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610-3.9 Forms. Concrete shall not be placed until all the forms and reinforcements have been inspected
and approved by the Engineer. Forms shall be of suitable material and shall be of the type, size, shape,
quality, and strength to build the structure as shown on the plans. The forms shall be true to line and grade
and shall be mortar-tight and sufficiently rigid to prevent displacement and sagging between supports. The
surfaces of forms shall be smooth and free from irregularities, dents, sags, and holes. The Contractor shall
be responsible for their adequacy.

The internal form ties shall be arranged so no metal will show in the concrete surface or discolor the surface
when exposed to weathering when the forms are removed. All forms shall be wetted with water or with a
non-staining mineral oil, which shall be applied immediately before the concrete is placed. Forms shall be
constructed so they can be removed without injuring the concrete or concrete surface. The forms shall not
be removed until at least 30 hours after concrete placement for vertical faces, walls, slender columns, and
similar structures. Forms supported by falsework under slabs, beams, girders, arches, and similar
construction shall not be removed until tests indicate the concrete has developed at least 60% of the design
strength.

610-3.10 Placing reinforcement. All reinforcement shall be accurately placed, as shown on the plans, and
shall be firmly held in position during concrete placement. Bars shall be fastened together at intersections.
The reinforcement shall be supported by approved metal chairs. Shop drawings, lists, and bending details
shall be supplied by the Contractor when required.

610-3.11 Embedded items. Before placing concrete, all embedded items shall be firmly and securely
fastened in place as indicated. All embedded items shall be clean and free from coating, rust, scale, oil, or
any foreign matter. The concrete shall be spaded and consolidated around and against embedded items.
The embedding of wood shall not be allowed.

610-3.12 Placing concrete. All concrete shall be placed during daylight hours, unless otherwise approved.
The concrete shall not be placed until the depth and condition of foundations, the adequacy of forms and
falsework, and the placing of the steel reinforcing have been approved by the Engineer. Concrete shall be
placed as soon as practical after mixing, but in no case later than one (1) hour after water has been added
to the mix. The method and manner of placing shall avoid segregation and displacement of the
reinforcement. Troughs, pipes, and chutes shall be used as an aid in placing concrete when necessary.
The concrete shall not be dropped from a height of more than 5 feet (1.5 m). Concrete shall be deposited
as nearly as practical in its final position to avoid segregation due to rehandling or flowing. Do not subject
concrete to procedures which cause segregation. Concrete shall be placed on clean, damp surfaces, free
from running water, or on a properly consolidated soil foundation.

610-3.13 Vibration. Vibration shall follow the guidelines in American Concrete Institute (ACI) Committee
309, Guide for Consolidation of Concrete. Where bars meeting ASTM A775 or A934 are used, the vibrators
shall be equipped with rubber or non-metallic vibrator heads. Furnish a spare, working, vibrator on the job
site whenever concrete is placed. Consolidate concrete slabs greater than 4 inches (100 mm) in depth with
high frequency mechanical vibrating equipment supplemented by hand spading and tamping. Consolidate
concrete slabs 4 inches (100 mm) or less in depth by wood tampers, spading, and settling with a heavy
leveling straightedge. Operate internal vibrators with vibratory element submerged in the concrete, with a
minimum frequency of not less than 6000 cycles per minute when submerged. Do not use vibrators to
transport the concrete in the forms. Penetrate the previously placed lift with the vibrator when more than
one lift is required. Use external vibrators on the exterior surface of the forms when internal vibrators do not
provide adequate consolidation of the concrete. Vibrators shall be manipulated to work the concrete
thoroughly around the reinforcement and embedded fixtures and into corners and angles of the forms. The
vibration at any point shall be of sufficient duration to accomplish compaction but shall not be prolonged to
where segregation occurs. Concrete deposited under water shall be carefully placed in a compact mass in
its final position by means of a tremie or other approved method and shall not be disturbed after placement.

610-3.14 Construction joints. If the placement of concrete is suspended, necessary provisions shall be
made for joining future work before the placed concrete takes its initial set. For the proper bonding of old
and new concrete, provisions shall be made for grooves, steps, reinforcing bars or other devices as
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specified. The work shall be arranged so that a section begun on any day shall be finished during daylight
of the same day. Before depositing new concrete on or against concrete that has hardened, the surface of
the hardened concrete shall be cleaned by a heavy steel broom, roughened slightly, wetted, and covered
with a neat coating of cement paste or grout.

610-3.15 Expansion joints. Expansion joints shall be constructed at such points and dimensions as
indicated on the drawings. The premolded filler shall be cut to the same shape as the surfaces being joined.
The filler shall be fixed firmly against the surface of the concrete already in place so that it will not be
displaced when concrete is deposited against it.

610-3.16 Defective work. Any defective work discovered after the forms have been removed, which in the
opinion of the Engineer cannot be repaired satisfactorily, shall be immediately removed and replaced at the
expense of the Contractor. Defective work shall include deficient dimensions, or bulged, uneven, or
honeycomb on the surface of the concrete.

610-3.17 Surface finish. All exposed concrete surfaces shall be true, smooth, and free from open or rough
areas, depressions, or projections. All concrete horizontal plane surfaces shall be brought flush to the
proper elevation with the finished top surface struck-off with a straightedge and floated. Mortar finishing
shall not be permitted, nor shall dry cement or sand-cement mortar be spread over the concrete during the
finishing of horizontal plane surfaces.

The surface finish of exposed concrete shall be a rubbed finish. If forms can be removed while the concrete
is still green, the surface shall be wetted and then rubbed with a wooden float until all irregularities are
removed. If the concrete has hardened before being rubbed, a carborundum stone shall be used to finish
the surface. When approved, the finishing can be done with a finishing machine.

610-3.18 Curing and protection. All concrete shall be properly cured and protected by the Contractor. The
concrete shall be protected from the weather, flowing water, and from defacement of any nature during the
project. The concrete shall be cured by covering with an approved material as soon as it has sufficiently
hardened. Water-absorptive coverings shall be thoroughly saturated when placed and kept saturated for at
least three (3) days following concrete placement. All curing mats or blankets shall be sufficiently weighted
or tied down to keep the concrete surface covered and to prevent the surface from being exposed to air
currents. Wooden forms shall be kept wet at all times until removed to prevent opening of joints and drying
out of the concrete. Traffic shall not be allowed on concrete surfaces for seven (7) days after the concrete
has been placed.

610-3.19 Drains or ducts. Drainage pipes, conduits, and ducts that are to be encased in concrete shall be
installed by the Contractor before the concrete is placed. The pipe shall be held rigidly so that it will not be
displaced or moved during the placing of the concrete.

610-3.20 Cold weather placing. When concrete is placed at temperatures below 40°F (4°C), the
Contractor shall provide satisfactory methods and means to protect the mix from injury by freezing. The
aggregates, or water, or both, shall be heated to place the concrete at temperatures between 50°F and
100°F (10°C and 38°C).

Calcium chloride may be incorporated in the mixing water when directed by the Engineer. Not more than
pounds (908 grams) of Type 1 nor more than 1.6 pounds (726 grams) of Type 2 shall be added per bag of
cement. After the concrete has been placed, the Contractor shall provide sufficient protection such as cover,
canvas, framework, heating apparatus, etc., to enclose and protect the structure and maintain the
temperature of the mix at not less than 50°F (10°C) until at least 60% of the designed strength has been
attained.

610-3.21 Hot weather placing. Concrete shall be properly placed and finished with procedures previously
submitted. The concrete-placing temperature shall not exceed [ 1°F ([ ]°C) when measured in
accordance with ASTM C1064. Cooling of the mixing water and aggregates, or both, may be required to
obtain an adequate placing temperature. A retarder meeting the requirements of paragraph 610-2.6 may
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be used to facilitate placing and finishing. Steel forms and reinforcement shall be cooled prior to concrete
placement when steel temperatures are greater than 120°F (50°C). Conveying and placing equipment shall
be cooled if necessary to maintain proper concrete-placing temperature. Submit the proposed materials
and methods for review and approval by the Engineer, if concrete is to be placed under hot weather
conditions.

610-3.22 Filling joints. All joints that require filling shall be thoroughly cleaned, and any excess mortar or
concrete shall be cut out with proper tools. Joint filling shall not start until after final curing and shall be done
only when the concrete is completely dry. The cleaning and filling shall be done with proper equipment to
obtain a neat looking joint free from excess filler.

METHOD OF MEASUREMENT

610-4.1 No measurement will be made for direct payment for any portland cement concrete and
reinforcing steel, as the cost of the portland cement concrete and reinforcing steel shall be considered as
subsidiary to the items requiring portland cement concrete and reinforcing steel.

BASIS OF PAYMENT

610-5.1 No payment shall be made for structural portland cement concrete and reinforcing steel. The
cost of portland cement concrete and reinforcing steel shall be incidental to those items of work which
require portland cement concrete and its payment shall be included in the cost of those items.

TESTING REQUIREMENTS

ASTM C31 Standard Practice for Making and Curing Concrete Test Specimens in the Field

ASTM C39 Standard Test Method for Compressive Strength of Cylindrical Concrete Specimens
ASTM C136  Standard Test Method for Sieve or Screen Analysis of Fine and Coarse Aggregates
ASTM C138  Standard Test Method for Density (Unit Weight), Yield, and Air Content (Gravimetric) of
Concrete

ASTM C143  Standard Test Method for Slump of Hydraulic-Cement Concrete

ASTM C231 Standard Test Method for Air Content of Freshly Mixed Concrete by the Pressure Method
ASTM C666  Standard Test Method for Resistance of Concrete to Rapid Freezing and Thawing
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ASTM C1017
ASTM C1064
ASTM C1077

ASTM C1260
ASTM C1567

ASTM E329

NC

Standard Specification for Chemical Admixtures for Use in Producing Flowing Concrete
Standard Test Method for Temperature of Freshly Mixed Hydraulic-Cement Concrete
Standard Practice for Agencies Testing Concrete and Concrete Aggregates for Use in
Construction and Criteria for Testing Agency Evaluation

Standard Test Method for Potential Alkali Reactivity of Aggregates (Mortar-Bar Method)
Standard Test Method for Determining the Potential Alkali-Silica Reactivity of
Combinations of Cementitious Materials and Aggregates (Accelerated Mortar-Bar Method)
Standard Specification for Agencies Engaged in Construction Inspection, Testing, or
Special Inspection

U.S. Army Corps of Engineers (USACE) Concrete Research Division (CRD) C662
Determining the Potential Alkali-Silica Reactivity of Combinations of Cementitious Materials, Lithium Nitrate
Admixture and Aggregate (Accelerated Mortar-Bar Method)

MATERIAL REQUIREMENTS

ASTM A184Standard Specification for Welded Deformed Steel Bar Mats for Concrete Reinforcement
ASTM A185Standard Specification for Steel Welded Wire Reinforcement, Plain, for Concrete

ASTM A615

ASTM A704
ASTM A706

ASTM A775
ASTM A934
ASTM A1064

ASTM C33

ASTM C94

ASTM C150
ASTM C171
ASTM C172
ASTM C260
ASTM C309
ASTM C494
ASTM C595
ASTM C618

ASTM D1751
ASTM D1752
ACI 305R

ACI 306R
ACI 309R

Standard Specification for Deformed and Plain Carbon-Steel Bars for Concrete
Reinforcement

Standard Specification for Welded Steel Plain Bar or Rod Mats for Concrete Reinforcement
Standard Specification for Low-Alloy Steel Deformed and Plain Bars for Concrete
Reinforcement

Standard Specification for Epoxy-Coated Steel Reinforcing Bars

Standard Specification for Epoxy-Coated Prefabricated Steel Reinforcing Bars

Standard Specification for Carbon-Steel Wire and Welded Wire Reinforcement, Plain and
Deformed, for Concrete

Standard Specification for Concrete Aggregates

Standard Specification for Ready-Mixed Concrete

Standard Specification for Portland Cement

Standard Specification for Sheet Materials for Curing Concrete

Standard Practice for Sampling Freshly Mixed Concrete

Standard Specification for Air-Entraining Admixtures for Concrete

Standard Specification for Liquid Membrane-Forming Compounds for Curing Concrete
Standard Specification for Chemical Admixtures for Concrete

Standard Specification for Blended Hydraulic Cements

Standard Specification for Coal Fly Ash and Raw or Calcined Natural Pozzolan for Use in
Concrete

Standard Specification for Preformed Expansion Joint Filler for Concrete Paving and
Structural Construction (Nonextruding and Resilient Asphalt Types)

Standard Specification for Preformed Sponge Rubber Cork and Recycled PVC Expansion
Joint Fillers for Concrete Paving and Structural Construction

Hot Weather Concreting

Cold Weather Concreting

Guide for Consolidation of Concrete

END OF ITEM P-610
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ITEM D-701 PIPE FOR STORM DRAINS AND CULVERTS
DESCRIPTION

701-1.1 This item shall consist of the construction of pipe culverts and storm drains in accordance with
these specifications and in reasonably close conformity with the lines and grades shown on the plans.

MATERIALS

701-2.1 Materials shall meet the requirements shown on the plans and specified below.

701-2.2 PIPE. The pipe shall be of the type called for on the plans or in the proposal and shall be in
accordance with the following appropriate requirements.

ASTM A 760 Metallic Coated Corrugated Steel Pipe (Type |, IR or II)

ASTM A 761 Galvanized Steel Corrugated Structural Plates and Fasteners for Pipe,
Pipe-Arches, and Arches

ASTM A 762 Polymer Precoated Corrugated Steel Pipe for Sewers and Drains

ASTM A 849 Post-Coated and Lined (Bituminous or Concrete) Corrugated Steel Sewer

A885/A885M-96

and Drainage Pipe

Steel Sheet, Zinc and Aramid Fiber Composite Coated for Corrugated
Steel Sewer, Culvert, and Underdrain Pipe

ASTM B 745 Corrugated Aluminum Alloy Culvert Pipe
ASTM C 14 Non-Reinforced Concrete Pipe
ASTM C 76 Reinforced Concrete Pipe
ASTM C 655 Reinforced Concrete D-Load Pipe
ASTM C 506 Reinforced Concrete Arch Pipe
ASTM C 507 Reinforced Concrete Elliptical Pipe
ASTM C 789 Precast Reinforced Concrete Box Sections
and C 850
ASTM F 667 Large Diameter Corrugated Polyethylene Pipe and Fittings
ASTM F 714 Polyethylene (PE) Plastic Pipe (SDR-PR) Based on Outside Diameter
ASTM F 794 Poly (Vinyl Chloride) Ribbed Drain Pipe & Fittings
ASTM F 894 Based on Controlled Inside Diameter Polyethylene (PE) Large Diameter
Profile Wall Sewer and Drain Pipe
ASTM F 949 Poly (Vinyl Chloride) (PVC) Corrugated Sewer Pipe With a Smooth Interior
and Fittings
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ASTM F 2435 Steel Reinforced Polyethylene (PE) Corrugated Pipe

ASTM F 2562 Steel Reinforced Thermoplastic (HDPE) Ribbed Pipe and Fittings for Non-
Pressure Drainage and Sewerage

AASHTO M 190 Bituminous-Coated Corrugated Metal Pipe and Pipe Arches

AASHTO M 190

Bituminous-Coated Corrugated Aluminum Alloy Culvert Pipe

and M 196

AASHTO M 167
and M 243

Bituminous-Coated Structural Plate Pipe, Pipe Arch, and Arches

AASHTO M 219 Aluminum Alloy Structural Plate for Pipe, Pipe Arch, and Arches

ASTM D 3034 Polyvinyl Chloride (PVC) Pipe

AASHTO M 252 Corrugated Polyethylene Drainage Tubing (all types)

AASHTO M Corrugated Polyethylene Pipe 300 to 1200 mm Diameter (all types)
294M

AASHTO M 304 Poly (Vinyl Chloride) (PVC) Profile Wall Drain Pipe and Fittings Based on

Controlled Inside Diameter

AASHTO MP-20 Steel Reinforced Polyethylene (PE) Ribbed Pipe

701-2.3 CONCRETE. Concrete for pipe cradles shall have a minimum compressive strength of 2000 psi
(13.8 MPa) at 28 days, or as shown on the plans, and conform to the requirements of ASTM C 94.

701-2.4 RUBBER GASKETS. Rubber gaskets for rigid pipe shall conform to the requirements of ASTM C
443. Rubber gaskets for PVC pipe and polyethylene pipe shall conform to the requirements of ASTM F
477. Rubber gaskets for zinc-coated steel pipe and precoated galvanized pipe shall conform to the
requirements of ASTM D 1056, for the “RE” closed cell grades. Rubber gaskets for steel reinforced
thermoplastic (HDPE) ribbed pipe shall conform to the requirements of ASTM F 477.

701-2.6 JOINT FILLERS. Poured filler for joints shall conform to the requirements of ASTM D 1190.

701-2.7 PLASTIC GASKETS. Plastic gaskets shall conform to the requirements of AASHTO M 198 (Type
B).

CONSTRUCTION METHODS

701-3.1 EXCAVATION. The width of the pipe trench shall be sufficient to permit satisfactory jointing of the
pipe and thorough tamping of the bedding material under and around the pipe, but it shall not be less than
the external diameter of the pipe plus 6 inches (150 mm) on each side. The trench walls shall be
approximately vertical.
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The Contractor shall comply with all current Federal, state and local rules and regulations governing the
safety of men and materials during the excavation, installation and backfilling operations. Specifically,

the Contractor shall observe that all requirements of the Occupational Safety and Health Administration
(OSHA) relating to excavations, trenching and shoring are strictly adhered to. The width of the trench shall
be sufficient to permit satisfactorily jointing of the pipe and thorough compaction of the bedding material
under the pipe and backfill material around the pipe, but it shall not be greater than the widths shown on
the plans trench detail. The trench bottom shall be shaped to fully and uniformly support the bottom
guadrant of the pipe.

Where rock, hardpan, or other unyielding material is encountered, the Contractor shall remove it from below
the foundation grade for a depth of at least 8 inch (200 mm) or 1/2 inch (12 mm) for each foot of fill over the
top of the pipe (whichever is greater) but for no more than three-quarters of the nominal diameter of the
pipe. The excavation below grade shall be backfilled with selected fine compressible material, such as silty
clay or loam, and lightly compacted in layers not over 6 inches (150 mm) in uncompacted depth to form a
uniform but yielding foundation.

Where a firm foundation is not encountered at the grade established, due to soft, spongy, or other unstable
soil, the unstable soil shall be removed and replaced with approved granular material for the full trench
width. The Engineer shall determine the depth of removal necessary. The granular material shall be
compacted to provide adequate support for the pipe.

The excavation for pipes placed in embankment fill shall not be made until the embankment has been
completed to a height above the top of the pipe as shown on the plans.

701-3.2 BEDDING. The pipe bedding shall conform to the class specified on the plans. When no bedding
class is specified or detailed on the plans, the requirements for Class C bedding shall apply.

a. Rigid Pipe. Class A bedding shall consist of a continuous concrete cradle conforming to the plan
details.

Class B bedding shall consist of a bed of granular material having a thickness of at least 6 in (150
mm) below the bottom of the pipe and extending up around the pipe for a depth of not less than 30
percent of the pipe’s vertical outside diameter. The layer of bedding material shall be shaped to fit the
pipe for at least 10 percent of the pipe’s vertical diameter and shall have recesses shaped to receive the
bell of bell and spigot pipe. The bedding material shall be sand or selected sandy soil, all of which passes
a 3/8 in (9 mm) sieve and not more than 10 percent of which passes a No. 200 (0.075 mm) sieve.

Class C bedding shall consist of bedding the pipe in its natural foundation to a depth of not less than
10 percent of the pipe’s vertical outside diameter. The bed shall be shaped to fit the pipe and shall have
recesses shaped to receive the bell of bell and spigot pipe.

b. Flexible Pipe. For flexible pipe, the bed shall be roughly shaped to fit the pipe, and a bedding
blanket of sand or fine granular material shall be provided as follows:

Pipe Corrugation Depth Minimum Bedding
Depth

in. mm in. mm

1/2 125 1 25.0

1 25.0 2 50.0

2 50.0 3 75.0

2% 62.5 3% 87.5

c. PVC and Polyethylene Pipe. For PVC and polyethylene pipe, the bedding material shall consist of
coarse sands and gravels with a maximum particle size of 3/4 in (13 mm). For pipes installed under paved
areas, no more than 12 percent of the material shall pass the No. 200 (0.075 mm) sieve. For all other
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areas, no more than 50 percent of the material shall pass the No. 200 (0.075 mm) sieve. The bedding
shall have a thickness of at least 6 in (150 mm) below the bottom of the pipe and extend up around the
pipe for a depth of not less than 50 percent of the pipe’s vertical outside diameter.

701-3.3 LAYING PIPE. The pipe laying shall begin at the lowest point of the trench and proceed upgrade.
The lower segment of the pipe shall be in contact with the bedding throughout its full length. Bell or groove
ends of rigid pipes and outside circumferential laps of flexible pipes shall be placed facing upgrade. Pipe
shall be placed using a laser.

Paved or partially lined pipe shall be placed so that the longitudinal center line of the paved segment
coincides with the flow line.

Elliptical and elliptically reinforced pipes shall be placed with the manufacturer’s top of pipe mark within five
degrees of a vertical plane through the longitudinal axis of the pipe.

701-3.4 JOINING PIPE. Joints shall be made with (1) Portland cement mortar, (2) Portland cement grout,
(3) rubber gaskets, (4) plastic gaskets, or (5) coupling bands.

Mortar joints shall be made with an excess of mortar to form a continuous bead around the outside of the
pipe and shall be finished smooth on the inside. Molds or runners shall be used for grouted joints in order
to retain the poured grout. Rubber ring gaskets shall be installed to form a flexible watertight seal.

a. Concrete Pipe. Concrete pipe may be either bell and spigot or tongue and groove. The method of
joining pipe sections shall be such that the ends are fully entered and the inner surfaces are reasonably
flush and even. Joints shall be thoroughly wetted before mortar or grout is applied.

b. Metal Pipe. Metal pipe shall be firmly joined by form fitting bands conforming to the requirements
of ASTM A 760 for steel pipe and AASHTO M 196 for aluminum pipe.

c. PVC and Polyethylene Pipe. Joints for PVC and Polyethylene pipe shall conform to the
requirements of ASTM D 3212 when water tight joints are required. Joints for PVC and Polyethylene pipe
shall conform to the requirements of AASHTO M 304 when soil tight joints are required. Fittings for
polyethylene pipe shall conform to the requirements of AASHTO M 252 or M 294 M.

701-3.5 BACKFILLING. Pipes shall be inspected before any backfill is placed; any pipes found to be out
of alignment, unduly settled, or damaged shall be removed and relaid or replaced at the Contractor’'s
expense.

Material for backfill shall be fine, readily compatible soil, granular material selected from the excavation or
a source of the Contractor’'s choosingl—e+shal-meet-therequirements—of-ltem-P-153}. . It shall not
contain frozen lumps, stones that would be retained on a 2 in (50.0 mm) sieve, chunks of highly plastic clay,
or other objectionable material.Granular backfill material shall have 95% or more passing the a 1/2 inch (12
mm) sieve, with 95% or more being retained on the No. 4 (4.75 mm) sieve.

When the top of the pipe is even with or below the top of the trench, the backfill shall be compacted in layers
not exceeding 6 inches (150 mm) on each side of the pipe and shall be brought up one foot (30 cm) above
the top of the pipe or to natural ground level, whichever is greater. Thoroughly compact the backfill material
under the haunches of the pipe without displacing the pipe. Material shall be brought up evenly on each
side of the pipe for the full length of the pip

When the top of the pipe is above the top of the trench, the backfill shall be compacted in layers not
exceeding 6 inches (150 mm) and shall be brought up evenly on each side of the pipe to one foot (30 cm)
above the top of the pipe. The width of backfill on each side of the pipe for the portion above the top of the
trench shall be equal to twice the pipe’s diameter or 12 feet (3.7 m), whichever is less.
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For PVC, polyethylene, and polypropylene pipe, the backfill shall be placed in two stages; first to the top of
the pipe and then at least 12 inches (300 mm) over the top of the pipe. The backfill material shall meet the
requirements of paragraph 701-3.2c.

All backfill shall be compacted to the density as required under Item P-152 for embankment and pavement
subgrade, or as may be shown on the typicals sections of the plans.

It shall be the Contractor’s responsibility to protect installed pipes and culverts from damage due to
construction equipment operations. The Contractor shall be responsible for installation of any extra strutting
or backfill required to protect pipes from the construction equipment.

METHOD OF MEASUREMENT

701-4.1 The length of pipe shall be measured in linear feet (m) of pipe in place, completed, and approved.
It shall be measured along the centerline of the pipe from end or inside face of structure to the end or inside
face of structure, whichever is applicable. The several classes, types and size shall be measured
separately. All fittings shall be included in the footage as typical pipe sections in the pipe being measured.

701-4.2 Excavation, bedding, backfill, compaction, compliance with trench safety are subsidiary onbligation
of the pipe and end treatment installations and are not measured separately for payement.

BASIS OF PAYMENT

701-5.1 Payment will be made at the contract un|t price per linear foot (meter) for each k|nd of pipe of the
type and size deS|gnated a

These prices shall fully compensate the Contractor for furnishing all materials and for all preparation,
excavation, installation of these materials, bedding, backfill, compaction, trench safety, and for all labor,
equipment, tools, and incidentals necessary to complete the item.

Payment will be made under:

D-701-5.1 Corrugated Metal Pipe 18" Diameter — per linear foot
D-701-5.2 Reinforced Concrete Pipe 30" Diameter, (Class ##) — per linear foot

MATERIAL REQUIREMENTS

ASTM A 760 Corrugated Steel Pipe, Metallic-Coated for Sewers and Drains

ASTM A 761 Corrugated Steel Structural Plate, Zinc Coated, for Field-Bolted Pipe,
Pipe-Arches, and Arches

ASTM A 762 Corrugated Steel-Pipe, Polymer Precoated for Sewers and Drains

ASTM A 849 Post-Applied Coatings, Pavings, and Linings for Corrugated Steel

Sewer and Drainage Pipe
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ASTM A 885/A Steel Sheet, Zinc and Aramid Fiber Composite Coated for Corrugated
885M-96 Steel Sewer, Culvert, and Underdrain Pipe
ASTM B 745 Corrugated Aluminum Alloy Culvert Pipe
ASTM C 14 Concrete Sewer, Storm Drain, and Culvert Pipe
ASTM C 76 Reinforced Concrete Culvert, Storm Drain, and Sewer Pipe
ASTM C 94 Ready Mixed Concrete
ASTM C 144 Aggregate for Masonry Mortar
ASTM C 150 Portland Cement
ASTM C 443 Joints for Circular Concrete Sewer and Culvert Pipe, Using Rubber
Gaskets
ASTM C 506 Reinforced Concrete Arch Culvert, Storm Drain, and Sewer Pipe
ASTM C 507 Reinforced Concrete Elliptical Culvert, Storm Drain and Sewer Pipe
ASTM C 655 Reinforced Concrete D-Load Culvert, Storm Drain and Sewer Pipe
ASTM C 1433 Precast Reinforced Concrete Box Sections for Culverts, Storm Drains,
and Sewers
ASTM D 1056 Flexible Cellular Materials-Sponge or Expanded Rubber
ASTM D 3034 Type PSM Poly (Vinyl Chloride) (PVC) Sewer Pipe and Fittings
ASTM D 3212 Joints for Drain and Sewer Plastic Pipes Using Flexible Elastomeric
Seals
ASTM D 6690 Joint and Crack Sealants, Hot-Applied, for Concrete and Asphalt
Pavements
ASTM F 477 Elastomeric Seals (Gaskets) for Joining Plastic Pipe
ASTM F 667 Large Diameter Corrugated Polyethylene Pipe and Fittings
ASTM F 714 Polyethylene (PE) Plastic Pipe (SDR-PR) Based on Outside Diameter
ASTM F 794 Poly (Vinyl Chloride) Ribbed Drain Pipe & Fittings Based on Controlled
Inside Diameter
ASTM F 894 Polyethylene (PE) Large Diameter Profile Wall Sewer and Drain Pipe
ASTM F 2435 Steel Reinforced Polyethylene (PE) Corrugated Pipe
ASTM F 2562 Steel Reinforced Thermoplastic Ribbed Pipe and Fittings for Non-
Pressure Drainage and Sewerage.
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ASTM F 949

AASHTO M 190

AASHTO M 196

AASHTO M 198

AASHTO M 219

AASHTO M 243

AASHTO M 252

AASHTO M 294M

AASHTO M 304

AASHTO MP-20

NC

Poly (Vinyl Chloride) (PVC) Corrugated Sewer Pipe With a Smooth
Interior and Fittings

Bituminous-Coated Corrugated Metal Culvert Pipe and Pipe Arches
Corrugated Aluminum Alloy Culverts and Underdrains

Joints for Circular Concrete Sewer and Culvert Pipe Using Flexible
Watertight Gaskets

Aluminum Alloy Structural Plate for Pipe, Pipe-Arches, and Arches

Field Applied Coating of Corrugated Metal Structural Plate for Pipe,
Pipe-Arches, and Arches

Corrugated Polyethylene Drainage Tubing
Corrugated Polyethylene Pipe, 300 to 1200 mm Diameter

Poly (Vinyl Chloride) (PVC) Profile Wall Drain Pipe and Fittings Based
on Controlled Inside Diameter

Steel Reinforced Polyethylene (PE) Ribbed Pipe

END ITEM D-701
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ITEM D-751 MANHOLES, CATCH BASINS, INLETS AND INSPECTION HOLES
DESCRIPTION

751-1.1 This item shall consist of construction of manholes, catch basins, inlets, and inspection holes, in
accordance with these specifications, at the specified locations and conforming to the lines, grades, and
dimensions shown on the plans or required by the Engineer.

All structures, castings, etc. located within the Runway and Taxiway safety areas, RSA and TSA
respectively, shall comply with FAA Advisory Circular 150/5320-6, Latest Edition and shall be aircraft rated.
All other structures shall conform to these specifications and plans.

751-1.2 SUBMITTALS. Shop drawing of each component shall be submitted to the Engineer for review
and approval and shall be approved prior to ordering any materials for this item. This submittal shall include
the proposed method of installation for all components. The submittal shall include data on all component
parts of this item. The data shall be sufficient, in the opinion of the Engineer, to determine compliance with
the contract documents. The Contractor's submittals shall be submitted to the Engineer 30 days prior to
start up of construction. The complete submittal shall be reviewed, approved, signed and sealed by a
licensed registered Professional Engineer for the state in which the project is located.

751-1.3 QUALIFICATIONS. The Engineer reserves the right to reject any and all equipment, materials,
procedures, etc., which, in the Engineer's opinion, does not meet the design and the standards and codes
specified herein.

751-1.4 REFERENCED MATERIALS. Additional details pertaining to specific items covered in this section
are contained in Federal Advisory Administration (FAA) Advisory Circulars (AC's), Latest Edition, listed
below:

150/5300-13 Airport Design (Latest Edition)

150/5320-6 Airport Pavement Design and Evaluation (Latest Edition)
150/5370-2 Operational Safety on Airports During Construction (Latest Edition)
150/5370-10 Standards for Specifying Construction of Airports (Latest Edition)

The Contractor is responsible for obtaining and using the latest Edition of the referenced FAA Advisory
Circulars. This list is not all inclusive but is offered as a convenience to the Contractor.

MATERIALS
751-2.1 BRICK. The brick shall conform to the requirements of ASTM C 32, Grade SM.

751-2.2 MORTAR. Mortar shall consist of one part Portland cement and two parts sand. The Portland
cement shall conform to the requirements of ASTM C 150, Type |. The sand shall conform to the
requirements of ASTM C 144.

751-2.3 CONCRETE. Plain and reinforced concrete used in structures, connections of pipes with structures,
and the support of structures or frames shall conform to the requirements of Item P-610. Concrete produced
by a reputable local supplier of ready-mix or transit-mix concrete designed for a minimum compressive
strength of 4,000 psi at 28 days, unless otherwise specified, may be used when approved by the Engineer.
The Contractor shall submit the ready-mix or transit-mix design to the Engineer at least 30 days prior to
startup of construction.
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751-2.4 PRECAST CONCRETE PIPE MANHOLE RINGS. Precast concrete pipe manhole rings shall
conform to the requirements of ASTM C 478. Unless otherwise specified, the risers and offset cone sections
shall have an inside diameter of not less than 36 in (90 cm) nor more than 48 in (120 cm). The precast
concrete pipe manhole rings shall be designed to withstand a 250 psi tire pressure and aircraft loads when
the structure is inside the runway, taxiway or apron safety area and an HS-20 loading when the structure
is outside the runway, taxiway or apron safety area.

751-2.5 CORRUGATED METAL. Corrugated metal shall conform to the requirements of AASHTO M 36.

751-2.6 FRAMES, COVERS, AND GRATES. The castings shall conform to one of the following
requirements:

ASTM A 48, Class 30B and

a. 358 Gray iron castings

b. ASTM A 47 Malleable iron castings

C. ASTM A 27 Steel castings

d. ASTM A 283, Grade D Structural steel for grates and frames
e. ASTM A 536 Ductile iron castings

f. ASTM A 897 Austempered ductile iron castings

All castings shall be designed to withstand a 250 psi tire pressure when the structure is inside the runway,
taxiway or apron safety area and an HS-20 loading when the structure is outside the runway, taxiway or
apron safety area.

All castings or structural steel units shall conform to the dimensions shown on the plans and shall be
designed to support the loadings, aircraft gear configuration and/or direct loading, specified.

Each frame and cover or grate unit shall be provided with fastening members to prevent it from being
dislodged by traffic but which will allow easy removal for access to the structure.

The frame and cover or grate unit shall be cast flush with the top of the manhole slab. The frame and cover
or grate unit manufacturer shall certify that the cover or unit is rated to exceed the requirements of the 250
psi tire pressure or HS-20 loading. Each cover shall have the word "Storm Drainage" or other approved
designation cast on one piece.

All castings shall be thoroughly cleaned. After fabrication, structural steel units shall be galvanized to meet
the requirements of ASTM A 123.

All frames and covers located with in pavements shall be anti-rocking type and where indicated on plasn
shall be bolted.

751-2.7 STEPS. The steps or ladder bars shall be gray or malleable cast iron or galvanized steel. The steps
shall be the size, length, and shape shown on the plans and those steps that are not galvanized shall be
given a coat of bituminous paint, when directed.

751-2.8 REINFORCING STEEL. All reinforcing steel shall be deformed bars of new billet steel meeting
the requirements of ASTM A 615, Grade 60.

751-2.9 PRECAST CONCRETE STRUCTURES. Precast concrete structures shall be constructed on
prepared or previously placed slab foundations and shall conform to the dimensions and locations shown
on the contract drawings. All precast concrete sections necessary to build a completed structure shall be
furnished. The different sections shall fit together readily and all joints shall be sealed with a butyl rubber
gasket type sealant. The top of the upper precast concrete member shall be suitably formed and
dimensioned to receive the metal frame and cover or grate, or other cap, as required.
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751-2.10 SEALANTS. Joints between precast concrete sections shall be sealed with a butyl rubber gasket
type sealant that meets all of the requirements of Federal Specification SS-S-210A, Sealing Compound,
Preformed Plastic, for Expansion Joints and Pipe Joints.

751-2.11 SUBMITTALS. Submittals of “Shop and Setting Drawings”, “Working Drawings”, “Catalogue
Data” and “Certifications” for review shall be submitted in accordance with appropriate sections of the
specifications. Submittals and Certifications required are as follows:

a. Certifications and Concrete Mix Design submittals in accordance with Item P-610, Structural
Portland Cement Concrete.

b. Catalogue data and certifications that frames and covers meet the requirements specified.
c. Catalogue data and certification that ladders meet the requirements specified.
d. Certification that reinforcing steel meets the requirements specified.

e. Submittal of Strength Design Calculations, Shop Drawings and Certifications for Pre-cast units.

