at 1550 nm (SM). The average increase in
attenuation for the fibers shall be < (.20 dB at 1300 nm (MM). The repeatability of the
measurernent system is typically £ 0.05 dB or less. No fibers shailt exhibit a measurable
change in attenyation after ioad removal,
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When tested in accordance with FOTP-104, “FFiber Optic Cable Cyclic Flexing Test’, the
cable shall withstand twenty-five {25) mechanical flexing cycles at a rate of 30 + 1 cycles per
minute around a sheave diameter not greater than twenty (20} times the cable diameter. The
magnitude of the attenuation change shall be within the repeatability of the measurement
systermn for 90% of the test fibers. The remaining 10% of the fibers shall not experience an
attenuation change greater than 0.1 dB at 15650 nm (SM). The repeatability of the
measurement systemn is typically + 0.05 dB or less. The average increase in atlenuation for
the fibers shall be 0,20 dB at 1300 nm (MM}

When tested in accordance with FOTP-25, "Repeated Impact Testing of Fiber Optic Cables
and Cable Assemblies”, the cable shall withstand 25 impact cycles. The magnitude of the
attenuation change shall be within the repeatability of the measurement system for 90% of
the test fibers. The remaining 10% of the fibers shall not experience an attenuation change
greater than 0.1 dB at 1550 nm (SM). The repeatability of the measurement system is
typically + 005 dB or less. The average increase in attenuation for the fibers shall be £ 0.40
dB at 1300 nm (MM). The cable jacket shall not exhibit evidence of cracking or splitting at
the compietion of the test.

. When tested in accordance with FOTP-33, “Fiber Oplic Cable Tensile Loading and Bending

Test”, using & maximum mandrel and sheave diameter of 55.88 centimeters, the cabie shall
withstand a iensile load of 84.34 kilogram-force meter applied for one hour {using “Test
conditior {I" of the procaedure). In addition, the cable sample, while subjected to a muinimum
joad 84.34 kilogram-force meter, shall be able to withstand a twist of 360 degrees in a length
of less than 3 meters. The magnitude of the atlenuation change shall be within the
repeatability of the measurement syslem for 80% of the test fibers. The remaining 10% of
the fibers shall not experience an allenuation change greater than 0.1 dB at 1550 nm (SM).
The repeatability of the measurement system s typically £ 0.05 dB or less. The average
increase in attenuation for the fibers shall be £ 0.40 dB at 1300 nm {(MM). The cable shall not
experience a measurable increase in atteniuation when subjected to the rated residual tensile
load, 27.65 kilogram-force meter.

When tested in accordance with FOTP-85, "Fiber Optic Cable Twist Test”, a lengih of cable
no greater than 2 meters will withstand ten {10} cycles of mechanical twisting. The
magnitude of the attenuation change will be within the repestability of the measurement
systern for 90% of the test fibers. The remaining 10% of the fibers will not experience an
attenuation change greater than 0.1 dB at 1550 nm. The repeatability of the measurement
system is typically + 0.05 dB or less. The average increase in attenuation for the fibers shall
be £ 0.40 dB at 1300 nm {MM}. The cable jacket will exhibit no cracking or splitting when
observed under 5x magnification after completion of the test.

When tested in accordance with FOTP-61, the attenuation specifications herein shall be met.

When tested in accordance with FOTP-58, port discontinuities, as specified in these
specifications and references, shall be met.

Mode field diameter shall be tested in accordance with FOTP-164 or 187, Cutoff wavelength
may be tested in accordance with FOTP-169 or 170. Chromatic dispersion test shall be
conducted in accordance with FOTP-175. Al shall provide compliance verification of
requirements of this specHfication.

Each cable shall be tested in accordance to FOTP-61 prior {o shipping, upon arrival at the
instaliation site and after installation. The Contractor shail furnish test records to the
Engineer.

. Product test and testing frequency of all cable parameters shall be in accordance with

Bellcore GR-20, Section 3, “and “Product Quatification Requirements”.
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N. Resuits of the above tests shall be recorded in a log maintained by the manufacturer which
shall be given io the Contracior and upon the delivery of the fiber. The Contractor shall
submit the test resuits of the Engineer prior to installation of the fiber optic cable.

Drop Cable

Al locations where aerial splice enclosures are to be provided to connect any devices or traffic
signals to the City of Norfolk fiber optic communications network, the Contractor shall furnish drop
cable assemblies. The purpose of the drop cable will be to provide communication circuits from a
splice enclosure to communication devices in the equipment/controlier cabinet. The drop cable
will contain at least eight (8) fiber optic fibers with cannectors (four (4) for the focal circuit and four
{4) for spare circuits). The drop cable to be run from the splice enclosure, down the riser, into the
cabinet shall conform to the fiber optic cable specifications in this section. The end of the drop
cable 10 be spliced in the splice enclosure shall be fusion spliced as set forth herein. FCPC
connectors shall be spliced onto the end of the cable that is o be run into the cabinet and
connected to the communication device(s). The Contractor may furnish factory assembied drop
cables or may make drop cable assembiies. Drop cable assembiies shzait conform to the splice
loss requirements of these Special Provisions. [f factory assembled drop cables are provided, the
Confractor shall take steps during installation of the drop cable to insure that neither the
connectorized nor the un-connectorized ends of the cable are damaged.

indoor Cable

Where fiber optic cable is penetrating a building, Naticnal Electric Code (NEC) requirements shall
be followed. Fiber cable shall be selected for indoor use that complies with the BFNR or OFNA
ratings as required by NEC. Indoor cable shall comply with NEC cable construciion, fire code and
installation.

Cable selected for indoor use to connect with outdoor cable shall be physically and optically
compatibie at the fiber level. Cable construction shall comply with EIA/TIA 568, "Commercial
Building Wiring Standards”. OFNR shall be used for risers and OFNP for plenum installation. All
indoor cable shall be dielectric. Plenum cables shall meet UL 910 and riser cables shall meet UL
1666. Installation of indoor cable shall comply with the NEC with instaliation provisions in
accordance with EIA/TIA 569,

Cable Length, Marking and Shipping Requirements

A. General Cansiderations of Packaging and Shipping:

The completed cable shall be packaged for shipment on reels following guidelines of Belicore
TR-TSY-000081.

Each end of the cabie shall be securely fastened 1o the reel to prevent the cable from coming
loose during transit. Two {2) meter of cable length on each end of the cable shall be
accessible for testing.  Both ends of the cable shall be sealed to prevent the ingress of
moisture.

Each cable reel shali have a durable weatherproof label or tag providing information as
specified in this document. A shipping record shall also be included in a weatherproof
envelope showing required information, including factory measured attenuation ulilizing
OTDR test technique.

The cable shall be in one continuous length per reel with no factory splices in the fiber. Each
reel shall be marked to indicale the direction the reel should be rolled to prevent icosening of
the cable.

Where lenglhs have been ordered that exceed capacily of the reel, minimum of 12 kilometers
of single mode fiber per reel shall be provided. There shall be no splices occurring in the
cable on a single reel. Where lengths are ordered which are less in total length than the
capacity of a reel, then a lesser amount of cable shall be supplied on a reel without splices.
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B. Information Accompanying the Resl:
The following information shall be securely aliached ¢ the reel as a waatherproof lag:

Crder Number

Cable Construction (Dietectric, Light Armor, Heavy Armor)
Job Number

Type of Cable {Single Mode or Muitimode}

Factory Reel Number

Cable Installation Application {Aerial/Lashed, Acrial Seif-Supporting, Buried/Conduit or
Direct Bury)

Manufaciurer's Cable Code

Ship Date

Number of Fibers in the Cable

Manutacturer's Name

= Llength of Cable

= Weight of Cable and Reel

»  Beginning and Ending Length Markings

* - [ ] -1 a »

A copy of the transmission loss data (attenuation) and other test information shall be included
underneath the thermal wrap or lagging. A shipping record shall also be included in a
weatherproof envelope showing the above information and also including date of
manufacture, cable characieristics, and other information.

The reel shall be permanently marked with reel number, size, weight, lifting/handiing safety
information, direction of rotation to prevent cable loosening, and other applicable data as
required by the contract and shippers.

C. Thermal Wrap for Cable on Reel
A thermal-protective wraps shall be securely applied over the outer tums of the cable on each
reel. The wrap shall be weather resistant and limit solar heating of the cable such that cabie
surface femperatures do not exceed 10°C above ambient temperature under solar radiation
loading of 1000 watis per square meter in still air.

The wrap shall be labeled "Do Not Remove Wrap Until Cable is Placed”. (This wrap may be
omitted when lags or other mechanical reel protection devices are provided). Specifications
of thermal wrap are suitable for compliance validation.

3. Documeniation
The cable shall be supplied with manufacturer's factory test results (including FOTP-61},
handling and installation recornmendation instructions,  Instructions shall be provided with
each reel in a weatherproof envelope altached to the reel.

7. Other Material Supporting Fiber Instailation Procedure

A, General Overview
This procedure and associated specifications cover materials necessary io install and
ferminate the fiber optic cable as identified in the projects requirements or as instructed by
the engineer. It includes the fiher optic cable (specified above), termination enclosures,
pigtails, and other miscellaneous mounting and attachment materials.
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Fiber Oplic Pigtails

Where fiber optlic pigtails are utilized, they shall comply with Bellcore GR-20 and TR-NWT-
000326, Fiber cladding type shall be compatible with that of the fiber optic cable. Piglails shall
be factory connectorized with strain refief at the connector. FCPC type connectors shall be
utilized. A FCPC connector /coupler shall be used on the fiber interconnect center enclosure,
splicad to the cable fiber in & Bellcore specification-compatible splice/organizing tray. The
pigtail color shall be compatible be compatible with the cotor of the spliced fiber or labeted in
a manner that will distinguish the pigtail and fiber from all other pigtails or fibers present in the
splicelorganizing tray. The connector number shall correspond to the cable fiber colorftube
number within the attached cable (i.e. orange lube, blue fiber is fiber 13 and connector 13;
blue tube, blue fiber is fiber 1 and connector 1).

All pigtails shall be fusion spliced and installed in a splice tray. Fibers shall be organized in
such & manner as io not become tangied and so as not o exceed the maximum bending
radius. The manufacturer's recommendations for fiber installation for fiber installation in fiber
termination drawer/cabinets shall be utilized.

Fiber Splice Trays

i. Al splice frays shall be metallic and shall accommaodate a minimum of twelve {12) fusion
splices plus a minimum of six {6) mechanical splices. The tray shall consist of an
aluminum base and an aluminum cover. The design of the tray shall provide physical
protection for both types of splices.

. Each tray shall have crimpable metal tabs to provide strain relief for the buffer fubes.
Additional strain relief points shall be provided for tie-wrapping buffer tubes or pigtails 1o
the tray. [Each tray shall contain organizers which shall hold and protect each type of
splice.

iii. The approximate dimensions of each tray shall be 30.5 centimeters by 10.1 centimelers
by 0.5 centimeters. Two (2) trays shall be provided in each cabinet. Additional trays
shall be provided as necessary to accommodate the number of fusion splices reguired by
the sysiem construction shown in the Plans and on the fiber splice details.

iv. Splice frays shall slide into the housing and shalt securely lock into place using a
mechanical application approved by the engineer.