—h

. Shop Drawings when structure to be built is at variance with plans or hydraulic assist.
CONSTRUCTION METHODS

751-3.1 UNCLASSIFIED EXCAVATION.

a. The Contractor shall excavate for structures and footings to the lines and grades or elevations,
shown on the plans, or as staked by the Engineer. The excavation shall be of sufficient size to permit the
placing of the full width and length of the structure or structure footings shown. The elevations of the
bottoms of footings, as shown on the plans, shall be considered as approximately only; and the Engineer
may direct, in writing, changes in dimensions or elevations of footings necessary for a satisfactory
foundation.

b. Boulders, logs, or any other objectionable material encountered in excavation shall be removed. All
rock or other hard foundation material shall be cleaned of all loose material and cut to a firm surface
either level, stepped, or serrated, as directed by the Engineer. All seams or crevices shall be cleaned out
and grouted. All loose and disintegrated rock and thin strata shall be removed. Where concrete will rest
on a surface other than rock, the bottom of the excavation shall not be disturb and excavation to final
grade shall not be made until immediately before the concrete or reinforcing is placed.

c. The Contractor shall do all bracing, sheathing, or shoring necessary to implement and protect the
excavation and the structure as required for safety or conformance to governing laws. The cost of
bracing, sheathing, or shoring shall be included in the unit price bid for the structure.

d. All bracing, sheathing, or shoring involved in the construction of this item shall be removed by the
Contractor after the completion of the structure. Removal shall not disturb or damage finished masonry.
The cost of removal shall be included in the unit price bid for the structure.

e. After excavation is completed for each structure, the Contractor shall notify the Engineer. No
concrete or reinforcing steel shall be placed until the Engineer has approved the depth of the excavation
and the character of the foundation material.

f. Comply with trench safety requirements specified in D-701-3.1.

#5132 BRICK-STRUCTURES:
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No brick products shall be used to adjust the elevation between the precast or cast-in-place concrete
structure and the top and rim and cover or inlet. All adjustments shall be made utilizing reinforced cast-in-
place concrete concrete meeting the requirements of this specification.

751-3.3 CONCRETE STRUCTURES. Concrete structures shall be built on prepared foundations,
conforming to the dimensions and form indicated on the plans. The construction shall conform to the
requirements specified in Item P-610. Any reinforcement required shall be placed as indicated on the plans
and shall be approved by the Engineer before the concrete is poured.

All invert channels shall be constructed and shaped accurately so as to be smooth, uniform, and cause
minimum resistance to flowing water. The interior bottom shall be sloped downward toward the outlet.
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751-3.4 PRECAST CONCRETE PIPE STRUCTURES. Precast concrete pipe structures shall be
constructed on prepared or previously placed slab foundations and shall conform to the dimensions and
locations shown on the plans. All precast concrete pipe sections necessary to build a completed structure
shall be furnished. The different sections shall fit together readily, and all jointing and connections shall be
cemented with mortar. The top of the upper precast concrete pipe member shall be suitably formed and
dimensioned to receive the metal frame and cover or grate, or other cap, as required. Provision shall be
made for any connections for lateral pipe, including drops and leads that may be installed in the structure.
The flow lines shall be smooth, uniform, and cause minimum resistance to flow. The metal steps that are
embedded or built into the side walls shall be aligned and placed at vertical intervals of 12 in (300 mm).
When a metal ladder replaces the steps, it shall be securely fastened into position.

751-3.6 INLET AND OUTLET PIPES. Inlet and outlet pipes shall extend through the walls of the structures
for a sufficient distance beyond the outside surface to allow for connections but shall be cut off flush with
the wall on the inside surface, unless otherwise directed. For concrete or brick structures, the mortar shall
be placed around these pipes so as to form a tight, neat connection.

751-3.7 PLACEMENT AND TREATMENT OF CASTINGS, FRAMES, AND FITTINGS. All castings,
frames, and fittings shall be placed in the positions indicated on the plans or as directed by the Engineer,
and shall be set true to line and to correct elevation. If frames or fittings are to be set in concrete or cement
mortar, all anchors or bolts shall be in place and position before the concrete or mortar is placed.

The unit shall not be disturbed until the mortar or concrete has set.

When frames or fittings are to be placed upon previously constructed masonry, the bearing surface or
masonry shall be brought true to line and grade and shall present an even bearing surface in order that the
entire face or back of the unit will come in contact with the masonry. The unit shall be set in mortar beds
and anchored to the masonry as indicated on the plans or as directed and approved by the Engineer. All
units shall set firm and secure.

After the frames or fittings have been set in final position and the concrete or mortar has been allowed to
harden for 7 days, then the grates or covers shall be placed and fastened down.

751-3.8 INSTALLATION OF STEPS. The steps shall be installed as indicated on the plans or as directed
by the Engineer. When the steps are to be set in concrete, they shall be placed and secured in position
before the concrete is poured. When the steps are installed in brick masonry, they shall be placed as the
masonry is being built. The steps shall not be disturbed or used until the concrete or mortar has hardened
for at least 7 days. After this period has elapsed, the steps shall be cleaned and painted, unless they have
been galvanized.

When steps are required with precast concrete pipe structures, they shall be cast into the sides of the pipe
at the time the pipe sections are manufactured or set in place after the structure is erected by drilling holes
in the concrete and cementing the steps in place.
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Instead of steps, prefabricated ladders may be installed. For brick or concrete structures, the ladder shall
be held in place by grouting the supports in drilled holes—Formetalstructuresthe-laddershall-be-secured

751-3.9 BACKFILLING.

a. After a structure has been completed, the area around it shall be filled with approved material, in
horizontal layers not to exceed 8 in (200 mm) in loose depth, and compacted to the density required in
Item P-152. Each layer shall be deposited all around the structure to approximately the same elevation.
The top of the fill shall meet the elevation shown on the plans or as directed by the Engineer.

b. Backfilling shall not be placed against any structure until permission is given by the Engineer. In
the case of concrete, such permission shall not be given until the concrete has been in place 7 days, or
until tests made by the laboratory under supervision of the Engineer establish that the concrete has
attained sufficient strength to provide a factor of safety against damage or strain in withstanding any
pressure created by the backfill or the methods used in placing it.

c. When required, the Engineer may direct the Contractor to add, at his own expense, sufficient water
during compaction to assure a complete consolidation of the backfill.

The Contractor shall be responsible for all damage or injury done to ducts, structures, property or
persons due to improper placing or compacting of backfill. The cost of all backfill and compaction efforts
shall be included in the unit price bid for the manhole, catch basin, inlet or inspection hole.

¢- d. Backfill shall not be measured for direct payment. Performance of this work shall be considered
on obligation of the Contractor covered under the contract unit price for the structure involved.

751-3.10 CLEANING AND RESTORATION OF SITE. After the backfill is completed, the Contractor shall
dispose of all surplus material, dirt, and rubbish from the site. Surplus dirt may be deposited in
embankments, shoulders, or as ordered by the Engineer. The Contractor shall restore all disturbed areas
to their original condition.

After all work is completed, the Contractor shall remove all tools and equipment, leaving the entire site free,
clear, and in good condition.

751-3.11 MANHOLE ADJUSTMENTS. The Contractor shall adjust the tops of existing manholes in areas
to be paved to the new elevations shown on the contract drawings. The Contractor shall be responsible
for determining the exact height adjustment required to raise the top of each inlet or manhole to the new
elevation. The existing top elevation of each inlet or manhole to be adjusted shall be determined in the
field and added or subtracted from the proposed top elevation. The Contractor shall not use brick products
to adjust inlet or manhole tops.

The Contractor shall remove the existing top section or ring and cover from the inlet, manhole structure or
manhole access. The Contractor shall then install precast concrete sections or grade rings of the required
dimensions to adjust the inlet or manhole top to the new proposed elevation. Finally, the Contractor shall
reinstall the inlet or manhole top section or ring and cover on top and check the new top elevation.

The Contractor shall install steps in the new precast concrete sections or grade rings as required to match
the spacing of the steps in the existing structure being adjusted. The new steps shall be aligned with the
existing steps.
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The Contractor shall construct a concrete slab around the top of adjusted structures located in graded areas
that are not to be paved. The concrete slab shall conform to the dimensions and details shown on the
contract drawings.

751-3.12 INSPECTION. Prior to final approve of the manholes, catch basins, inlets and inspection holes,
the Engineer, accompanied by the Contractor, shall make a through inspection, by an appropriate method,
of the entire installation. Any indication of defects in material or workmanship shall be further investigated
and corrected. Defects due to the Contractor’s negligence shall be corrected by the Contractor without
additional compensation and as directed by the Engineer.

751-3.13 REMOVAL OF WATER. If water is encountered in the excavated areas, the Contractor shall
dewater the area and obtain optimum moisture content prior to placing concrete, structure or subbase.
Performance of the work described in this section is not payable directly, but shall be considered as a
subsidiary obligation of the Contractor and included in the contract price for the pay items of work involved.

METHOD OF MEASUREMENT

751-4.1 Manholes, catch basins, inlets, and inspection holes shall be measured by the unit, completed in
place and accepted. All required excavation, installation and removal of sheeting and bracing,all required
backfilling, compaction, restoration of all surfaces, all required connections, dewatering and complaicne
with trench safety shall be included as part of the unit completed.

BASIS OF PAYMENT

751-5.1 The accepted quantities of manholes, catch basins, inlets, and inspection holes will be paid for at
the contract unit price per each in place when completed. This price shall be full compensation for furnishing
all materials and for all preparation, excavation, backfilling and placing of the materials; furnishing and
installation of such specials and connections to pipes and other structures as may be required to complete
the item as shown on the plans; and for all labor equipment, tools and incidentals necessary to complete
the structure.

Payment will be made under:
D-751-5.1 Safety End Treatment, Type Il, 18" Diameter —per each

D-751-5.2 Safety End Treatment, Type Il, 30" Diameter — per each

MATERIAL REQUIREMENT

ASTM A 27 Steel Castings, Carbon, for General Application

ASTM A 47 Ferritic Malleable Iron Castings

ASTM A 48 Gray Iron Castings

ASTM A 123 Zinc Coating (Hot-Dip) on Iron and Steel Hardware

ASTM A 283 Low and Intermediate Tensile Strength Carbon Steel Plates, Shapes,

and Bars

ASTM A 536 Ductile Iron Castings

ASTM A 897 Austempered Ductile Iron Castings
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ASTM C 32 Sewer and Manhole Brick (Made from Clay or Shale)

ASTM C 144 Aggregate for Masonry Mortar

ASTM C 150 Portland Cement

ASTM C 478 Precast Reinforced Concrete Manhole Sections

AASHTO M 36 Zinc Coated (Galvanized) Corrugated Iron or Steel Culverts and

Underdrains

END OF ITEM D-751
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ITEM T-901 SEEDING
DESCRIPTION

901-1.1 This item shall consist of soil preparation, seeding [ ] the areas shown on the plans or as directed
by the Engineer in accordance with these specifications.

MATERIALS

901-2.1 SEED The species and application rates of grass, legume, and cover-crop seed furnished shall be
those stipulated herein. Seed shall conform to the requirements of Fed. Spec. JJJ-S-181. Fertilizing,
seeding and/or mulching operations will not be permitted when wind velocities are in excess of 15 miles
per hour. All seed shall meet the requirements of the (State) Department of Agriculture and Consumer
Services and all applicable state laws.

Seed shall be furnished separately or in mixtures in standard containers labeled in conformance with the
Agricultural Marketing Service (AMS) Seed Act and applicable state seed laws with the seed name, lot
number, net weight, percentages of purity and of germination and hard seed, and percentage of maximum
weed seed content clearly marked for each kind of seed. The Contractor shall furnish the Engineer duplicate
signed copies of a statement by the vendor certifying that each lot of seed has been tested by a recognized
laboratory for seed testing within six (6) months of date of delivery. This statement shall include: name and
address of laboratory, date of test, lot number for each kind of seed, and the results of tests as to name,
percentages of purity and of germination, and percentage of weed content for each kind of seed furnished,
and, in case of a mixture, the proportions of each kind of seed. Wet, moldy, or otherwise damaged seed
will be rejected.

Seeds shall be applied as follows:

TABLE 901-2.1

Seed Purity Minimum Seed Rate of Application
Purity (Percent) Ib./acre (or 1b./1,000 S.F.)
Buffalo Grass (Bouteloua dactyloides) 33% 3-5 lbs per 1,000 S.F
Curly Mesquite (Hilaria) 33% 3-5 lbs per 1,000 S.F
Eastern Gramagrass (Tripsicum dactiloides) 33% 3-5 lbs per 1,000 S.F.
Perennial ryegrass (Lolium perenne) 100% 10-12 Ibs per 1,000 S.F.

The germination rate shall not include the hard seed percentage. Seeding dates shall be
consistent with local climate and soil conditions as recommended by USDA Natural Resources
Conservation Service (NRCS) and/or the State University Agricultural Cooperative Extension Office
(County Agent or equivalent).

Millet seed is expressly prohibited from being applied anywhere on the project. Should the Contractor apply
Millet knowingly or unknowingly to the project, an initial fine of $1,000.00 will be levied. An additional
$1,000.00 per day fine shall be levied on the Contractor for each day the Millet seed is not removed from
the project. The fines levied shall be recorded daily and shall be deducted from the Contractor’s earnings
at the end of the project. The Contractor shall submit a certification of the seed provided for this project
stating no millet is present in the seed.
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901-2.2 LIME. Lime shall be ground limestone containing not less than 85% of total carbonates, and shall
be ground to such fineness that 90% will pass through a No. 20 mesh sieve and 50% will pass through a
No. 100 mesh sieve. Coarser material will be acceptable, providing the rates of application are increased
to provide not less than the minimum quantities and depth specified in the special provisions on the basis
of the two sieve requirements above. Dolomitic lime or a high magnesium lime shall contain at least 10%
of magnesium oxide. Lime shall be applied at the rate as recommended by USDA Natural Resources
Conservation Service (NRCS) and/or the State University Agricultural Cooperative Extension Office
(County Agent or equivalent). All liming materials shall conform to the requirements of ASTM C 602.

901-2.3 FERTILIZER. Fertilizer shall be standard commercial fertilizers supplied separately or in mixtures
containing the percentages of total nitrogen, available phosphoric acid, and water-soluble potash. They
shall be applied at the rate and to the depth specified herein, and shall meet the requirements of Fed. Spec.
A-A-1909 and applicable state laws. They shall be furnished in standard containers with name, weight, and
guaranteed analysis of contents clearly marked thereon. No cyanamide compounds or hydrated lime shall
be permitted in mixed fertilizers.

The fertilizers may be supplied in one of the following forms:
a. A dry, free-flowing fertilizer suitable for application by a common fertilizer spreader;
b. A finely-ground fertilizer soluble in water, suitable for application by power sprayers; or
c. A granular or pellet form suitable for application by blower equipment.

Fertilizers shall be [10-10-10 (n-p-k)] commercial fertilizer and shall be spread at the rate of [400 pounds
per acre].

901-2.4 SOIL FOR REPAIRS. The soil for fill and topsoiling of areas to be repaired shall be at least of equal
quality to that which exists in areas adjacent to the area to be repaired. The soil shall be relatively free from
large stones, roots, stumps, or other materials that will interfere with subsequent sowing of seed,
compacting, and establishing turf, and shall be approved by the Engineer before being placed.

901-2.5 SUBMITTALS AND CERTIFICATES. Shop drawings of each seeding related component shall be
submitted to the Engineer for review and approval and shall be approved prior to ordering any materials
associated with this item. The submittals shall include the following:

a. Catalogue data and certification showing that the seed mixture percent by weight, percent purity,
percent germination and date of manufacture meet the requirements specified as required by 901-2.1.

b. Catalogue data and certification showing that the guaranteed analysis of the fertilizer meets the
requirements specified.

c. Duplicate copies of seed vendor certications that seed conforms to requirements of Fed. Spec JJJ-
S-181.

d. Sources of water, if other than from Owner provided source.

e. Wet application rates.
The data shall be sufficient, in the opinion of the Engineer, to determine compliance with the contract
documents. The Contractor shall submit the submittals to the Engineer 30 days prior to start up of
construction.

901-2.6 INSPECTION OF SEED. Prior to startup of any seeding operations, the Engineer shall inspect all
bags containing seed to ensure the proper seed specified is being utilized and that no unauthorized seed
will be incorporated into the work.

CONSTRUCTION METHODS

901-3.1 ADVANCE PREPARATION AND CLEANUP. After grading of areas has been completed and
before applying fertilizer and ground limestone, areas to be seeded shall be raked or otherwise cleared of
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stones larger than 2 inches (50 mm) in any diameter, sticks, stumps, and other debris that might interfere
with sowing of seed, growth of grasses, or subsequent maintenance of grass-covered areas. If any
damage by erosion or other causes has occurred after the completion of grading and before beginning
the application of fertilizer and ground limestone, the Contractor shall repair such damage include filling
gullies, smoothing irregularities, and repairing other incidental damage.

An area to be seeded shall be considered a satisfactory seedbed without additional treatment if it has
recently been thoroughly loosened and worked to a depth of not less than 5 inches (125 mm) as a result
of grading operations and, if immediately prior to seeding, the top 3 inches (75 mm) of soil is loose,
friable, reasonably free from large clods, rocks, large roots, or other undesirable matter, and if shaped to
the required grade.

When the area to be seeded is sparsely sodded, weedy, barren and unworked, or packed and hard, any
grass and weeds shall first be cut or otherwise satisfactorily disposed of, and the soil then scarified or
otherwise loosened to a depth not less than 5 inches (125 mm). Clods shall be broken and the top 3 inches
(75 mm) of soil shall be worked into a satisfactory seedbed by discing, or by use of cultipackers, rollers,
drags, harrows, or other appropriate means.

901-3.2 DRY APPLICATION METHOD.

a. Liming. Lime shall be applied separately and prior to the application of any fertilizer or seed and
only on seedbeds that have previously been prepared as described above. The lime shall then be worked
into the top 3 in (75 mm) of soil after which the seedbed shall again be properly graded and dressed to a
smooth finish.

b. Fertilizing. Following advance preparations and cleanup fertilizer shall be uniformly spread at the
rate that will provide not less than the minimum quantity stated in paragraph 901-2.3.

c. Seeding. Grass seed shall be sown at the rate specified in paragraph 901-2.1 immediately after
fertilizing, and the fertilizer and seed shall be raked within the depth range stated in the special provisions.
Seeds of legumes, either alone or in mixtures, shall be inoculated before mixing or sowing, in accordance
with the instructions of the manufacturer of the inoculant. When seeding is required at other than the
seasons shown on the plans or in the special provisions, a cover crop shall be sown by the same methods
required for grass and legume seeding.

d. Rolling. After the seed has been properly covered, the seedbed shall be immediately compacted by
means of an approved lawn roller, weighing 40 to 65 pounds per foot (60 to 97 kg per meter) of width for
clay soil (or any soil having a tendency to pack), and weighing 150 to 200 pounds per foot (223 to 298 kg
per meter) of width for sandy or light soils.

The Contractor shall utilize the dry application method only when expressly authorized by the Engineer and
only on a limited basis when authorized by the Engineer.

901-3.3 WET APPLICATION METHOD.

a. General. The Contractor may elect to apply seed and fertilizer (and lime, if required) by spraying
them on the previously prepared seedbed in the form of an aqueous mixture and by using the methods and
equipment described herein. The rates of application shall be as required to achieve the application rates

specified in-the-special-provisions—Table 901-2.1.

b. Spraying Equipment. The spraying equipment shall have a container or water tank equipped with
a liquid level gauge calibrated to read in increments not larger than 50 gallons (190 liters) over the entire
range of the tank capacity, mounted so as to be visible to the nozzle operator. The container or tank shall
also be equipped with a mechanical power-driven agitator capable of keeping all the solids in the mixture
in complete suspension at all times until used.
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The unit shall also be equipped with a pressure pump capable of delivering 100 gallons (380 liters) per
minute at a pressure of 100 Ib / sq in (690 kPa). The pump shall be mounted in a line that will recirculate
the mixture through the tank whenever it is not being sprayed from the nozzle. All pump passages and pipe
lines shall be capable of providing clearance for 5/8 in (15 mm) solids. The power unit for the pump and
agitator shall have controls mounted so as to be accessible to the nozzle operator. There shall be an
indicating pressure gauge connected and mounted immediately at the back of the nozzle.

The nozzle pipe shall be mounted on an elevated supporting stand in such a manner that it can be rotated
through 360 degrees horizontally and inclined vertically from at least 20 degrees below to at least 60
degrees above the horizontal. There shall be a quick-acting, three-way control valve connecting the
recirculating line to the nozzle pipe and mounted so that the nozzle operator can control and regulate the
amount of flow of mixture delivered to the nozzle. At least three different types of nozzles shall be supplied
so that mixtures may be properly sprayed over distance varying from 20 to 100 ft (6 to 30 m). One shall be
a close-range ribbon nozzle, one a medium-range ribbon nozzle, and one a long-range jet nozzle. For case
of removal and cleaning, all nozzles shall be connected to the nozzle pipe by means of quick-release
couplings.

In order to reach areas inaccessible to the regular equipment, an extension hose at least 50 ft (15 m) in
length shall be provided to which the nozzles may be connected.

c. Mixtures. Lime, if required, shall be applied separately, in the quantity specified, prior to the fertilizing
and seeding operations. Not more than 220 pounds (100 kg) of lime shall be added to and mixed with each
100 gallons (380 liters) of water. Seed and fertilizer shall be mixed together in the relative proportions
specified, but not more than a total of 220 pounds (100 kg) of these combined solids shall be added to and
mixed with each 100 gallons (380 liters) of water.

All water used shall be obtained from fresh water sources and shall be free from injurious chemicals and
other toxic substances harmful to plant life. Brackish water shall not be used at any time. The Contractor
shall identify to the Engineer all sources of water at least 2 weeks prior to use. The Engineer may take
samples of the water at the source or from the tank at any time and have a laboratory test the samples for
chemical and saline content. The Contractor shall not use any water from any source that is disapproved
by the Engineer following such tests.

All mixtures shall be constantly agitated from the time they are mixed until they are finally applied to the
seedbed. All such mixtures shall be used within 2 hours from the time they were mixed or they shall be
wasted and disposed of at locations acceptable to the Engineer.

d. Spraying. Lime, if required, shall be sprayed only upon previously prepared seedbeds. After the
applied lime mixture has dried, the lime shall be worked into the top 3 in (8 cm), after which the seedbed
shall again be properly graded and dressed to a smooth finish.

Mixtures of seed and fertilizer shall only be sprayed upon previously prepared seedbeds on which the
lime, if required, shall already have been worked in. The mixtures shall be applied by means of a high-
pressure spray that shall always be directed upward into the air so that the mixtures will fall to the ground
like rain in a uniform spray. Nozzles or sprays shall never be directed toward the ground in such a manner
as might produce erosion or runoff.

Particular care shall be exercised to insure that the application is made uniformly and at the prescribed
rate and to guard against misses and overlapped areas. Proper predetermined quantities of the mixture in
accordance with specifications shall be used to cover specified sections of known area.

Checks on the rate and uniformity of application may be made by observing the degree of wetting of
the ground or by distributing test sheets of paper or pans over the area at intervals and observing the
guantity of material deposited thereon.

City of San Antonio T-901-4 TECHNICAL SPECIFICATIONS
San Antonio International Airport April 28, 2016
Perimeter Road Improvements REVISION 0



FAA/10G NC

On surfaces that are to be mulched as indicated by the plans or designated by the Engineer, seed and
fertilizer applied by the spray method need not be raked into the soil or rolled. However, on surfaces on
which mulch is not to be used, the raking and rolling operations will be required after the soil has dried.

901-3.4 MAINTENANCE OF SEEDED AREAS. The Contractor shall protect seeded areas against traffic
or other use by warning signs or barricades, as approved by the Engineer. Surfaces gullied or otherwise
damaged following seeding shall be repaired by regrading and reseeding as directed. The Contractor shall
mow, water as directed, and otherwise maintain seeded areas in a satisfactory condition until final
inspection and acceptance of the work. The Contractor will be required to water seeded areas three days
per week until the proper stand of grass is established and approved by the Engineer. The Contractor shall
water every other day such that the grass is watered at least three times per week. If the Contractor does
not water the required three days per week, the days missed shall have the payment for seeding per acre
reduced at a pro-rata share based upon the number of total days calculated for watering (less any rain
days) times the number of days missed. It is imperative that the Contractor water consistently to ensure
proper grass growth.

When either the dry or wet application method outlined above is used for work done out of season, it will
be required that the Contractor establish a good stand of grass of uniform color and density to the
satisfaction of the Engineer. A grass stand shall be considered adequate when bare spots are one square
foot or less, randomly dispersed, and do not exceed 3 percent of the area seeded. If at the time when the
contract has been otherwise completed it is not possible to make an adequate determination of the color,
density, and uniformity of such stand of grass, payment for the unaccepted portions of the areas seeded
out of season will be withheld until such time as these requirements have been met.

901-3.5 ACCEPTABLE STAND OF GRASS. At the time of final inspection, a healthy, uniform, close stand
of grass shall be established, free of weeds and surface irregularities, with coverage exceeding 90% over
any 10 square feet and bare spots not exceeding 5-inches x 5-inches.

METHOD OF MEASUREMENT

901-4.1 The quantity of seeding to be paid for shall be the number of units [1;000-sg-ft-{sg-r}{ acres (sq
m)] measured on the ground surface, outside the limits of pavement, but within the areas disturbed by
construction or as shown on the plans completed and accepted.

BASIS OF PAYMENT
901-5.1 Payment shall be made at the contract unit price per {1,600-sg-ft{sg-}} [acre (sq m)] or fraction
thereof, which price and payment shall be full compensation for tilling the soil, for furnishing and placing all
material and for all labor, equipment, tools, and incidentals necessary to complete the work prescribed in
this item.
Payment will be made under:

ltem 901-5.1 Hydro-Mulch Seeding-per [1,000-sg-ft{sgq-m}} [acre (sq m)]

MATERIAL REQUIREMENTS

ASTM C 602 Agricultural Liming Materials
ASTM D 977 Emulsified Asphalt
FED SPEC A-A-1909 Fertilizer

END OF ITEM T-901
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ITEM T-905 TOPSOILING
DESCRIPTION

905-1.1 This item shall consist of preparing the ground surface for topsoil application, removing topsoil from
designated stockpiles or areas to be stripped on the site or from approved sources off the site, and placing
and spreading the topsoil on prepared areas in accordance with this specification at the locations shown
on the plans or as directed by the Engineer.

MATERIALS

905-2.1 TOPSOIL. Topsoil shall be the surface layer of soil with no admixture of refuse or any material
toxic to plant growth, and it shall be reasonably free from subsoil and stumps, roots, brush, stones (2 in or
more in diameter), and clay lumps or similar objects. Brush and other vegetation that will not be incorporated
with the soil during handling operations shall be cut and removed. Ordinary sods and herbaceous growth
such as grass and weeds are not to be removed but shall be thoroughly broken up and intermixed with the
soil during handling operations. The topsoil or soil mixture, unless otherwise specified or approved, shall
have a pH range of approximately 5.5 pH to 7.6 pH, when tested in accordance with the methods of testing
of the association of official agricultural chemists in effect on the date of invitation of bids. The organic
content shall be not less than 3% nor more than 20% as determined by the wet-combustion method
(chromic acid reduction). There shall be not less than 20% nor more than 80% of the material passing the
200 mesh (0.075 mm) sieve as determined by the wash test in accordance with ASTM C 117.

Natural topsoil may be amended by the Contractor with approved materials and methods to meet the above
specifications.

905-2.2 INSPECTION AND TESTS. Within 10 days following acceptance of the bid, the Engineer shall be
notified of the source of topsoil to be furnished by the Contractor. The topsoil shall be inspected to determine
if the selected soil meets the requirements specified and to determine the depth to which stripping will be
permitted. At this time, the Contractor may be required to take representative soil samples from several
locations within the area under consideration and to the proposed stripping depths, for testing purposes as
specified in 905-2.1.

CONSTRUCTION METHODS

905-3.1 GENERAL. Areas to be topsoiled shall be shown on the plans. If topsoil is available on the site,
the location of the stockpiles or areas to be stripped of topsoil and the stripping depths shall be shown on
the plans.

Suitable equipment necessary for proper preparation and treatment of the ground surface, stripping of
topsaoil, and for the handling and placing of all required materials shall be on hand, in good condition, and
approved by the Engineer before the various operations are started.

905-3.2 PREPARING THE GROUND SURFACE. Immediately prior to dumping and spreading the topsoil
on any area, the surface shall be loosened by discs or spike-tooth harrows, or by other means approved
by the Engineer, to a minimum depth of 2 in (50 mm) to facilitate bonding of the topsoil to the covered
subgrade soil. The surface of the area to be topsoiled shall be cleared of all stones larger than 2 in (50 mm)
in any diameter and all litter or other material which may be detrimental to proper bonding, the rise of
capillary moisture, or the proper growth of the desired planting. Limited areas, as shown on the plans, which
are too compact to respond to these operations shall receive special scarification.

Grades on the area to be topsoiled, which have been established by others as shown on the plans, shall
be maintained in a true and even condition. Where grades have not been established, the areas shall be
smooth-graded and the surface left at the prescribed grades in an even and properly compacted condition
to prevent, insofar as practical, the formation of low places or pockets where water will stand.
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905-3.3 OBTAINING TOPSOIL. Prior to the stripping of topsoil from designated areas, any vegetation,
briars, stumps and large roots, rubbish or stones found on such areas, which may interfere with subsequent
operations, shall be removed using methods approved by the Engineer. Heavy sod or other cover, which
cannot be incorporated into the topsoil by discing or other means shall be removed.

When suitable topsoil is available on the site, the Contractor shall remove this material from the designated
areas and to the depth as directed by the Engineer. The topsoil shall be spread on areas already tilled and
smooth-graded, or stockpiled in areas approved by the Engineer. Any topsoil stockpiled by the Contractor
shall be rehandled and placed without additional compensation. Any topsoil that has been stockpiled on
the site by others, and is required for topsoiling purposes, shall be removed and placed by the Contractor.
The sites of all stockpiles and areas adjacent thereto which have been disturbed by the Contractor shall be
graded if required and put into a condition acceptable for seeding.

When suitable topsoil is secured off the airport site, the Contractor shall locate and obtain the supply,
subject to the approval of the Engineer. The Contractor shall notify the Engineer sufficiently in advance of
operations in order that necessary measurements and tests can be made. The Contractor shall remove the
topsoil from approved areas and to the depth as directed. The topsoil shall be hauled to the site of the work
and placed for spreading, or spread as required. Any topsoil hauled to the site of the work and stockpiled
shall be rehandled and placed without additional compensation.

905-3.4 PLACING TOPSOIL. The topsoil shall be evenly spread on the prepared areas to a uniform depth
of 2 in (50 mm) after compaction, unless otherwise shown on the plans or stated in the special provisions.
Spreading shall not be done when the ground or topsoil is frozen, excessively wet, or otherwise in a
condition detrimental to the work. Spreading shall be carried on so that turfing operations can proceed with
a minimum of soil preparation or tilling.

After spreading, any large, stiff clods and hard lumps shall be broken with a pulverizer or by other effective
means, and all stones or rocks (2 in (50 mm) or more in diameter), roots, litter, or any foreign matter shall
be raked up and disposed of by the Contractor. after spreading is completed, the topsoil shall be
satisfactorily compacted by rolling with a cultipacker or by other means approved by the Engineer. The
compacted topsoil surface shall conform to the required lines, grades, and cross sections. Any topsoil or
other dirt falling upon pavements as a result of hauling or handling of topsoil shall be promptly removed.

METHOD OF MEASUREMENT

905-4.1 Topsoil shall be measured by the number of cubic yards of topsoil measured in its final position,
complete in place.

BASIS OF PAYMENT

905-5.1 Payment will be made at the contract unit price per cubic yard (cubic meter) for topsoiling removed
from stockpile and placed in its final position {ebtaired-on-the-site}. This price shall be full compensation
for furnishing all materials and for all preparation, placing, and spreading of the materials, and for all labor,
equipment, tools, and incidentals necessary to complete the item.
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Item T-905-5.1 Topsoiling (Furnished from Off the Site) -- Per Cubic Yard {eubicmeter)

TESTING MATERIALS

ASTM C 117 Materials Finer than 75-um (No. 200) Sieve in Mineral Aggregates by
Washing

END OF ITEM T-905
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DIVISION I - EARTHWORK
ITEM
100 MOBILIZATION

100.1. DESCRIPTION: Establish and remove offices, plants, and facilities. Move personnel,
equipment, and supplies to and from the project or the vicinity of the project site to begin work or
complete work on Contract Items.

100.2. MEASUREMENT: This Item will be measured by the lump sum as the work progresses.

100.3. PAYMENT: Partial payments of the lump sum bid for mobilization will be as follows. The
adjusted Contract amount for construction Items as used below is defined as the total Contract
amount less the lump sum for mobilization.

A.

Payment will be made upon presentation of a paid invoice for the payment bond, performance
bond, and required insurance. The combined payment for bonds and insurance will be no
more than 10% of the mobilization lump sum or 1% of the total Contract amount, whichever
is less.

Payment will be made upon verification of documented expenditures for plant and facility
setup. The combined amount for all these facilities will be no more than 10% of the
mobilization lump sum or 1% of the total Contract amount, whichever is less.

When 1% of the adjusted Contract amount for construction Items is earned, 50% of the
mobilization lump sum bid or 5% of the total Contract amount, whichever is less, will be
paid. Previous payments under this Item will be deducted from this amount.

When 5% of the adjusted Contract amount for construction Items is earned, 75% of the
mobilization lump sum bid or 10% of the total Contract amount, whichever is less, will be
paid. Previous payments under the Item will be deducted from this amount.

When 10% of the adjusted Contract amount for construction Items is earned, 90% of the
mobilization lump sum bid or 10% of the total Contract amount, whichever is less, will be
paid. Previous payments under this Item will be deducted from this amount.

Payment for the remainder of the lump sum bid for “Mobilization” will be made on the next
estimate cycle after the initial retainage estimate or at final acceptance for projects without
retainage.

100.4. BID ITEM:

Item 100.1 - Mobilization - lump sum

Item 100.2 - Insurance and Bond - lump sum

June 2008

Item 100 Mobilization



Update: February 2010

THE FOLLOWING ITEMS ARE SPECIAL PROVISIONS TO
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General
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Standard Specifications

1. Delete Item 700 - Cost Loaded Schedules (dated June 2008) in its entirety and
replace with Item 700 — Project Schedules (dated February 2010) shown on the
attached document.
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ITEM 700

2\
PROJECT SCHEDULES

This item shall govern the creation, maintenance, and delivery of Critical Path

Method (CPM) project schedules.

CRITICAL PATH METHOD PROJECT
SCHEDULE

The Contractor shall create and maintain a
Critical Path Method (CPM) Project Schedule
showing the manner of execution of work that
the contractor intends to follow in order to
complete the contract within the allotted time.
The project schedule shall employ
computerized CPM for the planning,
scheduling and reporting of the work as
described in this specification. The CPM
project schedule shall be prepared using the
Precedence Diagram Method (PDM). The
Contractor shall create and maintain the
schedule using Primavera Project Manager
5.x or above or Primavera Contractor 4.1 or
above.  For construction contracts under
$300K and project durations 90 days or less,
the project schedule can be created and
maintained in Microsoft Project software. The
observance of the requirements herein is an
essential part of the work to be done under the
contract. No direct compensation will be
allowed for fulfilling these requirements, as
such work is considered subsidiary to the
various bid items of the contract.

PERSONNEL

The Contractor shall provide an individual,
referred to hereafter as the Scheduler, to
create and maintain the Project Schedule.
The Scheduler shall be proficient in Critical
Path Method (CPM) analysis as demonstrated
through certification from Project
Management Institute (PMI), Association for
the Advancement of Cost Engineering
(AACE) or possess sufficient experience to be

Item 700 “Project Schedules™
February 2010

able to perform required tasks on the specified
software and be able to prepare and interpret
reports from the software. The Scheduler
shall be made available for discussion or
meetings when requested by the City.
PROJECT SCHEDULE

1. GENERAL:

At least twenty (20) calendar days prior to the
pre-construction conference, the Contractor
shall submit a Project Schedule, which shall
show the sequence and interdependence of
activities required for complete performance
of the work. All schedule submittals shall be
in the electronic form to include PDF plots of
the schedule, a PDF plot defining the Critical
Path and two week look-ahead, and include
the native Primavera file format.  The
Contractor shall submit the schedule to the
Web-portal and Project Manager via
electronic mail, CD-Rom, floppy disc, or any
other electronic media acceptable to the City.
The City will review the Project Schedule
within twenty (20) calendar days for
compliance with the specifications and notify
the Contractor at the pre-construction
conference of its acceptability. No work shall
begin until the City has accepted the Project
Schedule.

2. SEQUENCE:

The Project Schedule shall show the sequence
and interdependence of activities required for
complete performance of the work. The
Contractor shall be responsible for assuring
all work sequences are logical and show a
coordinated plan of the work. The purpose of
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the City requiring the Project Schedule shall
be to:

a. Ensure adequate planning during the
execution and progress of the work in
accordance with the allowable number of
calendar days and all milestones.

b. Assure coordination of the efforts of the
Contractor, City, Utilities and others that
may be involved in the project and that
activities are included in the schedule
highlighting coordination points with
others,

c. Assist the Contractor and City in
monitoring the progress of the work and
evaluating proposed changes to the
contract, and

d. Assist the City in administering the
contract time requirements.

3. ACTIVITIES:
Each activity on the Project Schedule shall
include:

a. An activity number utilizing an
alphanumeric designation system that is
agreeable to the City;

b. Concise description of the work
represented by the activity; and

c. Activity durations in whole work days
with a maximum of twenty (20) work
days. Durations greater than twenty (20)
work days may be used for non-
construction  activities  (mobilization,
submittal preparation, curing, etc.), and
other  activities mutually agreeable
between the City and Contractor.

The Contractor shall provide to the City a
legend for all abbreviations. The activities
shall be coded so that organized plots of the

Item 700 “Project Schedules”
February 2010

Project Schedule may be produced. Typical
activity coding includes traffic control phase,
location and work type. Show an estimated
production rate per working day for each
work activity. Activity durations shall be
based on production rates shown.

4. WORK DURATION AND RESOURCES:
The schedule layout shall be grouped by
Project and then by Work Breakdown
Structure (WBS) for organizational purposes.
The original and remaining duration shall be
displayed. ~ The grouping band will, by
default, report work days planned. One
additional level of effort activity shall be
added to the schedule as a “time calculator”
with a seven-day calendar without holidays.
The calculation of their days will show up in
the duration columns in Primavera.

If specified by general note, the Contractor
shall plan and incorporate major resources
into the Project Schedule. Major resources
are defined as crews and equipment that
constrain the Contractor from pursuing
available work. The resources shall
accurately represent the Contractor's planned
equipment and manpower to achieve the
productivity rates specified above.

Work shall be scheduled based upon the
Contractor’s standard work week utilizing the
appropriate  calendar  assignments in
Primavera software If the Contractor’s initial
baseline plan is to perform the Work on a six
or seven-day work week, then the appropriate
calendar in Primavera must be used and the
Engineer must be notified in writing through
the Submittal process. This does not affect
the total calendar days allotted by the
contract.

Assign working calendars for the days you
plan to work. Designate all City holidays (12)
as non-working days (holidays). For dates
beyond the current calendar year assume that
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the City holidays are the same as the current
calendar year.

Seasonal weather conditions shall be
considered and included in the Project
Schedule for all work influenced by
temperature and/or precipitation. Seasonal
weather conditions shall be determined by an
assessment of average historical climatic
conditions. Average historical weather data is
available through the National Oceanic and
Atmospheric Administration (NOAA). These
effects will be simulated through the use of
work calendars for each major work type (i.e.,
earthwork, concrete paving, structures,
asphalt, drainage, etc.). Project and work
calendars should be updated each month to
show days actually able to work on the
various work activities.

Total float is defined as the amount of time
between the early start date and the late start
date, or the early finish date and the late finish
date, for each and every activity in the
schedule. Float time in the Project Schedule
is a shared commodity between the City and
the Contractor.

Only City responsible delays in activities that
affect milestone dates or the contract
completion date, as determined by CPM
analysis, will be considered for a time
extension.

5. OTHER REQUIREMENTS:

Code and organize all work by Work
Breakdown Structure (WBS).An example
WBS will be provided by the City.

Percent complete type shall be Duration
Percent Complete.

Duration type shall be Fixed Units

Submittals shall be included in the schedule
with a logical tie to what each drives.

Item 700 “Project Schedules”
February 2010

Proposed Change Orders shall be added the
schedule identifying it as a Proposed Change
Order. This task must be linked to the
schedule with logical ties and approved by the
City. Upon approval of Change Order, task
will be renamed identifying work performed
and Change Order number and resources will
be added to the task.

Constraints are limited to project start, project
finish, material delivery, and use on
Submittals. If a schedule requires additional
constraints, then an explanation shall
accompany the schedule Submittal.

The schedule shall include activity milestones
for material delivery.

Default progress is disallowed.

If work is performed out of sequence, then an
explanation must be included in the project
narrative.

JOINT REVIEW, REVISION AND
ACCEPTANCE

Within twenty (20) calendar days of receipt of
the Contractor's proposed Project Schedule,
the City shall evaluate the schedule for
compliance with this specification, and notify
the Contractor of its findings. If the City
requests a revision or justification, the
Contractor shall provide a satisfactory
revision or adequate justification to the
satisfaction of the City within seven (7)
calendar days. If the Contractor submits a
Project Schedule for acceptance, which is
based on a sequence of work not shown in the
plans, then the Contractor shall notify the City
in writing, separate from the schedule
submittal.

The City's review and acceptance of the

Contractor's  Project Schedule is for
conformance to the requirements of the
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contract documents only. Review and
acceptance by the City of the Contractor's
Project Schedule does not relieve the
Contractor of any of its responsibility for the
Project Schedule or of the Contractor's ability
to meet interim milestone dates (if specified)
and the contract completion date, nor does
such review and acceptance expressly or by
implication warrant, acknowledge or admit
the reasonableness of the logic, durations,
manpower or equipment loading of the
Contractor's Project Schedule. In the event
the Contractor fails to define any element of
work, activity or logic and the City review
does not detect this omission or error, such
omission or error, when discovered by the
Contractor or City shall be corrected by the
Contractor at the next monthly schedule
update and shall not affect the project
completion date.

Acceptance by the City of a Baseline or
project update schedule that exceeds
contractual time does not alleviate the
Contractor from meeting the contractual
completion date.

Payment may be delayed until acceptable
baseline or updated schedule is received and
accepted by the City.

UPDATES

The Project Schedule shall be updated on a
monthly basis. The Project Schedule update
shall be submitted one week prior to the pay
application submittal. The Contractor shall
meet with the City each month at a scheduled
update meeting to review actual progress
made through the Data Date of the schedule
update as determined by the Project Manager.
The review of progress will include dates
activities actually started and/or completed,
the percentage of work completed, the
remaining duration of each activity started
and/or completed, and the amount of work to
complete with an analysis of the relationship

Item 700 “Project Schedules”
February 2010

between the remaining duration of the activity
and the quantity of material to install over that
given period of time with a citation of past
productivity. The monthly schedule update
shall include a progress narrative explaining
progress, identifying progress made out of
sequence, defining the Critical Path,
identification of any potential delays, etc. The
Project Schedule Narrative template will be
required for the narrative.

The project schedule update layout shall be
grouped by Project, then WBS. The layout
shall include the following columns:

Activity ID

Activity Description

Original Durations

Remaining Durations

Start and Finish Dates

Baseline Start and Finish Dates

Total Float

Performance Percent Complete
Display logic and target bars in the
Gantt bar chart view

—~Se@ e ooow

PROJECT SCHEDULE REVISIONS

If the Contractor desires to make major
changes in the Project Schedule, the
Contractor shall notify the City in writing and
submit the proposed schedule revision. The
written notification shall include the reason
for the proposed revision, what the revision is
comprised of, and how the revision was
incorporated into the schedule. Major
changes are hereby defined as those that may
affect compliance with the contract
requirements or those that change the critical
path. All other changes may be accomplished
through the monthly updating process without
written notification.

TIME IMPACT ANALYSIS

The Contractor shall notify the City when an
impact may justify an extension of contract
time or adjustment of milestone dates. This
notice shall be made in writing as soon as
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possible, but no later than the end of the next
estimate period after the commencement of an
impact or the notice for a change is given to
the Contractor. Not providing notice to the
City within twenty (20) calendar days after
receipt will indicate the Contractor's approval
of the time charges as shown on that time
statement.  Future consideration of that
statement will not be permitted and the
Contractor forfeits his right to subsequently
request a time extension or time suspension
unless the circumstances are such that the
Contractor could not reasonably have
knowledge of the impact by the end of the
next estimate period.

When changes are initiated or impacts are
experienced, the Contractor shall submit to
the City a written time impact analysis
describing the influence of each change or
impact. A “time impact analysis” is an
evaluation of the effects of changes in the
construction sequence, contract, plans, or site
conditions on the Contractor's plan for
constructing the project, as represented by the
schedule. The purpose of the time impact
analysis is to determine if the overall project
has been delayed, and if necessary, to provide
the Contractor and the City a basis for making
adjustments to the contract.

A time impact analysis shall consist of one or
all of the steps listed below:

1. Establish the status of the project before
the impact using the most recent project
schedule update prior to the impact
occurrence.

2. Predict the effect of the impact on the
most recent project schedule update prior
to the impact occurrence. This requires
estimating the duration of the impact and
inserting the impact into the schedule
update. Any other changes made to the
schedule including modifications to the

Item 700 “Project Schedules”
February 2010

calendars or constraints shall be noted.

3. Track the effects of the impact on the
schedule during its occurrence. Note any
changes in sequencing, and mitigation
efforts.

4. Compare the status of the work prior to
the impact (Step 1) to the prediction of the
effect of the impact (Step 2), and to the
status of the work during and after the
effects of the impact are over (Step 3).
Note that if an impact causes a lack of
access to a portion of the project, the
effects of the impact may extend to
include a reasonable period for
remobilization.

The time impact analysis shall be
electronically submitted to the City. If the
Project Schedule is revised after the submittal
of a time impact analysis but prior to its
approval, the Contractor shall promptly
indicate in writing to the City the need for any
modification to its time impact analysis. One
(1) copy of each time impact analysis shall be
submitted within fourteen (14) calendar days
after the completion of an impact. The City
may require Step 1 and Step 2 of the time
impact analysis be submitted at the
commencement of the impact, if needed to
make a decision regarding the suspension of
contract time. Approval or rejection of each
time impact analysis by the City shall be
made within fourteen (14) calendar days after
receipt unless subsequent meetings and
negotiations are necessary.

MEASUREMENT and PAYMENT

Project Schedule will not be measured or paid
for directly, but shall be included in the unit
price bid for the items of construction in
which the operations occur.

Page 5 of 7
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PROJECT SCHEDULE NARRATIVE

PROJECT NAME:

CONTRACTOR NAME:

PERIOD ENDING:

SUBMITTAL DATE:

PREPARED BY:

Evaluation Summary

NTP:

Data Date:

Contractual Completion Date:

Current Scheduled Completion Date:

Previous Period Scheduled Completion Date:

Contract Calendar Days:

Yes No

Contractor has included both a hard copy (pdf) and the native Primavera file format?

Project calendars have been updated to reflect actual charged working days for the progress period,
according to the contract time statement?

Schedule update reflects approved change orders for the progress period?

Have any major changes been made to the schedule? (A major change is defined as those that may
affect compliance with the contract requirements or those that change the critical path. If yes, written
notification is required to include the reason for the proposed revision, what the revision is comprised of,
and how the revision was incorporated into the schedule.) If yes, provide details in Section 3 & 5 below.

Are any delays included in this schedule submittal for which the Contractor intends to submit a Time
Impact Analysis (TIA) for a claim delay? If yes, provide details in Section 6 below.

1. Identify general progress for the update period.

2. Identify work performed out of sequence and provide an explanation for the reason.

Item 700 “Project Schedules”
February 2010 Page 6 of 7
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3. Describe any changes made to the project’s logic and the reason for the change(s).

4. Identify any new constraints used and provide an explanation for their use.

5. Define the critical path of the project, including any changes from the previous update.

6. Identify any delays that have occurred for the progress period, the reason for the delay, and current status.

7. Identify any potential delays and possible mitigation efforts.

8. Other comments.

Item 700 “Project Schedules”
February 2010 Page 7 of 7
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ITEM 247
FLEXIBLE BASE

247.1. Description. Construct a foundation course composed of flexible base.

247.2. Materials. Furnish uncontaminated materials of uniform quality that meet the requirements of the
plans and specifications. Notify the Engineer of the proposed material sources and of changes to material
sources. The Engineer may sample and test project materials at any time before compaction throughout the
duration of the project to assure specification compliance. Use Tex-100-E material definitions.

A. Aggregate. Furnish aggregate of the type and grade shown on the plans and conforming to the
requirements of Table 1. Each source must meet Table 1 requirements for liquid limit, plasticity index,
and wet ball mill for the grade specified. Do not use additives such as but not limited to lime, cement,
or fly ash to modify aggregates to meet the requirements of Table 1, unless shown on the plans.

Tablel
Material Requirements
Property Test Method Gradel |Grade2 | Grade3 | Grade4
Master gradation sieve
size (% retained)
2-1/2in. - 0 0
1-3/4in. 0 0-10 0-10 As shown
7/18in. Tex-110-E 10-35 - - onthe plans
3/8in. 30-50 - -
No. 4 4565 45-75 45-75
No. 40 70-85 60-85 50-85
Liquid limit, % max.! | Tex-104-E 35 40 40 | Asshown
on the plans
L 1 As shown
Plasticity index, max. Tex-106-E 10 12 12 on the plans
Plasticity index, min.* As shown on the plans
Wet ball mill, % max.? 40 45 -
Wet ball mill, % max. Tex-116-E As shown
increase passing the 20 20 - on the plans
No. 40 sieve
e 3 As shown
Classification 10 11-23 ~ | ontheplans
Min. compressive
strength®, psi Tex-117-E As shown
lateral pressure O psi 45 35 - on the plans
lateral pressure 15 psi 175 175 -

1. Determine plastic index in accordance with Tex-107-E (linear shrinkage) when liquid
limit is unattainable as defined in Tex-104-E.

2. When a soundness value is required by the plans, test material in accordance with
Tex-411-A.

3. Meset both the classification and the minimum compressive strength, unless otherwise
shown on the plans.

1. Material Tolerances. The Engineer may accept material if no more than 1 of the 5 most recent
gradation tests has an individual sieve outside the specified limits of the gradation.

When target grading is required by the plans, no single failing test may exceed the master grading
by more than 5 percentage points on sieves No. 4 and larger or 3 percentage points on sieves
smaller than No. 4.

The Engineer may accept material if no morethan 1 of the 5 most recent plasticity index testsis
outside the specified limit. No single failing test may exceed the allowable limit by more than
2 paints.



Material Types. Do not usefillers or binders unless approved. Furnish the type specified on the
plansin accordance with the following.

a. TypeA. Crushed stone produced and graded from oversize quarried aggregate that originates
from asingle, naturally occurring source. Do not use gravel or multiple sources.

b. TypeB. Crushed or uncrushed gravel. Blending of 2 or more sources is alowed.

c. TypeC. Crushed gravel with a minimum of 60% of the particles retained on aNo. 4 sieve
with 2 or more crushed faces as determined by Tex-460-A, Part |. Blending of 2 or more
sources is alowed.

d. TypeD. Type A material or crushed concrete. Crushed concrete containing gravel will be
considered Type D material. Crushed concrete must meet the requirementsin
Section 247.2.A.3.b, “Recycled Material (Including Crushed Concrete) Requirements,” and
be managed in away to provide for uniform quality. The Engineer may require separate
dedicated stockpilesin order to verify compliance.

e. TypeE. Asshown on the plans.

Recycled Material. Recycled asphalt pavement (RAP) and other recycled materials may be used
when shown on the plans. Request approval to blend 2 or more sources of recycled materials.

a. Limitson Percentage. When RAP is allowed, do not exceed 20% RAP by weight unless
otherwise shown on the plans. The percentage limitations for other recycled materials will be
as shown on the plans.

b. Recycled Material (Including Crushed Concrete) Requirements.

(1) Contractor Furnished Recycled M aterials. When the Contractor furnishes the recycled
materials, including crushed concrete, the final product will be subject to the
requirements of Table 1 for the grade specified. Certify compliance with DM S-11000,
“Evaluating and Using Nonhazardous Recyclable Materials Guidelines,” for Contractor
furnished recycled materials. In addition, recycled materials must be free from
reinforcing steel and other objectionable material and have at most 1.5% del eterious
material when tested in accordance with Tex-413-A. For RAP, do not exceed a maximum
percent loss from decantation of 5.0% when tested in accordance with Tex-406-A. Test
RAP without removing the asphalt.

(2) Department Furnished Required Recycled Materials. When the Department furnishes

and requires the use of recycled materials, unless otherwise shown on the plans:

o  Department required recycled material will not be subject to the requirementsin
Table1,

e  Contractor furnished materials are subject to the requirements in Table 1 and this
Item,

o thefina product, blended, will be subject to the requirementsin Table 1, and

o for final product, unblended (100% Department furnished required recycled
material), the liquid limit, plasticity index, wet ball mill, classification, and
compressive strength is waived.

Crush Department-furnished RAP so that 100% passes the 2 in. sieve. The Contractor is
responsible for uniformly blending to meet the percentage required.

(3) Department Furnished and Allowed Recycled M aterials. When the Department
furnishes and allows the use of recycled materials or allows the Contractor to furnish
recycled materias, the final blended product is subject to the requirements of Table 1 and
the plans.

c. Recycled Material Sources. Department-owned recycled material is available to the
Contractor only when shown on the plans. Return unused Department-owned recycled
materials to the Department stockpile location designated by the Engineer unless otherwise
shown on the plans.



The use of Contractor-owned recycled materialsis allowed when shown on the plans.
Contractor-owned surplus recycled materials remain the property of the Contractor. Remove
Contractor-owned recycled materials from the project and dispose of them in accordance with
federal, state, and local regulations before project acceptance. Do not intermingle Contractor-
owned recycled material with Department-owned recycled material unless approved by the
Engineer.

Water. Furnish water free of industrial wastes and other objectionable matter.

C. Material Sources. When non-commercial sources are used, expose the vertical faces of all strata of
material proposed for use. Secure and process the material by successive vertical cuts extending
through all exposed strata, when directed.

w

247.3. Equipment. Provide machinery, tools, and equipment necessary for proper execution of the work.
Provide rollersin accordance with Item 210, “Rolling.” Provide proof rollersin accordance with Item 216,
“Proof Rolling,” when required.

247.4. Construction. Construct each layer uniformly, free of loose or segregated areas, and with the
required density and moisture content. Provide a smooth surface that conforms to the typical sections, lines,
and grades shown on the plans or as directed.

Stockpile base material temporarily at an approved location before delivery to the roadway. Build
stockpilesin layers no greater than 2 ft. thick. Stockpiles must have atotal height between 10 and 16 ft.
unless otherwise shown on the plans. After construction and acceptance of the stockpile, loading from the
stockpile for delivery is allowed. Load by making successive vertical cuts through the entire depth of the
stockpile.

Do not add or remove material from temporary stockpiles that require sampling and testing before delivery
unless otherwise approved. Charges for additional sampling and testing required as aresult of adding or
removing material will be deducted from the Contractor’ s estimates.

Haul approved flexible base in clean trucks. Deliver the required quantity to each 100-ft. station or
designated stockpile site as shown on the plans. Prepare stockpile sites as directed. When delivery isto the
100-ft. station, manipulate in accordance with the applicable Items.

A. Preparation of Subgrade or Existing Base. Remove or scarify existing asphalt concrete pavement in
accordance with Item 105, “Removing Stabilized Base and Asphalt Pavement,” when shown on the
plans or as directed. Shape the subgrade or existing base to conform to the typical sections shown on
the plans or as directed.

When new baseis required to be mixed with existing base, deliver, place, and spread the new flexible
base in the required amount per station. Manipulate and thoroughly mix the new base with existing
meaterial to provide auniform mixture to the specified depth before shaping.

When shown on the plans or directed, proof roll the roadbed in accordance with Item 216, “Proof
Rolling,” before pulverizing or scarifying. Correct soft spots as directed.

B. Placing. Spread and shape flexible base into a uniform layer with an approved spreader the same day
as delivered unless otherwise approved. Construct layers to the thickness shown on the plans. Maintain
the shape of the course. Control dust by sprinkling, as directed. Correct or replace segregated areas as
directed, at no additional expense to the Department.

Place successive base courses and finish courses using the same construction methods required for the
first course.

C. Compaction. Compact using density control unless otherwise shown on the plans. Multiple lifts are
permitted when shown on the plans or approved. Bring each layer to the moisture content directed.
When necessary, sprinkle the material in accordance with Item 204, “ Sprinkling.”

Begin rolling longitudinally at the sides and proceed towards the center, overlapping on successive
trips by at least 1/2 the width of the roller unit. On superelevated curves, begin rolling at the low side
and progress toward the high side. Offset alternate trips of the roller. Operate rollers at a speed
between 2 and 6 mph as directed.



Rework, recompact, and refinish material that failsto meet or that loses required moisture, density,
stability, or finish before the next courseis placed or the project is accepted. Continue work until
specification requirements are met. Perform the work at no additional expense to the Department.

1. Ordinary Compaction. Roll with approved compaction equipment as directed. Correct
irregularities, depressions, and weak spots immediately by scarifying the areas affected, adding or
removing approved material as required, reshaping, and recompacting.

2. Density Control. Compact to at least 100% of the maximum density determined by Tex-113-E
unless otherwise shown on the plans. Determine the moisture content of the material at the
beginning and during compaction in accordance with Tex-103-E.

The Engineer will determine roadway density of completed sections in accordance with
Tex-115-E. The Engineer may accept the section if no more than 1 of the 5 most recent density
testsis below the specified density and the failing test is no more than 3 pcf below the specified
density.

D. Finishing. After completing compaction, clip, skin, or tight-blade the surface with a maintainer or
subgrade trimmer to a depth of approximately 1/4 in. Remove loosened material and dispose of it at an
approved location. Seal the clipped surface immediately by rolling with apneumatic tire roller until a
smooth surface is attained. Add small increments of water as needed during rolling. Shape and
maintain the course and surface in conformity with the typical sections, lines, and grades as shown on
the plans or as directed.

In areas where surfacing is to be placed, correct grade deviations greater than 1/4 in. in 16 ft. measured
longitudinally or greater than 1/4 in. over the entire width of the cross-section. Correct by loosening,
adding, or removing material. Reshape and recompact in accordance with Section 247.4.C,
“Compaction.”

E. Curing. Cure the finished section until the moisture content is at least 2 percentage points below
optimum or as directed before applying the next successive course or prime coat.

247.5. Measurement. Flexible base will be measured as follows:

e Flexible Base (Complete In Place). The ton, square yard, or any cubic yard method.

e Flexible Base (Roadway Delivery). Theton or cubic yard in vehicle.

o Flexible Base (Stockpile Delivery). Theton, cubic yard in vehicle, or cubic yard in stockpile.

Measurement by the cubic yard in final position and square yard is a plans quantity measurement. The
guantity to be paid for is the quantity shown in the proposal unless modified by Article 9.2, “Plans Quantity
Measurement.” Additional measurements or calculations will be made if adjustments of quantities are
required.

Measurement is further defined for payment as follows.
A. CubicYardin Vehicle. By the cubic yard in vehicles of uniform capacity at the point of delivery.

B. Cubic Yard in Stockpile. By the cubic yard in the final stockpile position by the method of average
end areas.

C. CubicYard in Final Position. By the cubic yard in the completed and accepted final position. The
volume of base course is computed in place by the method of average end areas between the original
subgrade or existing base surfaces and the lines, grades, and slopes of the accepted base course as
shown on the plans.

D. SquareYard. By the square yard of surface areain the completed and accepted final position. The
surface area of the base courseis based on the width of flexible base as shown on the plans.

E. Ton. By theton of dry weight in vehicles as delivered. The dry weight is determined by deducting the
weight of the moisture in the material at the time of weighing from the gross weight of the material.
The Engineer will determine the moisture content in the material in accordance with Tex-103-E from
samples taken at the time of weighing.

When material is measured in trucks, the weight of the material will be determined on certified scales,
or the Contractor must provide a set of standard platform truck scales at alocation approved by the



Engineer. Scales must conform to the requirements of I1tem 520, “Weighing and Measuring
Equipment.”

247.6. Payment. The work performed and materials furnished in accordance with this Item and measured
as provided under “Measurement” will be paid for at the unit price bid for the types of work shown below.
No additional payment will be made for thickness or width exceeding that shown on the typical section or
provided on the plans for cubic yard in the final position or square yard measurement.

Sprinkling and rolling, except proof rolling, will not be paid for directly but will be subsidiary to this Item
unless otherwise shown on the plans. When proof rolling is shown on the plans or directed, it will be paid
for in accordance with Item 216, “Proof Rolling.”

Where subgrade is constructed under this Contract, correction of soft spotsin the subgrade will be at the
Contractor’s expense. Where subgrade is not constructed under this project, correction of soft spotsin the
subgrade will be paid in accordance with pertinent Items or Article 4.2, “Changesin the Work.”

A. Flexible Base (Complete In Place). Payment will be made for the type and grade specified. For cubic
yard measurement, “In Vehicle,” “In Stockpile,” or “In Final Position” will be specified. For square
yard measurement, a depth will be specified. This priceis full compensation for furnishing materials,
temporary stockpiling, assistance provided in stockpile sampling and operationsto level stockpiles for
measurement, loading, hauling, delivery of materials, spreading, blading, mixing, shaping, placing,
compacting, reworking, finishing, correcting locations where thickness is deficient, curing, furnishing
scales and labor for weighing and measuring, and equipment, labor, tools, and incidentals.

B. Flexible Base (Roadway Delivery). Payment will be made for the type and grade specified. For cubic
yard measurement, “In Vehicle” will be specified. The unit price bid will not include processing at the
roadway. This priceisfull compensation for furnishing materials, temporary stockpiling, assistance
provided in stockpile sampling and operations to level stockpiles for measurement, loading, hauling,
delivery of materials, furnishing scales and labor for weighing and measuring, and equipment, |abor,
tools, and incidentals.

C. Flexible Base (Stockpile Delivery). Payment will be made for the type and grade specified. For cubic
yard measurement, “1n VVehicle” or “In Stockpile” will be specified. The unit price bid will not include
processing at the roadway. This priceis full compensation for furnishing and disposing of materials,
preparing the stockpile area, temporary or permanent stockpiling, assistance provided in stockpile
sampling and operations to level stockpiles for measurement, loading, hauling, delivery of materialsto
the stockpile, furnishing scales and labor for weighing and measuring, and equipment, labor, tools, and
incidentals.
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Arias Job No. 2014-932 Email: John.Hippchen@rsandh.com

Mr. John Hippchen, P.E., LEED AP
RS&H

13750 San Pedro, Suite 300

San Antonio, Texas 78232

RE: Geotechnical Engineering Study
Perimeter Road — Bid Package 1
San Antonio International Airport
San Antonio, Texas

Dear Mr. Hippchen:

This Geotechnical Engineering Report presents the results of our geotechnical study for the
proposed reconstruction of Perimeter Road at San Antonio International Airport in San
Antonio, Texas. This study was performed in general accordance with a Subcontract for
Professional Services agreement between RS&H, Inc. and Arias & Associates dated
December 31, 2013, and was authorized via Work Order No. 1, dated February 8, 2016.

The long-term success of the project will be affected by the quality of materials used for
construction and the adherence of the construction to the project plans and specifications.
The quality of construction can be evaluated by implementing Quality Assurance (QA)
testing. As the Geotechnical Engineer of Record (GER), we recommend that the earthwork
and roadway construction be tested and observed by Arias in accordance with the report
recommendations. A summary of our qualifications to provide QA testing is discussed in the
“Quality Assurance Testing” section of this report. Furthermore, a message to the Owner
with regard to QA testing is provided in the ASFE publication included in Appendix E.

In addition to QA testing, Arias can also provide Storm Water Pollution Prevention Plan
(SWPPP) services during construction.

We appreciate the opportunity to serve you during this phase of design. If we may be of
further service, please call.

Sincerely,

Arias & Associates, Inc.
TBPE Registration No: F-32
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INTRODUCTION

The results of a Geotechnical Engineering Study for the proposed reconstruction of
Perimeter Road at San Antonio International Airport in San Antonio, Texas are presented in
this report. This study was performed in general accordance with a Subcontract for
Professional Services agreement between RS&H, Inc. and Arias & Associates dated
December 31, 2013, and was authorized via Work Order No. 1, dated February 8, 2016.

SCOPE OF SERVICES

The purpose of this geotechnical engineering study was to conduct subsurface exploration
and laboratory testing to establish the engineering properties of the subsurface materials
present on the project site. This information was used to develop the geotechnical
engineering criteria for use by design engineers to aid in preparing the pavement design.
Environmental, slope stability, pavement drainage, utility, retaining wall analysis and
foundation engineering studies of any kind were not a part of our authorized scope of
services for this project.

PROJECT AND SITE DESCRIPTION

We understand preliminary plans are to provide the proposed improvements to Perimeter
Road in multiple phases. Phase 1 will be approximately 1,800 feet long. The proposed
roadway will be offset from the existing alignment so that the existing roadway may remain in
service during construction. Most of the proposed Phase 1 roadway will be located on
currently undeveloped property. A Vicinity Map and Site Photographs are included in
Appendix A.

FIELD EXPLORATION

Four (4) soil borings were drilled at the approximate locations shown on the Boring Location
Plan included as Figure 2 in Appendix A. The borings were each drilled to a depth of about
10 feet below the existing ground surface at the time of the geotechnical exploration
conducted on April 15, 2016.

Drilling and sampling was performed in general accordance with ASTM D 1586 for Split
Spoon sampling techniques and/or ASTM D 1587 for thin-walled tube sampler as described
in Appendix C. The sample depth intervals are included on the soil boring logs included in
Appendix B. Arias’ field representative visually logged each recovered sample and placed a
portion of the recovered sampled into a plastic bag with zipper-lock for transport to our
laboratory.

A truck-mounted drill rig using continuous flight augers together with the sampling tools noted
were used to secure the subsurface soil samples. After completion of drilling, the boreholes
were backfilled with soil cuttings. Boreholes drilled on existing pavement were patched with
asphalt.

Arias Geoprofessionals 1 Arias Job No. 2014-932



Soil classifications and borehole logging were conducted during the exploration by our senior
field engineering technician (logger) who is under the supervision of the project Geotechnical
Engineer. Final soil classifications, as seen on the attached boring log, were determined in
the laboratory based on laboratory and field test results and applicable ASTM procedures.

LABORATORY TESTING

As a supplement to the field exploration, laboratory testing to determine soil water content,
Atterberg Limits, and percent passing the US Standard No. 200 sieve was conducted. The
laboratory results are reported in the boring log included in Appendix B. A key to the terms
and symbols used on the logs is also included in Appendix B. The soil laboratory testing for
this project was done in general accordance with applicable ASTM procedures with the
specifications and definitions for these tests listed in Appendix C.

Remaining soil samples recovered from this exploration will be routinely discarded following
submittal of this report.

SUBSURFACE CONDITIONS

The existing pavement structure, generalized stratigraphy, and groundwater conditions at the
project site are discussed in the following sections. The subsurface and groundwater
conditions are based on conditions encountered at the boring location to the depth explored.

Existing Pavement Structure

Existing asphalt was observed at boring locations that were performed within the existing
roadway. The table below indicates the approximate asphalt thickness encountered at each
boring location; variations should be expected away from the boring locations.

Table 1: Existing Pavement Structure

Boring No.

Approximate Asphalt
Thickness (in)

Approximate Flexible
Base Thickness (in)

Total Pavement
Thickness (in)

B-1

10

20

30

B-4

2

2

Site Stratigraphy and Engineering Properties

4

The general stratigraphic conditions at the boring locations are summarized subsequently;
variations should be expected away from the boring locations.

Arias Geoprofessionals
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Table 2: Generalized Soil Conditions

Stratum Depth, ft Material Type

O ” ”
Pavement to 2" to 10" Asphalt over

(0.3-2.5) 2” to 20" Base (B-1 & B-4 Only)
FILL: CLAYEY GRAVEL (GC), CLAYEY

0 _t 2.5) SAND (SC); medium dense to dense;
@ _(21 5) brown, reddish brown
' Note: Not Encountered at B-4
(0'?0' 2) | FAT CLAY (CH) firm to stiff, reddish
4 brown, sandy
(2.5-4) CLAYEY GRAVEL (GC), CLAYEY
SAND (SC), tan, medium dense
4.5 FAT CLAY (CH); very stiff to hard; tan,
to tan and gray
10 (Boring B-1 only)
Where: Depth - Depth from existing ground surface during geotechnical study, feet
Pl - Plasticity Index, %
No. 200 - Percent passing #200 sieve, %
N - Standard Penetration Test (SPT) value, blows per foot
-- - No test
Groundwater

A dry soil sampling method was used to obtain the soil samples at the project site.
Groundwater was not observed within the soil boring during soil sampling activities which
were performed on April 15, 2016.

It should be noted that water levels in open boreholes may require several hours to several
days to stabilize depending on the permeability of the soils. Groundwater levels at the time
of construction may differ from the observations obtained during the field exploration
because perched groundwater is subject to seasonal conditions, recent rainfall, flooding,
drought or temperature affects. Leaking underground utilities can also impact subsurface
water levels. Importantly, San Antonio has experienced recent extended drought conditions.

Groundwater levels should be verified immediately prior to construction. Gravels and sand
soils, as well as seams of these more permeable type materials, can transmit “perched”
groundwater. Granular utility backfills can provide a conduit for water to collect under
roadways and can ultimately lead to pavement distress. Provisions to intercept and divert
“perched” or subsurface water should be made if subsurface water conditions become
problematic.
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PAVEMENT EVALUATION

Expansive Soils

The site soils beneath the planned pavements have high to very high expansion
characteristics. Expansive clays shrink when they lose water and swell or grow in volume
when they gain water content. The potential of expansive clays to shrink and swell is
generally related to the Plasticity Index (PI). Clays with a higher Pl typically have a greater
potential for soil volume changes due to moisture content variations. Change in soil moisture
is the single most important factor affecting the shrinking and swelling of clays. The most
pronounced movements are commonly observed when soils are exposed to extreme
moisture fluctuations that occur between drought conditions and wet seasons.

It has been our experience that with these soil types moisture content changes (sometimes
deep-seated) within the expansive clay subgrade can lead to pavement cracking and
undulating pavement and curbs. The street may be properly designed and constructed with
the proper section thickness and materials to accommodate the design traffic loading, but still
not perform well due to expansive clay movements.

We have estimated potential vertical movement for this site using the Tex-124-E method
outlined by the Texas Department of Transportation (TXDOT). The Tex-124-E method
provides an estimate of potential vertical rise (PVR) using the liquid limits, plasticity indices,
and existing water contents for soils. The PVR is estimated in the seasonally active zone.
Using the TXDOT method, we estimated the PVR to range from about 2 to 4 inches at the
boring locations.