Tray Housing
The fiber interconnect housing shall have the following features:

i.  Accommodation for the number of splice trays necessary to accommodate the splice;
ii. Provide strain protection for the fiber;
ii. Hinged, lockable door; and

iv. Connector panel with FCPC connectors on both sides of the panel. Mating FCPC
connectors with faciory-connected piglails fusion spliced to the incoming or ouigoing
fibers shall be plugged info the rear of the panel. Factory-conneciorized jumpers shall be
plugged into the front of the panel on one end and into the fiber optic transceiver on the
other. All connectors shall be permanently numbered.

v. Tray housings in all new cabinets shall be rack-mounted. Tray housings in existing
cabinets shall be shall be rack-mounted, or is to be bolted to a cabinet shelf, if no rack is
available.
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8. Markings on Materials
Fiber termination boxesidrawers and splice enclosures shall be permanently marked with
manufacturer's name and address, functional name ¢f the unit, model number, part number, and
{where applicabie} serial number

All connectors or connector panels shall have permanent markings. All fiber optic cables shall
include a permanently marked, water and oif proof Mylar or equivalent (non-metallic} band
uniquely identifying it in relation o other cables within the system and relating to the As-Built
drawings provided o the City of Norfolk by the contractor. Each device shall be uniquely identified
and referenced to its installation location. Markings shali facilitate easy understanding of the
device's or cable's interconnectivity to the City of Norfolk's Advanced Traffic Management System
and/or the City of Norfolk's Fiber Optic Communication Network.

The contractor shall place a permanent {ag or marking on eguipment providing the unigue
identifier referenced to lecation and As-Built drawings. The identifying information shall be
permanent, legible and not cryptic (easily understandable and not requiring interpretation).
Installation and/or As-Built drawings shall include FROM- TO' details and information identifving
interconnection, equipment, plug/rack number, cable number, and connectoe(s) identified on the
cable.

MATERIAL QUALITY

The fiber optic cable shall be manufactured under 13S0 9001 Quality Assurance and/or Bellcore-874-
CORE, "Reliability and Quality Generic Requirements”, All fiber optic cable and other material
supplied shall be of new manufacture and shall not have been previously delivered to another
construction site. Any variance request for this requirement must be submitied to the Engineer, for
approval, prior to ordering or installing on the project. Fiber optic cable shall be free from optical
splices and compliant with all specifications stated herein when delivered to the instaliation site.
Records of alt quality inspections and tesis shall be made available to the engineer upon request.
When delivered, if the fiber optic cabie is inspected and 1ested at the delivery site and shown 1o be in
non-conformance with this specification it shall be replaced with new manufacture fiber optic cable
complying with this specification. in no case shall the Contractor install fiber optic cable and other
related material which:

= DDelivered test resulls show non-conformance with this specification
= AAlthe delivery site, inspections and tests of the fiber optic cable show non-conformance with
this specification,

Should the Contractor install fiber which is non-conforming, i shall be replaced at the contractor's
own cost with specification compliant fiber optic cable.

. PROCEDURES

1. Scope of Installaticn

The SMFO cable shall be instailed in conduit or overhead as shown in the Prcqect Plans, or as
directed by the engineer, and in accordance with manufacturer's installation technigues and
procedures. The Confracior shall take every precaution to prevent damage o the SMFQ cable
during storage and instaliation. The SMFO cable shall not be stepped on by workers or run over
by any vehicle or equipment. The cable shall not be pulled along the ground ar over ar around
obstructions. A bend radius of ten {(10) times the cable diameter (not under stress} or twenty (20}
times cabie diameter {under stress) shall not be exceeded.

It shall be the responsibility of the Contraclor t¢ coordinate his overhead and underground
construction activities on a continuing basis with each of the utility agencies which have facilities
in the immediate vicinity. Where required the contractor shall coordinate with Dominicn Power to
establish approved pole mounting heights. The documentation of the instailation heighis from
Dominion Virginia Power shall be submitled 16 the City of Norfolk
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The Cantractor shail furnish all attachment hardware and installation guides necessary to install
the fiber optic cable.

Alowable Splice Points

All splices shall be fusion splices made in splice trays located in fiber interconnect centers in:
equipment cabinets; aerial splice enclosures; splice closures; and sland-alone fiber spiice
cabinets (wall-mounted or base-mounted), as celled for on the Plans. No mechanical splicing
shall be allowed. The Confracior shall furnish and install the splice trays, tfay housings and
enclosures.

SMFQO cable runs shall be continuous befween aliowahle splice points in equipment cabinet
splice points. The Coniractor shall carefully determine the length of SMFO cable necessary 1o
reach from termination point to termination point. Splicing of SMFO cable in conduit, pole hases,
manholes, or aerial locations shafl not be permitied.  For all splices and associated splice
enclosures, adequaie spare cable shall be provided to allow convenient splicing by a
maintenance technician in a vehicle.

Splicing Methods

All splicing shall be done by means of a fusion splice technigue which induces not more than 0.3
dB attenuation. Each spliced fiber shall be packaged in protective sleeving or housing. Bare
fibers shall be completely re-coated with a protective RTV ge! or similar substance prior to
application of the sleeve or housing to protect the fiber from scoring, dirt, or micro bending. All
splices shall be performed in accordance with the cable manufacturers and the splice
manufacturer's recommendations.

The connector less for the complete connection o the terminal aguipment including connector
shall not exceed 1.0 dB.  With periodic connector cleaning, this loss characteristic shall be
mainiained for a minimum of five-hundred (500) connections.

In equipment cabinets, the incoming and outgeing fibers shall be spliced in splice trays to pigtails
with factory-installed FCPC connectors that connect to the connector panel of the splice tray
housing. Each such pigtail shall have an attenuation of not more than 1.0 dB.

Requirements for Separate Conduit Entrance into Cabinets.
SMFC cables shall enter the cabinets by means of a separate conduit entrance:

A. For new and existing cabinets mounted on the vertical shafl of existing steel mast arm poles,
the Contfracier shall insiall, as shown in the typical details, a new conduil entrance from the
pole into the bottom of the new cabinet. This conduit entrance shall make use of a AUB
mogul or similar fitting which accommodates the bending radius of the SMFO cables.

B. For base-mount cabinets, the Contractor shall use a separate conduit entrance which, as
shown in the typical defails, shall either be an existing spare conduit entrance or a new
entrance drilled inio an existing foundation or formed into a new ar madified foundation.

C. Where the existing cabinet does not have sufficient room for a fiber interconnect center and
two or more fiber cabies to be stored within the cabinet the SMFO cables shalf be spliced in a
splice enclosure that is either placed in a junction box or installed aerfaily.

Instalation in Conduit

Where shown on the project plans, all SMFQ cable shall be installed in new or existing
underground conduit. The SMFO cable shall be installed in conduit with other cables only within
existing underground conduil segmenis as called for on the project plans, or as directed by the
engineer.

Eight {8} meters of each SMFO cable shall be loosely looped in each new and existing junction
box.
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Before the installation of any SMFQ cable in conduit is performed, the Contracior shall provide
the Engineer with two (2 copies of the cable manufacturer's recommended and maximum pulling
tensicns. included with these pulling tensions shall be a list of the cable manufaciurers approved
pulling lubricants. Only those lubricants, in the quantity recommended by the SMFO cabie
manufacturer, shall be approved for use.

When installing the cable in underground conduit, the maximum alfowable pulling tension for the
cable installation by the Contractor shall not exceed 80 percent of the manufacturer’'s maxirnum
pulling tension.  If the cable is pulled by mechanical means, a dynometer {clutch device)
approved by the Engineer shall be used to ensure that a maximum allowable pulling tension is
not exceeded at any time during installation,

SMFO cable shall not be pulled over edges or corners, over or around cbstructions or through
unnecessary curves or bends. Approved cable guides, feeders, shoes and bushings shall be
used to prevent damage to the cable during instaliation.

SMFO cable shall not be pulled through any intermediate junction box, manhole, pull box, pole
base or any other opening in the conguit uniless specifically required by the Engineaer in specific
facilities. The necessary length of cable to be installed shall be pulled from one junction box,
manhole, pulf box, pole base, or cabinet to the immediate next downsiream manhole, box, pole
base, or cabinet. The remaining length of cable to be installed in the next conduit shall be
carefully stored in a manner that is not hazardous to pedesirian or vehicular traffic yvet ensures
that no damage io the cable shall occur. The cable shall be siored in a manner that shali allow
that tengihy of cable to be safely pulled into the nexl conduit. (E.G. figure 8 storing of cable). The
Engineer shall approve the storing methods to be used.

Aerial Installation

Where SMFO cable is 1o be installed on cverhead poles, the Contractor shall exercise care in
temporary placement of installation equipment to provide safety to the public and to prevent
damage to existing facilities. Should the Contracior cause damage to any existing cables and/or
equipment, the Contractor shall immediately notify the Engineer and the afiected owner and the
Contractor shall repair or have the repair made at no additional cost.

During installation, the Contracior shall provide cable blocks a maximum of every 15 meters io
guide the cable and reduce puliing tension. Corner blocks, appropriately sized to ensure that the
minimum bending radius of the cable is not viclated, shail be provided whenever fiber cptic cable
must be pulled around a corner.  Unless otherwise approved by the Engineer, the maximum
pulling tensicn shall be 272 kilogram-force during installation (short term) and 8¢ kilogram-force
long-term imstalled.

Where the project plans call for aerial installation, the Contracior shall lash the SMFO cable to the
designated supporting messenger (which in the majority of cases is new 1/4 messenger cable
instalied by the Contractor).

The SMFO cable shall be lashed 1o the existing or new messenger cable with aluminum wrapping
tape spaced at intervals not to exceed 38 centimeter {15 inchas) or with a 0.15 centimeter (.06
inch) minimum diameter galvanized stee! spiral cable wrap. Wrapping tape, if used, shall be (.13
centimeters x 0.76 centimeters {,05 inches x .30 inches). Af least four (4) wraps of tape tuins
shail be used per interval. Lashing shall be accomplished in @ manner that results in the wire and
cable appearing to be an integral part of the support cable,

The SMFC cable shall be deoubledashed when the SMFO cable crosses conirolled access
facilities and railroads
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At locations shown on the project plans, the Contractor shall provide spare cable for restoration
purposes by backlashing cable. The Contractor shall furnish and install cable guides (aerial snow
shoes) tc maintain the proper bending radius on both ends of the backlashed segment.

V. TESTING

1.

General

The times and dates of all tesis shall be approved by the Engineer. The Coniraclor shall conduct
all tests in the presence of the Engineer or his authorized representative. Testing shall only take
place on weekdays which are official working days of the City of Norfolk Division of
Transportation and during normal working hours unless otherwise approved by the Engineer.

The Engineer reserves the right to examine and test any and all matenals furnished and/or
installed by the Coniractor to determine if they meet the requirements of these Special Provisions
or any Project Plans contracted as a project with the Contractor. if any material used in the
construction of any project does not meet these requirements, the Contractor shall replace such
defective parts and material at no cost to the City of Norfolk. Rejected equipment may be offered
again by the Contractor for retesting provided all non-compliance has been corrected and the

1L

eguipment has been pretesied by the Contractor.

Testing of Contractorfurnished and installed hardware and eguipment shall be conducted as
described below. All tesis specified herein shall be successfully conducted prior to Final
Acceptance of the Project or task under any contract with the City of Norfolk. Al test equipment
shali be provided by the Contractor unless otherwise provided herein or as instructed/provided by
the Engineer or his authorized representative. The Contractor shall perform the tests and
document the test resuits. When the tesis are completed, whether successfui or not, the test
results shall be fumished to the Engineer or his authorized representative. All test documentation
forms shall be submitted to the Engineer for approval prior to conducting the tests.

Communication Cable Tests (Generai)

Fiber Optic Cable provided fc the City of Norfoik under these specifications shall have been
pretested in accordance with the EIA/TIA Fiber Optic test procedures listed below and as required
by Belicore GR-20-CORE. Proof of successful testing shall be supplied by the Contractor.