Estimated PVRs are based upon assumed changes in soil moisture content from a dry to a
wet condition; however, soil movements in the field depend on the actual changes in
moisture content. Thus, actual soil movements could be less than that calculated if little soil
moisture variations occur or the actual movement could exceed the estimated values if actual
soil moisture content changes exceed the assumed dry and wet limits outlined by the PVR
method. Such moisture conditions that exceed the limits of the PVR method may be the
result of extended droughts, flooding, perched groundwater infiltration, poor surface
drainage, and/or leaking irrigation lines.

Moisture Fluctuations Beneath Pavements

It is common for moisture content values to remain more constant in the middle of the
roadway. The moisture levels in the subgrade soils located near the edge of roadways are
more susceptible to changes in moisture that occur due to natural seasonal moisture
fluctuations. The edges will dry and shrink during drought conditions, relative to the center of
the roadway. During extremely wet climate periods, the edges will swell relative to the center
of the roadway. The shrinking and swelling of subgrade soils near the edge of pavements will
result in longitudinal, surface cracking that occurs parallel to the roadway. Undulating
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pavement and curbs could also result from these shrink/swell movements. Based on our
experience, edge cracking typically occurs at a distance of 3 to 9 feet from the edge of the
roadway. Edge cracking associated with soil shrinkage movements may occur at greater
distances during extreme environmental conditions. The implementation of moisture barriers
can improve the long term performance of the pavement by reducing the impact of the
expansive soils.

Based the results of this study, the Owner can consider the option of constructing vertical
and/or lateral moisture barriers to help maintain more consistent moisture conditions beneath
the pavement, thus reducing the severity of expansive soil-related distress. Even with the
implementation of a moisture barrier, the Owner should be prepared to provide pavement
maintenance and repair; please refer to the “Performance and Maintenance Considerations”
section of this Report for additional information. The Owner may decide to forgo the
implementation of a moisture barrier and accept an increased risk for expansive soil-related
movement. Potential risks would include costs for maintenance such as patching of cracks
and occasional overlays over the life of the pavements.

Some options for moisture barriers to aid in reducing moisture change in the pavement
subgrade soils include:

e Vertical Moisture Barriers (VMB). VMBs may consist of polyethylene plastic sheeting
placed in an excavated vertical trench that is backfilled with flowable fill. We
recommend that a VMB be installed at least 4-ft deep and be located at the pavement
edges beneath the curb or directly behind curb. VMBs should be considered for
installation along the length of the project on both sides of the street, or at least where
the existing pavement is experiencing more distress. Careful coordination will be
required by the installation contractor during construction to prevent from damaging
existing utilities. It is our opinion that VMBs would be effective in reducing the
chances and severity of edge cracking.

e Lateral Moisture Barriers (LMB). LMBs can consist of contiguous sidewalks of
sufficient width located directly adjacent to the planned pavements. The use of
sidewalks along the length of the project will help provide protection from moisture
fluctuations along the pavement edges. It has been our experience that sidewalks
acting as an LMB will be most beneficial when located directly adjacent to the
concrete curbs. As previously noted based on our experience, edge cracking
typically occurs at a distance of 3 to 9 feet from the edge of the roadway. Thus, the
wider the sidewalks the more protection will be provided.

Potential landscaping adjacent to the existing roadways will increase the potential for
moisture fluctuations along the pavement edges. Careful consideration should be provided
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by the designers to provide positive drainage away from these areas. Ponding should not be
allowed near the edges of the planned pavements.

Effects of Trees and Vegetation

Soil moisture can be affected by the roots of vegetation that extend beneath pavements.
Trees remove large quantities of water from the soil through their root systems during the
growing season and cause localized drier areas in the vicinity of the roots. The limits of
affected areas are typically related to the lateral extent of a root system, which are a function
of the tree height and the spread of its branches. It is generally accepted that a root system
will influence the soil moisture levels to a distance roughly equivalent to the drip line (extent
of branches). Pavements constructed over a tree root system may shrink due to changes in
moisture content and result in cracking. These types of movements result in concentric
crack patterns in street pavements located near trees.

If trees will be located next to the roadways, the designers may wish to consider installing
localized root barriers as part of the pavement construction in these areas. The root barriers
may reduce the potential for future pavement distress due to soil moisture variations from
tree roots. Should root barriers be considered, we recommend the designers consult with a
tree expert to discuss the effect of barriers on the health of the trees.

PAVEMENT RECOMMENDATIONS

Design Parameters and Traffic Conditions

Based on the results of our field study and laboratory testing, it appears likely that the
roadway subgrade will vary along the project alignment. The subgrade will generally consist
of clayey sand and clayey gravel. Areas of highly plastic clay (CH) may occur along
localized areas. Based on our review of soil conditions encountered in the soil borings and
our experience in this part of San Antonio, we have selected a design CBR of 3 to develop
the proposed pavement design for the project.

It should be noted that the conditions and recommendations contained herein are based on
the materials encountered at the time of field exploration. These conditions may differ if road
grading (cut/fill) operations are performed. We recommend that a representative of Arias be
retained to observe that our recommendations are followed and to assist in determining the
actual subgrade material classification at a particular location. Furthermore, we should be
given an opportunity to review the final plan-and-profile sheets to determine if changes to our
recommendations are needed.

Recommendations in this section were prepared in accordance with the 1993 AASHTO
Guide for Design of Pavement Structure. The design parameters utilized in our pavement
evaluation are presented subsequently in Table 3.
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Table 3: Pavement Design Parameters

Design Parameters Rigid Pavement

Reliability Factor 90%
Overall Standard Deviation 0.35
Initial Serviceability Index 4.5

Terminal Serviceability Index 2.0
18-kip Equivalent Axle Loads (ESALSs) 3,000,000

Rigid Pavement Recommendations

Based on the parameters provided in Table 4, a subgrade design CBR=3, a modulus of
subgrade reaction (k) of 150 pci for clayey gravel subgrade, the following pavement
thickness options may be considered in order to meet the design requirements for rigid
pavement.

Table 4: Rigid Pavement Options

Subgrade Classification Clayey Sand/Clayey Gravel Subgrade

Recommended Subgrade

Remove/replace
Improvement

Pavement Section Options

Portland Cement Concrete

Crushed Limestone Flexible Base

Moisture Conditioned /
Compacted Subgrade

1. Pavements founded on top of site soils will be subjected to PVR soil movements estimated and presented
in this report (i.e., about 2 to 4 inches).

2. During the paving life, maintenance to seal surface cracks and to reseal joints within concrete pavement
should be undertaken to achieve the desired paving life. Perimeter drainage should be controlled to
reduce the influx of surface water from areas surrounding the paving. Water penetration into subgrade
materials, sometimes due to irrigation or surface water infiltration leads to pre-mature paving degradation.
Curbs should be used in conjunction with paving to reduce potential for infiltration of moisture into the
subgrade.

Arias recommends the use of reinforcing steel in the concrete pavement. Both Jointed
Concrete Pavements (JCP) and Continuously Reinforced Concrete Pavements (CRCP) can
be considered. CRCP will have a higher level of performance and will require less
maintenance than JCP.

For CRCP, we recommend that the longitudinal and transverse steel be sized by the
designers to meet the minimum requirements presented on the TxDOT design standards
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presented on CRCP-13. We recommend the use of the TxDOT detail: CRCP (1)-13,
Continuously Reinforced Concrete Pavement, One-Layer Steel Bar Placement.

For JCP, we recommend that the dowel sizes and embedment depths for the transverse
contraction joints and the longitudinal contraction and construction joints be designed in
accordance with the TxDOT concrete pavement standards presented on CPCD-14. We
recommend the use of the TxDOT detail: CPCD-14, Concrete Pavement Details,
Contraction Design (CPCD). We recommend the pavements also include distributed
reinforcing steel (At least No. 4 rebar @ 18- inch spacing each way, placed D/3 form the top
of the slab) to account for the expansive clay soils. The distributed steel should not be
continued through the pavement joints to allow the joints to function properly.

Rigid Concrete Pavement Joints

Placement of expansion joints in concrete paving on potentially expansive subgrade or on
granular subgrade subject to piping often results in horizontal and vertical movement at the
joint. Many times, concrete spalls adjacent to the joint and eventually a failed concrete area
results. This problem is primarily related to water infiltration through the joint.

One method to mitigate the problem of water infiltration through the joints is to eliminate all
expansion joints that are not absolutely necessary. It is our opinion that expansion or
isolation joints are needed only adjacent where the pavement abuts intersecting drive lanes
and other structures. Elimination of all expansion joints within the main body of the
pavement area would significantly reduce access of moisture into the subgrade. Regardless
of the type of expansion joint sealant used, eventually openings in the sealant occur resulting
in water infiltration into the subgrade.

The use of sawed and sealed joints should be designed in accordance with current Portland
Cement Association (PCA) or American Concrete Institute (ACI) guidelines. Research has
proven that joint design and layout can have a significant effect on the overall performance of
concrete pavement.

Recommendations presented herein are based on the use of reinforced concrete pavement.
Local experience has shown that the use of distributed steel placed at a distance of 1/3 slab
thickness from the top is of benefit in crack control for concrete pavements. Improved crack
control also reduces the potential for water infiltration.

Site Drainage

The favorable performance of any pavement structure is dependent on positive site drainage.
This is particularly important at this site due to the expansive soils encountered in the
borings. Careful consideration should be provided by the designers to ensure positive
drainage of all storm waters away from the planned pavements. Ponding should not be
allowed either on or along the edges of the pavements.
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Performance and Maintenance Considerations

Our pavement recommendations have been developed to provide an adequate structural
thickness to support the anticipated traffic volumes. Shrink/swell movements due to moisture
variations in the underlying soils should be anticipated over the life of the pavements. The
owner should recognize that over a period of time, pavements may crack and undergo some
deterioration and loss of serviceability. Deterioration can occur more rapidly as a result of
climatic extremes such as drought conditions, or periods that are wetter than normal. We
recommend the project budgets include an allowance for maintenance such as patching of
cracks, repairing potholes and other distressed areas, or occasional overlays over the life of
the pavement.

It has been our experience that pavement cracking will provide a path for surface runoff to
infiltrate through the pavements and into the subgrade. Once, moisture is allowed into the
subgrade the potential for pavement failures and potholes will increase. We recommend the
owners implement a routine maintenance program with regular site inspections to monitor
the performance of the site pavements. Cracking that may occur on the asphalt surface due
to shrink/swell movements should be sealed immediately using a modified polymer hot-
applied asphalt based sealant.

Additional crack sealing will likely be required over the design life of the pavements. Crack
sealing is a proven, routine, maintenance practice successfully used by TxDOT, and other
government agencies to preserve pavements and reduce accelerated wear and
deterioration. Failure to provide routine crack-sealing will increase the potential for pavement
failures and potholes to develop.

PAVEMENT CONSTRUCTION CRITERIA

Pavement Subgrade and Section Materials

Recommendations for subgrade preparation in the planned pavement areas, as well as for
the pavement section materials, are provided in Table 5 thru 8 provided subsequently.
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Table 5: Initial Site Preparation Considerations

Demolition of existing paving

Former paving located within footprint of
proposed new paving

Remove HMAC surface course and base
material.

Evaluate whether base can be reused as
general fill or sub-base fill

Abandonment of f

ormer utilities

Abandoned utilities located within area of
proposed site paving

Remove the pipe, its bedding, and its
backfill.

Replace with moisture-controlled and
compacted onsite clay or flowable fill
below proposed select fill depths,
otherwise replace with compacted select
fill.

Utilities for former structure(s) located outside of

project area

Abandon in place using a grout plug.

Existing utilities to

remain in place

Existing Distress Areas

Areas with apparent ground movements

due to poorly compacted fill should be

addressed prior to site grading

Localized soft and wet subgrade conditions
identified during proofrolling should be
undercut and backfilled with compacted fill

Unanticipated Fill Conditions

Arias Geoprofessionals
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Voids or undesirable soils encountered at
the time of construction should be observed
and addressed by the Geotechnical
Engineer

Existing fill soils and utility backfill should be
extensively proofrolled to review for
indications of potential poorly compacted
areas
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Table 6: Subgrade Preparation and Fill Requirements

Subgrade Preparation Prior to Pavement Section Construction

Minimum undercut depth

yielding areas, and dispose of offsite.

6 inches or as needed to remove organics and existing
pavement, deleterious materials, rubble, soft and/or

Reuse excavated soils

material requirements for their intended use

Provided they are free of roots and debris and meet the

Horizontal extent for pavement
removal

2 feet beyond the paving limits

Exposed subgrade
(before lime-treatment)

as obtained by Standard Proctor ASTM D698.

Proof roll with rubber tired vehicle weighting at least 20
tons such as a loaded dump truck with Geotechnical
Engineer’s representative present during proof rolling.
The moisture condition at least the top 6-inches to 0% to
+4% of optimum moisture at =2 95% maximum dry density

Pumping/rutting areas discovered
during proof rolling

general or select fill under direction of Geotechnical
Engineer’s representative

Remove to firmer materials and replace with compacted

Fill Requirements for Grade Increases

General fill type

Material free of roots, debris and other deleterious
material with a maximum rock size of 3 inches; on-site
soils having CBR > 3 may be used. Imported fill
materials used under pavements should have a CBR
value of at least 2.

Fill placement procedure

TxDOT, Item 132, “Embankment”

Minimum general fill thickness

As required to achieve grade

Maximum general fill loose lift
thickness

8 inches

General fill compaction and moisture
criteria

Arias Geoprofessionals
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Table 7. Optional Subgrade Treatment

Subgrade Treatment Option — Lime Treatment

Treatment depth

6 inches

Treatment type

Hydrated lime

Application rate (estimated)

6% by dry weight

Soil dry unit weight (estimated)

105 pcf but may be variable

Determination of application rate

The actual application rate should be determined by
laboratory testing of soil samples taken after the
pavement subgrade elevation has been achieved. The
quantity of lime should be sufficient to result in a pH of at
least 12.4 when tested in accordance with ASTM C 977,
Appendix XI. Alternately, the optimum lime content may
be determined through Atterberg limits testing on treated
samples with varying percentages of lime. Additional
sulfate testing of the exposed subgrade should be
performed prior to the use of lime, cement or other
calcium-based treatment agents.

Soil Sulfates

Soluble Sulfate testing should be provided on the
subgrade soils at regular intervals to confirm that the
soluble sulfate concentrations are less than 500 ppm.
Lime-treatment should not be used if it is determined
that the clay subgrades have elevated sulfate levels.
If this occurs, we should be contacted for additional

recommendations.

Treatment procedure

TxDOT, Item 260, “Lime Treatment”

Treatment layer compaction and
moisture criteria

Arias Geoprofessionals
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Table 8: Pavement Section Materials

Flexible Pavement Section Materials

TxDOT ltem 247, “Flexible Base”, Type A,

Flexible Base Material Type Grades 1 or 2

TEX-113-E

Flexible Base compaction and moisture criteria
P > 95% compaction at -3 to +3 from optimum

Maximum Flexible Base Loose Lift Thickness 8 inches

Portland Cement Concrete (PCC)

Concrete Pavement TxDOT Item 360, “Concrete Pavement”

Desired slump during placement 5+ 1inch

Reinforcement Steel #4 @ 18” each way placed D/3 from top of slab

Construction Joint Dowels 1” diameter, 18” long @ 12” oc lubricated both sides

May be eliminated except at tie-ins with existing

Expansion Joints
concrete and structures

In accordance with ACI 304R (guide for
measuring, mixing, transporting, and placing),
ACI 305R (hot weather concreting, and ACI
306R (cold weather concreting)

Placement

In-Place Density and Moisture Verification Testing

Testing frequency

(Subgrade, Flexible Base, Asphaltic Base, Every 150 Linear Feet for each Lift
Asphalt Course(s))

Comments Regarding Lime-Treated Subgrade

The soil conditions encountered in the soil borings indicated the subgrade soils contain
considerable amounts of sand and gravel along most of the project alignment. The granular
soils will not be favorable for the use of lime-treatment.

Localized areas along the project alignment may include highly-plastic clay subgrade that will
be sensitive to moisture fluctuations. Lime-treatment may be used as a construction aid in
these localized areas to provide a working platform to facilitate the placement of the
pavement layers. If used, lime-treatment should be provided in accordance with TxDOT,
Iltem 260, “Lime Treatment.” Based on the results of our experience with similar soils, we
estimate that about 6 percent lime (by dry weight) will be required for the clay subgrade
conditions encountered.
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We recommend that the subgrade soils encountered at the time of construction be reviewed
to evaluate the consistency of the subgrade conditions along the project alignment.
Localized areas may require different amounts of lime. The final amounts of lime required for
stabilization should be determined at the time of construction to confirm the values indicated
as part of this design study.

Ddrainage and Erosion Control

The performance of the proposed improvements will each be directly related to the control of
drainage and erosion. Providing positive drainage, sloping the surface of the roadways, and
including drainage ditches and culverts where needed to direct surface water will each be
critical in the performance of the proposed improvements. Water should not be allowed to
pond on or adjacent to the planned roadway.

Additionally, erosion control should be provided, where appropriate, such as for embankment
slopes, drainage ditches, low water crossings, culvert inlets/outlets etc. Some potential
erosion control methods are presented below. Actual measures for drainage and erosion
control should be determined by the project civil engineer.

e Rock Riprap

o Gabions and Slope Mattresses
e Concrete Lining

e Erosion Control Mats

Consideration should be given to using “turn-downs” and “cut-off-walls” with the erosion
control methods at locations that may become inundated by flooding. Care should be taken
to provide adequate anchorage for the erosion control methods. Vegetation would further
add stability to the earth once root systems mature and become established.

Construction Site Drainage

We recommend that areas along the roadways be properly maintained to allow for positive
drainage as construction proceeds and to keep water from ponding adjacent to the site
pavements. This consideration should be included in the project specifications.

GENERAL COMMENTS

This report was prepared as an instrument of service for this project exclusively for the use of
RS&H and the project design team. If the development plans change relative to layout,
anticipated traffic loads, or if different subsurface conditions are encountered during
construction, we should be informed and retained to ascertain the impact of these changes
on our recommendations. We cannot be responsible for the potential impact of these
changes if we are not informed.
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Geotechnical Design Review

Arias should be given the opportunity to review the design and construction documents. The
purpose of this review is to check to see if our geotechnical recommendations are properly
interpreted into the project plans and specifications. Please note that design review was not
included in the authorized scope and additional fees may apply.

Subsurface Variations

Soil and groundwater conditions may vary between the sample boring locations. Transition
boundaries or contacts, noted on the boring logs to separate soil types, are approximate.
Actual contacts may be gradual and vary at different locations. The contractor should verify
that similar conditions exist throughout the proposed area of excavation. If different
subsurface conditions or highly variable subsurface conditions are encountered during
construction, we should be contacted to evaluate the significance of the changed conditions
relative to our recommendations.

Quality Assurance Testing

The long-term success of the project will be affected by the quality of materials used for
construction and the adherence of the construction to the project plans and specifications.
As Geotechnical Engineer of Record (GER), we should be engaged by the Owner to provide
Quality Assurance (QA) testing. Our services will be to evaluate the degree to which
constructors are achieving the specified conditions they’re contractually obligated to achieve,
and observe that the encountered materials during earthwork for foundation and pavement
installation are consistent with those encountered during this study. In the event that Arias is
not retained to provide QA testing, we should be immediately contacted if differing
subsurface conditions are encountered during construction. Differing materials may require
modification to the recommendations that we provided herein. A message to the Owner with
regard to the project QA is provided in the ASFE publication included in Appendix E.

Arias has an established in-house laboratory that meets the standards of the American
Standard Testing Materials (ASTM) specifications of ASTM E-329 defining requirements for
Inspection and Testing Agencies for soil, concrete, steel and bituminous materials as used in
construction. We maintain soils, concrete, asphalt, and aggregate testing equipment to
provide the testing needs required by the project specifications. All of our equipment is
calibrated by an independent testing agency in accordance with the National Bureau of
Standards. In addition, Arias is accredited by the American Association of State Highway &
Transportation Officials (AASHTO), the United States Army Corps of Engineers (USACE)
and the Texas Department of Transportation (TxDOT), and also maintains AASHTO
Materials Reference Laboratory (AMRL) and Cement and Concrete Reference Laboratory
(CCRL) proficiency sampling, assessments and inspections.
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Furthermore, Arias employs a technical staff certified through the following agencies: the
National Institute for Certification in Engineering Technologies (NICET), the American
Concrete Institute (ACI), the American Welding Society (AWS), the Precast/Prestressed
Concrete Institute (PCI), the Mine & Safety Health Administration (MSHA), the Texas Asphalt
Pavement Association (TXAPA) and the Texas Board of Professional Engineers (TBPE).
Our services are conducted under the guidance and direction of a Professional Engineer
(P.E.) licensed to work in the State of Texas, as required by law.

In addition to QA testing, Arias can also provide Storm Water Pollution Prevention Plan
(SWPPP) services during construction.

Standard of Care

Subject to the limitations inherent in the agreed scope of services as to the degree of care
and amount of time and expenses to be incurred, and subject to any other limitations
contained in the agreement for this work, Arias has performed its services consistent with
that level of care and skill ordinarily exercised by other professional engineers practicing in
the same locale and under similar circumstances at the time the services were performed.

Information about this geotechnical report is provided in the ASFE publication included in
Appendix D.
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Photo 2 — View looking towards the southwest near the approximate location of Boring B-2 (in grass).
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DISCLAIMER: This drawing is for illustration only and should not be used for design or construction purposes. All locations are approximate.
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Photo 3 — View looking towards the southwest near the approximate location of oring B-3 (in grass).

Photo 4 — View Ioking at the exsting pavemen conditions at the approxite location of Boring B-4.
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APPENDIX B: BORING LOGS AND KEY TO TERMS
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Boring Log No. B-1

Phase 1

Project: Perimeter Road Improvements
4 San Antonio, Texas

Sampling Date: 4/15/16

Location: See Boring Location Plan Backfill: Cuttings
Soil Description D?f"t’)th SN |WC|PL|LL|PI| N |-200
10" Asphalt . RC
20" BASE 0 =% <] 6B | 9 17
CLAYEY GRAVEL (GC), dense, reddish brown, (possilby fill) % """""
A U SS | 5 35 21
4
FAT CLAY (CH), hard, tan and lightgray /4
/ _________ SS |17 |20 (55|35 36 | 98
/ 6
2.1 | | |-
/ 8
% _________ SS [ 18|21 [59|38| 33 | 9
Z 10

Borehole terminated at 10 feet

2014-932.GPJ 4/28/16 (BORING LOG SA13-02,ARIASSA12-01.GDT,LIBRARY2013-01.GLB)

Groundwater Data:
During drilling: Not encountered

Field Drilling Data:

Logged By: R. Gonzales

Driller: Eagle Drilling, Inc.
Equipment: Truck-mounted drill rig

Single flight auger: 0 - 10 ft

Nomenclature Used on Boring Log
[] Rock core (RC) [ Grab sample (GB)

[l split Spoon (SS)

WC = Water Content (%)
PL = Plastic Limit
LL = Liquid Limit
Pl = Plasticity Index
N = SPT Blow Count

-200 = % Passing #200 Sieve

Arias Geoprofessionals
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Boring Log No. B-2

Phase 1

Project: Perimeter Road Improvements
4 San Antonio, Texas

Sampling Date: 4/15/16

Location: See Boring Location Plan Backfill: Cuttings
Soil Description D?f"t’)th SN |WC|PL|LL|PI| N |-200
FILL: CLAYEY GRAVEL (GC), medium dense, brown, with sand '. ;T
S SS (11|21 |64 | 43 30 34
FAT CLAY (CH), firm, reddish brown, sandy y .........
// _________ I SS | 15|17 | 53 | 36 7 58
4 4
CLAYEY SAND (SC), medium dense, tan, with gravel LA]
......... I SS | 28 13 | 48
6
-clayey gravel with sand below6' [
_________ I SS | 6 13 21
8
_________ SS 5 |16 | 43 | 27 27 15
10

Borehole terminated at 10 feet

2014-932.GPJ 4/28/16 (BORING LOG SA13-02,ARIASSA12-01.GDT,LIBRARY2013-01.GLB)

Groundwater Data:

During drilling: Not encountered )
[l split Spoon (SS)

Field Drilling Data:

Logged By: R. Gonzales

Driller: Eagle Drilling, Inc.

Equipment: Truck-mounted drill rig WC = Water Content (%)

PL = Plastic Limit
LL = Liquid Limit
Pl = Plasticity Index

Single flight auger: 0 - 10 ft N = SPT Blow Count

Nomenclature Used on Boring Log

-200 = % Passing #200 Sieve

Arias Geoprofessionals
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Boring Log No. B-3

Sampling Date: 4/15/16

Project: Perimeter Road Improvements
y\ Phase 1
San Antonio, Texas
Location: See Boring Location Plan Backfill: Cuttings
Soil Description D?f"t’)th SN |WC|PL|LL|PI| N |-200
FILL: CLAYEY SAND (SC), very stiff, brown, with gravel AN
. SS | 7 |20[48|28| 17 | 29
-tan clayey gravel below 2' voZi
S I SS | 4 |16 32|16 | 24 | 19
4
CLAYEY GRAVEL (GC), loose, tan, with sand o
()
......... SS 4 7 31
b 6
-reddish tan, sandy clay (CL), 6' to 8' e
I SS | 22 (17 | 47 | 30 9 73
L
Yy $ 8
-medium dense below 8' %
24'S. . SS | 5 21 15
10

Borehole terminated at 10 feet

2014-932.GPJ 4/28/16 (BORING LOG SA13-02,ARIASSA12-01.GDT,LIBRARY2013-01.GLB)

Groundwater Data:
During drilling: Not encountered

Field Drilling Data:

Logged By: R. Gonzales

Driller: Eagle Drilling, Inc.
Equipment: Truck-mounted drill rig

Single flight auger: 0 - 10 ft

Nomenclature Used on Boring Log
[l split Spoon (SS)

WC = Water Content (%)
PL = Plastic Limit
LL = Liquid Limit
Pl = Plasticity Index
N = SPT Blow Count

-200 = % Passing #200 Sieve

Arias Geoprofessionals
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Boring Log No. B-4

Project: Perimeter Road Improvements

Sampling Date: 4/15/16

y\ Phase 1
San Antonio, Texas
Location: See Boring Location Plan Backfill: Cuttings
Soil Description WC|PL|LL|PI| PP N |-200|DD|Uc
| 2" Asphalt over 2" BASE 4
FAT CLAY (CH), stiff, reddish brown
23 | 23|60 | 37 10 89
20 3.0 103 |2.49
L/D
CLAYEY GRAVEL (GC), medium dense, tan, with
sand 5
6 | 17 | 64 | 47 28
6 19 17

Borehole terminated at 10 feet

Groundwater Data:
During drilling: Not encountered

Field Drilling Data:

Logged By: R. Gonzales

Driller: Eagle Drilling, Inc.
Equipment: Truck-mounted drill rig

Single flight auger: 0 - 10 ft

2014-932.GPJ 4/28/16 (BORING LOG SA13-02,ARIASSA12-01.GDT,LIBRARY2013-01.GLB)

[] Rock core (RC)
[l split Spoon (SS)

Nomenclature Used on Boring Log
|E Grab Sample (GB)

B Thin-walled tube ()

WC = Water Content (%) N = SPT Blow Count
PL = Plastic Limit -200 = % Passing #200 Sieve
LL = Liquid Limit DD = Dry Density (pcf)
PI = Plasticity Index Uc = Compressive Strength (tsf)
PP = Pocket Penetrometer (tsf)

Arias Geoprofessionals
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KEY TO TERMS AND SYMBOLS USED ON BORING LOGS

GROUP
MAJOR DIVISIONS DESCRIPTIONS
SYMBOLS
k] nq
58 °© £ GW Well-Graded Gravels, Gravel-Sand Mixtures, Little or no Fines
=" ©
g g2 52
@ 02 55
2 9 i 8 2 GP Poorly-Graded Gravels, Gravel-Sand Mixtures, Little or no Fines
@ | 8o g
> 4
I 8 < k] = 7 d *
N = . . . " .
= S g S5 £ 22 GM Silty Gravels, Gravel-Sand-Silt Mixtures
o) =4 —x 2, @i - 14
| 3 58 | $8%s
21 = % | s©5S L ag:
w e e o <8 GC Clayey Gravels, Gravel-Sand-Clay Mixtures
z w = ~E 28
< | g ° A&
| S g |
d = 5 § é £ SwW Well-Graded Sands, Gravelly Sands, Little or no Fines
%] }13 C o f/;u o
@ © © H e €
< E ‘v g5 ) )
8 S 1) 2« o2 SP Poorly-Graded Sands, Gravelly Sands, Little or no Fines
NN =
& < | 5§ 8.7
e i 3 i £ % £ SM Silty Sands, Sand-Silt Mixtures
) cu £0%
= £ 02
o< 285
53 2<e sC Clayey Sands, Sand-Clay Mixtures
2 5%
% . g ML Inorganic Silts & Very Fine Sands, Rock Flour, Silty or Clayey Fine Sands or Clayey Silts with Slight
S < = Plasticity
= Lo n > =]
o |z < =
o | 2% = A 8
[a) % 2 » © 2 CL Inorganic Clays of Low to Medium Plasticity, Gravelly Clays, Sandy Clays, Silty Clays, Lean Clays
w | g0 3
P E o -
< 5 o {0t o [
% 53 3 o £ 2 MH |l Inorganic Silts, Micaceous or Diatomaceous Fine Sand or Silty Soils, Elastic Silts
w = < 0 : S8 RN
z | £5 = e
w g n © ] g CH Inorganic Clays of High Plasticity, Fat Clays
= = '/
SANDSTONE Massive Sandstones, Sandstones with Gravel Clasts
g
< MARLSTONE Indurated Argillaceous Limestones
o 2
w T
= EesEeas
g LIMESTONE EEmEE Massive or Weakly Bedded Limestones
) ERsese
z
®] CLAYSTONE Mudstone or Massive Claystones
'_
<
=
% CHALK Massive or Poorly Bedded Chalk Deposits
il
MARINE CLAYS Cretaceous Clay Deposits
A 4 Indicates Final Observed Groundwater Level
GROUNDWATER
V4 Indicates Initial Observed Groundwater Location
Density of Granular Soils
y PLASTICITY CHART (ASTM D 2487-11)
Number of
Blows per ft., Relative Density
N 60 P
0-4 Very Loose e sk and neduaned /’/ /
4-10 Loose so Equation of "A" - line &
Horizontal at PI = 4 to LL = 25.5, & <
10 - 30 Medium E-. then PI = 0.73 (LL -20) 857 0‘?‘ '\’\\‘
d
= 40 | Equationof "U"- i 3
30-50 Dense % Varlical at LL = 16 1o Pl = 7. o‘a ~
a then Pl = 0.9 (LL -8) pid
Over 50 Very Dense =z 2 -
= -
Consistency and Strength of Cohesive Soils '&_) i o~ MH bor OH
e
Number of Blows per Unconfined % x Ve \'O“
N P Consistency Compressive & PR
s Strength, g, (tsf) 0 4
Below 2 Very Soft Less than 0.25 i — S| ML or OL
2-4 Soft 0.25-0.5 o |
4.8 Medium (Firm) 05-1.0 10 16 20 30 40 50 60 70 80 920 100 110
8-15 Stiff 1.0-20 LIQUID LIMIT (LL)
15-30 Very Stiff 2.0-4.0
Over 30 Hard Over 4.0

Arias Geoprofessionals




KEY TO TERMS AND SYMBOLS USED ON BORING LOGS

TABLE 1 Soil Classification Chart (ASTM D 2487-11)

Soil Classification

Criteria of Assigning Group Symbols and Group Names Using Laboratory Tests? Group B
Symbol Group Name
COARSE-GRAINED SOILS  Gravels Clean Gravels Cuz4and1<Ccs<3’ GW Well-Graded Gravel®
(More than 50% of (Less than 5% fines®)
coarse fraction retained Cu < 4 and/or GP Poorly-Graded Gravel®
on No. 4 sieve) [Cc<orCc>3P°
Gravels with Fines Fines classify as ML or GM Silty Gravel®"®
(More than 12% fines®) MH
Fines classify as CL or GC Clayey Gravel"™¢
More than 50% retained on No. CH
200 sieve Sands Clean Sands Cuz6and1<Cc=3’ SwW Well-Graded Sand'
(50% or more of coarse  (Less than 5% fines") Cu < 6 and/or SP Poorly-Graded Sand'
fraction passes No. 4 [Cc <or Cc > 3]°
sieve) Sands with Fines Fines classify as ML or SM Silty Sand™®"
(More than 12% fines™) MH
Fines classify as CL or SC Clayey Sand™®"
CH
FINE-GRAINED SOILS  Silts and Clays inorganic PI>7 and plots on or CL Lean Clay""
above "A" line’
AT +K.LM
Liquid limit less than 50 I'ijr:ej"' or plots below "A ML silt
organic Liguid limit - oven dried oL Organic Clay*-"N
50% or more passes the No. Liquid limit - not dried Organi Silt“-"°
200 sieve Silts and Clays inorganic Pl plots on or above "A" CH Fat Clay*-™
line
nwpn : K LM
Liquid limit 50 or more ll?[:eplots on or below "A MH Elastic Silt
organic Liguid limit - oven dried OH Organic Clay*-""
Liquid limit - not dried Organic Silt“""?
HIGHLY ORGANIC SOILS Primarily organic matter, dark in color, and organic odor PT Peat

A Based on the material passing the 3-inch (75mm) sieve

B If field sample contained cobbles or boulders, or both, add "with cobbles or boulders, or both" to group name
Gravels with 5% to 12% fines require dual symbols:

o

GW-GM well-graded gravel with silt

GW-GC well-graded gravel with clay

GP-GM poorly-graded gravel with silt

GP-GC poorly-graded gravel with clay
Cu = Dgo/D1o Cc= (D30)2

D10 X Deo

If soil contains = 15% sand, add "with sand" to group name
If fines classify as CL-ML, use dual symbol GC-GM, or SC-SM
If fines are organic, add "with organic fines" to group name
Sand with 5% to 12% fines require dual symbols:

SW-SM well-graded sand with silt

SW-SC well-graded sand with clay

SP-SM poorly-graded sand with silt

SP-SC poorly-graded sand with clay

I @ nm

O v 0 2 2 r X o -

TERMINOLOGY

If soil contains = 15% gravel, add "with gravel" to group name

If Atterberg limits plot in hatched area, soil is a CL-ML, silty clay

If soil contains 15% to < 30% plus No. 200, add "with sand" or "with gravel," whichever is predominant
If soil contains = 30% plus No. 200, predominantly sand, add "sandy" to group name

If soil contains = 30% plus No. 200, predominantly gravel, add "gravelly" to group name

Pl 24 and plots on or above "A" line

Pl < 4 or plots below "A" line

PI plots on or above "A" line

PI plots below "A" line

Boulders Over 12-inches (300mm) Parting Inclusion < 1/8-inch thick extending through samples
Cobbles 12-inches to 3-inches (300mm to 75mm) Seam Inclusion 1/8-inch to 3-inches thick extending through sample
Gravel 3-inches to No. 4 sieve (75mm to 4.75mm) Layer Inclusion > 3-inches thick extending through sample
Sand No. 4 sieve to No. 200 sieve (4.75mm to 0.075mm)

Silt or Clay Passing No. 200 sieve (0.075mm)

Calcareous Containing appreciable quantities of calcium carbonate, generally nodular

Stratified Alternating layers of varying material or color with layers at least 6mm thick

Laminated Alternating layers of varying material or color with the layers less than 6mm thick

Fissured Breaks along definite planes of fracture with little resistance to fracturing

Slickensided Fracture planes appear polished or glossy sometimes striated

Blocky Cohesive soil that can be broken down into small angular lumps which resist further breakdown

Lensed Inclusion of small pockets of different soils, such as small lenses of sand scattered through a mass of clay

Homogeneous Same color and appearance throughout

Arias Geoprofessionals



APPENDIX C: LABORATORY AND FIELD TEST PROCEDURES
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FIELD AND LABORATORY EXPLORATION

The field exploration program included drilling at selected locations within the site and
intermittently sampling the encountered materials. The boreholes were drilled using a single
flight auger (ASTM D 1452). Samples of encountered materials were obtained using a split-
barrel sampler while performing the Standard Penetration Test (ASTM D 1586), using a thin-
walled tube sampler (ASTM D 1587), or by taking material from the auger as it was
advanced (ASTM D 1452). The sample depth interval and type of sampler used is included
on the soil boring log. Arias’ field representative visually logged each recovered sample and
placed a portion of the recovered sampled into a plastic bag for transport to our laboratory.

SPT N values and blow counts for those intervals where the sampler could not be advanced
for the required 18-inch penetration are shown on the soil boring log. If the test was
terminated during the 6-inch seating interval or after 10 hammer blows were applied used
and no advancement of the sampler was noted, the log denotes this condition as blow count
during seating penetration. Penetrometer readings recorded for thin-walled tube samples
that remained intact also are shown on the soil boring log.

Arias performed soil mechanics laboratory tests on selected samples to aid in soil
classification and to determine engineering properties. Tests commonly used in geotechnical
exploration, the method used to perform the test, and the column designation on the boring
log where data are reported are summarized as follows:

Test Name Test Method Log Designation
Water (moisture) content of soil and rock by mass ASTM D 2216 wC
Liquid limit, plastic limit, and plasticity index of soils ASTM D 4318 PL, LL, PI

Amount of material in soils finer than the No. 200 sieve ASTM D 1140 -200

Determining Sulfate Content in Soils Tex-145-E

Admixing Lime to Reduce Plasticity Index of Soils Tex-112-E

The laboratory results are reported on the soil boring logs.

Arias Geoprofessionals C-2 Arias Job No. 2014-932
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|III|]ﬂI‘lIl| Information about Your

hieotechnical Engineering Report

Subsurface problems are a principal cause. of construction delays, cost overruns, claims, and. disputes.

Wihile'you cannot eliminate all such risks, you can manage. them. The following information is provided. to help.

Geotechnical Services Are Performed for
Specific Purposes, Persons, and Projects
Geotechnical engineers structure their services to meet the specific needs of
their clients. A geotechnical engineering study conducted for a civil engi-
neer may not fulfill the needs of a construction contractor or even another
civil engineer. Because each geotechnical engineering study is unique, each
geotechnical engineering report is unique, preparad solefy for the client. No
one except you should rely on your gectechnical engineering report without
first conferring with the geotechnical engineer who prepared it. Ard rio one
— ot even you — should apply the report for any purpose or project
except the one originally conternplated.

Read the Full Report

Serious problems have occurred because those relying on a geotechnical
engineering report did not read it all. Do not rely on an executive summary.
Do not read selected elements only.

A Geotechnical Engineering Report Is Based on

A Uninue Set of Project-Specific Factors
Geotechnical engineers consider a number of unique, project-specific fac-
tors when establishing the scope of a study. Typical factors include: the
client's goals, objectives, and risk management preferences; the general
nature of the structure involved, its size, and configuration; the location of
the structure on the site; and other planned or existing site impravements,
such as access roads, parking lots, and underground utilities. Unless the
geotechnical engineer who conducted the study specifically indicates oth-
erwise, do not rely on a geotechnical engingering report that was:

o ot prepared for you,

e ot prepared for your project,

o nat prepared for the specific site explored, or

o completed before important project changes were made.

Typical changes that can erode the reliability of an existing geotechnical

engineering report include those that affect:

e the function of the proposed structure, as when it's changed from a
parking garage o an office building, or from a light industrial plant
to a refrigerated warehause,

-

o elevation, coniiguration, location, arientation, or weight of the
proposed structure,

o composition of the design team, or

e project ownership.

As a general rule, always inform your geotechnical engineer of project
changes—even minor ones—and request an assessment of their impact.
Geolechnical engineers cannof accept responsibility or liability for problems
that occur because thelr raports do not consider developments of which
they were nof informed.

Subsurface Gonditions Gan Change

A geotechnical enginesring report is based on conditions that existed at
the time the study was performed. Do nof rely on a geotechnical engineer-
ing report whose adequacy may have been affected by: the passage of
time; by man-made events, such as construction on or adjacent to the site;
or by natural events, such as floods, earthquakes, or groundwater fluctua-
tions. Afways coniact the geotechnical engineer before applying the report
to delermine if it is still reliable. A minor amount of additional festing or
analysis could prevent major problems.

Most Geotechnical Findings Are Professional
Opinions

Site exploration identifies subsurface conditions only at those points where
subsuriace tests are conducted or samples are taken. Geotechnical engi-
neers review field and laboratory data and then apply their professional
judgment to render an opinion about subsurface conditions throughout the
site. Aciual subsurface conditions may diifer—sometimes significantly—
from those indicated in your repert. Retaining the geotechnical engineer
who developed your report to provide construction observation is the

most effective method of managing the risks associated with unanticipated
conditions.

A Report's Recommendations Are Nof Final

Do not overrely on ihe construction recommendations included in your
report. Those recommendations are not final, because geotechnical engi-
neers develop them principally from judgment and opinian. Geotechnical
engineers can finalize their recommendations only by observing aciual

J




#

subsurface conditions revealed during construction. 7he geotechnical
engineer who developed your report cannot assume responsibility or
fiability for the report's recommendations if that enginesr does not perform
consiruction observation.

A Geotechnical Engineering Report Is Subject to
Misinterpretation

Other design team members* misinterpretation of geotechnical engineering
reports has resulied in costly problems. Lower that risk by having your geo-
technical engineer confer with appropriate members of the design team after
submitting the report. Also retain your geolechnical engineer to review perti-
nent elements of the design team's plans and specifications. Contractors can
also misinterpret a geotechnical engineering report. Reduce that risk by
having your geolechnical engineer participale in prebid and preconstruction
conferences, and by praviding construction abservation.

Do Not Redraw the Engineer's Logs

(Geotechnical engineers prepare final boring and iesting logs based upon
their interpretation of field logs and laboratory data. To prevent arrars or
omissions, the logs included in a geotechnical engineering report should
never be redrawn for inclusion in architectural ar other design drawings.
Only photographic or electronic reproduction is acceptable, but recognize
that separating logs from the report can elevae risk.

Give Contractors a Complete Report and
Guidance

Sorme owners and design professionals mistakenly helieve they can make
contractors liable for unanticipated subsurface conditions by limiting what
they provide for bid preparation. To help prevent costly problems, give con-
tractors the complete geotechnical engineering report, buf preface it with a
clearly written letter of transmittal. In that letter, advise contractors that the
report was not prepared for purposes of bid development and that the
repori's accuracy is limited; encouraga them to confer with the geotechnical
engineer who prepared the report (2 modest fee may be required) and/or to
conduct additional study to obtain the specific types of information they
need or prefer. A prebid conierence can also be valuable. Be sure conirac-
fors have sufficient time to perform additional study. Only then might you
be in a position to give contractors the bast infermation available to you,
while requiring them to at least share some of the financial responsibilities
stemming from unanticipated conditions.

Read Responsibility Provisions Glosely

Some clients, design professionals, and contractors do nat recognize that
geotechnical engineering is far less exact than other engineering disci-
plines. This lack of understanding has created unrealistic expectations that

N

have led to disappointments, claims, and disputes. To help reduce the risk
of such outcomes, geotechnical engineers commonly include a variety of
explanatory provisions in their reports. Sometimes [abeled "limitations”
many of these provisions indicate where geotechnical engineers' responsi-
bilities begin and end, to help others recognize their own responsibilities
and risks. Aead these provisions closely. Ask questions. Your geoiechnical
engineer should respond fully and frankly.

Geoenvironmental Concerns Are Not Covered

The equipment, techniques, and personnel used to perform a geoenviron-
mental study differ significantly from those used to perform a geotechnical
study. For that reason, a geotechnical engineering report does not usually
relate any geoenvironmenial findings, conclusions, or recommendations;
e.g., about the likelihood of encountering underground storage tanks or
requlated contaminants. Unanticipated environmenial problems have led
fo numerous project faifures. If you have not yet obtained your own geoen-
vironmenlal information, ask your geotechnical consultant for risk man-
agement guidance. Do nof rely on an environmental report prepared for
Someone else.

Ohtain Professional Assistance To Deal with Mold
Diverse strategies can be applied during building design, construction,
operation, and mainienance o prevent significant amounts of mold from
growing on indoor surfaces. To be effective, all such strategies should be
devised for the express purpose of mold prevention, integrated into a com-
prehensive plan, and executed with diligent oversight by a professional
mold prevention consultant. Because just a small amount of water or
moisture can lead to the development of severe mold infestations, a num-
ber of mold prevention strategies focus on keeping building surfaces dry.
While groundwater, water infiltration, and similar issues may have been
addressed as part of the geotechnical enginegring study whose findings
are conveyed in this report, the geotechnical engineer in charge of this
project is not a mold prevention consultant; mane of the services per-
farmed in connection with the geotechnical engineer’s study
were designed or conducted for the purpose of mold preven-
tion. Proper implemeniation of the recommendations conveyed
in this report will not of itself be sufficient o prevent mold from
growing in or on the structure involved.

Rely, on Your ASFE-Member Geotechncial
Engineer for Additional Assistance

Membership in ASFE/THE BesT PEOPLE ON EARTH exposes geotechnical
engineers to a wide array of risk management techniques that can be of
genuine benefit for everyone involved with a construction project. Confer
with your ASFE-member geatechnical engineer for more information.

ASFE

THE BEST PEOPLE ON EARTH

8811 Colesville Road/Suite G106, Silver Spring, MD 20910
Telephone; 301/565-2733  Facsimile: 301/589-2017
e-mail: info@asfe.org  www.asfe.org

Copyright 2004 by ASFE, Inc. Duplication, reproduction, or copying of this document, in whole or in part, by any means whatsogever, is strictly prohibited, except with ASFE's
specific written permission. Excerpling, quoting, or otherwise extracting wording from this document is permitted only with the express writlen permission of ASFE, and only for
purposes of scholarly research or book review. Only members of ASFE may use this document as a complement to or as an element of a geotechnical engingering report. Any other
firm, Individual, ar other entily that so uses this document without being an ASFE member could be commiling negligent or intentional (fraudulent) misrepresentation.

IIGERO6085.0MRP
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PROJECT QUALITY ASSURANCE

A Message
to Owners

ASFE i Ssotmion
8811 Colesville Road

Suite G106

Silver Spring, Maryland 20910
Voice: 301.565.2733

Fax: 301.589.2017

E-mail: info@asfe.org

Infernet: www.asfe.org

Construction materials engineering and
testing (CoMET) consultants perform quality-
assurance (QA) services to evaluate the
degree to which constructors are achieving
the specified conditions they’re contractually
obligated to achieve. Done right, QA can save
you time and money; prevent unanticipated-
conditions claims, change orders, and disputes;
and reduce short-term and long-term risks,
especially by detecting molehills before they
grow into mountains.

Done right, QA can save you fime and
money; prevent claims and disputes; and
reduce risks. Many owners don't do QA

right because they follow bad advice.

Many owners don’t do QA right because they
follow bad advice; e.g., “CoMET consultants
are all the same. They all have accredited
facilities and certified personnel. Go with the
low bidder.” But there’s no such thing as a
standard QA scope of service, meaning that —
to bid low — each interested firms must propose
the cheapest QA service it can live with,
jeopardizing service quality and aggravating
risk for the entire project team. Besides, the
advice is based on misinformation.

Fact: Most COMET firms are not accredited,
and the quality of those that are varies
significantly. Accreditation — which is
important — nonetheless means that a facility
met an accrediting body’s minimum criteria.
Some firms practice at a much higher level;
others just barely scrape by. And what

an accrediting body typically evaluates —
management, staff, facilities, and equipment —
can change substantially before the next review,
two, three, or more years from now.

Most CoMET firms are not accredited.
lt's dangerous o assume CoMET

personnel are certified.

Fact: It’s dangerous to assume CoMET
personnel are certified. Many have no
credentials at all; some are certified by
organizations of questionable merit, while
others have a valid certification, but not for
the services they’re assigned.

Some CoMET firms — the “low-cost providers”
— want you to believe that price is the only
difference between QA providers. It’s not,

of course. Firms that sell low price typically
lack the facilities, equipment, personnel, and
insurance quality-oriented firms invest in to
achieve the reliability concerned owners need

to achieve quality in quality assurance.




Firms that sell low price typically lack the facilities, equipment, personnel,
and insurance quality-oriented firms invest in to achieve the reliability

concerned owners need to achieve quality in quality assurance.

To derive maximum value from your
investment in QA, require the COMET firm’s
project manager to serve actively on the
project team from beginning to end, a level
of service that’s relatively inexpensive and
can pay huge dividends. During the project’s
planning and design stages, experienced
CoMET professionals can help the design
team develop uniform technical specifications
and establish appropriate observation, testing,
and instrumentation procedures and protocols.

They can also analyze plans and specs much
as constructors do, looking for the little errors,
omissions, conflicts, and ambiguities that often
become the basis for big extras and big claims.
They can provide guidance about operations
that need closer review than others, because of
their criticality or potential for error or abuse.
They can also relate their experience with

the various constructors that have expressed
interest in your project.

To derive maximum value, require the project manager to

serve actively on the project feam from beginning to end.

CoMET consultants’ construction-phase QA
services focus on two distinct issues: those that
relate to geotechnical engineering and those

that relate to the other elements of construction.

The geotechnical issues are critically
important because they are essential to

the “observational method” geotechnical
engineers use to significantly reduce the
amount of sampling they’d otherwise require.
They apply the observational method by
developing a sampling plan for a project, and
then assigning field representatives to ensure

samples are properly obtained, packaged, and
transported. The engineers review the samples
and, typically, have them tested in their own
laboratories. They use the information they
derive to characterize the site’s subsurface
and develop preliminary recommendations
for the structure’s foundations and for the
specifications of various “geo” elements,

like excavations, site grading, foundation-
bearing grades, and roadway and parking-lot
preparation and surfacing.

Geotechnical engineers cannot finalize
their recommendations until they or
their field representatives are on site to
observe what's excavated to verify that
the subsurface conditions the engineers

predicted are those that actually exist.

When unanticipated conditions are observed,
recommendations and/or specifications should
be modified.

Responding to client requests, many
geotechnical-engineering firms have
expanded their field-services mix, so they’re
able to perform overall construction QA,
encompassing — in addition to geotechnical
issues — reinforced concrete, structural steel,
welds, fireproofing, and so on. Unfortunately,
that’s caused some confusion. Believing that
all COMET consultants are alike, some owners
take bids for the overall COMET package,
including the geotechnical field observation.
Entrusting geotechnical field observation to
someone other than the geotechnical engineer
of record (GER) creates a significant risk.



Geotechnical engineers cannot finalize their recommendations until they are
on site to verify that the subsurface conditions they predicted are those that
actually exist. Entrusting geotechnical field observation to someone other than

the geotechnical engineer of record (GER) creates a significant risk.

GERs have developed a variety of protocols to
optimize the quality of their field-observation
procedures. Quality-focused GERs meet with
their field representatives before they leave for
a project site, to brief them on what to look for
and where, when, and how to look. (Vo one
can duplicate this briefing, because no one else
knows as much about a project’s geotechnical
issues.) And once they arrive at a project site,
the field representatives know to maintain
timely, effective communication with the GER,
because that’s what the GER has trained them
to do. By contrast, it’s extremely rare for a
different firm’s field personnel to contact the
GER, even when they’re concerned or confused
about what they observe, because they regard
the GER’s firm as “the competition.”

Divorcing the GER from geotechnical field
operations is almost always penny-wise and
pound-foolish. Still, because owners are given
bad advice, it’s commonly done, helping to
explain why “geo” issues are the number-one
source of construction-industry claims and
disputes.

Divorcing the GER from geotechnical field operations is almost
always penny-wise and pound-foolish, helping to explain
why “geo” issues are the number-one source of construction-

industry claims and disputes.

To derive the biggest bang for the QA buck,
identify three or even four quality-focused
CoMET consultants. (If you don’t know any,

use the “Find a Geoprofessional” service
available free at www.asfe.org.) Ask about

the firms’ ongoing and recent projects and the
clients and client representatives involved,
insist upon receiving verification of all
claimed accreditations, certifications, licenses,
and insurance coverages.

Insist upon receiving verification of all
claimed accreditations, cerfifications,

licenses, and insurance coverages.

Once you identify the two or three most
qualified firms, meet with their representatives,
preferably at their own facility, so you can
inspect their laboratory, speak with management
and technical staff, and form an opinion about
the firm’s capabilities and attitude.

Insist that each firm’s designated project
manager participate in the meeting. You will
benefit when that individual is a seasoned
QA professional familiar with construction’s
rough-and-tumble. Ask about others the firm
will assign, too. There’s no substitute for
experienced personnel who are familiar with
the codes and standards involved and know
how to:
* read and interpret plans and specifications;
» perform the necessary observation,
inspection, and testing;
* document their observations and findings;
* interact with constructors’ personnel; and
* respond to the unexpected.

Important: Many of the services COMET QA
field representatives perform — like observing
operations and outcomes — require the good
judgment afforded by extensive training and
experience, especially in situations where
standard operating procedures do not apply.
You need to know who will be exercising that
judgment: a 15-year “veteran” or a rookie?



Many of the services CoMET QA field representafives perform

require good judgment.

Also consider the tools COMET personnel

use. Some firms are passionate about proper
calibration; others, less so. Passion is a good
thing! Ask to see the firm’s calibration records.
If the firm doesn’t have any, or if they are

not current, be cautious. You cannot trust test
results derived using equipment that may be out
of calibration. Also ask a firm’s representatives
about their reporting practices, including report
distribution, how they handle notifications

of nonconformance, and how they resolve
complaints.

Scope flexibility is needed to deal promply

with the unanticipated.

For financing purposes, some owners require
the constructor to pay for COMET services.
Consider an alternative approach so you

don’t convert the constructor into the COMET
consultant’s client. If it’s essential for you to
fund QA via the constructor, have the COMET
fee included as an allowance in the bid
documents. This arrangement ensures that you
remain the COMET consultant’s client, and it
prevents the COMET fee from becoming part of
the constructor’s bid-price competition. (Note
that the International Building Code (IBC)
requires the owner to pay for Special Inspection
(SI) services commonly performed by the
CoMET consultant as a service separate from
QA, to help ensure the SI services’ integrity.
Because failure to comply could result in

denial of an occupancy or use permit, having a
contractual agreement that conforms to the IBC
mandate is essential.)

It it's essential for you to fund QA via the
constructor, have the CoMET fee included as
an allowance in the bid documents. Note,
too, that the International Building Code
(IBC) requires the owner to pay for Special

Inspection (SI) services.

CoMET consultants can usually quote their
fees as unit fees, unit fees with estimated

total (invoiced on a unit-fee basis), or lump-
sum (invoiced on a percent-completion basis
referenced to a schedule of values). No matter
which method is used, estimated quantities
need to be realistic. Some CoMET firms lower
their total-fee estimates by using quantities
they know are too low and then request change
orders long before QA is complete.

Once you and the CoMET consultant settle on
the scope of service and fee, enter into a written
contract. Established COMET firms have their
own contracts; most owners sign them. Some
owners prefer to use different contracts, but
that can be a mistake when the contract was
prepared for construction services. Professional
services are different. Wholly avoidable
problems occur when a contract includes
provisions that don’t apply to the services
involved and fail to include those that do.

Some owners create wholly avoidable
problems by using a contract prepared for

construction services.



ASFE i Ssotmion
8811 Colesville Road

Suite G106

Silver Spring, Maryland 20910
Voice: 301.565.2733

Fax: 301.589.2017

E-mail: info@asfe.org

Infernet: www.asfe.org

This final note: COMET consultants perform
QA for owners, not constructors. While
constructors are commonly allowed to review
QA reports as a courtesy, you need to make it
clear that constructors do not have a legal right
to rely on those reports; i.e., if constructors
want to forgo their own observation and testing
and rely on results derived from a scope created
to meet only the needs of the owner, they

must do so at their own risk. In all too many
cases where owners have not made that clear,
some constructors have alleged that they did
have a legal right to rely on QA reports and,

as a result, the COMET consultant — not they

— are responsible for their failure to deliver
what they contractually promised to provide.
The outcome can be delays and disputes that
entangle you and all other principal project
participants. Avoid that. Rely on a CoMET firm
that possesses the resources and attitude needed
to manage this and other risks as an element

of a quality-focused service. Involve the firm
early. Keep it engaged. And listen to what

the CoOMET consultant says. A good COMET
consultant can provide great value.

For more information, speak with your
ASFE-Member CoMET consultant or contact
ASFE directly.
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Subject: Painting, Marking, and Lighting of Date: April 1,2010 AC No: AC 150/5210-5D

Vehicles Used on an Airport Initiated by: AAS-100 Change:

1. PURPOSE. This advisory circular (AC) provides guidance, specifications, and standards for
painting, marking, and lighting of vehicles operating in the airport air operations area (AOA). The
approved lights, colors, and markings herein assure the conspicuity of vehicles operating in the AOA
from both the ground and the air.

2. CANCELLATION. This AC cancels AC 150/5210-5C, Painting, Marking, and Lighting of
Vehicles Used on an Airport, dated August 31, 2007.

3. APPLICATION. The Federal Aviation Administration (FAA) recommends the guidelines and
standards in this Advisory Circular for vehicles operating in the airport AOA. In general, use of this AC is
not mandatory. However, use of this AC is mandatory for vehicles funded with federal grant monies
through the Airport Improvement Program (AIP) and/or with revenue from the Passenger Facility
Charges (PFC) Program. See Grant Assurance No. 34, “Policies, Standards, and Specifications,” and PFC
Assurance No. 9, “Standard and Specifications.”

Vehicles covered by this AC that do not meet this standard may be used until the vehicle is repainted or
replaced, but no later than December 31, 2010.

4. PRINCIPAL CHANGES. This AC contains new specifications and recommendations for the
painting, marking, and lighting of Towbarless Tow Vehicles (TLTVs).

5. METRIC UNITS. To promote an orderly transition to metric units, this AC includes both
English and metric dimensions. The metric conversions may not be exact equivalents, and until there is
an official changeover to the metric system, the English dimensions will govern.

6. COMMENTS OR SUGGESTIONS for improvements to this AC should be sent to:

Manager, Airport Engineering Division
Federal Aviation Administration
ATTN: AAS-100

800 Independence Avenue, S.W.
Washington, DC 20591

Michael J. ©’Donnell
Director of Airport Safety and Standards
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PAINTING, MARKING, AND LIGHTING OF VEHICLES USED ON AN AIRPORT
1. SOURCES OF APPLICABLE DOCUMENTS.

a. American National Standards Institute, Inc. (ANSI), 25 West 43rd St. 4™ Floor, New
York, NY 10036. Website: www.ansi.org

b. American Society for Testing & Materials (ASTM), ASTM International, 100 Barr
Harbor Drive, P.O. Box C700, West Conshohocken, PA 19428-2959. Website: www.astm.org

c. The National Fire Protection Association (NFPA), 1 Batterymarch Park, Quincy,
Massachusetts 02169-7471. Website: www.nfpa.org

d. The U. S. General Services Administration (GSA), Centralized Mailing List Services,
501 West Felix Street, Whse 9, South End P.O. Box 6477, Fort Worth, Texas 76115-6477.
Website: www.gsa.gov

e. The Superintendent of Documents, U.S. Government Printing Office, 732 North Capitol
St. NW, Washington, DC 20401.

f. Society of Automotive Engineers, Inc. (SAE), 400 Commonwealth Drive, Warrendale,
PA 15096-0001. Website: www.sae.org

g. FAA Advisory Circulars: U.S. Department of Transportation, Subsequent Distribution
Office, Ardmore East Business Center, 3341 Q 75" Ave., Landover, MD 20785. Website:
www.faa.gov

h. FAA Engineering Briefs: www.faa.gov/airports/engineering/engineering_briefs/

2. DEFINITIONS. The following definitions apply in this AC:
a. Vehicle — All conveyances, except aircraft, used on the ground to transport persons,
cargo, equipment or those required to perform maintenance, construction, service, and security
duties.
b. Air Operations Area (AOA) — The portion of airport that encompasses the landing, take

off, taxiing, and parking areas for aircraft.

c. Airport Emergency Vehicles — Vehicles that are authorized in the AOA for emergency
purposes (e.g., ambulances, aircraft rescue and fire fighting (ARFF) vehicles and emergency
response vehicles) as authorized by the airport traffic control tower (ATCT) or an authorized on-
site accident/incident commander.

d. Airport Operations Vehicles — Vehicles routinely used by airport operations personnel
for airport inspection and duties associated with airfield operations (such as airfield condition
reporting and Incident Command) on the AOA and Movement Area.

e. Airport Security Vehicles — Vehicles that are authorized in the AOA for security
purposes, as needed (e.g. police cars).



AC 150/5210-5D 4/1/2010

3.

f. Airfield Service Vehicles — Vehicles that are routinely used in the AOA for airfield
service, maintenance, or construction (e.g. snow blowers, snowplows, maintenance trucks, and
tractors).

g. Aircraft Support Vehicles — Vehicles that are routinely used in the AOA to support
aircraft operations (e.g. aircraft pushback tractors, baggage/cargo tractors or trucks, air
conditioning and aviation fuel trucks). These vehicles are typically owned by airlines, vendors,
or contractors and are not eligible for Federal funding.

h. Reduced Visibility — Prevailing visibility is less than one statute mile (1609 meters)
and/or the runway visual range (RVR) is less than 6,000 feet (1830 meters).

i. Movement Area — The runways, taxiways, and other areas of an airport/heliport that are
used for taxiing/hover taxiing, air taxiing, takeoff, and landing of aircraft, exclusive of loading
ramps and parking areas. At those airports/heliports with an operating airport traffic control
tower (ATCT), specific approval for entry onto the movement area must be obtained from air
traffic control (ATC).

je Other Vehicles — Vehicles that are not routinely authorized in the AOA (e.g.
construction vehicles). These vehicles are typically owned by airlines, vendors, or contractors
and are not eligible for Federal funding.

k. Peak Intensity — Peak intensity, for purposes of this document, means the maximum
magnitude of luminescence as measured in candela.

L. Towbarless Tow Vehicle (TLTV) — a type of aircraft support vehicle whose main
purpose is to tow aircraft in the AOA by way of nose gear capture.

VEHICLE PAINTING.

NOTE: Airport vehicle paint and markings are a safety of flight requirement. The approved
colors/markings herein assure conspicuity of vehicles operating in the AOA from both the ground and air.

a. Airport Emergency Vehicles.

aQ Ambulances. Ambulance vehicles are painted per the most current version of
Federal Specification KKK-A-1822, Federal Specification for the Star-of-Life
Ambulance. Ambulances are not considered vehicles routinely operating on the AOA.

) Aircraft Rescue and Fire Fighting (ARFF) Vehicles. Yellowish-green is the
vehicle color standard. Color specifications are per Appendix A.

NOTE: A yellowish-green color provides optimum visibility during all light levels encountered during a
24-hour day and under variations of light that result from weather and seasonal changes.

b. Airport Operations Vehicles. Airport operations vehicles may be painted in colors
designated by the airport operator. The characteristics must be coordinated with the respective
ATCT and identified in the tower letter of agreement.

c. Airport Security Vehicles. Comply with specific state or local requirements.
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Airfield Service Vehicles. Chrome yellow is the vehicle color standard. Color

specifications are per Appendix A. When vehicles are equipped with bumper bars 8 inches (200

mm) or

more in depth, the bars must be painted in alternate stripes 4 inches (100 mm) in width of

chrome yellow and black inclined 45° to the vertical.

€.

Aircraft Support Vehicles.

a1 Any color or combination of colors other than yellowish-green or chrome yellow.
The bumper bar paint scheme in paragraph 3.d (of alternating chrome yellow and black
stripe) is recommended.

) TLTVs. International orange is the vehicle color standard. Retroreflective tape
covering more than 25 percent of the vehicle’s vertical surfaces may be used as a
temporary measure to meet this standard prior to scheduled vehicle painting.

f. Other Vehicles. Any color or combination of colors other than solid black or white.
4, VEHICLE MARKING.

a. Airport Emergency Vehicles.
Q) Ambulances. Ambulances are marked per the most current version of Federal
Specification KKK-A-1822.
2) ARFF Vehicles. Emergency rescue and fire fighting vehicles are marked with
the letters “ARFF, “Fire,” or “Rescue” and in accordance with 4.c.(1)-(5) of this AC.

b. Airport Operations Vehicles. Airport operations vehicles may be marked as

designated by the airport operator. Marking must be coordinated with the respective ATCT and

identified in the tower letter of agreement.

C.

Airfield Service Vehicles and Aircraft Support Vehicles.

) Airport operator owned vehicles must display an identification number on each
side and on the roof (the hood should be used if the vehicle has no roof).

?2) Side numbers will be a minimum of 16 inches (410 mm) in height and
conspicuously located.

A3 Roof numbers will be a minimum of 24 inches (610 mm) in height and affixed
with their bases toward the front of the vehicle. The identification numbers should
provide sharp color contrast to the vehicle color.

“4) In addition to the identification numbers, airport operator-owned vehicles must
display either the name of the airport and/or the airport insignia.

Q) To further improve night-time recognition of vehicles, a minimum 8 inch (200
mm) wide horizontal band of high gloss white paint or white reflective tape
(Retroreflective, ASTM-D 4956-09, Standard Specification for Retroreflective Sheeting
for Traffic Control, Type III & above) must be used around the vehicle's surface. Figures
1, 2, and 3 show suggested locations for the horizontal reflective band.
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Figure 2: Suggested location for the horizontal reflective band, Option 2
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Figure 3: Suggested location for the horizontal reflective band, Option 3

6) TLTVs. Retroreflective tape is used to outline the shape of a TLTV. If the
vertical edge of the vehicle is rounded, the tape should be placed on the rounded portion
to reflect light in both the horizontal and vertical planes. Where the placement of the tape
may interfere with, or may be worn down by, maintenance or operational activities, tape
is not required. Suggested locations for the retroreflective bands are shown in Figure 4.

@ @

Figure 4: Suggested placement of retroreflective tape on a TLTV
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Airport Security and Other Vehicles.

1) Vehicles other than those that routinely traverse any portion of the AOA under
the control of ATC, which are not escorted by a vehicle in constant two-way radio
communication with ATC and properly equipped and authorized to operate in the AOA,
must be provided with a flag on a staff attached to the vehicle so that the flag will be
readily visible.

2) At airports without air traffic control facilities, flags must be provided on all
vehicles.

3 The flag must be at least a 3-foot by 3-foot (0.9 meter by 0.9 meter) square
having a checkered pattern of international orange and white squares at least 1 foot (300
mm) on each side (see Appendix A for the fabric color specification).

5. VEHICLE LIGHTING.

a.

b.

Airfield Service, Aircraft Support, and Airport Operations Vehicles.

) The standard for identification lighting is a yellow flashing light that is mounted
on the uppermost part of the vehicle structure. A steady yellow light designates vehicles
limited to non-movement areas.

2) The light must be visible from any direction, day and night, including from the
air.

3 Color specifications for vehicle identification lights are per Appendix B.

“4) TLTVs. An LED light bar placed above the operator’s cab may be used in place
of the rotating yellow flashing light. In addition, a yellow flashing light (of any type)
must be installed on the upper left-rear and right-rear corners of the TLTV, and must be
activated when an aircraft is in tow. The size of the rear flashing lights must be large
enough to meet the requirements of Section 5.c, but not so large as to interfere with the
normal or towing operations of the TLTV.

Airport Emergency, Security, and Other Vehicles, which are not escorted by a

properly lighted vehicle, must be identified during periods of low visibility by a light.

C.

Characteristics of Flashing Lights:

1) Ambulance lights must meet the specifications in the most current version of
Federal Specification KKK-A-1822, and ARFF vehicles must meet NFPA, state, and
local requirements.

2) Lights must have peak intensity within the range of 40 to 400 candelas (effective)
from 0° (horizontal) up to 10° above the horizontal and for 360° horizontally. The upper
limit of 400 candelas (effective) is necessary to avoid damage to night vision.

3) From 10° to 15° above the horizontal plane, the light output must be 1/10™ of
peak intensity or between 4 and 40 candelas (effective).
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“4) Lights must flash at 75 £ 15 flashes per minute.
NOTES:

1. The effective intensity of a flashing light is equal to the intensity of a steady-burning (fixed) light of the
same color that produces the same visual range under identical conditions of observation.

2. If xenon flashtubes are used, refer to AC 150/5345-43, Specification for Obstruction Lighting
Equipment, for guidance concerning methods of calculating effective intensity.

d. Light Colors.
) Airport Emergency Vehicles.

(a) Ambulances. Per the most current version of Federal Specification
KKK-A-1822.

(b) ARFF Vehicles. Red or a combination of red-and-white flashing lights
per the chromaticity requirements in Appendix B.

?2) Airport Security Vehicles. Signal blue or a combination of red and signal blue
flashing light per the chromaticity requirements in Appendix B.

A3) Airfield Service, Aircraft Support, Airport Operations, and Other Vehicles.
Yellow flashing light per the chromaticity requirements in Appendix B.
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APPENDIX A. COLOR SPECIFICATIONS

A-1. SPECIFICATIONS. Colors specified in Table A-1 are per the Commission Internationale de
I'Eclairage (CIE) L*a*b* system of color specification. For a description of this system, refer to
American Society for Testing & Materials (ASTM) D 2244, Standard Practice for Calculation of Color
Tolerances and Color Differences from Instrumentally Measured Color Coordinates.

Table A-1. Specification for vehicle and flag colors

Standard Chrome Yellow Yellowish-Green International Orange
[Mluminant D65
Usage Vehicle Paint Vehicle Paint Vg‘;g;:ﬁ:“l‘: /
CIELAB DATA L* a* b* L* a* b* L* a* b*
Centroid Color 72.8 244 77.6 78.3 -10.2 | 804 45.0 53.5 52.0
Point 1 72.8 31.8 82.9 78.3 -9.0 92.0 45.0 61.4 47.8
Point 2 72.8 25.5 66.7 78.3 -7.6 73.2 45.0 53.9 41.4
Point 3 72.8 18.0 69.3 78.3 -11.0 | 69.3 45.0 53.5 53.4
Point 4 72.8 224 86.0 78.3 -13.4 | 86.2 45.0 49.7 60.4
Light Limit 77.8 83.3 49.9
Dark Limit 67.8 73.3 41.6
Max AE 11.1 11.7 10.7

A-2. COLOR TESTS. Acceptable colors are those that meet the gloss rating test and either a visual
or an instrumental color test as follows:

NOTE: Flag fabric colors must meet either the instrumental tests in Table A-1 or the visual method
described in paragraph A-2b(1).

a. Gloss Rating Test. This test is performed per ASTM D 523, Standard Test Method for
Specular Gloss, on a paint sample of the color to be applied on the vehicle. An acceptable color
sample is high gloss with a minimum gloss rating of 70 units, for 60° geometry.

b. Color Test Methods:

) Visual. Prepare a master specimen of the color (per Table A-1) and gloss (per
paragraph A-2a). This specimen will be the master color and be used as the basis of
comparison per ASTM D 5531-05, Standard Guide for the Preparation, Maintenance,
and Distribution of Physical Product Standards for Color and Geometric Appearance of
Coatings. To verify the paint color of a vehicle visually, vehicle paint samples must be
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prepared and viewed per ASTM D 1729-96 (Reapproved 2009), Standard Practice for
Visual Appraisal of Colors and Color Differences of Diffusely-llluminated Opaque
Materials.