A. On-Reel Attenuation Test

An on-reel attenyation test shall be performed on each fiber of each SMFO cable as
furnished by the manufacturer for this project. This test shall be an end-to-end attenuation
test performed with a high resolution OTDR. The attenuation measurement of any single
maode fiber shall not excead 0.35 dB per kilometer at 1310 nm, Additionally, fiher inclusions
manifesied as altenuation spikes on the OTDR shall not exceed 8.5 dB or 50 percent to the
total measured attenuaticn in the cabled fiber, whichever is less. Only one (1) inclusion
perturbation shall be allowed per cable length.

Tests shall be performed “on-reel” for each fiber of each SMFO cable as furnished by the
manufacturer for this project. Except for the access {0 and the test preparation of any one
end of the SMFO cable o be tested, the Contractor shall preserve the cable in its originaily-
shipped condition. Except as noted, the entire reel of cable shall be rejected and shall not be
used on this project if any fiber of the cable fails the crn-reel cable attenuation test. The
rejected cable shail be replaced at the Contractor's expense.
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B. Cable Segment Testing

Tests shall be pericrmed for each fiber of each SMFO cabie installed by the Contractor as
part of this project. Cabile segment testing shall be performed as each cable segment (a
segment being any continuous run of cable without splices or terminations; is instatled and
terminated. The cahle segment shall be rejected for use on this project it any fiber of the
SMFO cable segment fails the cable segment attenuation test. Rejected cables shail be
removed and replaced by the Contractor at the Contractor's expense. The Coniractor shall
conduct the entire test series again on any cable segment that 1s replaced.

C. Cable Segment Attenuation Test

An attenuation test shall be performed on each fiber of sach terminated SMFO cable
segment installed by the Contractor as part of this project. This test shall be an end-to-end
attenuation test performed with a high resolution OTDR. Installed and terminated cable
segments shall be tested, from conneciorized-end to connectorized-end. During testing, both
ands of the segment shall be disconnected from the mating connectars of their designated
electronic device terminals. SMFQ connector losses shaill not exceed 0.75 dB per mating
connector pair. SMFO splice losses shall nol excesd 0.3 dB per installed fusion splice.

D. Circuit Continuity and Attenuation Test

The Contractor shall conduct tests on all optical circuits aad shall document these tests.
Attenuation tests shall be conducted ufiiizing OTDR techniques per FOTP-681. The
Contracter is to provide these test results to the Engineer for review, Any fiber optic link
which exceeds attenuation design (fiber link attenuation plus splices attenuation plus
connector toss) by mare than 10 percent will be investigated by the Contractor to detarmine
the cause of excessive attenuation. Corrective action shall be taken to provide a circuit
compatible with optical transceiver loss budget plus a 20 percent margin for aging.

E. Drop Cable Testing
All tests desoribed above shall also be conducted for the drep cables.

VE. MEASUREMENT AND PAYMENT

12 Single Mode Fiber Optic Cable will be measured in units of meters and paid for at the contract
unit price per meter. The price bi¢ shall be full compensation for furnishing wire conforming to
specifications contained herein, all hardware required for installation, connectors, fan-out kits, labor,
iools, equipment, fittings, cable testing (including OTDR fraces before and after installation and
splicing of the fiber optic cable), and incidentals necessary for & compiete and accepted installation.

Fiber Optic Splice will be measured in units of each and paid for at the contract unit price per each.
This price shall inciude labor, mounting hardware, materials, tools, equipment, and incidentals
necessary 1o complete the work, The price bid shall be full compensation for furnishing alt labor,
testing, materials, tools, equipment and incidentals necessary {0 complete the work.

Fiber Optic Pigtail will be measured in units of each and will be paid for at the contrast unit price per
each. This price shall include labor, testing, mounting hardware, materials, tools, equipment, and
incidentals necessary to complete the work. The price bid shall be full compensation for furnishing all
labor, testing, materials, tools, equipment and incidentals nacessary 1o complete the work,

Payment will be made under:

Pay item Pay Unit
12 Single Made Fiber Optic Cable Meter
Fiber Optic Splice Each
Fiber Optic Pigtal Each
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VIRGINIA DEPARTMENT OF TRANSPORTATION
SPECIAL PROVISION FOR
EMERGENCY PREEMPTION EQUIPMENT

December 14 2007

DESCRIPTION

This work shall consist of furnishing emitters, and furnishing and instailing all other emergency
preemption equipment in accordance with these specifications and as shown on the plans or as
directed by the Engineer.

EQUIPMENT -

Emergency priority system shall be optically activated providing all features and functions as the
existing equipment within the City of Norfolk's emergency priority system and shall fully interface
with existing equipment. Existing equipment consists of 3M's: Mede! 711 Single Channel — One
Direction Optical Detector; Model 721 Single Channel - Two Direction Optical Detectors; Model
722 Dual Channel (fwo outputs) — Two Direction Optical Detectors; Model 752 2-Channel or
Model 754 4-Channel Phase Selectors necessary to interface the priority detection devices to the
controllers. Phase selectors are configured for instaliation directly into the input file slots of the
Type 170 traffic controllers in the signal cabinet. When input file space is not available, the 3M
Mode! 760 Card Rack and wiring hamess is reguired. Depending on the specific project a 3M
Model 758 Auxiliary Interface Panel and Cable may be used {o provide connection for auxiliary
detection andfor activation of confirmation lights.

The Conductor cables, 3M Model 138 detecior caeble, between the optical detectors and the
phase selector(s) shall be installed in accordance with the manufacturer's recommendations.
Typically this is a direct connection to the lower input file rear terminals based on the channel
corfiguration. Transient protection for the cables shall be in accordance with VDOT Specifications
Section 703.02(d) 3b.

Mounting assemblies for the Optical Detectors shall be fabricated from corrosion resistant
materials or shall be galvanized.

PROCEDURES

Locations of optical detectors shown on Project Flans are approximate; exact locations shall be
as required for proper alignment. Installation of all emergency priority system equipment shall be
in accordance with the manufacturer's recommendations. The Coniractor shall provide all
equipment necessary to completely install this equipment including programming the phase
selectors. The software required for programming the phase selectors shall remain the property
of the Contractor. The City of Norfolk shall be provided with a copy of each intersection’s
programmed database on a read/writeable CI ROM. Emergency priority system conductor
cables shall be permanently ideniified in accerdance with VDOT Specifications Section 703.03(g)
except tags shall indicate identification of the optical detector and the direction of approach. The
Contractor shall provide the manufacturer's installation, operational and maintenance manuals for
each piece of equipment io the Engineer.

TESTING

Testing of the emergency priority system shall be accomplished in the presence of the Engineer
or their assigned representative. The Contractor shall provide the City of Norfolk with an
emergency priority system acceptance lest procedurs for approval prior to scheduling any system
testing, The Centractor shall contact the Norfolk's Traffic Engineer (757-664-7300}1 72 hours in
advance 1o arrange priority/preemption system acceptance testing. The Contractor shall have the
manufacturer's representative on site for testing and set up of the emergency priority system.
The City of Norfolk will provide an operator and vehicle equipped with an emitter for the test to
determine if equipmert is operating and logging propery. Deficiencies shall be corrected and
faulty equipment replaced by the Contractor at no expense to the City of Notok,
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MEASUREMENT AND PAYMENT

Emergency preemptlion equipment will be measured in units of each for the number of ways
{directions) the system will receive inputs from emitters and will be paid for at the contract unit
price per each. This price shall include the deiectoris), system chassis, phase selector(s),
confirmation light{s}, mounting assemblies, relay(s) detectar panel{s}, cabinet connecting cables,
transient protection and all system documentation and testing.

Conductor cables between the optical detectors and the phase selector(s)/system chassis will be
measured in units of meters and will be paid for at the contract unit price per meter. This price
shall include conductors, markings and identifications, electrical tape and connections.

Payment will be made under;

Pay ltem Pay Unit
Emergency Preemption {[ | Way) Each
Emergency Preemption Detector Cable Meter
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VIRGINIA DEPARTMENT OF TRANSPORTATION
SPECIAL PROVISION FOR
INSTALL CONTROLLER

May 5, 2008
DESCRIPTION
This work shall consist of installing traffic equipment in accordance with this special provision, the
pians and as directed by the Engineer.
MATERIALS
{a) Concrete shall conform to Section 700.
{b} Reinforcing steel shall conform {o Section 7C0.
{c} Paint shall conform te Section 700.
id} Gaivanizing shalt con
{e} Electrical iterns shall conform to Section 700,
{f}y Wood for post and poles shall conform to Section 700.
{g} Steel shall conform to Section 700.

{h} Aluminum shall conform to Section 700.

{i} Poles, posts, and overhead and bridge-mounted sign-structures shall conform to Section
700,

{iy Anchor bolts shall conform to Saction 700.
{k} Breakaway support systems shall conform to Section 700.
(i Miscellaneous hardware shall conform to Section 700,

EQUIPMENT
The controller and controlier cabinet shall be obtained from the existing controfier and controller
cabinet that are reroved from operation as part of this project:

WORKING DRAWINGS
Working drawings shall conform to Section 700.03 of the Specifications.

PROCEDURES
Procedures shall conform o Section 703.03 of the Specifications, as amended.

Traffic Signal Control Equipment — The controller and controller cabinet shall be relocated from
the existing intersection and installed at the new intersection. The installation of the controlier
cabinet shall include relocating and reinstalling the local controller, back panels, power panais,
detector panels, auxiliary panels, police panels, thermostatically controlled fan(s), thermostat,
flashers, switches, conflict monitors, flasher relay assemblies, signal control assemblies, lamps
and lamp receptacle, ground-fault convenience receptacles, circuit diagrams, manufacturer's
instructions, relays, flexible cables, grounding panels, fransient protection devices, radio
interference filters and all ancillary equipment and wiring internat io the cabinet to form a
complete traffic signal controller.

- =
==

=
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The Contractor shall furnish and install the cabinet foundation and electrical service equipment as
indicated by the plans. The cabinet foundation and electrical service will be paid for separately.

The Contractor shall install the controlier cabinet on (0 the foundation in accordance with the
Contract Documents, the manufacturer's recommendations and as directed by the Engineer,
This work shall include testing of the controller and controller cabinet in the presence of the
Engineer and making any necessary adjusiments to provide a fully functional traffic signal
controiler.

MEASUREMENT AND PAYMENT
install Controller will be measured in units of each and will be paid for at the contract unit price
per each. This price shall include installation and relocation of the existing controfler and

controller cabinet wiring, fittings, hardware, timing data, timing implementation, performing system
testing and adiusiment and providing all incidental lools necessary {0 complele the work.

Payment wilt be made under:

Pay ltem Pay Unit
Install Controller Each
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VIRGINIA DEPARTMENT OF TRANSPORTATION
SPECIAL PROVISON FOR
VIBEO DETECTION

February 14, 2007

DESCRIPTION

This work shall consist of furnishing and installing video detection In accordance with this special
provision and as shown on the plans or as directed by the Engineer. Video detection shall detect
by processing video images and providing detection input for NEMA TS-1, 7S-2, and 170 traffic
signal controllers.

MATERIALS
A. Paint shall conform to the requirements of Section 231 of the Specifications and shail be

applied in accordance with Section 411 of the Specifications except on nonferrous materials
where i shall be applied in accordance with the manufacturer's recommendations.

w

Stee! for fabricated items shall conform to the requiremenis of Seclion 228 of the
Specifications and shall be fabricated, welded and inspected in accordance with Section 407
of the Specifications.

C. Aluminum for fabricated items shall conform to the requiremenis of Section 229 of the
Specifications and shall be fabricated, welded and inspected in accordance with the
requirements of Section 407 of the Specifications.

B. Electrical items shall conform to the requirements of Section 238 of the Specifications.

E. Coaxial cable shall be rated for cutdoor use with a copper center conductor and braid or as
required by the videc equipment manufacturer.

F. BNC connectors shall be installed as required by the manufacturer's instructions. Crimping
toot shall be raichet type, designed to provide a complete crimping cycle with the proper
sized dye.