2) Instrumental. This test requires a test specimen sample and reference to Table
A-1. All test specimen measurements should be conducted per ASTM E 1164-09a
Standard Practice for Obtaining Spectrometric Data for Object-Color Evaluation. Test
specimen tolerances must be per Table A-1 per the following:

(a) Plot the centroid color using the a* and b* CIELAB coordinate data from
Table A-1 on graph paper or by entry of the coordinate data into a computer
program. Plot and connect points 1 through 4 from the same table to form a
quadrilateral; noting that the centroid color is within this figure. See Figure A-1
for plots of all three color specifications in Table A-1.

(b) Perform color sample measurements per ASTM E 1164-09a. If
necessary, convert measurements to CIELAB L*, a*, and b* color space. See
ASTM E 308-08, Standard Practice for Computing the Colors of Objects by
Using the CIE System, for color space conversion formulae.

(©) An acceptable color is one that meets:

(1) the chromaticity requirements of the color samples a* and b*
CIELAB coordinate data by falling within the quadrilateral;

(i1) the L* data lightness requirement by falling within the range
defined by the light and dark data of Table A-1;

(i)  the total color difference (AE) by not exceeding the limits in
Table A-1 when the CIELAB data are computed in the following
formula:

1

AE = (AL? + Aa™ + Ab™)?2

where AL*, Aa*, and Ab* values are the differences between those
values for the centroid color in Table A-1 and those of the color sample
measurements.
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Figure A-1. Plot of selected color paint specifications
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APPENDIX B. COLOR SPECIFICATIONS FOR VEHICLE IDENTIFICATION LIGHTS

B-1. SPECIFICATIONS. The Society of Automotive Engineers (SAE) Standard J578 Revised
December 2006, Color Specification, defines the acceptable color boundary limits and measurement of
emitted red, white, signal blue, and yellow light for vehicle lights. This standard applies to the overall
emitted color of light from the device in lieu of emitted light from any small area of the lens. The color of
emitted light must fall within the color boundaries per SAE J578 Revised December 2006 (color
boundary equations are in the standard) using color measurement methods detailed in the standard. See
FAA Engineering Brief #67, Light Sources Other Than Incandescent and Xenon for Airport and
Obstruction Lighting Fixtures, for additional information and Alternative Lighting Devices.

11
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U.S. Department
of Transportation

Advisory
Circular

Federal Aviation
Administration

Subject: Operational Safety on Date: 9/29/11 AC No: 150/5370-2F
Airports During Construction Initiated by: AAS-100

1. Purpose. This AC sets forth guidelines for operational safety on airports during construction.

2. What this AC Cancels. This AC cancels AC 150/5370-2E, Operational Safety on Airports During
Construction, dated January 17, 2003.

3. Whom This AC Affects. This AC assists airport operators in complying with Title 14 Code of
Federal Regulations (CFR) Part 139, Certification of Airports (Part 139). For those certificated airports,
this AC provides one way, but not the only way, of meeting those requirements. The use of this AC is
mandatory for those airport construction projects receiving funds under the Airport Improvement Program
(AIP) or the Passenger Facility Charge (PFC) Program. See Grant Assurance No. 34, “Policies,
Standards, and Specifications,” and PFC Assurance No. 9, “Standard and Specifications.” While we do
not require non-certificated airports without grant agreements to adhere to these guidelines, we
recommend that they do so to help these airports maintain operational safety during construction.

4. Principal Changes.

a. Construction activities are prohibited in safety areas while the associated runway or taxiway is
open to aircraft.

b. Guidance is provided in incorporating Safety Risk Management.
c. Recommended checklists are provided for writing Construction Safety and Phasing Plans and for
daily inspections.

5. Reading Material Related to this AC. Numerous ACs are referenced in the text of this AC. These
references do not include a revision letter, as they are to be read as referring to the latest version.
Appendix 1 contains a list of reading material on airport construction, design, and potential safety hazards
during construction, as well as instructions for obtaining these documents.

Michael J. onnell
Director of Airport Safety and Standards
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Chapter 1. Planning an Airfield Construction Project

101.  Owverview. Airports are complex environments, and procedures and conditions associated with
construction activities often affect aircraft operations and can jeopardize operational safety. Safety
considerations are paramount and may make operational impacts unavoidable. However, careful planning,
scheduling, and coordination of construction activities can minimize disruption of normal aircraft
operations and avoid situations that compromise the airport’s operational safety. The airport operator
must understand how construction activities and aircraft operations affect one another to be able to
develop an effective plan to complete the project. While the guidance in this AC is primarily used for
construction operations, some of the concepts, methods and procedures described may also enhance the
day-to-day airport maintenance operations, such as lighting maintenance and snow removal operations.

102.  Plan for Safety. Safety, maintaining aircraft operations, and construction costs are all
interrelated. Since safety must not be compromised, the airport operator must strike a balance between
maintaining aircraft operations and construction costs. This balance will vary widely depending on the
operational needs and resources of the airport and will require early coordination with airport users and
the FAA. As the project design progresses, the necessary construction locations, activities, and associated
costs will be identified. As they are identified, their impact to airport operations must be assessed.
Adjustments are made to the proposed construction activities, often by phasing the project, and/or to
airport operations in order to maintain operational safety. This planning effort will ultimately result in a
project Construction Safety and Phasing Plan (CSPP). The development of the CSPP takes place through
the following five steps:

a. ldentify Affected Areas. The airport operator must determine the geographic areas on the airport
affected by the construction project. Some, such as a runway extension, will be defined by the project.
Others may be variable, such as the location of haul routes and material stockpiles.

b. Describe Current Operations. Identify the normal airport operations in each affected area for
each phase of the project. This becomes the baseline from which the impact on operations by construction
activities can be measured. This should include a narrative of the typical users and aircraft operating
within the affected areas. It should also include information related to airport operations: the Aircraft
Reference Code (ACRC) for each runway; Airplane Design Group (ADG) and Taxiway Design Group
(TDG)* for each affected taxiway; designated approach visibility minimums; available approach and
departure procedures; most demanding aircraft; declared distances; available air traffic control services;
airport Surface Movement Guidance and Control System plan; and others. The applicable seasons, days
and times for certain operations should also be identified as applicable.

c. Allow for Temporary Changes to Operations. To the extent practical, current airport
operations should be maintained during the construction. In consultation with airport users, Aircraft
Rescue and Fire Fighting (ARFF) personnel, and FAA Air Traffic Organization (ATO) personnel, the
airport operator should identify and prioritize the airport’s most important operations. The construction
activities should be planned, through project phasing if necessary, to safely accommodate these
operations. When the construction activities cannot be adjusted to safely maintain current operations,
regardless of their importance, then the operations must be revised accordingly. Allowable changes
include temporary revisions to approach procedures, restricting certain aircraft to specific runways and
taxiways, suspension of certain operations, decreased weights for some aircraft due to shortened runways,

! Taxiway Design Group will be introduced in AC 150/5300-13A.
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and other changes. An example of a table showing temporary operations versus current operations is
shown in Table 3-1 Sample Operations Effects.

d. Take Required Measures to Revised Operations. Once the level and type of aircraft operations
to be maintained are identified, the airport operator must determine the measures required to safely
conduct the planned operations during the construction. These measures will result in associated costs,
which can be broadly interpreted to include not only direct construction costs, but also loss of revenue
from impacted operations. Analysis of costs may indicate a need to reevaluate allowable changes to
operations. As aircraft operations and allowable changes will vary so widely among airports, this AC
presents general guidance on those subjects.

e. Manage Safety Risk. Certain airport projects may require the airport operator to provide a
Project Proposal Summary to help the FAA to determine the appropriate level of Safety Risk
Management (SRM) documentation. The airport operator must coordinate with the appropriate FAA
Airports Regional or District Office early in the development of the CSPP to determine the need for SRM
documentation. See FAA Order 5200.11, FAA Airports (ARP) Safety Management System (SMS), for
more information. If the FAA requires SRM documentation, the airport operator must at a minimum:

4)) Notify the appropriate FAA Airports Regional or District Office during the project
“scope development” phase of any project requiring a CSPP.

?2) Provide documents identified by the FAA as necessary to conduct SRM.
3) Participate in the SRM process for airport projects.
(C)) Provide a representative to participate on the SRM panel.

Q) Ensure that all applicable SRM identified risks elements are recorded and mitigated
within the CSPP.

103.  Develop a Construction Safety and Phasing Plan (CSPP). Development of an effective CSPP
will require familiarity with many other documents referenced throughout this AC. See Appendix 1,
Related Reading Material for a list of related reading material.

a. List Requirements. A CSPP must be developed for each on-airfield construction project funded
by the Airport Improvement Program (AIP) or the Passenger Facility Charge (PFC) program or located
on an airport certificated under Part 139. As per Order 5200.11, such projects do not include construction,
rehabilitation, or change of any facility that is entirely outside the air operations area, does not involve
any expansion of the facility envelope and does not involve construction equipment, haul routes or
placement of material in locations that require access to the air operations area, increase the facility
envelope, or impact line-of-sight. Such facilities may include passenger terminals and parking or other
structures. However, extraordinary circumstances may trigger the need for a Safety Assessment and a
CSPP. The CSPP is subject to subsequent review and approval under the FAA’s Safety Risk Management
procedures (see paragraph 102.e above). Additional information may be found in Order 5200.11.

b. Prepare a Safety Plan Compliance Document. The Safety Plan Compliance Document (SPCD)
details how the contractor will comply with the CSPP. Also, it will not be possible to determine all safety
plan details (for example specific hazard equipment and lighting, contractor’s points of contact,
construction equipment heights) during the development of the CSPP. The successful contractor must
define such details by preparing an SPCD that the airport operator reviews for approval prior to issuance
of a notice-to-proceed. The SPCD is a subset of the CSPP, similar to how a shop drawing review is a
subset to the technical specifications.

Chapter 1 Planning an Airfield Construction Project 2
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c¢. Assume Responsibility for the CSPP. The airport operator is responsible for establishing and
enforcing the CSPP. The airport operator may use the services of an engineering consultant to help
develop the CSPP. However, writing the CSPP cannot be delegated to the construction contractor. Only
those details the airport operator determines cannot be addressed before contract award are developed by
the contractor and submitted for approval as the SPCD. The SPCD does not restate nor propose
differences to provisions already addressed in the CSPP.

104.  Who Is Responsible for Safety During Construction?

a. Establish a Safety Culture. Everyone has a role in operational safety on airports during
construction: the airport operator, the airport’s consultants, the construction contractor and subcontractors,
airport users, airport tenants, ARFF personnel, Air Traffic personnel, including Technical Operations
personnel, FAA Airports Division personnel, and others. Close communication and coordination between
all affected parties is the key to maintaining safe operations. Such communication and coordination
should start at the project scoping meeting and continue through the completion of the project. The airport
operator and contractor should conduct onsite safety inspections throughout the project and immediately
remedy any deficiencies, whether caused by negligence, oversight, or project scope change.

b. Assess Airport Operator’s Responsibilities. An airport operator has overall responsibility for
all activities on an airport, including construction. This includes the predesign, design, preconstruction,
construction, and inspection phases. Additional information on the responsibilities listed below can be
found throughout this AC. The airport operator must:

4)) Develop a CSPP that complies with the safety guidelines of Chapter 2, Construction
Safety and Phasing Plans, and Chapter 3, Guidelines for Writing a CSPP. The airport operator may
develop the CSPP internally or have a consultant develop the CSPP for approval by the airport operator.
For tenant sponsored projects, approve a CSPP developed by the tenant or its consultant.

?2) Require, review and approve the SPCD by the contractor that indicates how it will
comply with the CSPP and provides details that cannot be determined before contract award.

3) Convene a preconstruction meeting with the construction contractor, consultant, airport
employees and, if appropriate, tenant sponsor and other tenants to review and discuss project safety
before beginning construction activity. The appropriate FAA representatives should be invited to attend
the meeting. See AC 150/5300-9, Predesign, Prebid, and Preconstruction Conferences for Airport Grant
Projects. (Note “FAA” refers to the Airports Regional or District Office, the Air Traffic Organization,
Flight Standards Service, and other offices that support airport operations, flight regulations, and
construction/environmental policies.)

4@ Ensure contact information is accurate for each representative/point of contact
identified in the CSPP and SPCD.

Q) Hold weekly or, if necessary, daily safety meetings with all affected parties to
coordinate activities.

6) Notify users, ARFF personnel, and FAA ATO personnel of construction and
conditions that may adversely affect the operational safety of the airport via Notices to Airmen (NOTAM)
and other methods, as appropriate. Convene a meeting for review and discussion if necessary.

@) Ensure construction personnel know of any applicable airport procedures and of
changes to those procedures that may affect their work.

®) Ensure construction contractors and subcontractors undergo training required by
the CSPP and SPCD.

3 Chapter 1 Planning an Airfield Construction Project
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9 Ensure vehicle and pedestrian operations addressed in the CSPP and SPCD are
coordinated with airport tenants, the airport traffic control tower (ATCT), and construction contractors.

(10) At certificated airports, ensure each CSPP and SPCD is consistent with Part 139.

(11)  Conduct inspections sufficiently frequently to ensure construction contractors and
tenants comply with the CSPP and SPCD and that there are no altered construction activities that could
create potential safety hazards.

(12)  Resolve safety deficiencies immediately. At airports subject to 49 CFR Part 1542,
Airport Security, ensure construction access complies with the security requirements of that regulation.

(13)  Notify appropriate parties when conditions exist that invoke provisions of the CSPP
and SPCD (for example, implementation of low-visibility operations).

(14)  Ensure prompt submittal of a Notice of Proposed Construction or Alteration (Form
7460-1) for conducting an aeronautical study of potential obstructions such as tall equipment (cranes,
concrete pumps, other.), stock piles, and haul routes. A separate form may be filed for each potential
obstruction, or one form may be filed describing the entire construction area and maximum equipment
height. In the latter case, a separate form must be filed for any object beyond or higher than the originally
evaluated area/height. The FAA encourages online submittal of forms for expediency. The appropriate
FAA Airports Regional or District Office can provide assistance in determining which objects require an
aeronautical study.

(15)  Promptly notify the FAA Airports Regional or District Office of any proposed
changes to the CSPP prior to implementation of the change. Changes to the CSPP require review and
approval by the airport operator and the FAA. Coordinate with appropriate local and other federal
government agencies, such as EPA, OSHA, TSA, and the state environmental agency.

c. Define Construction Contractor’s Responsibilities. The contractor is responsible for
complying with the CSPP and SPCD. The contractor must:

4)) Submit a Safety Plan Compliance Document (SPCD) to the airport operator describing
how it will comply with the requirements of the CSPP and supplying any details that could not be
determined before contract award. The SPCD must include a certification statement by the contractor that
indicates it understands the operational safety requirements of the CSPP and it asserts it will not deviate
from the approved CSPP and SPCD unless written approval is granted by the airport operator. Any
construction practice proposed by the contractor that does not conform to the CSPP and SPCD may
impact the airport’s operational safety and will require a revision to the CSPP and SPCD and re-
coordination with the airport operator and the FAA in advance.

?2) Have available at all times copies of the CSPP and SPCD for reference by the airport
operator and its representatives, and by subcontractors and contractor employees.

3 Ensure that construction personnel are familiar with safety procedures and regulations
on the airport. Provide a point of contact who will coordinate an immediate response to correct any
construction-related activity that may adversely affect the operational safety of the airport. Many projects
will require 24-hour coverage.

“) Identify in the SPCD the contractor’s on-site employees responsible for monitoring
compliance with the CSPP and SPCD during construction. At least one of these employees must be on-
site whenever active construction is taking place.

Q) Conduct inspections sufficiently frequently to ensure construction personnel comply
with the CSPP and SPCD and that there are no altered construction activities that could create potential
safety hazards.

Chapter 1 Planning an Airfield Construction Project 4
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6) Restrict movement of construction vehicles and personnel to permitted construction
areas by flagging, barricading, erecting temporary fencing, or providing escorts, as appropriate and as
specified in the CSPP and SPCD.

@) Ensure that no contractor employees, employees of subcontractors or suppliers, or
other persons enter any part of the air operations area (AOA) from the construction site unless authorized.

3) Ensure prompt submittal through the airport operator of Form 7460-1 for the
purpose of conducting an aeronautical study of contractor equipment such as tall equipment (cranes,
concrete pumps, other equipment), stock piles, and haul routes when different from cases previously filed
by the airport operator. The FAA encourages online submittal of forms for expediency.

d. Define Tenant’s Responsibilities if planning construction activities on leased property. Airport
tenants, such as airline operators, fixed base operators, and FAA ATO/Technical Operations sponsoring
construction must:

4)) Develop, or have a consultant develop, a project specific CSPP and submit it to the
airport operator for certification and subsequent approval by the FAA. The approved CSPP must be made
part of any contract awarded by the tenant for construction work.

?2) In coordination with its contractor, develop an SPCD and submit it to the airport
operator for approval to be issued prior to issuance of a Notice to Proceed.

(€))] Ensure that construction personnel are familiar with safety procedures and
regulations on the airport.

(C)) Provide a point of contact of who will coordinate an immediate response to correct any
construction-related activity that may adversely affect the operational safety of the airport.

Q) Identify in the SPCD the contractor’s on-site employees responsible for monitoring
compliance with the CSPP and SPCD during construction. At least one of these employees must be on-
site whenever active construction is taking place.

6) Ensure that no tenant or contractor employees, employees of subcontractors or
suppliers, or any other persons enter any part of the AOA from the construction site unless authorized.

@) Restrict movement of construction vehicles to construction areas by flagging and
barricading, erecting temporary fencing, or providing escorts, as appropriate, and as specified in the CSPP
and SPCD.

t))] Ensure prompt submittal through the airport operator of Form 7460-1 for the
purpose of conducting an aeronautical study of contractor equipment such as tall equipment (cranes,
concrete pumps, other.), stock piles, and haul routes. The FAA encourages online submittal of forms for
expediency.

5 Chapter 1 Planning an Airfield Construction Project
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Chapter 2. Construction Safety and Phasing Plans
Section 1. Basic Considerations

201.  Overview. Aviation safety is the primary consideration at airports, especially during construction.
The airport operator’s Construction Safety and Phasing Plan (CSPP) and the contractor’s Safety Plan
Compliance Document (SPCD) are the primary tools to ensure safety compliance when coordinating
construction activities with airport operations. These documents identify all aspects of the construction
project that pose a potential safety hazard to airport operations and outline respective mitigation
procedures for each hazard. They must provide all information necessary for the Airport Operations
department to conduct airfield inspections and expeditiously identify and correct unsafe conditions during
construction. All aviation safety provisions included within the project drawings, contract specifications,
and other related documents must also be reflected in the CSPP and SPCD.

202.  Assume Responsibility. Operational safety on the airport remains the airport operator’s
responsibility at all times. The airport operator must develop, certify, and submit for FAA approval each
CSPP. 1t is the airport operator’s responsibility to apply the requirements of the FAA approved CSPP.
The airport operator must revise the CSPP when conditions warrant changes and must submit the revised
CSPP to the FAA for approval. The airport operator must also require and approve a SPCD from the
project contractor.

203.  Submit the CSPP. Construction Safety and Phasing Plans should be developed concurrently with
the project design. Milestone versions of the CSPP should be submitted for review and approval as
follows. While these milestones are not mandatory, early submission will help to avoid delays. Submittals
are preferred in 8.5 x 11 in or 11 x 17 in format for compatibility with the FAA’s Obstruction Evaluation /
Airport Airspace Analysis (OE / AAA) process.

a. Submit an Outline/Draft. By the time approximately 25% to 30% of the project design is
completed, the principal elements of the CSPP should be established. Airport operators are encouraged to
submit an outline or draft, detailing all CSPP provisions developed to date, to the FAA for review at this
stage of the project design.

b. Submit a Construction Safety and Phasing Plan (CSPP). The CSPP should be formally
submitted for FAA approval when the project design is 80% to 90% complete. Since provisions in the
CSPP will influence contract costs, it is important to obtain FAA approval in time to include all such
provisions in the procurement contract.

c. Submit a Safety Plan Compliance Document (SPCD). The contractor should submit the SPCD
to the airport operator for approval to be issued prior to the Notice to Proceed.

d. Submit CSPP Revisions. All revisions to the CSPP or SPCD should be submitted to the FAA for
approval as soon as required changes are identified.

204.  Meet CSPP Requirements.

a. To the extent possible, the CSPP should address the following as outlined in Section 2, Plan
Requirements and Chapter 3, Guidelines for Writing a CSPP, as appropriate. Details that cannot be
determined at this stage are to be included in the SPCD.

) Coordination.

7 Chapter 2 Construction Safety and Phasing Plans
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@ Contractor progress meetings.
(b) Scope or schedule changes.
(c) FAA ATO coordination.
) Phasing.
@) Phase elements.
(b) Construction safety drawings
A3) Areas and operations affected by the construction activity.
@ Identification of affected areas.
(b) Mitigation of effects.
“@ Protection of navigation aids (NAVAIDs).
&) Contractor access.
@) Location of stockpiled construction materials.
(b) Vehicle and pedestrian operations.
6) Wildlife management.
(@) Trash.
(b) Standing water.
(© Tall grass and seeds.
(d) Poorly maintained fencing and gates.
(e) Disruption of existing wildlife habitat.
@) Foreign Object Debris (FOD) management.
¢)) Hazardous materials (HAZMAT) management

&) Notification of construction activities.
@ Maintenance of a list of responsible representatives/ points of contact.
(b) Notices to Airmen (NOTAM).
(c) Emergency notification procedures.

(d) Coordination with ARFF Personnel.
(e) Notification to the FAA.
(10) Inspection requirements.
@ Daily (or more frequent) inspections.
(b) Final inspections.
(11)  Underground utilities.
(12)  Penalties.
(13)  Special conditions.
(14) Runway and taxiway visual aids. Marking, lighting, signs, and visual NAVAIDs.

Chapter 2 Construction Safety and Phasing Plans 8
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@ General.

(b) Markings.

(c) Lighting and visual NAVAIDs.

(d) Signs.
(15) Marking and signs for access routes.
(16) Hazard marking and lighting.

@ Purpose.

(b) Equipment.

(17)  Protection. Of runway and taxiway safety areas, object free areas, obstacle free zones,
and approach/departure surfaces

@ Runway Safety Area (RSA).

(b) Runway Object Free Area (ROFA).

(©) Taxiway Safety Area (TSA).

(d) Taxiway Object Free Area (TOFA).

(e) Obstacle Free Zone (OFZ).

()] Runway approach/departure surfaces.
(18)  Other limitations on construction.

@ Prohibitions.

(b) Restrictions.

b. The Safety Plan Compliance Document (SPCD) should include a general statement by the
construction contractor that he/she has read and will abide by the CSPP. In addition, the SPCD must
include all supplemental information that could not be included in the CSPP prior to the contract award.
The contractor statement should include the name of the contractor, the title of the project CSPP, the
approval date of the CSPP, and a reference to any supplemental information (that is, “I , Name of
Contractor , have read the Title of Project CSPP, approved on Date , and will abide by it as written and
with the following additions as noted:”’). The supplemental information in the SPCD should be written to
match the format of the CSPP indicating each subject by corresponding CSPP subject number and title. If
no supplemental information is necessary for any specific subject, the statement, “No supplemental

information,” should be written after the corresponding subject title. The SPCD should not duplicate
information in the CSPP:

1 Coordination. Discuss details of proposed safety meetings with the airport operator and
with contractor employees and subcontractors.

?2) Phasing. Discuss proposed construction schedule elements, including:

@) Duration of each phase.
(b) Daily start and finish of construction, including “night only” construction.
(c) Duration of construction activities during:

(i) Normal runway operations.

(ii) Closed runway operations.
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(iii) Modified runway “Aircraft Reference Code” usage.

3) Areas and operations affected by the construction activity. These areas and operations
should be identified in the CSPP and should not require an entry in the SPCD.

4@ Protection of NAVAIDs. Discuss specific methods proposed to protect operating
NAVAIDs.

5) Contractor access. Provide the following:

@ Details on how the contractor will maintain the integrity of the airport security
fence (gate guards, daily log of construction personnel, and other).

(b) Listing of individuals requiring driver training (for certificated airports and as

requested).
(©) Radio communications.
(i) Types of radios and backup capabilities.
(it) Who will be monitoring radios.
y (iii) Whom to contact if the ATCT cannot reach the contractor’s designated person by
radio.

(d) Details on how the contractor will escort material delivery vehicles.
6) Wildlife management. Discuss the following:

@ Methods and procedures to prevent wildlife attraction.

(b) Wildlife reporting procedures.

@) Foreign Object Debris (FOD) management. Discuss equipment and methods for
control of FOD, including construction debris and dust.

8 Hazardous material HAZMAT) management. Discuss equipment and methods for
responding to hazardous spills.

9 Notification of construction activities. Provide the following:
@ Contractor points of contact.
(b) Contractor emergency contact.

(c) Listing of tall or other requested equipment proposed for use on the airport and
the timeframe for submitting 7460-1 forms not previously submitted by the airport operator.

(d) Batch plant details, including 7460-1 submittal.

(10) Inspection requirements. Discuss daily (or more frequent) inspections and special
inspection procedures.

(11)  Underground utilities. Discuss proposed methods of identifying and protecting
underground utilities.

(12)  Penalties. Penalties should be identified in the CSPP and should not require an entry in
the SPCD.

(13)  Special conditions. Discuss proposed actions for each special condition identified in the
CSPP.

(14) Runway and taxiway visual aids. Including marking, lighting, signs, and visual
NAVAIDs. Discuss proposed visual aids including the following:

Chapter 2 Construction Safety and Phasing Plans 10



September 29, 2011 AC 150/5370-2F

@ Equipment and methods for covering signage and airfield lights.
(b) Equipment and methods for temporary closure markings (paint, fabric, other).
(c) Types of temporary Visual Guidance Slope Indicators (VGSI).

(15)  Marking and signs for access routes. Discuss proposed methods of demarcating access
routes for vehicle drivers.

(16) Hazard marking and lighting. Discuss proposed equipment and methods for identifying
excavation areas.

(17)  Protection of runway and taxiway safety areas. including object free areas, obstacle
free zones, and approach/departure surfaces. Discuss proposed methods of identifying, demarcating, and
protecting airport surfaces including:

@ Equipment and methods for maintaining Taxiway Safety Area standards.

(b) Equipment and methods for separation of construction operations from aircraft
operations, including details of barricades.

(18)  Other limitations on construction should be identified in the CSPP and should not
require an entry in the SPCD.

Section 2. Plan Requirements

205.  Coordination. Airport operators, or tenants conducting construction on their leased properties,
should use predesign, prebid, and preconstruction conferences to introduce the subject of airport
operational safety during construction (see AC 150/5300-9). In addition, the following should be
coordinated as required:

a. Contractor Progress Meetings. Operational safety should be a standing agenda item for
discussion during progress meetings throughout the project.

b. Scope or Schedule Changes. Changes in the scope or duration of the project may necessitate
revisions to the CSPP and review and approval by the airport operator and the FAA.

c. FAA ATO Coordination. Early coordination with FAA ATO is required to schedule airway
facility shutdowns and restarts. Relocation or adjustments to NAVAIDs, or changes to final grades in
critical areas, may require an FAA flight inspection prior to restarting the facility. Flight inspections must
be coordinated and scheduled well in advance of the intended facility restart. Flight inspections may
require a reimbursable agreement between the airport operator and FAA ATO. Reimbursable agreements
should be coordinated a minimum of 12 months prior to the start of construction. (See 213.e(3)(b) for
required FAA notification regarding FAA owned NAVAIDs.)

206.  Phasing. Once it has been determined what types and levels of airport operations will be
maintained, the most efficient sequence of construction may not be feasible. In such a case, the sequence
of construction may be phased to gain maximum efficiency while allowing for the required operations.
The development of the resulting construction phases should be coordinated with local Air Traffic
personnel and airport users. The sequenced construction phases established in the CSPP must be
incorporated into the project design and must be reflected in the contract drawings and specifications.

a. Phase Elements. For each phase the CSPP should detail:

e Areas closed to aircraft operations

11 Chapter 2 Construction Safety and Phasing Plans
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e Duration of closures

e Taxi routes

e ARFF access routes

e Construction staging areas

e Construction access and haul routes
e Impacts to NAVAIDs

e Lighting and marking changes

e Available runway length

e Declared distances (if applicable)

e Required hazard marking and lighting
e Lead times for required notifications

b. Construction Safety Drawings. Drawings specifically indicating operational safety procedures
and methods in affected areas (that is, construction safety drawings) should be developed for each
construction phase. Such drawings should be included in the CSPP as referenced attachments and should
likewise be included in the contract drawing package.

207.  Areas and Operations Affected by Construction Activity. Runways and taxiways should
remain in use by aircraft to the maximum extent possible without compromising safety. Pre-meetings
with the FAA Air Traffic Organization (ATO) will support operational simulations. See Chapter 3 for an
example of a table showing temporary operations versus current operations.

a. ldentification of Affected Areas. Identifying areas and operations affected by the construction
will help to determine possible safety problems. The affected areas should be indentified in the
construction safety drawings for each construction phase. (See 206.b above.) Of particular concern are:

) Closing, or partial closing, of runways, taxiways and aprons. When a runway is
partially closed, a portion of the pavement is unavailable for any aircraft operation, meaning taxiing,
landing, or taking off in either direction on that pavement is prohibited. A displaced threshold, by
contrast, is established to ensure obstacle clearance and adequate safety area for landing aircraft. The
pavement prior to the displaced threshold is available for take-off in the direction of the displacement and
for landing and taking off in the opposite direction. Misunderstanding this difference, and issuance of a
subsequently inaccurate NOTAM, can lead to a hazardous condition.

) Closing of Aircraft Rescue and Fire Fighting access routes.
(€))] Closing of access routes used by airport and airline support vehicles.
“) Interruption of utilities, including water supplies for fire fighting.

o) Approach/departure surfaces affected by heights of objects.
6) Construction areas, storage areas, and access routes near runways, taxiways, aprons, or
helipads.
b. Mitigation of Effects. Establishment of specific procedures is necessary to maintain the safety
and efficiency of airport operations. The CSPP must address:
a1 Temporary changes to runway and/or taxi operations.

2) Detours for ARFF and other airport vehicles.
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A3) Maintenance of essential utilities.

“@) Temporary changes to air traffic control procedures. Such changes must be
coordinated with the ATO.

208.  Navigation Aid (NAVAID) Protection. Before commencing construction activity, parking
vehicles, or storing construction equipment and materials near a NAVAID, coordinate with the
appropriate FAA ATO/Technical Operations office to evaluate the effect of construction activity and the
required distance and direction from the NAVAID. (See paragraph 213.e(3) below.) Construction
activities, materials/equipment storage, and vehicle parking near electronic NAVAIDSs require special
consideration since they may interfere with signals essential to air navigation. If any NAVAID may be
affected, the CSPP and SPCD must show an understanding of the “critical area” associated with each
NAVAID and describe how it will be protected. Where applicable, the operational critical areas of
NAVAIDs should be graphically delineated on the project drawings. Pay particular attention to
stockpiling material, as well as to movement and parking of equipment that may interfere with line of
sight from the ATCT or with electronic emissions. Interference from construction equipment and
activities may require NAVAID shutdown or adjustment of instrument approach minimums for low
visibility operations. This condition requires that a NOTAM be filed (see paragraph 213.b below).
Construction activities and materials/equipment storage near a NAVAID must not obstruct access to the
equipment and instruments for maintenance. Submittal of a 7460-1 form is required for construction
vehicles operating near FAA NAVAIDs. (See paragraph 213.e(1) below.)

209. Contractor Access. The CSPP must detail the areas to which the contractor must have access,
and explain how contractor personnel will access those areas. Specifically address:

a. Location of Stockpiled Construction Materials. Stockpiled materials and equipment storage
are not permitted within the RSA and OFZ, and if possible should not be permitted within the Object Free
Area (OFA) of an operational runway. Stockpiling material in the OFA requires submittal of a 7460-1
form and justification provided to the appropriate FAA Airports Regional or District Office for approval.
The airport operator must ensure that stockpiled materials and equipment adjacent to these areas are
prominently marked and lighted during hours of restricted visibility or darkness. (See paragraph 218.b
below.) This includes determining and verifying that materials are stabilized and stored at an approved
location so as not to be a hazard to aircraft operations and to prevent attraction of wildlife and foreign
object damage. See paragraphs 210 and 211 below.

b. Vehicle and Pedestrian Operations. The CSPP should include specific vehicle and pedestrian
requirements. Vehicle and pedestrian access routes for airport construction projects must be controlled to
prevent inadvertent or unauthorized entry of persons, vehicles, or animals onto the AOA. The airport
operator should coordinate requirements for vehicle operations with airport tenants, contractors, and the
FAA air traffic manager. In regard to vehicle and pedestrian operations, the CSPP should include the
following, and detail associated training requirements:

1 Construction site parking. Designate in advance vehicle parking areas for contractor
employees to prevent any unauthorized entry of persons or vehicles onto the AOA. These areas should
provide reasonable contractor employee access to the job site.

?2) Construction equipment parking. Contractor employees must park and service all
construction vehicles in an area designated by the airport operator outside the OFZ and never in the safety
area of an active runway or taxiway. Unless a complex setup procedure makes movement of specialized
equipment infeasible, inactive equipment must not be parked on a closed taxiway or runway. If it is
necessary to leave specialized equipment on a closed taxiway or runway at night, the equipment must be
well lighted. Employees should also park construction vehicles outside the OFA when not in use by

13 Chapter 2 Construction Safety and Phasing Plans



AC 150/5370-2F September 29, 2011

construction personnel (for example, overnight, on weekends, or during other periods when construction
is not active). Parking areas must not obstruct the clear line of sight by the ATCT to any taxiways or
runways under air traffic control nor obstruct any runway visual aids, signs, or navigation aids. The FAA
must also study those areas to determine effects on airport design criteria, surfaces established by 14 CFR
Part 77, Safe, Efficient Use, and Preservation of the Navigable Airspace (Part 77), and on NAVAIDs and
Instrument Approach Procedures (IAP). See paragraph 213.e(1) below for further information.

A3) Access and haul roads. Determine the construction contractor’s access to the
construction sites and haul roads. Do not permit the construction contractor to use any access or haul
roads other than those approved. Access routes used by contractor vehicles must be clearly marked to
prevent inadvertent entry to areas open to airport operations. Pay special attention to ensure that if
construction traffic is to share or cross any ARFF routes that ARFF right of way is not impeded at any
time, and that construction traffic on haul roads does not interfere with NAVAIDs or approach surfaces of
operational runways.

“) Marking and lighting of vehicles in accordance with AC 150/5210-5, Painting,
Marking, and Lighting of Vehicles Used on an Airport.

5) Description of proper vehicle operations on various areas under normal, lost
communications, and emergency conditions.

6) Required escorts.

@) Training requirements for vehicle drivers to ensure compliance with the airport
operator’s vehicle rules and regulations. Specific training should be provided to those vehicle operators
providing escorts. See AC 150/5210-20, Ground Vehicle Operations on Airports, for information on
training and records maintenance requirements.

8) Situational awareness. Vehicle drivers must confirm by personal observation that no
aircraft is approaching their position (either in the air or on the ground) when given clearance to cross a
runway, taxiway, or any other area open to airport operations. In addition, it is the responsibility of the
escort vehicle driver to verify the movement/position of all escorted vehicles at any given time.

()] Two-way radio communication procedures.

@ General. The airport operator must ensure that tenant and construction contractor
personnel engaged in activities involving unescorted operation on aircraft movement areas observe the
proper procedures for communications, including using appropriate radio frequencies at airports with and
without ATCT. When operating vehicles on or near open runways or taxiways, construction personnel
must understand the critical importance of maintaining radio contact, as directed by the airport operator,
with:

(i) Airport operations
(i) ATCT

(iii) Common Traffic Advisory Frequency (CTAF), which may include UNICOM,
MULTICOM.

(iv) Automatic Terminal Information Service (ATIS). This frequency is useful for
monitoring conditions on the airport. Local air traffic will broadcast information regarding construction
related runway closures and “shortened” runways on the ATIS frequency.

(b) Areas requiring two-way radio communication with the ATCT. Vehicular traffic
crossing active movement areas must be controlled either by two-way radio with the ATCT, escort,
flagman, signal light, or other means appropriate for the particular airport.
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(c) Frequencies to be used. The airport operator will specify the frequencies to be
used by the contractor, which may include the CTAF for monitoring of aircraft operations. Frequencies
may also be assigned by the airport operator for other communications, including any radio frequency in
compliance with Federal Communications Commission requirements. At airports with an ATCT, the
airport operator will specify the frequency assigned by the ATCT to be used between contractor vehicles
and the ATCT.

(d) Proper radio usage, including read back requirements.
(e) Proper phraseology, including the International Phonetic Alphabet.

()] Light gun signals. Even though radio communication is maintained, escort
vehicle drivers must also familiarize themselves with ATCT light gun signals in the event of radio failure.
See the FAA safety placard “Ground Vehicle Guide to Airport Signs and Markings.” This safety placard
may be downloaded through the Runway Safety Program Web site at http://www.faa.gov/airports/
runway_safety/publications/ (See “Signs & Markings Vehicle Dashboard Sticker”.) or obtained from the
FAA Airports Regional Office.

(10) Maintenance of the secured area of the airport, including:

@) Fencing and gates. Airport operators and contractors must take care to maintain
security during construction when access points are created in the security fencing to permit the passage
of construction vehicles or personnel. Temporary gates should be equipped so they can be securely closed
and locked to prevent access by animals and unauthorized people. Procedures should be in place to ensure
that only authorized persons and vehicles have access to the AOA and to prohibit “piggybacking” behind
another person or vehicle. The Department of Transportation (DOT) document DOT/FAA/AR-00/52,
Recommended Security Guidelines for Airport Planning and Construction, provides more specific
information on fencing. A copy of this document can be obtained from the Airport Consultants Council,
Airports Council International, or American Association of Airport Executives.

(b) Badging requirements.

() Airports subject to 49 CFR Part 1542, Airport Security, must meet standards for
access control, movement of ground vehicles, and identification of construction contractor and tenant
personnel.

210.  Wildlife Management. The CSPP and SPCD must be in accordance with the airport operator’s
wildlife hazard management plan, if applicable. See also AC 150/5200-33, Hazardous Wildlife
Attractants On or Near Airports, and Certalert 98-05, Grasses Attractive to Hazardous Wildlife.
Construction contractors must carefully control and continuously remove waste or loose materials that
might attract wildlife. Contractor personnel must be aware of and avoid construction activities that can
create wildlife hazards on airports, such as:

a. Trash. Food scraps must be collected from construction personnel activity.
b. Standing Water.

c. Tall Grass and Seeds. Requirements for turf establishment can be at odds with requirements for
wildlife control. Grass seed is attractive to birds. Lower quality seed mixtures can contain seeds of plants
(such as clover) that attract larger wildlife. Seeding should comply with the guidance in AC 150/5370-10,
Standards for Specifying Construction of Airports, Item T-901, Seeding. Contact the local office of the
United Sates Department of Agriculture Soil Conservation Service or the State University Agricultural
Extension Service (County Agent or equivalent) for assistance and recommendations. These agencies can
also provide liming and fertilizer recommendations.
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d. Poorly Maintained Fencing and Gates. See 209.b(10)(a) above.

e. Disruption of Existing Wildlife Habitat. While this will frequently be unavoidable due to the
nature of the project, the CSPP should specify under what circumstances (location, wildlife type)
contractor personnel should immediately notify the airport operator of wildlife sightings.

211.  Foreign Object Debris (FOD) Management. Waste and loose materials, commonly referred to
as FOD, are capable of causing damage to aircraft landing gears, propellers, and jet engines. Construction
contractors must not leave or place FOD on or near active aircraft movement areas. Materials capable of
creating FOD must be continuously removed during the construction project. Fencing (other than security
fencing) may be necessary to contain material that can be carried by wind into areas where aircraft
operate. See AC 150/5210-24, Foreign Object Debris (FOD) Management.

212. Hazardous Materials (HAZMAT) Management. Contractors operating construction vehicles
and equipment on the airport must be prepared to expeditiously contain and clean-up spills resulting from
fuel or hydraulic fluid leaks. Transport and handling of other hazardous materials on an airport also
requires special procedures. See AC 150/5320-15, Management of Airport Industrial Waste.

213.  Notification of Construction Activities. The CSPP and SPCD must detail procedures for the
immediate notification of airport users and the FAA of any conditions adversely affecting the operational
safety of the airport. It must address the notification actions described below, as applicable.

a. List of Responsible Representatives/ points of contact for all involved parties, and procedures
for contacting each of them, including after hours.

b. NOTAMs. Only the airport operator may initiate or cancel NOTAMs on airport conditions, and
is the only entity that can close or open a runway. The airport operator must coordinate the issuance,
maintenance, and cancellation of NOTAMs about airport conditions resulting from construction activities
with tenants and the local air traffic facility (control tower, approach control, or air traffic control center),
and must provide information on closed or hazardous conditions on airport movement areas to the FAA
Flight Service Station (FSS) so it can issue a NOTAM. The airport operator must file and maintain a list
of authorized representatives with the FSS. Refer to AC 150/5200-28, Notices to Airmen (NOTAMs) for
Airport Operators, for a sample NOTAM form. Only the FAA may issue or cancel NOTAMs on
shutdown or irregular operation of FAA owned facilities. Any person having reason to believe that a
NOTAM is missing, incomplete, or inaccurate must notify the airport operator. See paragraph 207.a(1)
above regarding issuing NOTAMs for partially closed runways versus runways with displaced thresholds.

c. Emergency notification procedures for medical, fire fighting, and police response.

d. Coordination with ARFF. The CSPP must detail procedures for coordinating through the airport
sponsor with ARFF personnel, mutual aid providers, and other emergency services if construction
requires:

e The deactivation and subsequent reactivation of water lines or fire hydrants, or
e The rerouting, blocking and restoration of emergency access routes, or

e The use of hazardous materials on the airfield.

e. Notification to the FAA.

4)) Part 77. Any person proposing construction or alteration of objects that affect navigable
airspace, as defined in Part 77, must notify the FAA. This includes construction equipment and proposed
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parking areas for this equipment (i.e. cranes, graders, other equipment) on airports. FAA Form 7460-1,
Notice of Proposed Construction or Alteration, can be used for this purpose and submitted to the
appropriate FAA Airports Regional or District Office. See Appendix 1, Related Reading Material, to
download the form. Further guidance is available on the FAA web site at oeaaa.faa.gov.

?2) Part 157. With some exceptions, Title 14 CFR Part 157, Notice of Construction,
Alteration, Activation, and Deactivation of Airports, requires that the airport operator notify the FAA in
writing whenever a non-Federally funded project involves the construction of a new airport; the
construction, realigning, altering, activating, or abandoning of a runway, landing strip, or associated
taxiway; or the deactivation or abandoning of an entire airport. Notification involves submitting FAA
Form 7480-1, Notice of Landing Area Proposal, to the nearest FAA Airports Regional or District Office.
See Appendix 1, Related Reading Material to download the form.

3) NAVAIDS. For emergency (short-notice) notification about impacts to both airport
owned and FAA owned NAVAIDs, contact: 866-432-2622.

@ Airport owned/FAA maintained. If construction operations require a shutdown of
more than 24 hours, or more than 4 hours daily on consecutive days, of a NAVAID owned by the airport
but maintained by the FAA, provide a 45-day minimum notice to FAA ATO/Technical Operations prior
to facility shutdown.

(b) FAA owned.

(i) General. The airport operator must notify the appropriate FAA ATO Service
Area Planning and Requirements (P&R) Group a minimum of 45 days prior to implementing an event
that causes impacts to NAVAIDs. (Impacts to FAA equipment covered by a Reimbursable Agreement
(RA) do not have to be reported by the airport operator.)

(ii) Coordinate work for an FAA owned NAVAID shutdown with the local FAA
ATO/Technical Operations office, including any necessary reimbursable agreements and flight checks.
Detail procedures that address unanticipated utility outages and cable cuts that could impact FAA
NAVAIDs. In addition, provide seven days notice to schedule the actual shutdown.

214.  Inspection Requirements.

a. Daily Inspections. Inspections should be conducted at least daily, but more frequently if
necessary to ensure conformance with the CSPP. A sample checklist is provided in Appendix 3, Safety
and Phasing Plan Checklist. See also AC 150/5200-18, Airport Safety Self-Inspection.

b. Final Inspections. New runways and extended runway closures may require safety inspections at
certificated airports prior to allowing air carrier service. Coordinate with the FAA Airport Certification
Safety Inspector (ACSI) to determine if a final inspection will be necessary.

215.  Underground Utilities. The CSPP and/or SPCD must include procedures for locating and
protecting existing underground utilities, cables, wires, pipelines, and other underground facilities in
excavation areas. This may involve coordinating with public utilities and FAA ATO/Technical
Operations. Note that “One Call” or “Miss Utility” services do not include FAA ATO/Technical
Operations

216.  Penalties. The CSPP should detail penalty provisions for noncompliance with airport rules and
regulations and the safety plans (for example, if a vehicle is involved in a runway incursion). Such
penalties typically include rescission of driving privileges or access to the AOA.

217.  Special Conditions. The CSPP must detail any special conditions that affect the operation of the
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airport and will require the activation of any special procedures (for example, low-visibility operations,
snow removal, aircraft in distress, aircraft accident, security breach, Vehicle / Pedestrian Deviation (VPD)
and other activities requiring construction suspension/resumption).

218. Runway and Taxiway Visual Aids. Includes marking, lighting, signs, and visual NAVAIDS.
The CSPP must ensure that areas where aircraft will be operating are clearly and visibly separated from
construction areas, including closed runways. Throughout the duration of the construction project, verify
that these areas remain clearly marked and visible at all times and that marking, lighting, signs, and visual
NAVAIDs remain in place and operational. The CSPP must address the following, as appropriate:

a. General. Airport markings, lighting, signs, and visual NAVAIDs must be clearly visible to pilots,
not misleading, confusing, or deceptive. All must be secured in place to prevent movement by prop wash,
jet blast, wing vortices, or other wind currents and constructed of materials that would minimize damage
to an aircraft in the event of inadvertent contact.

b. Markings. Markings must be in compliance with the standards of AC 150/5340-1, Standards for
Airport Markings. Runways and runway exit taxiways closed to aircraft operations are marked with a
yellow X. The preferred visual aid to depict temporary runway closure is the lighted X signal placed on or
near the runway designation numbers. (See paragraph 218.b(1)(b) below.)

Q) Closed Runways and Taxiways.

@ Permanently Closed Runways. For runways, obliterate the threshold marking,
runway designation marking, and touchdown zone markings, and place Xs at each end and at 1,000-foot
(300 m) intervals.
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(b) Temporarily Closed Runways. For runways that have been temporarily closed,
place an X at the each end of the runway directly on or as near as practicable to the runway designation
numbers. Figure 2-1 illustrates.

_—

Figure 2-1 Markings for a Temporarily Closed Runway

(©) Partially Closed Runways and Displaced Thresholds. When threshold markings
are needed to identify the temporary beginning of the runway that is available for landing, the markings
must comply with AC 150/5340-1. An X is not used on a partially closed runway or a runway with a
displaced threshold. See paragraph 207.a(1) above for the difference between partially closed runways
and runways with displaced thresholds.

(i) Partially Closed Runways. Pavement markings for temporary closed portions of
the runway consist of a runway threshold bar and yellow chevrons to identify pavement areas that are
unsuitable for takeoff or landing (see AC 150/5340-1).

(i) Displaced Thresholds. Pavement markings for a displaced threshold consist of a
runway threshold bar and white arrowheads with and without arrow shafts. These markings are required
to identify the portion of the runway before the displaced threshold to provide centerline guidance for
pilots during approaches, takeoffs, and landing rollouts from the opposite direction. See AC 150/5340-1.
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(d) Taxiways.

(i) Permanently Closed Taxiways. AC 150/5300-13 notes that it is preferable to
remove the pavement, but for pavement that is to remain, place an X at the entrance to both ends of the
closed section. Obliterate taxiway centerline markings, including runway leadoff lines, leading to the
closed taxiway. Figure 2-2 illustrates.

@

Figure 2-2 Taxiway Closure

(ii) Temporarily Closed Taxiways. Place barricades outside the safety area of
intersecting taxiways. For runway/taxiway intersections, place an X at the entrance to the closed taxiway
from the runway. If the taxiway will be closed for an extended period, obliterate taxiway centerline
markings, including runway leadoff lines, leading to the closed section. If the centerline markings will be
reused upon reopening the taxiway, it is preferable to paint over the marking. This will result in less
damage to the pavement when the upper layer of paint is ultimately removed.

(e) Temporarily Closed Airport. When the airport is closed temporarily, mark all the
runways as closed.
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2 If unable to paint temporary markings on the pavement, construct them from any of the
following materials: fabric, colored plastic, painted sheets of plywood, or similar materials. They must be
properly configured and appropriately secured to prevent movement by prop wash, jet blast, or other wind
currents.

3 It may be necessary to remove or cover runway markings, including but not limited to,
runway designation markings, threshold markings, centerline markings, edge stripes, touchdown zone
markings and aiming point markings, depending on the length of construction and type of activity at the
airport. When removing runway markings, apply the same treatment to areas between stripes or numbers,
as the cleaned area will appear to pilots as a marking in the shape of the treated area.

4) If it is not possible to install threshold bars, chevrons, and arrows on the pavement,
temporary outboard markings may be used. Locate them outside of the runway pavement surface on both
sides of the runway. The dimension along the runway direction must be the same as if installed on the
pavement. The lateral dimension must be at least one-half that of on-pavement markings. If the markings
are not discernible on grass or snow, apply a black background with appropriate material over the ground
to ensure they are clearly visible.

) The application rate of paint to mark a short-term temporary runway and taxiway
markings may deviate from the standard (see Item P-620, “Runway and Taxiway Painting,” in AC
150/5370-10), but the dimensions must meet the existing standards.

c. Lighting and Visual NAVAIDs. This paragraph refers to standard runway and taxiway lighting
systems. See below for hazard lighting. Lighting must be in conformance with AC 150/5340-30, Design
and Installation Details for Airport Visual Aids, and AC 150/5345-50, Specification for Portable Runway
and Taxiway Lights. When disconnecting runway and taxiway lighting fixtures, disconnect the associated
isolation transformers. Alternately, cover the light fixture in such a way as to prevent light leakage. Avoid
removing the lamp from energized fixtures because an excessive number of isolation transformers with
open secondaries may damage the regulators and/or increase the current above its normal value. Secure,
identify, and place any above ground temporary wiring in conduit to prevent electrocution and fire
ignition sources.

4)) Permanently Closed Runways and Taxiways. For runways and taxiways that have
been permanently closed, disconnect the lighting circuits.

21 Chapter 2 Construction Safety and Phasing Plans



AC 150/5370-2F September 29, 2011

?2) Temporarily Closed Runways. If available, use a lighted X, both at night and during the
day, placed at each end of the runway facing the approach. The use of a lighted X is required if night
work requires runway lighting to be on. See AC 150/5345-55, Specification for L-893, Lighted Visual
Aid to Indicate Temporary Runway Closure. For runways that have been temporarily closed, but for an
extended period, and for those with pilot controlled lighting, disconnect the lighting circuits or secure
switches to prevent inadvertent activation. For runways that will be opened periodically, coordinate
procedures with the FAA air traffic manager or, at airports without an ATCT, the airport operator.
Activate stop bars if available. Figure 2-3 shows a lighted X by day. Figure 2-4 shows a lighted X at
night.

Figure 2-3 Lighted X in Daytime

Figure 2-4 Lighted X at Night

3) Partially Closed Runways and Displaced Thresholds. When a runway is partially
closed, a portion of the pavement is unavailable for any aircraft operation, meaning taxiing and landing or
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taking off in either direction. A displaced threshold, by contrast, is put in place to ensure obstacle
clearance by landing aircraft. The pavement prior to the displaced threshold is available for takeoff in the
direction of the displacement, and for landing and takeoff in the opposite direction. Misunderstanding this
difference and issuance of a subsequently inaccurate NOTAM can result in a hazardous situation. For
both partially closed runways and displaced thresholds, approach lighting systems at the affected end
must be placed out of service

@ Partially Closed Runways. Disconnect edge and threshold lights on that part of
the runway at and behind the threshold (that is, the portion of the runway that is closed). Alternately,
cover the light fixture in such a way as to prevent light leakage.

(b) Displaced Thresholds. Edge lighting in the area of the displacement emits red
light in the direction of approach and yellow light in the opposite direction. Centerline lights are blanked
out in the direction of approach if the displacement is 700 ft or less. If the displacement is over 700 ft,
place the centerline lights out of service. See AC 150/5340-30 for details on lighting displaced thresholds.

(©) Temporary runway thresholds and runway ends must be lighted if the runway is
lighted and it is the intended threshold for night landings or instrument meteorological conditions.

(d) A temporary threshold on an unlighted runway may be marked by retroreflective,
elevated markers in addition to markings noted in paragraph 218.b(1)(c) above. Markers seen by aircraft
on approach are green. Markers at the rollout end of the runway are red. At certificated airports,
temporary elevated threshold markers must be mounted with a frangible fitting (see 14 CFR Part
139.309). At non-certificated airports, the temporary elevated threshold markings may either be mounted
with a frangible fitting or be flexible. See AC 150/5345-39, Specification for L-853, Runway and
Taxiway Retroreflective Markers.

(e) Temporary threshold lights and end lights and related visual NAVAIDs are
installed outboard of the edges of the full-strength pavement only when they cannot be installed on the
pavement. They are installed with bases at grade level or as low as possible, but not more than 3 in (7.6
cm) above ground. When any portion of a base is above grade, place properly compacted fill around the
base to minimize the rate of gradient change so aircraft can, in an emergency, cross at normal landing or
takeoff speeds without incurring significant damage. See AC 150/5370-10.

0] Maintain threshold and edge lighting color and spacing standards as described in
AC 150/5340-30. Battery powered, solar, or portable lights that meet the criteria in AC 150/5345-50 may
be used. These systems are intended primarily for visual flight rules (VFR) aircraft operations but may be
used for instrument flight rules (IFR) aircraft operations, upon individual approval from the Flight
Standards Division of the applicable FAA Regional Office.

(o) Reconfigure yellow lenses (caution zone), as necessary. If the runway has
centerline lights, reconfigure the red lenses, as necessary, or place the centerline lights out of service.

(h) Relocate the visual glide slope indicator (VGSI), such as VASI and PAPI; other
airport lights, such as Runway End Identifier Lights (REIL); and approach lights to identify the temporary
threshold. Another option is to disable the VGSI or any equipment that would give misleading indications
to pilots as to the new threshold location. Installation of temporary visual aids may be necessary to
provide adequate guidance to pilots on approach to the affected runway. If the FAA owns and operates
the VGSI, coordinate its installation or disabling with the local ATO/Technical Operations Office.
Relocation of such visual aids will depend on the duration of the project and the benefits gained from the
relocation, as this can result in great expense.

(1 Issue a NOTAM to inform pilots of temporary lighting conditions.

“) Temporarily Closed Taxiways. If possible, deactivate the taxiway lighting circuits.
When deactivation is not possible (for example other taxiways on the same circuit are to remain open),
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cover the light fixture in such a way as to prevent light leakage.

d. Signs. To the extent possible, signs must be in conformance with AC 150/5345-44, Specification
for Runway and Taxiway Signs and AC 150/5340-18, Standard for Airport Sign Systems. Any time a
sign does not serve its normal function; it must be covered or removed to prevent misdirecting pilots.
Note that information signs identifying a crossing taxiway continue to perform their normal function even
if the crossing taxiway is closed. For long term construction projects, consider relocating signs, especially
runway distance remaining signs.

219.  Marking and Signs for Access Routes. The CSPP should indicate that pavement markings and
signs for construction personnel will conform to AC 150/5340-18 and, to the extent practicable, with the
Federal Highway Administration Manual on Uniform Traffic Control Devices (MUTCD) and/or State
highway specifications. Signs adjacent to areas used by aircraft must comply with the frangibility
requirements of AC 150/5220-23, Frangible Connections, which may require modification to size and
height guidance in the MUTCD.

220. Hazard Marking, Lighting and Signing.

a. Hazard Marking and Lighting Prevents Pilots from entering areas closed to aircraft, and
prevents construction personnel from entering areas open to aircraft. The CSPP must specify prominent,
comprehensible warning indicators for any area affected by construction that is normally accessible to
aircraft, personnel, or vehicles. Hazard marking and lighting must also be specified to identify open
manholes, small areas under repair, stockpiled material, waste areas, and areas subject to jet blast. Also
consider less obvious construction-related hazards and include markings to identify FAA, airport, and
National Weather Service facilities cables and power lines; instrument landing system (ILS) critical areas;
airport surfaces, such as RSA, OFA, and OFZ; and other sensitive areas to make it easier for contractor
personnel to avoid these areas.

b. Equipment.

4)) Barricades, including traffic cones, (weighted or sturdily attached to the surface) are
acceptable methods used to identify and define the limits of construction and hazardous areas on airports.
Careful consideration must be given to selecting equipment that poses the least danger to aircraft but is
sturdy enough to remain in place when subjected to typical winds, prop wash and jet blast. The spacing of
barricades must be such that a breach is physically prevented barring a deliberate act. For example, if
barricades are intended to exclude vehicles, gaps between barricades must be smaller than the width of
the excluded vehicles, generally 4 ft. Provision must be made for ARFF access if necessary. If barricades
are intended to exclude pedestrians, they must be continuously linked. Continuous linking may be
accomplished through the use of ropes, securely attached to prevent FOD.

2) Lights must be red, either steady burning or flashing, and must meet the luminance
requirements of the State Highway Department. Batteries powering lights will last longer if lights flash.
Lights must be mounted on barricades and spaced at no more than 10 ft. Lights must be operated between
sunset and sunrise and during periods of low visibility whenever the airport is open for operations. They
may be operated by photocell, but this may require that the contractor turn them on manually during
periods of low visibility during daytime hours.

3) Supplement barricades with signs (for example “No Entry,” “No Vehicles”) as
necessary.

“) Air Operations Area — General. Barricades are not permitted in any active safety area.
Within a runway or taxiway object free area, and on aprons, use orange traffic cones, flashing or steady
burning red lights as noted above, collapsible barricades marked with diagonal, alternating orange and
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white stripes; and/or signs to separate all construction/maintenance areas from the movement area.
Barricades may be supplemented with alternating orange and white flags at least 20 by 20 in (50 by 50
cm) square and securely fastened to eliminate FOD. All barricades adjacent to any open runway or
taxiway / taxilane safety area, or apron must be as low as possible to the ground, and no more than 18 in
high, exclusive of supplementary lights and flags. Barricades must be of low mass; easily collapsible
upon contact with an aircraft or any of its components; and weighted or sturdily attached to the surface to
prevent displacement from prop wash, jet blast, wing vortex, or other surface wind currents. If affixed to
the surface, they must be frangible at grade level or as low as possible, but not to exceed 3 in (7.6 cm)
above the ground. Figure 2-5 and Figure 2-6 show sample barricades with proper coloring and flags.

s
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Figure 2-6 Low Profile Barricades

Q) Air Operations Area — Runway/Taxiway Intersections. Use highly reflective
barricades with lights to close taxiways leading to closed runways. Evaluate all operating factors when
determining how to mark temporary closures that can last from 10 to 15 minutes to a much longer period
of time. However, even for closures of relatively short duration, close all taxiway/runway intersections
with barricades. The use of traffic cones is appropriate for short duration closures.

(6) Air Operations Area — Other. Beyond runway and taxiway object free areas and
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aprons, barricades intended for construction vehicles and personnel may be many different shapes and
made from various materials, including railroad ties, sawhorses, jersey barriers, or barrels.

@) Maintenance. The construction specifications must include a provision requiring the
contractor to have a person on call 24 hours a day for emergency maintenance of airport hazard lighting
and barricades. The contractor must file the contact person’s information with the airport operator.
Lighting should be checked for proper operation at least once per day, preferably at dusk.

221.  Protection of Runway and Taxiway Safety Areas. Runway and taxiway safety areas, Obstacle
Free zones (OFZ), object free areas (OFA), and approach surfaces are described in AC 150/5300-13.
Protection of these areas includes limitations on the location and height of equipment and stockpiled
material. An FAA airspace study may be required. Coordinate with the appropriate FAA Airports
Regional or District Office if there is any doubt as to requirements or dimensions (See paragraph 213.e
above.) as soon as the location and height of materials or equipment are known. The CSPP should include
drawings showing all safety areas, object free areas, obstacle free zones and approach departure surfaces
affected by construction.

a. Runway Safety Area (RSA). A runway safety area is the defined surface surrounding the
runway prepared or suitable for reducing the risk of damage to airplanes in the event of an undershoot,
overshoot, or excursion from the runway (see AC 150/5300-13). Construction activities within the
existing RSA are subject to the following conditions:

) No construction may occur within the existing RSA while the runway is open for
aircraft operations. The RSA dimensions may be temporarily adjusted if the runway is restricted to
aircraft operations requiring an RSA that is equal to the RSA width and length beyond the runway ends
available during construction. (see AC 150/5300-13). The temporary use of declared distances and/or
partial runway closures may provide the necessary RSA under certain circumstances. Coordinate with the
appropriate FAA Airports Regional or District Office to have declared distances information published.
See AC 150/5300-13 for guidance on the use of declared distances.

?2) The airport operator must coordinate the adjustment of RSA dimensions as permitted
above with the appropriate FAA Airports Regional or District Office and the local FAA air traffic
manager and issue a NOTAM.

3) The CSPP and SPCD must provide procedures for ensuring adequate distance for
protection from blasting operations, if required by operational considerations.

@ Excavations.

@ Open trenches or excavations are not permitted within the RSA while the runway
is open. If possible, backfill trenches before the runway is opened. If the runway must be opened before
excavations are backfilled, cover the excavations appropriately. Covering for open trenches must be
designed to allow the safe operation of the heaviest aircraft operating on the runway across the trench
without damage to the aircraft.

(b) Construction contractors must prominently mark open trenches and excavations
at the construction site with red or orange flags, as approved by the airport operator, and light them with
red lights during hours of restricted visibility or darkness.

Q) Erosion Control. Soil erosion must be controlled to maintain RSA standards, that is, the
RSA must be cleared and graded and have no potentially hazardous ruts, humps, depressions, or other
surface variations, and capable, under dry conditions, of supporting snow removal equipment, aircraft
rescue and fire fighting equipment, and the occasional passage of aircraft without causing structural
damage to the aircraft.
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b. Runway Object Free Area (ROFA). Construction, including excavations, may be permitted in
the ROFA. However, equipment must be removed from the ROFA when not in use, and material should
not be stockpiled in the ROFA if not necessary. Stockpiling material in the OFA requires submittal of a
7460-1 form and justification provided to the appropriate FAA Airports Regional or District Office for
approval.

c¢. Taxiway Safety Area (TSA). A taxiway safety area is a defined surface alongside the taxiway
prepared or suitable for reducing the risk of damage to an airplane unintentionally departing the taxiway.
(See AC 150/5300-13.) Construction activities within the TSA are subject to the following conditions:

aQ No construction may occur within the TSA while the taxiway is open for aircraft
operations. The TSA dimensions may be temporarily adjusted if the taxiway is restricted to aircraft
operations requiring a TSA that is equal to the TSA width available during construction (see AC
150/5300-13, Table 4-1).

?2) The airport operator must coordinate the adjustment of the TSA width as permitted
above with the appropriate FAA Airports Regional or District Office and the FAA air traffic manager and
issue a NOTAM.

3) The CSPP and SPCD must provide procedures for ensuring adequate distance for
protection from blasting operations.

“ Excavations.

@) Open trenches or excavations are not permitted within the TSA while the taxiway
is open. If possible, backfill trenches before the taxiway is opened. If the taxiway must be opened before
excavations are backfilled, cover the excavations appropriately. Covering for open trenches must be
designed to allow the safe operation of the heaviest aircraft operating on the taxiway across the trench
without damage to the aircraft.

(b) Construction contractors must prominently mark open trenches and excavations
at the construction site with red or orange flags, as approved by the airport operator, and light them with
red lights during hours of restricted visibility or darkness.

5) Erosion Control. Soil erosion must be controlled to maintain TSA standards, that is, the
TSA must be cleared and graded and have no potentially hazardous ruts, humps, depressions, or other
surface variations, and capable, under dry conditions, of supporting snow removal equipment, aircraft
rescue and fire fighting equipment, and the occasional passage of aircraft without causing structural
damage to the aircraft.

d. Taxiway Object Free Area (TOFA). Unlike the Runway Object Free Area, aircraft wings
regularly penetrate the taxiway object free area during normal operations. Thus the restrictions are more
stringent. Except as provided below, no construction may occur within the taxiway object free area while
the taxiway is open for aircraft operations.

4)) The taxiway object free area dimensions may be temporarily adjusted if the taxiway is
restricted to aircraft operations requiring a taxiway object free area that is equal to the taxiway object free
area width available.

?2) Offset taxiway pavement markings may be used as a temporary measure to provide the
required taxiway object free area. Where offset taxiway pavement markings are provided, centerline
lighting or reflectors are required.

3 Construction activity may be accomplished without adjusting the width of the taxiway
object free area, subject to the following restrictions:
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@ Appropriate NOTAM s are issued.

(b) Marking and lighting meeting the provisions of paragraphs 218 and 220 above
are implemented.

(c) Five-foot clearance is maintained between equipment and materials and any part
of an aircraft (includes wingtip overhang). In these situations, flaggers must be used to direct construction
equipment, and wing walkers will be necessary to guide aircraft. Wing walkers should be airline/aviation
personnel rather than construction workers. If such clearance can only be maintained if an aircraft does
not have full use of the entire taxiway width (with its main landing gear at the edge of the pavement), then
it will be necessary to move personnel and equipment for the passage of that aircraft.

e. Obstacle Free Zone (OFZ). In general, personnel, material, and/or equipment may not penetrate
the OFZ while the runway is open for aircraft operations. If a penetration to the OFZ is necessary, it may
be possible to continue aircraft operations through operational restrictions. Coordinate with the FAA
through the appropriate FAA Airports Regional or District Office.

f. Runway Approach/Departure Areas and Clearways. All personnel, materials, and/or
equipment must remain clear of the applicable threshold siting surfaces, as defined in Appendix 2,
“Threshold Siting Requirements,” of AC 150/5300-13. Objects that do not penetrate these surfaces may
still be obstructions to air navigation and may affect standard instrument approach procedures. Coordinate
with the FAA through the appropriate FAA Airports Regional or District Office.

4)) Construction activity in a runway approach/departure area may result in the need to
partially close a runway or displace the existing runway threshold. Partial runway closure, displacement
of the runway threshold, as well as closure of the complete runway and other portions of the movement
area also require coordination through the airport operator with the appropriate FAA air traffic manager
(FSS if non-towered) and ATO/Technical Operations (for affected NAVAIDS) and airport users.

?2) Caution regarding partial runway closures. When filing a NOTAM for a partial
runway closure, clearly state to OCC personnel that the portion of pavement located prior to the threshold
is not available for landing and departing traffic. In this case, the threshold has been moved for both
landing and takeoff purposes (this is different than a displaced threshold). There may be situations where
the portion of closed runway is available for taxiing only. If so, the NOTAM must reflect this condition).

3) Caution regarding displaced thresholds. : Implementation of a displaced threshold
affects runway length available for aircraft landing over the displacement. Depending on the reason for
the displacement (to provide obstruction clearance or RSA), such a displacement may also require an
adjustment in the landing distance available and accelerate-stop distance available in the opposite
direction. If project scope includes personnel, equipment, excavation, other work. within the existing RSA
of any usable runway end, do not implement a displaced threshold unless arrivals and departures toward
the construction activity are prohibited. Instead, implement a partial closure.

222.  Other Limitations on Construction. The CSPP must specify any other limitations on
construction, including but not limited to:
a. Prohibitions.

4)) No use of tall equipment (cranes, concrete pumps, and so on) unless a 7460-1
determination letter is issued for such equipment.

2) No use of open flame welding or torches unless fire safety precautions are provided and
the airport operator has approved their use.

3) No use of electrical blasting caps on or within 1,000 ft (300 m) of the airport property.
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See AC 150/5370-10.
@) No use of flare pots within the AOA.

b. Restrictions.

) Construction suspension required during specific airport operations.
) Areas that cannot be worked on simultaneously.

A3) Day or night construction restrictions.

@) Seasonal construction restrictions.
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Chapter 3. Guidelines for Writing a CSPP

301.  General Requirements. The CSPP is a standalone document written to correspond with the
subjects outlined in Chapter 2, Section 1, paragraph 204. The CSPP is organized by numbered sections
corresponding to each subject listed in Chapter 2, Section 1, paragraph 204, and described in detail in
Chapter 2, Section 2. Each section number and title in the CSPP matches the corresponding subject
outlined in Chapter 2, paragraph 204 (for example, 1. Coordination, 2. Phasing, 3. Areas and Operations
Affected by the Construction Activity, and so on.). With the exception of the project scope of work
outlined in Section 2. Phasing, only subjects specific to operational safety during construction should be
addressed.

302.  Applicability of Subjects. Each section should, to the extent practical, focus on the specific
subject. Where an overlapping requirement spans several sections, the requirement should be explained in
detail in the most applicable section. A reference to that section should be included in all other sections
where the requirement may apply. For example, the requirement to protect existing underground FAA
Instrument Landing System (ILS) cables during trenching operations could be considered FAA ATO
coordination (Section 1. Coordination, paragraph 205.c), an area and operation affected by the
construction activity (Section 3. Areas and Operations Affected by the Construction Activity, paragraph
207.a(4)), a protection of a NAVAID (Section 4. Protection of Navigational Aids (NAVAIDSs),paragraph
208), or a natification to the FAA of construction activities (Section 9. Notification of Construction
Activities, paragraph 210.e(3)(b)). However, it is more specifically an underground utility requirement
(Section 11. Underground Utilities, paragraph 215). The procedure for protecting underground ILS cables
during trenching operations should therefore be described in Section 11: “The contractor must coordinate
with the local FAA System Support Center (SSC) to mark existing ILS cable routes along Runway 17-35.
The ILS cables will be located by hand digging whenever the trenching operation moves within 10 feet of
the cable markings.” All other applicable sections should include a reference to Section 11: “ILS cables
shall be identified and protected as described in Section 11” or “See Section 11 for ILS cable
identification and protection requirements.” Thus, the CSPP should be considered as a whole, with no
need to duplicate responses to related issues.

303. Graphical Representations. Construction safety drawings should be included in the CSPP as
attachments. When other graphical representations will aid in supporting written statements, the drawings,
diagrams, and/or photographs should also be attached to the CSPP. References should be made in the
CSPP to each graphical attachment and may be made in multiple sections.

304. Reference Documents. The CSPP must not incorporate a document by reference unless
reproduction of the material in that document is prohibited. In that case, either copies of or a source for
the referenced document must be provided to the contractor.

305. Restrictions. The CSPP should not be considered as a project design review document. The
CSPP should also avoid mention of permanent (“as-built”) features such as pavements, markings, signs,
and lighting, except when such features are intended to aid in maintaining operational safety during the
construction.