EQUIPMENT

A, General: Video detection equipment furnished under this speciai provision shall be the
manufacturers standard production model. Video detection equipment shall have been in
successiul operation for a period of at least one year at twelve signalized intersections. The
Contractor shall provide the contact person, location, date of installation, and equipment
installed to the Engineer upon request for verification. '

B. Environmental Camera Enclosure Housings shall be constructed of 8061-T6 aluminum
and finished with a2 weatherproof, heat-reflecting paint,

The envircnmental enciosure shall have a maximum outside diameter {(O.D.} of 12.7
centimeters (5-inches), excluding mounting assembiy.

Each enclosure shall be sized fo accommodate lens adapters (if necessary). The front of the
enclosure shall extend beyond the viewing window or have provisions fo do such so as to act
as a sun visor and to prevent water runcff into the camera lens. Sunshields shall be supplied
and instailed on each camera to protect the camera from direct sunlight. The Contractor shall
submit details of the camera housing to the Engineer for review and approval prior to ordering
housing units.
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The housing shall be-equipped with a heater, a window defroster, and a thermostat to control
both,

The camera enclosure shall be provided with separate, weather-tight connections for video
and power cables at the rear of the enclosure. Connectors shall not allow moistura entry.

C. Camera shall be monochrome high or medium resolufion. Line lock shall be provided and no
interlace jitter or pairing on the viewing monitor shatft be discernible. The systemn shalt provide
clear, low-bloom and low-light video images at all times, including limited dlumination during
nighttime hours and during inclement weather.

The camera shall be of solid-state design and canform to the following minimum requirements:

¢ Image Sensor - The image sensor shall be /s inch charge-coupled
device (CCD)Y or an approved aquivalent

o Sensitivity - A useable picture shall be provided with a minimum
scene llumination of 0.1 fux with AGC on.

e Resolution - 500 line horizontal and 350 lines vertical minimum,

e Video Signai Output - Shall conform to EIA RS-170 standard.

o Cutput Impedance - 75 ohms £ 5 percent

s Operating Voltage - 125 VAC, 60 Hz

&+ Automatic Gain Control {AGC}- The switch selectable fixed gain respense shall

maintain the output leved 1o 90 percent video when
ihe light level on the image sensor falls too low to
maintain full video output. The camera shall have an
adiustment for the AGC 1o oplimize video out put
under varying conditicns.

& Meantime Before Failure - Meantime before failure shall be a minimum of
20,000 hours.
# Operating Temperature - -34 to +50 degrees C at an ouddoor ambient humidity

of up ic 95 percent, non-condensing.

D. Camera Lens shall be a variable focal length lens capable of covering the infersection
deteclion zones indicated by the plans. Motorized auto-iris control and neutral density spot
fiter shall be provided with each lens. The lens mount shall be standard and compatible with
the camera, The iris shall automatically close when power is lost or turned off. The
Condracior shalb submit the type of lens to the Engineer for review and approval prior o
ordering housing units.

E. Video Processor Unit shall be a capable of processing the number of video inputs specified
on the plans.

The video processor unit for shall conform to the environmental reguirements of NEMA TS-1
and TS-2 specifications. The processor unit and the video communications unit shall operate
from -35 1o 74 degrees C at 0 to 95 percent relative humidity, non-condensing. The video
processor unit and the video communications unit shall operate from 125 VAC 60 Hz, The
processor unit shall be provided with an R8232 port for connection to an external P/C. The
procassor unit shall detect all licensed vehicles and motoreycles within the camera field of
viaw for each video input. The video processor and the video communications unit shall
simultaneously process the required number of video inputs specified on the plans. Each
video input shall provide a minimum of 24 detection zones per camera. The processor shall
provide functional detection for stop line, presence, and directional detection.
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Video processor unit and the video communications unit shall interface with NEMA TS-1,
NEMA TS-2 and 1707332 controliersicabinets and provide controller detector inputs when
utilized in those cabinets. Cables, harness conneciors and cabinet equipment adapiers shall
be provided as required to interface the video detection unit in the type of cabinet as required
by the plans.

Video detection zones shall be programmable by either menu driven operation using a
moniter and programming device or PC with Windows 98 and NT based software. Either
method shall display the detection zones per camera for user programming and provids
flexible detection zone placernent within the camera field of view. Video processor unit shall
store detector configurations created by the user and allow user adjustments of the created
detection zones. Video detection equipment shall detect vehicle presence in both day and
night conditions and in adverse weather conditions and not be affected by shadows from
fixed or moving cbjects within the detection zone.

Video processor unit and the video communications unit shall be provided with video
equipment manufacturers recommended fransient suppression. Transient suppression shall
be provided within the traffic signal control cabinet. Internally installed devices within the
video processor unit will also be allowed. Documentation of the type of transient devices will
he required submitted to the Engineer for review and approval prior to ordering housing uniis.

Video processor unit shall be housed in a durable metal enclosure suitable for shelf mounting
ina NEMA TS-1 or T8-2 cabinet or rack mounting in a Model 332 cabinet.

F. Software: Video detection manufacturer's software shall be provided for detection zone
programming and operation i required for detection programming by the video equipment
manufacturer. Software shall be compatible with the Depariments current Windows system.
One software package shall be provided for each video detection system. Sofiware
updatesirevisions shall be provided to the Department as updated by the manufacturer al no
additional charge for no less than five years.

G. Video Monitor - A monochrome monittor for viewing the video output from the video
processor unit shali be provided in the controller cabinet irregardiess of the programming
method utiized by the equipment. Monitor shall have a minimum diagonal measurement of
22.8 centimeters (9-inches). Monitor resolution shall exceed the required camera resolution.
Monitor shall be provided with connector and cable for connection to the video processor unit.
Monitor shall be provided with front panel mounted contrels for contrast, brightness, vertical
niold, horizontal hold and power onfoff. Monitor shall be provided with 128 VAC power cord.
Monitor shall fit on controller shelf,

. PROCEDURES

A. Camera installations shall be installed utilizing the same type of mast arm band mount
brackets required in the Standard Detail SM-2 of the Road and Bridge Stfandards for
instalfation on mast arms and for installation on luminarie arm the bracket and mounting
hardware shall be in accordance with manufacturer's recommendations. Cameras shall be
mounted at a sufficient height fo prevent occlusion from cross traffic between the stop bar
and the camera, A six feet maximum length of internally reinforced tube shall be attached to
the bracket for camera mounting above the mast arm or luminaire arm. The camera shall be
mounied 1o the top of the tube with the camera manufacturers recommended bracket.
Camera bracket shall previde adjustments for both veriical and herizontal positioning for the
camera. Camera altachments shall be designed to securely fasten the camera to prevent the
camera and exiension fube from falling into the path of vehicles andior becorring loose.
Miscellaneous hardware shall be stainiess steel or galvanized steel. Camera insialiation
shall be submitied to the Engineer for review and approval, The cameras and associated
attachment unit shall be designed to withstand a wind load of 144 KPH (80 MPH} with a 30
par cent gust factor.
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B. Coaxial Cable shall be installed in conduits as indicated by the plans, Coaxial cables shall
be continuous from the camera to the control cabinet housing the video processor unit.
Splices in the coaxial cable will only be permitted for connection to transient protection
devices either within the controt cabinet or at the camera. Coaxial cable shall be suitable for
exierior use and in direct sunlight.

C. Conductor Cable shall be installed in conduils as indicated by the pians. Power cables shall
he continuous from the camera {o the control cabinet. Power cables shall be 16 AWG
minimum, three conductors. Power cable shail suitable for exterior use and in direct sunlight.
Power cable shall include connection to camera and connection to 120 VAC power in the
control cabinet.

WARRANTY

The video detection system shall be warranted by the manufaclurer to be free of defects in
material and workmanship for a period of one year fo commence al final acceptance of the traffic
signal intersection. The warranty shall cover repair or replacement of any defective system
components within 72 hours of notification to the Contractor at no cost to the Department.

NEMA CERTIFICATION

The Contractor shall provide ceriification from an independent laboratory for the NEMA
environmental reguirements in seclion 2 of NEMA TS-1 and TS-2. Certification shall be provided
to the Engineer with the catalog cut submittals,

TECHNICAL SUPPORT

During the warranty period, technical support shall be available from the manufacturer. The
Contractor shall provide the name and phone number of the contact person for technical support
to the Enginear prior to the beginning of the wanmanty period.

MEASUREMENT AND PAYMENT

Video detection will be measured in units of each for the number of video inputs specified and
will be paid for at the contract unit price per each. This price shall include furnishing and installing
the video processor unit, software, programming device {if needed), transient protection, monitor,
one-year warranty and technical support.

Camera wifl be measured in unifs of each and paid for at the contract unit price per each. This
price shall inciude furnishing and installing the camera, lens, environmenta! housing, mounting
bracket, reinforced tubing and hardware and incidentals.

Coaxial cable will be measured in units of meters and paid for at the contract unit price per
meter. This price shall include fufnishing and installing coaxial cable and BNC conneciors.

16/3 Conductor Cable will be measured and paid for in accordance with Section 700 of the Road
and Bridge specifications (Metric).

Payment will be made under:

Pay ltem Pay Unit
Video Detection (No. of video inputs) Each
Video Detection Camera Fach
Coaxial Cable Meter
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VIRGINIA DEPARTMENT OF TRANSFORTATION
SPECIAL PROVISION FOR
SQUARE TUBE STEEL SIGN POST
{(METRIC)

February 14, 2007

DESCRIPTION
This work shall consist of furnishing and installing square tube steel sign post for erecting signs in
accordance with this specification and as shown on the plans or as directed by the Engineer

MATERIALS

{a) Steel for sign post shall be hot-rolled, carbon sheet steel, structural steel quality,
conforming io the requirements of ASTM A 1811, Grade 50 except the yield strength after
cold-forming shall be 413 megapascais [680,000-psi] minimum. Stee! mounting brackets
shall conform to the requirements of ASTM A36.

() Galvanizing of sign post shall conform fo the requirements of ASTM AG53, coating
Designation -80.  Galvanizing of the mounting brackets shall conform to the
requirements of ASTM A123.

(c} Concrete shall be a commercially availabie pre-bagged mixture for concrete suitable for
the instaliation of posts,

{ch) Hardware (bolis, washers, etc.) for mounting sign post, anchors, slip bases, elc. shall be

as recommended by the anchoring system manufacturer and shall be fabricated from
corrosive resistant materials or be coated 1o resist corrosion.

PROCEDRURES

The steel wall thickness shall be 14-gauge for the 50mm [2-inch] by 50mm [2-inch] posts. The
steel wall thickness shail be 10-gauge for the 63mm [2 Y-inch] by 63mm [2 ¥-inch] posts and for
the 54.75mm [2 3/16] x 54.75mm [2 3/16-inch] inner-posts. Posts (inside and outside) shall be
galvanized in accordance with the requirements of ASTM A653, Coating Designation G-80.
When specified on the plans a 54.75mm [2 3/16-inch] inner-post shall be used with the 83mm [2
Ya—inch] post for additional strength. Posts shall use a 9G0mm [36-inch} minimum depth in-
ground anchor system that provides a stable installation and allows easy replacement of the sign
post into the anchor systern after vehicle impact. A concrete collar having a diameter and depth
of 300mm [12-inch] shall be formed around the anchor for 50mm [2-inch post]. Anchor systems
for B3mm |2 Y-inch} posts shall include slip bases and concrete foundations. Top of the collar or
foundation shall be flush with the top of the finished grade and the anchor shall be centered in the
coltar or foundation. Bagged mixtures of concrete as approved by the Engineer are acceptable
for use for forming the collar or foundation

Where posts are fo be mounted on a retaining wall or barrier, the Ceoniractor shall provide a
mounting bracket, fabricated from sleel conforming fo the requirements of ASTM A36 and hot
dipped galvanized in accordance with ASTM A123. Mounting bracket shall be designed so no
connection 10 the barrer is made on the traffic side of the barrier and shall be secured to the
barrier and wall using stainless steel chemically adhesive anchors,
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Posts shali conform o breakaway requirements of AASHTO's Standard Specifications for
Structural Supports for Highway Signs, Luminaires, and Traffic Signals (1594 Edition including
revisions). The Contractor shall provide a copy of the FHWA's accepiance letter indicating
compliance with breakaway requirements at the time of catalog submission of the posis. Posts
shall have 11mm [7/16-inch] {(+/- 0.5mm [1/64-inch]) openings or knockouts spaced 25mm [1-
inch] on centers on all four sides. Posts shall be installed in accordance with the manufacturer's
recommendations. The Contractor shall provide shop drawings of the posis, anchors, mounting
brackets and stainless steel chemically adhesive anchors {¢ the Engineer for approval pricr to
instailation,

Ne more than two 63mm [2¥4-inch] posts or three 50mm [2-inch] posts shall be installed within a
span of 2.1 meters [7-feet].

Posts, anchor system and slip bases shall be installed in accordance with the manufacturer’s
recommendations and the additional requirements herein.  Installation shall result in the posts
being plumb. Drive caps of the proper size shall be used during the instsllation of the anchor
system to prevent damage.

Framing of the signs and atlachment to the sguare steel tube sign post shall be in accordance
with Standard WSP-1 except:

¢ Carriage bolts of the same diameter and material as the lag bolts shown in WSP-1 shall be
used for attachment of the sign {0 the sign post. A hex nut and flat washer shali be used with
the carriage bolt. Alternate attachment methods may be submitted for approval.

e Type A zee bars shall be used for sign insiallations on mullipie posts or for installation of
multiple signs. Allernale methods may be submitted for approval.

The Contractor shall establish the location of each sign post with a stake bearing the number or
identification designated on the pians. The Engineer, accompanied by the Contractor, will inspec!
the locations and advise the Contractor of any necessary adjustments.

Measurement and Payment of the Specifications is amended {o include the following:

Square Tube Steel Sign Post will be measured in meters to the nearest meter and will be
paid for at the contract bid price per meier. Sign post will be measured without slip bases,
from the top of the anchor to the top of the post. This price shall include furnishing and
installing the sign posts, bolts, mounting brackets, anchor system, siip bases, concrete,
excavation and disposal of unsuitable material. Txcept for the price for 54.75mm [2 3/16-
inch) inner-post which shall only include the sign posts. This price shall be full compensation
for furnishing all labor, material, tools, equipment, and incidentals necessary o complete the
work and alf required testing and adjustments.

Payment will be made under:

Pay item Pay Unit
Square Tube Steel Sign Post (size) Meter
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VIRGINIA DEPARTMENT OF TRANSPORTATICON
SPECIAL PROVISICN FOR
SO DECONSOLIDATION

May 19, 2005
0337-122-F14

Description:

This work shall consist of soll deconsolidation at designated areas shown on the plans, The purpose
of the soil deconsclidation is to lcosen the soil sufficiently fo allow establishment of plant materials in
bed areas, andior turf grasses in the affected areas as designated on the plans.

Procedures:

1.

Field identify any utiiities in the area to be deconsofidated. Field identify any existing trees to
remain within the area.

Clear and grub the designaled areas as necessary, except within drip linres of existing irees 1o
remain. Glear by hand, but do not grub, ereas within drip lines of trees to remain, All debris shalil
be removed from the site and disposed of in accordance with Section 106 of the Specifications.

Spray area with herbicide f turf grass or weeds have been established as directed by the
Enginger:

a. Preparation of Merbicides: prepare Herbicide in accordance with Section €07 of the
Specifications and the product manufacturer’s instructions and recommendations.

b.  Apply approved herbicide to all existing stands of weeds and grass within area of soll
deconsolidation.

¢. Harbicide shall be applied in accordance with the manufaciurer's recommendations by a
Certified Applicator. The herbicide shall not be applied when vegetation is wet, or when rain
is imminent within a period of 6 hours. The herbicide shali contain a coloring agent that will be
visible on the treated area to ensure full coverage.

Following a waiting period of 14 days, roto-tilt soll to a depth of 150mm. Rough grade the area to
match adjacent grades. Do net till soil within drip line of existing trees to remain. Within drip line of
existing trees to remain, lightly rake soit by hand to ioosen surface soil only.

Apply 100mm of approved topsoil to loosened soit and till in at a depth of 150mm — 200mm
except over roots of existing trees.

Apply an addittonal 25mm depth of composted yard waste and til! into soit to form a homogenous
soil mixture. Finish grade fo match adjacent elevations. A slightly mounded effect is to be
expected. Neatly edge ¢ allow for placement of muich where applicable.

Measurement and Payment:

Soil deconsolidation will be measured and paid for at the contract unit price per Square Meter. The
bid price shall include clearing and grubbing of areas to be deconsclidated (if required), disposal of
debris, furnishing and applying herbicide spray, top soil, filling, furnishing and placing of composted
yard waste, rough and finish grading.

Fayment will be made under:

Pay tem Pay Unit
Soil Deconsolidation Square Meter
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VIRGINIA DEPARTMENT OF TRANSPORTATION
SPECIAL PROVISION FOR
TREE PROTECTION

November 15, 2004
0337-122-F14, C-502

DESCRIPTION

This work shall consist of the profection and maintenance of existing trees within or adjacent to
the protect limits throughout the construction period. Work may include root pruning, watering,
soil aeration, and furnishing, erecting and maintaining protective fencing and signage as
indicated on the plans and as specified herein. Tree protection and maintenance work shall
commence immediaiely after the issuance by the Department of the Notice {o Proceed.

MATERIALS
Protective Fencing shall consist of 4 feet minimum height, polyethylene safaty fence conforming
o the requirements of ASTM D38 with metal T or U posis, drive type, with spade anchors.

Signs indicating no stockpiling, parking or driving within the dripline of the free.

PROCEDURES
The Coniractor shall obtain the services of a Certified Arborist 1o supervise all work invelving
root pruning, watering, and vertical muiching of the existing trees in the designated area.

No excavated or construction materials shall be stockpiled, no equipment or vehicles shall be
parked or stored, and no vehicutar traffic shall be allowed within the drip line of any tree within
or adjacent to the project limifs that is nof removed as part of clearing and grubbing operations.
Some ot all of the foliowing procedures may be required as indicated on the plans:

A, Root pruning: Prior to clearing and grubbing oparations, the Contractor shall
operate a self- propelied root cutter to trim and cut existing tree roots in the area as
indicated on the plans. Root pruning shall be o the depth of 45CM unless
otherwise indicated on the plans. Root pruning shall be performed no closer to the
tree than 1.5 meters. Trenches must be immediately backfilled and tamped. The
extent of this cperation shall be at the direction of the Engineer.

Trees that suffer irreparable harm and die as a result of root pruning shall be
removed at the direction of the Engineer.

B, Watering: Trees that have been root pruned shall be watered immediately
following root pruning andior verdical muiching operations. Trees shall be watered
utilizing a root watering needle driven into the ground at five random peints around
the tree and dispensing not less than the following quantities of water per tree.

Trees 0-150mun Caliper - waler at 75 Liters per tree.

Trees greater than 150mm Caliper - water at 150 Liters per tree
Watering operation shall be required for a period of twelve months on the following
schedule: minimum of once every four (4) weeks between April 1 and May 31,

once every two weeks between June 1 and September 30; and once every four
weeks from October 1 to November 30 unless otherwise directed by the Engineer.
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Protective Fencing: Upon completion of rocot pruning and initial watering,
protective fencing shall be installed outside of the trench line created by the root
pruning operation or as indicated on the plans. Posts shall be driven 18 inches into
the ground on 6-foot centers.  Fence material shall be attached to posts. The limits
of protective fencing and method of attaching fencing to posts shall be approved by
the Engineer.

The Contractor shall be responsible for mowing within protective fenced areas
within the construction limits in accordance with the reguirements of Section 608.

Tree Protection Signage: The Contractor shail furnish and install signs with
information indicated below, mounted on or adjacent to protective fencing so that
one sign is visible on each side of an enclasure or evary 15 meiers. The sign shall
be made of a waterproof material, no less than §1cm x 81cm size, and shall be of
such thickness so as not lo warp or distori while subjected to the elements. The
sign shall have black Arial style lettering on an orange {Top) and white {Bottom}
background. Leftering size shall be 38mm, 25mm, and 18mm height {minimum)
from top io boftom, respectively

The Contractor shall submit a full size sample layout sign for review and approval
by the Engineer piior o manufacturing and installing signs.

VDOT
TREE PROTECTION ZONE

CONSTRUCTION ACTIVITY
VEHICLES / EQUIPMENT
AND STOCKPILED MATERIALS
ARE PROHIBITED WITHIN
THE DRIPLINE OF THIS TREE.

TREE PROTECTION BARRIER SHALL NOT BE REMOVED
WITHCUT WRITEN AUTHORIZATION FROM VDOT
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MEASUREMENT AND PAYMENT

Root Pruning will be paid for at the contract lump sum price which price shall be full
compensation for root pruning, backfiling and compacting trenches. Trees that suffer
irreparable harm and die as a result of root pruning operations shall be removed when
authorized by the Engineer the cost of which shall be in accordance with Section 109.05 of the
Specifications.

Watering will be measured and paid for in accordance with Section 605 except that watering of
the Tree Protection Zone shall be performed as specified herein,

Protective Fencing will be measured and paid for at the confract unit price per meter of
Tempaorary Safety Fence, which price shall be full compensation for furnishing and installing
protective fence and fabricating, furnishing and installing tree protection signage, complete-in-
place.

Payment will be made under;
Pay Hem Pay Unit

Roat Pruning Lump sum
Temporary Safety Fence , 122cm HL Meter
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Protective Fencing: Upon completion of root pruning and initial watering,
protective fencing shall be installed outside of the trench line created by the root
pruning operation or as indicated on the plans, Posts shall be driven 18 inches into
the ground on §-foot centers.  Fence material shall be attached to posts. The limits
of pretective fencing and method of attaching fencing to posts shall be approved by
the Engineer.

The Contractor shall be responsible for mowing within protective fenced areas
within the construction limits in accordance with the requirements of Section 608,

Tree Protection Signage: The Contractor shail furnish and install signs with
information indicated below, mounted on or adjacent to protective fencing sc that
one sign is visible on each side of an enclosure or every 15 meters. The sign shall
be made of a waterproof material, no less than 61cm x 61cm size, and shatl be of
such thickness so as not to warp or distort while subjected to the elements, The
sign shall have biack Arial style ieHlering on an orange [Top) and white {Bottom}
background. Lettering size shall be 38mm, 25mm, and 18mm height {rinimum})
from top to bottom, respectively

The Contractor shall submit a full size sample layout sign for review and approval
by the Engineer prior to manufacturing and installing signs.

VDOT
TREE PROTECTION ZONE

CONSTRUCTION ACTIVITY
VEHICLES / EQUIPMENT
AND STOCKPILED MATERIALS

THE DRIPLINE OF THIS TREE.

TREE PROTECTION BARRIER SHALL NOT BE REMOVED
WITHCUT WRITEN AUTHORIZATION FROM VDOT
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MEASUREMENT AND PAYMENT

Root Pruning will be paid for at the contract lump sum price which price shall be full
compensation for root pruning, backfiling and compacting trenches.  Trees that suffer
irreparable harm and die as a result of root pruning operations shall be removed when
authorized by the Engineer the cost of which shall be in accordance with Section 109.05 of the
Specifications.

Watering will be measured and paid for in accordance with Section 805 except that watering of
the Tree Protection Zone shall be performed as specified herein.

Protective Fencing will be measured and paid for at the contract unit price per meter of
Temporary Safety Fence, which price shall be full compensation for furnishing and installing
protective fence and fabricating, furnishing and installing free protection signage, compiete-in-
place.

Payment will be made under;
Pay ltem Pay Unit

Roof Pruning Lump sum
Temporary Safety Fence , 122cm HL, Meter
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VIRGINIA DEPARTMENT OF TRANSPORTATION
SPECIAL PROVISION FOR
MANAGEMENT OF PETROLEUM-OIL LUBRICANT LINE

PROJECT # 0337-122-F14, PPMS 14672
July 31, 2008

The Contractor is advised that VDOT has identified an abandoned petroleum oil and lubricants pipeline
{POL kine) that is beneath the proposed retaining wall location on the west side of Hamplon Boulevard, it
is noted on Sheets 6 and 7 as 0.15 POL, between Sta. 20450 to 28+75. There is also a 0.156m POL that
is active which should not interfere with construction. 1t is not known whether there is any product in the
0.15m POL ling, but # should be assumed to confain some residual product. W the Contractor needs to
remopve a portion or the entire line, the Contractor shall take measures o ensure that the residual product
is not spilled into the environment. The integrity of the pipe is unknown, but it is assumed that it is not
structurally sound and would break if disturbed. The Contractor shall be responsible for performing
immecdiate cleanup of any accidental releases of residual product and shall inform the Construction
Inspector of any such releases.

MEASUREMENT AND PAYMENT

Management of POL Line will be paild on a lump sum basis which lump sum price shall include all
materials and fabor costs associated with the removal, handling, temporary storage and disposal of
removed pipe sections and dispesalfrecycling of petroleum residual product.

Payment witl be made under:

Pay ltem Pay Unit
Management of POL Line Lump Sum

Contacts:
Hazardous Materials Program Manager (VDOT Environmentall: Michael Sarros -- {757) 925-1648.
Area Construction Engineer (VDOT Construction). Robert Morgan - {757) 454-5472.
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VIRGINIA DEPARTMENT OF TRANSPORTATION
SPECIAL PROVISION FOR
FLEXIBLE POST DELINEATORS

March 25, 1897

DESCRIPTION
This work shalt consist of furnishing and installing surface mounted flexible post delineators in
accordance with this provision and plan details or as directed by the Engineer,

MATERIALS
Flexible post delineators and anchoring systems shall be products from the Department's preapnroved
list and conforming to the following requirements:

1. Fabricated from & camposition of polymeric materials resistant to:

a.  ullraviolet rays g deicing salts
b. ozone f herbicides
C. exhaust fumes g dirt

d. road oils h. vegetation

2. Width - no less than 85 mm and no more than 450 mm.
3. Height - nc less than 710 mm and no more than 810 mm.

4. Impact - will not lose effectiveness after 5 impacts by an 18005 test vehicle {conforming to the
National Cooperative Highway Research Program) traveling 89 K.P.H. at temperatures ranging from
-18° o 489° C.

5. Color - The paddle shall be crange with white reflective sheeting conforming to the MUTCD. The
reflective sheeting shall be encapsulated lens in accordance with Section 247 of the Specifications.

CONSTRUCTION METHODS
Flexible post delineators shall be installed at locations shown on the plans or as designated by the
Engineer,

Delineators shailt bhe attached to the roadway-surface in accordance with the manufacturer's
recommendations; the attachment method shall nct be permanent or cause damage 1o the roadway
surface upon removal.

The Contractor shall inspect the flexible post delineators daily and immediately correct any deficiencies.

METHOD OF MEASUREMENT
Flexible post delineators will be measured in units of each.

BASIS OF PAYMENT

Fiexible post delineators will be paid for at the contract unit price per each, which price bid shall include
furrishing, instaliing, maintaining, replacing or repairing damaged delineators and removing delineators
when no longer required and for all 1abor, fools, materials, equipment and incidentals necessary o
complete the work.

Payment will be made under:

Pay ltem Pay Unit
Flexible Post Delineator Each
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VIRGINIA DEPARTMENT OF TRANSPORTATION
SPECIAL PRGVISION FOR
REMOVE EXISTING TIMBER BULKHEAD AND PIER

Juby 15, 2008

DESCRIPTION
The Contractor shall furnish all labor, materials, equipment and incidentals required to demolish and
remove the existing timber bulkhead and wood pier within the limits as shown on the plans.

INSPECTION

The Coniractor shall verify existing site conditions prior o beginning any work covered under this Special
Provision. Dolphins adjacent {o the wood pier shall remain. Any adjustment to plans will be submitted to
the Engineer for review and approval.

PROCEDURE

The Contractor shall install all required eresion and siltation control (turbidity curtain} at the outfall site
prior to any demolition work., The Contractor shall remove the wood bulkhead © a depth of 0.67 meters
below mudiine or as required for installation of sheet pile wali. Wood pier {and debris from deteriorated
pier) shall be removed within fimits of bulkhead removal.

All material removed from the site shall be properly dispesed of by the Contractor.

MEASUREMENT AND PAYMENT

Removal of the existing timber bulkhead and wood pier wili be measured and paid for as a lump sum
price. This price shall include all labor, material, equipment and incidentals necessary 1¢ perform the
work and will include disposal of removed material.

Payment will be made under:

Pay lten Pay Unit
Remove Existing Timber Bulkhead and Pier Lfump sum
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CONTRACT ID. NO.: C00014672C01

VIRGINIA DEPARTMENT OF TRANSPORTATION
SPECIAL PROVISION FOR
VIRGINIA MARINE RESOURCES COMMISSION'S
VIRGINIA GENERAL PERMIT (VGP)
FOR PROJECTS UNDERTAKEN IN, ON, OR OVER STATE-OWNED SUBAQUEOUS LANDS
{(WATERWAYS AND TIDAL WETLANDS) WITHIN THE COMMONWEALTH
CONDITIONS AND LIMITATIONS ISSUED TO THE VIRGINIA DEPARTMENT OF TRANSPORTATION

Permit #: 05-4127MOD2-15
Project: 0337-122-F14,C501
Date: Ociober 10, 2008

Permitted Activity: to modify the existing permit to place fill for railroad track realignment and
drainage improvements associated with depressing existing Hampton Boulevard atf the back gate
of the Norfolk Infernational Terminal. This modification allows for rail track adjustments and a new
ditch and a sediment trap. The project includes: 1) The removal of the existing wharf and dolphins
for the piacement of a 36 inch pump station ouifali pipe and Class 1 riprap protection in Hampton
Roads harbor; 2} placement of fill in wetlands for the relocation of existing railroad tracks; and 3}
The placement of a drainage ditch outfali in an unnamed tributary to Boush Creek. The new total
project impacts are: .54 cubic yards of permanent fill and no excavation or temporary fill betow
MLW and 0.26 acre {0.04 emergent and 0.22 forested} non-tidal wetlands impacts. The Goose
Creek Wetland Mitigation Bank will be debited 0.074 acres (3,230 square feet) for impacts to
Phragmites. Credits will be debited from the Greenbrier-Pocosin Bank at a 1:1 for PEM impacts
and 2:1 for PFO impacts for a total of 0.73 acres (31,670 square feet).

The following conditions apply to this project only:

1. In-stream activities will be conducted during low-flow conditions blocking no mere than 50% of the
stream flow at any given time, stockpiling excavated malenal in 2 manner that prevents reentry
into the stream, restoring original streambed and streambank contours, revegetating barren
areas, and implementing strict erosion and sediment control measures throughout the project
period as described in the Virginia Erosion and Sediment Control Handbook, 1992, Virginia
Department of Conservation and Recreation, '

2. VDOT will stricily implement and adhere to ercsion and sediment control measures during the
IHespan of the project, including the project specific erosion and sediment cantrol plan.

3. VDOT will verify with the railroad that their proposed foctprint for the tracks {akes inlo account all
necessary access for construction.

4. Limits of canstruction for the relocated railroad tracks must be marked in the field.
5. Temporary impacts to areas cutside of the proposed footprint have not been authorizad.

&, Cutting of vegetation outside of the fill footprint should be minimized o reduce the invasive
spread of Phragmites inio the area.

7. Throughout the construction of the railroad tracks and roadway VDOT will monitor for the spread
of Phragmites and contact the COE if it appears.

8. If treatment of a Phragmites invasian becomes necessary VDOT will contact the COE to discuss
potential access issues and treatment options, '

8. The wharf's timber piles will be cut at the mudline upen removal.
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The following conditions are applicable to this project unfess otherwise noted above in the
conditions applicable to this project oniy:

1.

16

Any proposed deviation to work authorized in Hampton Reads, Unnamed Tributary to Boush
Creek and Unnamed Tributary to the Norfolk International Terminal stormwater retention pond.
must be formally re-coordinated and approved by the Virginia Marine Resources Commissien
(VMRC) prior to undertaking the work. The Contractar shali be responsible for designing and
supplying all skeiches and notes necessary to acquire any permit modification required for
changes in the proposed construction methods. VDOT's District Environmental Manager will be
responsible for filing any necessary permit modifications.

This permit may be revoked at any time by the VMRC upon faidure of the confractar to comply
with any of the terms and conditions of this permit or at the will of the General Assembly of
Virginia.

The duly authorized agents to the commission shall have the right to enter upon the premises at
reasonable times for the purpose of inspecting the work being dene pursuant 1o this permit.

The Contractor shall immediately nofify VDOT's District Environmental Manager § unknown
historic or archeclogical remains are discovered during construction.

The sale of material removed from state-owned bottoms is specifically prehibited without the
appraval of the VMRC.

The Condractor shall comply with the water guality standards as established by the Virginia
Department of Environmental Quality and ail other applicable laws, ordinances, rules, and
requlations affecting the conduct of the project. The granting of this permit shall not relieve the
contractor of the responsibility of obtaining any and all other permits or required authorizations for
this project.

This permit shall not affect or inlerfere with the right vouchsafed to the people of Virginia
concerning fishing, fowling and the catching of and taking of oysters and cther shelifish in and
from the bottorn of areas and waters not inctuded within the terms of this permit.

This permit shall to the exten! practicable minimize the adverse effects of the project upon
adjacent properties, tidal wetlands, and upen the natural resources of the Commoenwealth.

This permit is subject to any lease of oyster planting ground in effect on the date of this permit.
Nothing in this permit shall be construed as allowing the contracior to encroach on any lease
without the consent of the leaseholder. The contractor shall be liable for any damages 1o such
lease.

The issuance of this permit does not confer upon the Contractor any interest or litle to beds of the
walers.
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VIRGINIA BEPARTMENT OF TRANSPORTATION
SPECIAL PROVISION FOR
NAVY, VIRGINIA PORT AUTHORITY AND NORFOLK SOUTHERN CORPORATION REQUIREMENTS
September 17, 2008

SECTION I: GENERAL CONDITIONS

1.0 Scope

Contractor shall assume all responsibility for actions required by "Contractor” or "VDOT/Contracior”,
Where “VDOT/Contractor” is referenced, VIDOT must be nolified in advance.

2.0 Entry, Egress and Occupancy

For purposes of entering, occupying, and using the Premises, the Contractor may enter and exit over land
as specified in approved plans and specifications.. The Contractar will exercise its permission to enter,
exit, occupy, and use the Premises in a manner that will cause the least practicable wear and {ear or
damage to the property and the least inconvenience to the applicable land owners.. To this end. the
Contractor shall comply with all the requirements for physical and operational security, to include
obtaining personal identification badges and vehicle passes. Badges and passes will be surrendered to
the Naval Station, Narfolk Pass and 1D Office, Virginia Port Authority and Norfolk Southern Corporation,
as direcied.

The Navy, Virginia Port Authority and Norfolk Scuthern Corporation may without notice and for
indeierminable lengths of time suspend or madify ingress to and egress from, accupancy, and use of the
Premises for safety, securty, operational, and other compelling reasons determined to be necessary.
The Contractor will comply with suspensions or modifications immeadiately, for the time required. The
Navy Virginia Port Authority and Norfolk Southern Corporation will make reasonable efforts to minimize
such impacts on the Contractor.

The Contracior's hours of work will be coordinated with the Navy, Virginia Port Authority and Norfoik
Southern Carporation.  Ulility service disruptions and road and iane closures will be scheduled in a
manner 10 least disrupt their operations.

3.0 Premise Use Restrictions

The Contractor must obtain dig permits prior to excavating any material on The Navy, Virginia Port
Authority and Nerfolk Southern Corporation land, Dig permits will require the Contractor fo scan the site
with appropriate electromagnetic or sonic equipment and mark the surface where underground utilities
are discovered; verify the elevations of piping, utilities, and underground obstructions to be traversed by
piping, ducts, and other work to be installed; and verify elevations before instglling hew work closer than
the nearest manhole or other structure at which an adjustment in grade can be made. The licenses has
performed a survey of utilities in anticipation of project construction. Additional survey and / or an update
to the existing survey by a Wility Locating Service may be necessary io meet the dig permit requirements.

The Contractor shall comply with the following restrictions:

{1} No substance shall be released or emitted into the air from the Premises that could impair visibility,
including without limitation, steam, dust, and smoke.

(2} Mo lights shall be constructed, maintained, directed or allowed to shine from the Premises that could
interfere with or impair pilof vision. Light emissions must be shielded to prevent them from being
used as geographic reference points by aircraft taking off from or landing at Navat Air Station Norfolk
and Chambers Field or nearby helicopter landing pad.
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No electrical or electromagnetic emissions shall be generated from sources on the Premises that
could interfere in any way with aircraft communications, ordnance, or navigational systems.

No garbage shall be dumped or stored on the Premises and no feeding stations or other facilities
attractive to birds shalt be constructed or maintained.

The Mavy may terminate use of the properly, on written notice to the VDOT/Contractor, if it is found,
afler notice and hearing by or by direction of the Secretary of the Navy, that gratuities in the form of
entertainment, gifts, or otherwise were offered or given by the Contractor to the Navy, with a view
toward procuring the License or obtaining favorable treatment in amending the License or regarding a
determination periaining to the Contractor's performance of the License; provided, however, that facts
found by the Secretary may be reviewed by a court of competent jurisdiction. If the License is so0
terminated, the Navy shall be entitfed to:

a. Pursue remedies against the VYDOT/Contractor available for breach of the contract by the
VDOT/ Cantractor; and

b. A penalty, in addition to damages, in an amount determinad by the Secretary to be not less than
three nor more than ten times the cost of the gratuity to the VDOT/Canlractor.

The foregoing does not limit the Navy from pursuing other remedies provided by law and this License.

The Navy may use the Premises for any purpose that does not unreasonably interfere with the
Contracior's cceupancy and use.

The Contractor, in the manner and io the extent provided by Virginia law, will reimburse the Navy for
expenditures incurred by the Navy if the Navy voluntarily takes action to fulfill an obligations set forth
in this specification, the Coniractor unreasonably failed to fulfill; is required by law or order of a
regulatory agency of competent jurisdiction to correct an act or omission of the Contractor;, or
provides goods ot services to the Contracior.  The VDOT/Contracior will compensate or reimburse
the Navy for cosis and liabilities resulting from the VDOT s/Contractor's acts or omissions, at such
time as the Navy incurs such costs or lizbilities.
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VIRGINIA DEPARTMENT OF TRANSPORTATION
SPECIAL PROVISION FOR

NATIONWIDE PERMIT 23 - APPROVED CATEGORICAL EXCLUSIONS

TC DISCHARGE DREDGE OR FILL MATERIAL IN WATERS OF THE UNITED STATES PURSUANT -
TO SECTION 404 OF CLEAN WATER ACT
CONDITIONS AND LIMITATIONS TO THE VIRGINIA DEPARTMENT OF TRANSPORTATION

Date: 10/01/2008
Permit #:05-4127M00D2-15
Project: 0337-122-F14,C501

Permitted Activity: to modify the existing permit to place fill for railroad track realignment and
drainage improvements associated with depressing existing Hampton Boulsvard at the back gate
of the Norfolk international Terminat: This-muodification allows for rail track adjustments and  Aew
ditch and a sediment trap. The project inciudes: 1} The removal of the existing wharf and dolphins
for the piacement of a 36 inch pump staticn outfall pipe and Class | riprap protection in Hampton
Roacs harbor; 2) placement of fill in wetlands for the relocation of existing railroad tracks; and 3}
The placement of a drainage ditch outfall in an unnamed tributary io Boush Creek. The new total

project impacts are: 0.54 cubic yards of permanent fill and no excavation or femporary fill below
MLW and 0.26 acre (0.04 emergent and 0.22 forested) non-fidal wetlands impacts. The Goose
Creek Westland Mitigation Bank will be debited 0.074 acres {3,230 square feet) for impacts to
Phragmites. Credits will be debited from the Greenbiier-Pocosin Bank at a 1:1 for PEM impacts
and 2:1 for PFO impacts for a total of 0.73 acres (31,670 square feef).

The following conditions apply to this project only:

1. in-stream activities will be conducted during low-flow conditions blocking no more fhan 50% of the
stream flow at any given lime, siockpiling excavated material in & mannar that prevents reentry into
the stream, restoring original streambed and streambank contours, revegetating barren areas, and
implementing strict ercsion and sediment control measures throughout the project period as
described in the Virginia Eresion and Sediment Control Handbook, 1882, Virginia Depariment of
Conservation and Recreation,

2. VDOT will strictty implement and adhere o ercsion and sediment controf measures during the
lfespan of the project, including the project specific erosion and sedirment control plan.

3. VDOT will verify with the railroad that their proposed footprint for the tracks takes into account ail
necessary access for consiruction.

4. Limits of construction for the relocated railroad tracks must be marked in the field.

5. Temporary impacts fo areas cuiside of the proposed footprint have not been authorized.

6. Cutting of vege;aﬂon autmde of the fill footprint should be minimized fo reduce the invasive spread of

7. Throug}mui the construrf ion of the railroad tfacks and madway VDOT w;f moniter for the spread of
Phragmites and contact the COE if it appears.

8. i treatment of & Phragmites invasion becomes necessary VDOT will centact the COE to discuss
potential access issues and trealment options,

S The wharf's timber piles will be cut at the mudiine upon removal.

The following conditions are applicable to this project unless otherwise noted above in fhe
conditions applicable to this project only:

1. This projest will be constructed in accordance with the conbract documents and is subject to the
provisions cited in the above regulations.
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A permit may be either modified, suspended, or revoked by the permitting agency upon viclation of
any of ihe terms or conditions of the permit, or if the permilting agency determines such actions will
otherwise ba in the public interest,

The Contractor shall be responsible for designing and supplying to VDOT's District Environmental
Manager alt skefches and notes necessary to acquire any permit medification required for changes in
the proposed construction methods. The District Environmental Manager will obtain the necessary
permit modifications.

VDOT and its Contractor shall permit representatives of state and federal anvironmental reguiatory
agencies to make periodic inspections st any time in order to insure that the activity being performed
under authority of the permit(s) is in accordance with the terms and condifions prescribed herein.

Alt work shall be done in such a manner as (o minimize sedimentationisiftalion of stawe walers in
accordance with Virginia Erosion and Sedimentation Requlations (VR 625-02-00).  Appropriate
erosion and sedimentation controls and practices shall be used and maintdingd I effeéctive Gperating
conditions until all disturbed areas have been stabilized, in accordance with the requirements of
Section 107.14 (a).

If unknown historic or archeological remains are discovered during construction, the Contractor shall
immediately nolify VDOT's District Environmental Manager.

Ne activity may cause more than minimal adverse effects on navigation, Any safely lights and signals
prescribed by the U 5. Coast Guard must be instalted and maintained,

No activity may substantially disrupt the movement of those species of aquatic life indigenous to the
waterbody including those species that normally migrate through the area uniess the activity’s grimary
purpose is to impound water. Culverts placed in streams must be installed to maintain low flow
conditions and allow for the passage of ordinary high water.

No discharge of dredged or fit material may consist of unsuitable fil material and material must be
free of loxic pollutants in foxic amounis (see Section 307 of the Clean Waler Act).

. No discharge of dredged or fill material may ocour in the proximity of a public water supply intake

except where the discharge is for adjacent bank stgbilization.

Heavy equipment working in wetlands or mudfizis must be placed on mats or other approved
slructures to minimize soil disturbance.

To the maximum exient prachicable, the pre-consiruction course, condition, capacily and location of
open waters must be maintained for each aclivity, unless the alieration benefits the aguatic
environimant. The activity must be constructed o withstand expected Righ Fows and miust not restrict
or impede lhe passage of normal or high flows or cause the relocation of the water {uniess the
primary purpose of the fill is to impound walers).

if the discharge creates an impoundment of water, adverse effects on the aquatic system caused by
accejeraled water passage andfor the restriction of its flow shalt be minimized to the maximum extent
practicable.

Pipes and culverts placed in streams will be countersunk at both the inlet and cutlet ernds. Pipes that
are Z4 inches or fess in diameter shall be countersunk 3 inches below the natural stream bottom and
pipes that are greater than 24 inches in diameter shall be countersunk 6 inches below the natura
siream bottem.  All single pipes or culverts with bottoms shall be depressed {countersunk} below the
naturai streambed at both the inlet and outlet of the structure. In sets of muitiple pipes or cuiverts with
botloms at least one pipe or culvert shall be depressed {countersunk) at both the intet and sullet to
convey low flows,
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15. If bedrock is encountered during pipe or culvert placement that prevents the required countersinking,

the Contractor must siop work untl VDOT's District Environmantal Manager acquires any necessary
permit modifications.

18, Blasting of stream bottoms threugh the use of explosives is not accepiable as a meens of providing
for countersinking of pipes on badrock.
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NOTICE OF AUTHORIZATION

COMMONWEALTH OF VIRGINIA
Vlrgm:a Department of Transportation. . -

pate: February 7, 2008 Parmittee: Bill Collier. . .
Permit #. 05.-4127MOD-15 Address: 1892 5, Mmtary Hwy i
Project: 0337-122-F14,C501 T Chesapeaka VA 23320 7‘_"._-'-7": )

The permitted activity is to modify the existing permit to p!a(;e fill for ratiroad track reaiignment;' :
and drainage improvements associated with depressing existing Hampton Boulevard at the back o
gate of the Norfolk International Terminal. The projest includes: 1} The removal of the exusting_‘_ !
wharf and dolphins for the placement of a 36 inch pump station outfall pipe and Class { riprap -
protection in Hampton Roads harbor; 2} placement of fill In wetiands for the relocanon of existing . 2
railroad tracks; and 3) The placement of 2 drainage ditch outfall in an unnamed tributary to Boush’
Creek. This modification resuits in 0.54 cubic yards of additional {ill from the placement of outfall.
protection underlain by filter fabric. The fotal project impacts are: 0.54 cubic yards of permanent '
fill anwd no excavation or temporary fill below MLW and 0.44 acre { 0.08 emergent and -0.36 -

forested) non-tidai wetlands impacis. The Goose Creek Wetland h.it-ga:ion Bank will be débited
U.074 acres {3,230 square feet} for impacts to Phragmites. -Credits will be ‘debited ‘from the

Greenbrier-Pecosin Bank at a 1:1 for PEM impacts and 2:1 for F‘FO fmpacts for a total m’ 074' '

acres {32,076 square feet).

The perinitted activity has been auvthorized by the foilbw‘lhg perm'it(s);-

Permit - Authorized . . ‘Eipirés S

VMRC VGP-1 0200772008 0200712011
COE Section 404 Permit NW 23 70771672007 . 03M8/2012
DEQ Virginia Water Protection Permit NJA LNA L o Nr’A .

TVA 26a Permit o N!A IR NZA

The following conditions apply to this project only:

e In-stream activities wHl be conducted during low-flow conditions b cbkmg' no more than 50% -
of the stream flow at any given time, stockpiling excavated rmaterial ina, mannet that prevents
reentry into the stream, restoring original streambed and streambank contours revegetatmg :
barren areas, and implementing strict erosion and sediment control méasures throughout the
project period as described in the Virginla Erosion and 5edlment Sontrol Hanﬁbook 1992,‘;_ )

Virginia Department of Conservation and Recreation.

»  VDOT will strictly implement and adhere to erasion and sediment contral fmeasures durfng the

lifespan of the project, including the project spec:ftc emszon and sedlment control pian

s VDOT will verffy with the railroad that their preposed footprmt for the tracks takes mto_

account all necessary access for construction,
s Limits of construction for the relocated rafiroad tracks must be marked in the ﬁeld
Temporary impacts te areas outside of the proposed footprint have not heen authorlzed

s Cutting of vegetation outside of the fill footprint should be mlmm!zed to reduce the mvaswe' L

spread of Phragmites into the area.

s Throughout the construction of the railroad tracks and rc-adway VDOT WI!E momtcr for the R

spread of Phragmites and contact the COE if it appears.

e if treatment of a Phragmites invasion becomes necessary VDOT wﬂ! contact the COE torji'- .

discuss potential access issues and treatment options.
s The wharf's tirnber piles will be cut at the mudline upon removal.

Volume 1l Page 793



ORDER NO.: B26
CONTRACT ID. NO.: C00014872C01

Cdod Cliddf

R.C. Woody, Il
Natural Resources Program Manager

THIS NOTICE MUST BE CONSPICUOUSLY DISPLAYED AT THE SITE OF WORK
AES Form 034 {10/2003)
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COMMONWEALTH of VIRGINIA
DEPARTHENT OF TRANSPORTATION
T EAST DROAD STREET
FECHMOMO, VIRGINEA 252182000
Pavic &. Ekarn, PE,
COUBAISSIONER.

February 7, 2008

MEMORANDUM

TO: Jobin T, McCambridge, Jr.

FROM: Tracey Hermon GM
SUBJECT: MNotive of Authorization, Special Provisions and Permit Requirements
Permit #: 05-4127MO0D-15
Project: 0337-122-F14,C501 ¢ 4672
Hampton Roads, Unnamed Tnbutary to Boush Creek and Unnamed Tributary to
the Notfolk International Terrninal stormwater retention pond.
City of Norfolk

Five copies are attached of the special provisions and requirements of the General Permit snd
NW 23 for the above-noted project. This perinit was authorized by the Virginis Marine
Resources Commission and spproved by the U. 8. Army Corps of Engineers — Norfolk District.
Plzage provide these requirements o the potential contractors for their review or ensure that
these materizls are included in the bid proposals submitied to the Central Office.

A Notice of Aatherization (dlue card) for the General Permit is attached and must be
conspicuously displayed at the project site. The District should request the contractor to post the
HNotice of Authorization and shouid advise him of his responsibilities under the provisions of the
General Permit and NW 23,

In accordance with the Nationwide Permit Conditions, the District shall notify the Coms of
Engineers and my office when construction is complete,

If you have questions or require additionsl assistance, please contact me at 804-371-6834.
Attachments

co: Mr. Mohammad Mirshahi 2
Mr. Richard Britton L

VirginiaDOT.0rg
WE KEEDP VIRGINIA HOVING
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GENERAL PERMIT
DEPARTMENT OF THE ARMY
NORFOLK IHSTRICT - CORPS OF ENGINEERS
VIRGINIA MARINE RESOURCES COMBHSSION

Ferpt #: 05-4127M0D-15

Project: 0337-122-F14,C501

Effective Date:  Pebryary 7, 2008
Explration Date: February 7, 2011

Reques! for authorization was made at the February 13, 2007 interagency Coordination
Meeting.

&) Pesform work in or aiftecting navigable waters of the United States pursuant 1o
Section 10 of the River and Harbor Act of March 3, 1885;

| Digcharge dredge or fill material into waters of the United States pursuant to
Section 404 of the Clean Water Act; andior

KX Encroach in, on, or over State-owned subagueous bottoms pursuant ta Chapter 12,
Subtitle ifl, of Title 28.2 of the Code of Virginia.

Applicant: Virginia Department of Transpestation
1992 5. Milttary Hwy.
Chesapeake, VA 23326

i hereby authorized under the provisions of the VMRC General Permit dated July 6, 1939
and the Depariment of the Army, Corps of Engineers — NW 23

to modify the existing permit to place fill for raliroad track realignment ang drainage
improvements asgociated with depressing existing Hampton Boutevard at the back gate of
the Norfolk International Terminal. The project inciudes: 1) The removal of the existing
wharf and dolphins for the placement of a 38 inch pump station outfall pipe and Class |
riprap protection in Haropion Roads harbot; 2) placement of il in wetlands for the
relocstion of existing railroaz) tracks; and 3} The placement of & drainage ditch outfall in an
unnamead tributary 10 Boush Creek. This modification resuils in 0.54 cubic yards of
additional fili from the ptacement of outfall protection underfain by filter fabric. The total
project impacts are: 0.54 cubic yards of permanent §ill and no excavation or temporary fill
below LW and 0.44 acre { 0.08 emergent and 0.38 forested) non-tidal wetlands impacts.
The Goose Creek Wetland Mitigation Bank will be debited 0.074 acres (3,220 square Teet}
tor impacts to Phragmites. Credits will be debited from the Greenbrier-Potosin Bank at =
4:1 for PEM Impacts and 2:1 for PFO impacts for a tolal of 0.74 acres {312,076 square feet),
» In-stre@m aciivities will be conducted during low-fow conditions blocking no more than
50 of the strearn flow at any given time, stockpiling excavated material in a manner that
pravents reentry into the stream, restoring original streambed and streambank contours,
revegetating barren areas, and implementing strict erosion and sediment control
rmeasires (hroughout the project period as desoribed in the Virginia Erosion and
Sediment Controt Handbook, 1992, Virginia Department of Conservation and Recreation.
VDOT will strictly implamen and adhere to erosion and sediment control measures

during the Wespan of the project, including the project specific erosion and sediment
cantrol plan,
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e VDOT will verify with the raliroad that their proposed footprint for the tracks takes into
account afi necessary access for construction. - :
«  Lirnits of construction for the relocated railroad fracks must be marked in the field.
v Temporary impacts 1o areas ouiside of the proposed footprint have not been authorized.
¢ Cutling of vegetation outside of the fili footprint should be minimized to reduce the
invasive spread of Phragmites intp the area,
«  Throughout the construction of the raiiroad tracks and roadway VOOT will monitor for the
spread of Phragmites and contact the COE i it appears.
= {f treatment of a Phragmites invasion becomes necessary VDOT will contact the COE to
discuss potential access issues and freatment options,
«  The wharfs timber pites will be cut at the mudlire upon removal
This project will be congbructed in accordance with the sitached plans and sketches and is
subject to the provisions clted inn the above regulations.

ZN/{Z\M February 7, 2008

For R . Grabb, VIIRC ' Date
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Greenbrier Pocosin Advance Cred

it Account Statement
HUG 02080208 )

N ‘af v o LD‘ i)
CHELKT PURCHASE (12727401} Lower derws River 436 388 ;
CREDIT PURCHASE {01/10/08} Lowsr Jamos Hiver £ 283 Z83 {57 12487
BEGIVAING BALANGE: 51758 ReTsab] . TLAT
o1 59-047-110, €50+ Q14458 Lo\ Jarras Rhvar PED 3,642 68 417 G4l A90 ik
a0 131408 CS05 g3+-08 8. Brench of the Efrgbath RBOHE FEOIPRS 1,904 58,123 Q27 p2? 2108
RO 92108, 0808 2237 Housh Crask CRCRO208 PEMIPST 14,383 73730 83,137 1822
0337-192.-F14, C50z 0242358 UT to Boush Creak 200008 T EE) y3rod 793316 1821
£O0S-DE5-103, 105, 0003, BADT Da-4255 U Jyrons Atver o8008 FFE 16,5747 55‘?3 Bi0.7a7 14.02]
DOS4 T 31-F1 1 COG4 {15- 4042 Moy UT HodgesAditdam Cr CRB0208 PROEGSIPEN 3.38% 533 574 877 13.19
H0-058-1 50 U801 44173 Chessperys Bay 2080308 PEO ) 432 52 D47 560 928 1308
03T 1 2a-F14 ot 0541 27 [T of Chesapnake Bay 2080204 EEQIPEW 2,342 50L05 538 757 12 381
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CGreanbrier Pocogln Advance Credif Account Statemant

HUC 02080208
TOTAL
528,007
_ . L. USFwWs . - Balance
Project Murmber Parrnit Nufnber Watarshed HUT Classification thdrawat (8F) Balance (8F1{ {(a0)
CREDIT PURCH.#\ﬁE {12727 01} Lower James River 92080204 435,58 10, Gg!
UREDIT PURCHASE {D1/18/05) Lorever Jam R:ver y2080208 452 107, 1287
T e “BEGINRING BALANGE: 937,896] 2267
0198-047-1 10 cscm 014156 Taveat James Rmar 02080208 PFO a3 204 9484821  21.77
0190-139-V01, C505 094008 §, Branch of the Elizabsth 02080208 PFO/PSS 21,484 927020  21.28
R000.122.108, G504 _B2-4737 _ Boush Cresk 2080208 PEM/PSS 133 208 7037311 18.22
0337-122-F14, CHQ2 U2-4238 UT 9 Boush Creek Q2080208 P38 £13 793,518 18,21
0005-9685-303,103,C503. B8D1 044200 UT James River 02080208 PFG 182,738 £10,582] 1402
0084-131.F11,C504 0B-4042(Mod) UT HodgasMilidam O 02080208 | PFO/PSSPEM K N7 5743800 13149
1060-098180,£501 04-4173 " Chesapeake Bay 02080208 ZZO 4,850 59.710] _ 13.08
0837-122-F 14, G501 054127 UT's of Ghesepeaka Bay (2080208 PFO/PEM - 51,6701+ 538,040] 12.35
0566-046-P32 N501 054254 Browere Creak 02083206 PEM 2,313 5386,727]  12.800
rﬂ892«04f5~14005&54 OB-4080 UT of Champicn Swanp GOBO206 PR 1,800 533,027 12.28
§0005-986-103, B601, 501 04-4280(Mod) UT's Chickahorminy River 02080204 PFO 2,016 8a1.011 1221
QOGA-Da7-111,C501 04-4282(Mod.) UT of Powhaton Creek 02080206 PEQ 576 531,536 12,20
QD58-122-104, G501 084188 UT to East Br, of Eiizabeth River | 02080208 PEM 3,800 520,735 12,16
0058122104, €801 074239 UT to East Br. of Eizapeth River | 02080208 FEM 270 528465 12.15)
7013-131-¥03, G601, B&15 07-4038 Scuthern, Br. of Eizsbeth R, | 02080208 PEQ/PEM 2,443 5370231 12.1
ODGAE-00 1-15407572 T80 Bafley's Gr [Chesapenke Bay | 2080108 BER 30 536,982]  12.10
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