306. Coordination. Include in this section a detailed description of conferences and meetings both
before and during the project. Include appropriate information from AC 150/5300-9. Discuss coordination
procedures and schedules for each required FAA ATO airway facility shutdown and restart and all
required flight inspections.
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307.  Phasing. Include in this section a detailed scope of work description for the project as a whole
and each phase of work covered by the CSPP. This includes all locations and durations of the work
proposed. Attach drawings to graphically support the written scope of work. Detail in this section the
sequenced phases of the proposed construction. Include a reference to paragraph 308 below, as

appropriate.

308.  Areas and Operations Affected By Construction. Focus in this section on identifying the areas
and operations affected by the construction. Describe corresponding mitigation that is not covered in

detail elsewhere in the CSPP. Include references to paragraphs below as appropriate. Attach drawings as
necessary to graphically describe affected areas and mechanisms proposed. Tables and charts such as the
following may be helpful in highlighting issues to be addressed.

Table 3-1 Sample Operations Effects

Project Runway 15-33 Reconstruction
Phase Phase Il: Reconstruct Runway 15 End
Scope of Work Reconstruct 1,000 ft of north end of Runway 15-33 with Portland

Cement Concrete (PCC).

Operational Requirements

Normal (Existing)

Phase 11 (Anticipated)

Runway 15 Average Aircraft Operations

Carrier: 52 /day
GA: 26 /day
Military: 11 /day

Carrier: 52 / day
GA: 20/ day
Military: O /day

Carrier: 40 /day

Carrier: 20 /day

Runway 33 Average Aircraft Operations GA: 18 /day GA: 5 /day
Military: 10 /day Military: O /day
Runway 15-33 ARC C-Iv C-Iv
Runway 15 Ap_proach Visibility %, mile 1 mile
Minimums
Runway 33 Ap_proach Visibility %, mile 1 mile
Minimums
TORA: 7,820 TORA: 6,420
. TODA: 7,820 TODA: 6,420
Runway 15 Declared Distances
ASDA: 7,820 ASDA: 6,420
LDA: 7,820 LDA: 6,420
TORA: 8,320 TORA: 6,920
. TODA: 8,320 TODA: 6,920
Runway 33 Declared Distances
ASDA: 8,320 ASDA: 6,920
LDA: 7,820 LDA: 6,420
ILS LOC only
Runway 15 Approach Procedures RNAV N/A
VOR N/A
ILS Visual only
Runway 33 Approach Procedures RNAV N/A
VOR N/A

Runway 15 NAVAIDs

ILS/DME, MALSR, RVR

LOC/DME, PAPI (temp), RVR
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Runway 33 NAVAIDs

ILS/DME, MALSF, PAPI,

MALSF, PAPI, RVR

RVR
. IV (N/A between T/W H and R/W
Taxiway G ADG v 15 end)
Taxiway E ADG v v
ATCT (hours open) 06:00 — 24:00 local 06:00 — 24:00 local
ARFF Index D D

Special Conditions

Air National Guard (ANG)
military operations

Military operations relocated to
alternate ANG Base

Airline XYZ requires VGSI Airline XYZ requires VGSI

Complete the following chart for each phase to determine the area that must be protected along the
runway edges:

Aircraft Approach
Category*
A, B,C,orD

Airplane Design Group*
I, 11, 111, or IV

RSA Width in Feet

R Divided by 2

*See AC 150/5300-13 to complete the chart for a specific runway.

Complete the following chart for each phase to determine the area that must be protected before the
runway threshold:

. Aircraft Minimum . .
Airplane Minimum Distance to Threshold
Runway End | pegion Group* Approacrl SELE A Based on Required Approach
Number 0T o Category Prior to the Slope*
AL R A,B,C,orD Threshold* P
_ _ _ _ft _ft 1
_ . . _ft _ft !
- - . _ft _ft R !
ft ft 01

*See AC 150/5300-13 to complete the chart for a specific runway.

309. Navigation Aid (NAVAID) Protection. List in this section all NAVAID facilities that will be
affected by the construction. Identify NAVAID facilities that will be placed out of service at any time
prior to or during construction activities. Identify individuals responsible for coordinating each shutdown
and when each facility will be out of service. Include a reference to paragraph 306 above for FAA ATO
NAVAID shutdown, restart, and flight inspection coordination. Outline in detail procedures to protect
each NAVAID facility remaining in service from interference by construction activities. Include a
reference to paragraph 314 for the issuance of NOTAMs as required. Include a reference to paragraph 316
for the protection of underground cables and piping serving NAVAIDs. If temporary visual aids are
proposed to replace or supplement existing facilities, include a reference to paragraph 319. Attach
drawings to graphically indicate the affected NAVAIDS and the corresponding critical areas.

310.  Contractor Access. This will necessarily be the most extensive section of the CSPP. Provide
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sufficient detail so that a contractor not experienced in working on airports will understand the unique
restrictions such work will require. Due to this extent, it should be broken down into subsections as
described below:

a. Location of Stockpiled Construction Materials. Describe in this section specific locations for
stockpiling material. Note any height restrictions on stockpiles. Include a reference to paragraph 321 for
hazard marking and lighting devices used to identify stockpiles. Include a reference to paragraph 311 for
provisions to prevent stockpile material from becoming wildlife attractants. Include a reference to
paragraph 312 for provisions to prevent stockpile material from becoming FOD. Attach drawings to
graphically indicate the stockpile locations.

b. Vehicle and Pedestrian Operations. While there are many items to be addressed in this major
subsection of the CSPP, all are concerned with one main issue: keeping people and vehicles from areas of
the airport where they don’t belong. This includes preventing unauthorized entry to the AOA and
preventing the improper movement of pedestrians or vehicles on the airport. In this section, focus on
mechanisms to prevent construction vehicles and workers traveling to and from the worksite from
unauthorized entry into movement areas. Specify locations of parking for both employee vehicles and
construction equipment, and routes for access and haul roads. In most cases, this will best be
accomplished by attaching a drawing. Quote from AC 150/5210-5 specific requirements for contractor
vehicles rather than referring to the AC as a whole, and include special requirements for identifying
Hazardous Material (HAZMAT) vehicles. Quote from, rather than incorporate by reference, AC
150/5210-20 as appropriate to address the airport’s rules for ground vehicle operations, including its
training program. Discuss the airport’s recordkeeping system listing authorized vehicle operators.

¢. Two-Way Radio Communications. Include a special section to identify all individuals who are
required to maintain communications with Air Traffic (AT) at airports with active towers, or monitor
Common Traffic Advisory Frequencies (CTAF) at airports without or with closed ATCT. Include training
requirements for all individuals required to communicate with AT. Individuals required to monitor AT
frequencies should also be identified. If construction employees are also required to communicate by
radio with Airport Operations, this procedure should be described in detail. Usage of vehicle mounted
radios and/or portable radios should be addressed. Communication procedures for the event of disabled
radio communication (that is, light signals, telephone numbers, others) must be included. All radio
frequencies should by identified (Tower, Ground Control, CTAF, UNICOM, ATIS, and so on).

d. Airport Security. Address security as it applies to vehicle and pedestrian operations. Discuss
TSA requirements, security badging requirements, perimeter fence integrity, gate security, and other
needs. Attach drawings to graphically indicate secured and/or Security Identification Display Areas
(SIDA), perimeter fencing, and available access points.

311.  Wildlife Management. Discuss in this section wildlife management procedures. Describe the
maintenance of existing wildlife mitigation devices, such as perimeter fences, and procedures to limit
wildlife attractants. Include procedures to notify Airport Operations of wildlife encounters. Include a
reference to paragraph 310 for security (wildlife) fence integrity maintenance as required.

312.  Foreign Object Debris (FOD) Management. In this section, discuss methods to control and
monitor FOD: worksite housekeeping, ground vehicle tire inspections, runway sweeps, and so on. Include
a reference to paragraph 315 for inspection requirements as required.

313. Hazardous Materials (HAZMAT) Management. Describe in this section HAZMAT
management procedures: fuel deliveries, spill recovery procedures, Material Safety Data Sheet (MSDS)
availability, and other considerations. Any specific airport HAZMAT restrictions should also be
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identified. Include a reference to paragraph 310 for HAZMAT vehicle identification requirements. Quote
from, rather than incorporate by reference, AC 150/5320-15.

314.  Notification of Construction Activities. List in this section the names and telephone numbers of
points of contact for all parties affected by the construction project. We recommend a single list that
includes all telephone numbers required under this section. Include emergency notification procedures for
all representatives of all parties potentially impacted by the construction. Identify individual
representatives — and at least one alternate — for each party. List both on-duty and off-duty contact
information for each individual, including individuals responsible for emergency maintenance of airport
construction hazard lighting and barricades. Describe procedures to coordinate immediate response to
events that might adversely affect the operational safety of the airport (such as interrupted NAVAID
service). Explain requirements for and the procedures for the issuance of Notices to Airmen (NOTAMS),
notification to FAA required by 14 CFR Part 77 and Part 157 and in the event of affected NAVAIDs. For
NOTAMs, identify an individual, and at least one alternate, responsible for issuing and cancelling each
specific type of Notice to Airmen (NOTAM) required. Detail notification methods for police, fire
fighting, and medical emergencies. This may include 911, but should also include direct phone numbers
of local police departments and nearby hospitals. The local Poison Control number should be listed.
Procedures regarding notification of Airport Operations and/or the ARFF Department of such
emergencies should be identified, as applicable. If airport radio communications are identified as a means
of emergency notification, include a reference to paragraph 310. Differentiate between emergency and
nonemergency notification of ARFF personnel, the latter including activities that affect ARFF water
supplies and access roads. Identify the primary ARFF contact person and at least one alternate. If
notification is to be made through Airport Operations, then detail this procedure. Include a method of
confirmation from the ARFF department.

315.  Inspection Requirements. Describe in this section inspection requirements to ensure airfield
safety compliance. Include a requirement for routine inspections by the resident engineer (RE) and the
construction contractors. If the engineering consultants and/or contractors have a Safety Officer who will
conduct such inspections, identify this individual. Describe procedures for special inspections, such as
those required to reopen areas for aircraft operations. Part 139 requires daily airfield inspections at
certificated airports, but these may need to be more frequent when construction is in progress. Discuss the
role of such inspections on areas under construction. Include a requirement to immediately remedy any
deficiencies, whether caused by negligence, oversight, or project scope change.

316.  Underground Utilities. Explain how existing underground utilities will be located and protected.
Identify each utility owner and include contact information for each company/agency in the master list.
Address emergency response procedures for damaged or disrupted utilities. Include a reference to
paragraph 314 above for notification of utility owners of accidental utility disruption as required.

317.  Penalties. Describe in this section specific penalties imposed for noncompliance with airport
rules and regulations, including the CSPP: SIDA violations, Vehicle/Pedestrian Deviations (VPD), and
others.

318.  Special Conditions. Identify any special conditions that may trigger specific safety mitigation
actions outlined in this CSPP: low visibility operations, snow removal, aircraft in distress, aircraft
accident, security breach, VVPD, and other activities requiring construction suspension/resumption. Include
a reference to paragraph 310 above for compliance with airport safety and security measures and for radio
communications as required. Include a reference to paragraph 319 below for emergency notification of all
involved parties, including police/security, ARFF, and medical services.

319. Runway and Taxiway Visual Aids. Include marking, lighting, signs, and visual NAVAIDS.
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Detail temporary runway and taxiway marking, lighting, signs, and visual NAVAIDs required for the
construction. Discuss existing marking, lighting, signs, and visual NAVAIDs that are temporarily, altered,
obliterated, or shut down. Consider non-federal facilities and address requirements for reimbursable
agreements necessary for alteration of FAA facilities and for necessary flight checks. Identify temporary
TORA signs or runway distance remaining signs if appropriate. Identify required temporary visual
NAVAIDs such as REIL or PAPI. Quote from, rather than incorporate by reference, AC 150/5340-1,
Standards for Airport Markings, AC 150/5340-18, Standards for Airport Sign Systems, and AC
150/5340-30, as required. Attach drawings to graphically indicate proposed marking, lighting, signs, and
visual NAVAIDs.

320. Marking and Signs for Access Routes. Detail plans for marking and signs for vehicle access
routes. To the extent possible, signs should be in conformance with the Federal Highway Administration
Manual on Uniform Traffic Control Devices (MUTCD) and/or State highway specifications, not hand
lettered. Detail any modifications to the guidance in the MUTCD necessary to meet frangibility/height
requirements.

321. Hazard Marking and Lighting. Specify all marking and lighting equipment, including when
and where each type of device is to be used. Specify maximum gaps between barricades and the
maximum spacing of hazard lighting. Identify one individual and at least one alternate responsible for
maintenance of hazard marking and lighting equipment in the master telephone list. Include a reference to
paragraph 314 above. Attach drawings to graphically indicate the placement of hazard marking and
lighting equipment.

322.  Protection of Runway and Taxiway Safety Areas. This section should focus exclusively on
procedures for protecting all safety areas, including those altered by the construction: methods of
demarcation, limit of access, movement within safety areas, stockpiling and trenching restrictions, and so
on. Reference AC 150/5300-13: Airport Design as required. Include a reference to paragraph 310 above
for procedures regarding vehicle and personnel movement within safety areas. Include a reference to
paragraph 310 above for material stockpile restrictions as required. Detail requirements for trenching,
excavations, and backfill. Include a reference to paragraph 321 for hazard marking and lighting devices
used to identify open excavations as required. If runway and taxiway closures are proposed to protect
safety areas, or if temporary displaced thresholds and/or revised declared distances are used to provide
adequate Runway Safety Area, include a reference to paragraphs 314 and 319 above. Detail procedures
for protecting the runway OFZ, runway OFA, taxiway OFA and runway approach surfaces including
those altered by the construction: methods of demarcation, limit of cranes, storage of equipment, and so
on. Quote from, rather than incorporate by reference, AC 150/5300-13: Airport Design as required.
Include a reference to paragraph 323 for height (i.e. crane) restrictions as required. One way to address
the height of equipment that will move during the project is to establish a three-dimensional “box” within
which equipment will be confined that can be studied as a single object. Attach drawings to graphically
indicate the safety area, OFZ, and OFA boundaries.

323.  Other Limitations on Construction. This section should describe what limitations must be
applied to each area of work and when each limitation will be applied: limitations due to airport
operations, height (i.e. crane) restrictions, areas which cannot be worked at simultaneously, day/night
work restrictions, winter construction, and other limitations. Include a reference to paragraph 307 above
for project phasing requirements based on construction limitations as required.
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Appendix 1. Related Reading Material

Obtain the latest version of the following free publications from the FAA on its Web site at
http://www.faa.gov/airports/.

AC

Title and Description

AC 150/5200-28

Notices to Airmen (NOTAMSs) for Airport Operators

Guidance for using the NOTAM System in airport reporting.

AC 150/5200-30

Airport Winter Safety and Operations

Guidance for airport owners/operators on the development of an acceptable airport snow
and ice control program and on appropriate field condition reporting procedures.

AC 150/5200-33

Hazardous Wildlife Attractants On or Near Airports

Guidance on locating certain land uses that might attract hazardous wildlife to public-
use airports.

AC 150/5210-5

Painting, Marking, and Lighting of Vehicles Used on an Airport.

Guidance, specifications, and standards for painting, marking, and lighting vehicles
operating in the airport air operations areas.

AC 150/5210-20

Ground Vehicle Operations on Airports

Guidance to airport operators on developing ground vehicle operation training
programs.

AC 150/5300-13

Airport Design

FAA standards and recommendations for airport design, establishes approach visibility
minimums as an airport design parameter, and contains the Object Free area and the
obstacle free-zone criteria.

AC 150/5310-24

Airport Foreign Object Debris Management

Guidance for developing and managing an airport foreign object debris (FOD) program

AC 150/5220-4

Water Supply Systems for Aircraft Fire and Rescue Protection.

Guidance on selecting a water source and meeting standards for a distribution system to
support aircraft rescue and fire fighting service operations on airports.

AC 150/5320-15

Management of Airport Industrial Waste

Basic information on the characteristics, management, and regulations of industrial
wastes generated at airports. Guidance for developing a Storm Water Pollution
Prevention Plan (SWPPP) that applies best management practices to eliminate, prevent,
or reduce pollutants in storm water runoff with particular airport industrial activities.

AC 150/5340-1

Standards for Airport Markings

FAA standards for markings used on airport runways, taxiways, and aprons.

AC 150/5340-18

Standards for Airport Sign Systems

FAA standards for the siting and installation of signs on airport runways and taxiways.

AC 150/5345-28

Precision Approach Path Indicator (PAPI) Systems

FAA standards for PAPI systems, which provide pilots with visual glide slope guidance
during approach for landing.
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AC

Title and Description

AC 150/5340-30

Design and Installation Details for Airport Visual Aids

Guidance and recommendations on the installation of airport visual aids.

AC 150/5345-39

Specification for L-853, Runway and Taxiway Retroreflective Markers

AC 150/5345-44

Specification for Runway and Taxiway Signs

FAA specifications for unlighted and lighted signs for taxiways and runways.

AC 150/5345-53

Airport Lighting Certification Program

Details on the Airport Lighting Equipment Certification Program (ALECP).

AC 150/5345-50

Specification for Portable Runway and Taxiway Lights

FAA standards for portable runway and taxiway lights and runway end identifier lights
for temporary use to permit continued aircraft operations while all or part of a runway
lighting system is inoperative.

AC 150/5345-55

Specification for L-893, Lighted Visual Aid to Indicate Temporary Runway Closure

AC 150/5370-10

Standards for Specifying Construction of Airports

Standards for construction of airports, including earthwork, drainage, paving, turfing,
lighting, and incidental construction.

FAA Order 5200.11

FAA Airports (ARP) Safety Management System (SMS)

Basics for implementing SMS within ARP. Includes roles and responsibilities of ARP
management and staff as well as other FAA lines of business that contribute to the ARP
SMS.

FAA Certalert 98-05

Grasses Attractive to Hazardous Wildlife

Guidance on grass management and seed selection.

FAA Form 7460-1

Notice of Proposed Construction or Alteration

FAA Form 7480-1

Notice of Landing Area Proposal

Obtain the latest version of the following free publications from the Electronic Code of Federal
Regulations at http://ecfr.gpoaccess.gov/.

Title 14 CFR Part 139

Certification of Airports

Title 49 CFR Part 1542

Airport Security

Obtain the latest version of the Manual on Uniform Traffic Control Devices from the Federal Highway
Administration at http://mutcd.fhwa.dot.gov/.
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Term

Definition

Notice Of Proposed Construction Or Alteration. For on-airport projects, the form
submitted to the FAA regional or airports division office as formal written
notification of any kind of construction or alteration of objects that affect navigable

7460-1 airspace, as defined in 14 CFR Part 77, safe, efficient use, and preservation of the
navigable airspace. (See guidance available on the FAA web site at oeaaa.faa.gov.)
The form may be downloaded at http://www.faa.gov/airports/resources/forms/, or
filed electronically at: https://oeaaa.faa.gov.
Notice Of Landing Area Proposal. Form submitted to the FAA Airports Regional
Division Office or Airports District Office as formal written notification whenever a
project without an airport layout plan on file with the FAA involves the construction

7480-1 of a new airport; the construction, realigning, altering, activating, or abandoning of a
runway, landing strip, or associated taxiway; or the deactivation or abandoning of an
entire airport The form may be downloaded at
http://www.faa.gov/airports/resources/forms/.

AC Advisory Circular

ACRC Aircraft Reference Code

ACSI Airport Certification Safety Inspector

ADG Airplane Design Group

AIP Airport Improvement Program

ALECP Airport Lighting Equipment Certification Program

ANG Air National Guard
Air Operations Area. Any area of the airport used or intended to be used for the

AOA landing, takeoff, or surface maneuvering of aircraft. An air operations area includes
such paved or unpaved areas that are used or intended to be used for the unobstructed
movement of aircraft in addition to its associated runways, taxiways, or aprons.

ARFF Aircraft Rescue and Fire Fighting

ARP FAA Office of Airports

ASDA Accelerate-Stop Distance Available

ATCT Airport Traffic Control Tower

ATIS Automatic Terminal Information Service

ATO Air Traffic Organization

Certificated Airport

An airport that has been issued an Airport Operating Certificate by the FAA under the
authority of 14 CFR Part 139, Certification of Airports.

CFR

Code of Federal Regulations

Construction

The presence and movement of construction-related personnel, equipment, and
materials in any location that could infringe upon the movement of aircraft.

Construction Safety And Phasing Plan. The overall plan for safety and phasing of a
construction project developed by the airport operator, or developed by the airport

CcsSpp operator’s consultant and approved by the airport operator. It is included in the
invitation for bids and becomes part of the project specifications.
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Term

Definition

CTAF

Common Traffic Advisory Frequency

Displaced Threshold

A threshold that is located at a point on the runway other than the designated
beginning of the runway. The portion of pavement behind a displaced threshold is
available for takeoffs in either direction or landing from the opposite direction.

DOT Department of Transportation

EPA Environmental Protection Agency

FOD Foreign Object Debris

HAZMAT Hazardous Materials

IFR Instrument Flight Rules

ILS Instrument Landing System

LDA Landing Distance Available

LOC Localizer antenna array
The runways, taxiways, and other areas of an airport that are used for taxiing or hover

Movement Area taxiing, air taxiing, takeoff, and landing of aircraft, exclusive of loading aprons and
aircraft parking areas (reference 14 CFR Part 139).

MSDS Material Safety Data Sheet

MUTCD Manual on Uniform Traffic Control Devices

NAVAID Navigation Aid

NAVAID Critical Area

An area of defined shape and size associated with a NAVAID that must remain clear
and graded to avoid interference with the electronic signal.

Non-Movement Area

The area inside the airport security fence exclusive of the Movement Area. It is
important to note that the non-movement area includes pavement traversed by
aircraft.

NOTAM

Notices to Airmen

Obstruction

Any object/obstacle exceeding the obstruction standards specified by 14 CFR Part 77,
subpart C.

OE/ AAA

Obstruction Evaluation / Airport Airspace Analysis

OFA

Object Free Area. An area on the ground centered on the runway, taxiway, or taxi
lane centerline provided to enhance safety of aircraft operations by having the area
free of objects except for those objects that need to be located in the OFA for air
navigation or aircraft ground maneuvering purposes. (See AC 150/5300-13, for
additional guidance on OFA standards and wingtip clearance criteria.)

OFz

Obstacle Free Zone. The airspace below 150 ft (45 m) above the established airport
elevation and along the runway and extended runway centerline that is required to be
clear of all objects, except for frangible visual NAVAIDs that need to be located in
the OFZ because of their function, in order to provide clearance protection for aircraft
landing or taking off from the runway and for missed approaches. The OFZ is
subdivided as follows: Runway OFZ, Inner Approach OFZ, Inner Transitional OFZ,
and Precision OFZ. Refer to AC 150/5300-13 for guidance on OFZ.

OSHA

Occupational Safety and Health Administration

P&R

Planning and Requirements Group
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Term Definition
PAPI Precision Approach Path Indicators
PFC Passenger Facility Charge
PLASI Pulse Light Approach Slope Indicators

Project Proposal Summary

A clear and concise description of the proposed project or change that is the object of
Safety Risk Management.

RE Resident Engineer
REIL Runway End Identifier Lights
RNAV Area Navigation
ROFA Runway Object Free Area
Runway Safety Area. A defined surface surrounding the runway prepared or suitable
RSA for reducing the risk of damage to airplanes in the event of an undershoot, overshoot,
or excursion from the runway, in accordance with AC 150/5300-13.
SIDA Security ldentification Display Area
SMS Safety Management System
Safety Plan Compliance Document. Details developed and submitted by a contractor
SPCD to the airport operator for approval providing details on how the performance of a
construction project will comply with the CSPP.
SRM Safety Risk Management
A defined surface alongside the taxiway prepared or suitable for reducing the risk of
Taxiway Safety Area damage to an airplane unintentionally departing the taxiway, in accordance with AC
150/5300-13.
TDG Taxiway Design Group
Temporary Any condition that is not intended to be permanent.

Temporary Runway End

The beginning of that portion of the runway available for landing and taking off in
one direction, and for landing in the other direction. Note the difference from a
displaced threshold.

The beginning of that portion of the runway available for landing. In some instances,

Threshold the landing threshold may be displaced.

TODA Takeoff Distance Available

TOFA Taxiway Object Free Area
Takeoff Run Available. The length of the runway less any length of runway

TORA unavailable and/or unsuitable for takeoff run computations. See AC 150/5300-13 for
guidance on declared distances.

TSA Taxiway Safety Area
Transportation Security Administration

UNICOM A radio communications system of a type used at small airports.

VASI Visual Approach Slope Indicators
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Term

Definition

Visual Glide Slope Indicator. A device that provides a visual glide slope indicator to

landing pilots. These systems include precision approach path indicators (PAPI),

VG visual approach slope indicators (VASI), and pulse light approach slope indicators
(PLASI).

VFR Visual Flight Rules

VOR VHF Omnidirectional Radio Range

VPD Vehicle / Pedestrian Deviation
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Appendix 3. Safety and Phasing Plan Checklist

This appendix is keyed to Section 2. Plan Requirements. In the electronic version of this AC, clicking on
the paragraph designation in the Reference column will access the applicable paragraph. There may be
instances where the CSPP requires provisions that are not covered by the list in this appendix.

This checklist is intended as an aid, not as a required submittal.

Coordination Reference ‘ Addressed | Remarks

General Considerations

Requirements for predesign, prebid, and
pregonstruc_tlon conferer)ces to mtroduc_e the 205 ] ] ]
subject of airport operational safety during

construction are specified. Yes | No | NA

Operational safety is a standing agenda item for
construction progress meetings.

205 OO O

Yes No NA

Scheduling of the construction phases is properly

206 OO O

addressed.
Yes | No NA
Areas and Operations Affected by Construction Activity
Drawings showing affected areas are included. 207.a O] ] ]

Yes No NA

Closed or partially closed runways, taxiways,
and aprons are depicted on drawings.

207.a(1) OO | O

Yes No NA

Access routes used by ARFF vehicles affected
by the project are addressed.

207.a(2) OO | O

Yes No NA

Access routes used by airport and airline support 207.a(3) 0| OO

vehicles affected by the project are addressed.
Yes No NA

Undt_ergrqun(_j utilities, |r_10Iud|ng water supplies 207.a(4) ] ] ]
for fire fighting and drainage.
Yes | No NA

Approach/departure surfaces affected by heights 207.4(5) ] ] ]

of temporary objects are addressed.
Yes No NA

Construction areas, storage areas, and access

routes near runways, taxiways, aprons, or 207.a O] O] ]
helipads are properly depicted on drawings. Yes | No | NA
Temporary changes to taxi operations are 207.b(1) ] ] ]
addressed. '

Yes No NA
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Coordination Reference Addressed Remarks

!:)etOl:JI’.S for ARFF and other airport vehicles are 207.0(2) ] ] ]
identified.

Yes | No NA
Maintenance of essential utilities and
underground infrastructure is addressed. 207.5(3) ] L] u

Yes | No NA
Temporary changes to air traffic control 207.b(4) ] ] ]
procedures are addressed.

Yes | No NA

NAVAIDS

Crltlgal areas for NAVAIDs are depicted on 208 ] ] ]
drawings.

Yes | No NA
Effects of construction activity on the
performance of NAVAIDS, including 208 O] ] ]
unanticipated power outages, are addressed. Yes | No | NA
Protection of NAVAID facilities is addressed. 208 [l [l []

Yes | No NA
The required distance and direction from each
NAVAID to any construction activity is depicted 208 ] ] []
on drawings. Yes | No | NA
Procedures for coordination with FAA 208, 213.3,
ATO/Technical Operations, including 213.e(3)(a), O] ] ]
identification of points of contact, are included. 218.a Yes | No | NA

Contractor Access

The CSPP addresses areas to which contractor
will have access and how the areas will be 209 O] ] ]
accessed. Yes | No | NA
The appllcatlon of 49 CI_=R Pf_;lrt 1542 Airport 209 ] ] ]
Security, where appropriate, is addressed.

Yes | No NA
The Io_catlon of stoc_kplled construction materials 209.2 ] ] ]
is depicted on drawings.

Yes | No NA
The requirement for stockpiles in the ROFA to
be approved by FAA is included. 209.2 L] L] u

Yes | No NA
Req_uwements for proper stockpiling of materials 209.a ] ] ]
are included.

Yes | No NA
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Coordination Reference Addressed Remarks
Construction site parking is addressed. 209.b(1) 0| OO
Yes | No NA
Construction equipment parking is addressed. 209.b(2) 0| OO
Yes | No NA
Access and haul roads are addressed. 209.b(3) O | O ]
Yes | No NA
A requirement for marking and lighting of
vehicles to comply with AC 150/5210-5,
Painting, Marking and Lighting of Vehicles 209.5(4) L] L] U
Used on an Airport, is included. Yes | No | NA
Proper vehicle operations, including 209.h(5), ] ] ]
requirements for escorts, are described. 209.h(6)
Yes | No NA
Training requirements for vehicle drivers are 209.5(7) ] ] ]
addressed.
Yes | No NA
Two-way radio communications procedures are
described. 209.6(9) [ [ [
Yes | No NA
Maintenance of the secured area of the airport is 209.5(10) ] ] ]

addressed.

Yes No NA

Wil

dlife Management

The airport operator’s wildlife management
procedures are addressed.

210

0o

Yes No NA

Foreign Object Debris Management

The airport operator’s FOD management
procedures are addressed.

211

0o

Yes No NA

Hazardous Materials Management

The airport operator’s hazardous materials
management procedures are addressed.

212

0o g

Yes No NA

Notification

of Construction Activities

Procedures for the immediate notification of
airport user and local FAA of any conditions
adversely affecting the operational safety of the
airport are detailed.

213

0| a

Yes No NA
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Coordination Reference Addressed Remarks
Maintenance of a list by the airport operator of
the responsible representatives/points of contact
for all involved parties and procedures for 213.a O] O] ]
contacting them 24 hours a day, seven days a Yes | No | NA
week is specified.
A list of Io_ca_l ATO/Technical Operations 213.a ] ] ]
personnel is included.
Yes | No NA
A list of ATCT managers on duty is included. 213.a ] ] []
Yes | No NA
A list of authorized representatives to the OCC is 213.b ] ] ]
included.
Yes | No NA
Procedures for coordinating, issuing, maintaining
and cancelling by the airport operator of 208, 213.b, ] ] ]
NOTAMS about airport conditions resulting 218.b(4)(i)
from construction are included. Yes | No | NA
Provision of information on closed or hazardous
conditions on airport movement areas by the 213.b ] ] []
airport operator to the OCC is specified. Yes | No | NA
E_mer_gen_cy notlflcatl_on procedures for medical, 213.c ] ] ]
fire fighting, and police response are addressed.
Yes | No NA
Coordlnatlo_n W|th_ARFF personnel for non- 213.d ] ] ]
emergency issues is addressed.
Yes | No NA
Notification to the FAA under 14 CFR parts 77
and 157 is addressed. 213e L] L] N
Yes | No NA
Reimbursable agreements for flight checks
and/or design and construction for FAA owned 213.e(3)(b) L] [l ]

NAVAIDs are addressed.

Yes No NA

Inspection Requirements

Daily inspections by bo_th the airport operator 2142 ] ] ]
and contractor are specified.

Yes | No NA
Final inspections at certificated airports are 214.b ] ] ]

specified when required.

Yes No NA

Underground Utilities

Procedures for protecting existing underground
facilities in excavation areas are described.

215

0| a

Yes No NA
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Coordination Reference ‘ Addressed | Remarks
Penalties
Penalty provisions for noncompliance with
airport rules and regulations and the safety plans 216 ] ] ]
are detailed. Yes | No | NA

Special Conditions

Any special conditions that affect the operation
of the airport or require the activation of any 217 O] ] ]
special procedures are addressed. Yes | No | NA

Runway and Taxiway Visual Aids - Marking, Lighting, Signs, and Visual NAVAIDs

The proper securing of temporary airport
markings, lighting, signs, and visual NAVAIDs 218.a O] ] ]
is addressed. Yes | No | NA

Frangibility of airport markings, lighting, signs, 218.a, 218.c, ] ] ]

and visual NAVAIDs is specified. 219, 220.b(4)
Yes | No NA

The requirement for markings to be in
compliance with AC 150/5340-1, Standards for 218.b ] ] L]
Airport Markings is specified. Yes | No | NA

The requirement for lighting to conform to AC
150/5340-30, Design and Installation Details for

Airport Visual Aids, AC 150/5345-50,

Specification for Portable Runway and Taxiway 218.b(1)(") L] L] u
Lights , and AC 150/5345-53 Airport Lighting Yes | No | NA
Certification Program, is specified.

The use of a lighted X is specified where 218.b(1)(b), ] ] ]
appropriate. 218.h(3)

Yes No NA

The requirement for signs to conform to AC
150/5345-44, Specification for Runway and
Taxiway Signs, AC 50/5340-18, Standards for

Airport Sign Systems, and AC 150/5345-53, 218.c L] L] u
Airport Lighting Certification Program, is
specified.

Yes No NA

Marking and Signs For Access Routes

The CSPP specifies that pavement markings and
signs intended for construction personnel should
conform to AC 150/5340-18 and, to the extent 219 L] [l ]
practicable, with the MUTCD and/or State Yes | No | NA
highway specifications.

Hazard Marking and Lighting

Prominent, comprehensible warning indicators
for any area affected by construction that is
normally accessible to aircraft, personnel, or
vehicles are specified.

220.a OO O

Yes No NA
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Coordination Reference Addressed Remarks
Hazard marking and lighting are specified to
identify open manholes, small areas under repair, 220.a ] ] []
stockpiled material, and waste areas. Yes | No | NA
The CSPP considers less obvious construction- 990.2 ] ] ]
related hazards. '
Yes | No NA
Equipment that poses the least danger to aircraft
but is sturdy enough to remain in place when
subjected to typical winds, prop wash and jet 220.5(1) u [ u
blast is specified. Yes | No | NA
The spacing of barricades is specified such that a
breach is physically prevented barring a 220.b(1) ] ] []
deliberate act. Yes | No NA
Red lights meeting the luminance requirements
of the State Highway Department are specified. 220.6(2) L] L] u
Yes | No NA
Barricades, temporary markers, and other objects
placed and left in areas adjacent to any open
runway, taxiway, taxi lane, or apron are specified 220.h(4) O] ] ]
to be as low as possible to the ground, and no Yes | No | NA
more than 18 in high.
Barricades marked with diagonal, alternating
orange and white stripes are specified to indicate 220.b(4) ] ] ]
construction locations in which no part of an '
aircraft may enter. Yes | No | NA
Highly reflective barriers with lights are
specified to barricade taxiways leading to closed 220.b(5) ] ] []
runways. Yes No NA
Markings for temporary closures are specified. 220.b(5) O] ] ]
Yes | No NA
The provision of a contractor’s representative on
call _24 hours a da)_/ for_ emergency maintenance 220.b(7) ] ] ]
of airport hazard lighting and barricades is
specified. Yes | No | NA
Protection of Runway and Taxiway Safety Areas
The CSPP clearly states that no construction may
occur within a safety area while the associated 221.a(1), ] ] ]
runway or taxiway is open for aircraft 221.c(1)
operations. Yes | No | NA
The CSPP specifies that the airport operator
coordinates the adjustment of RSA or TSA
dimensions with the ATCT and the appropriate 222211?:((22)) O] O] ]
FAA Airports Regional or District Office and ' Yes | No | NA
issues a local NOTAM.
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Coordination Reference Addressed Remarks

Procedures for ensuring adequate distance for

protection from blasting operations, if required 221.c(3) 0| O ]

by operational considerations, are detailed. Yes | No | NA

The CSPP specifies that open trenches or

excavatl.ons are not permltted within a s_afety' 221.a(4) ] ] ]

area while the associated runway or taxiway is

open. Yes | No NA

Appropriate covering of excavations in the RSA

or TSA that cannot be backfilled before the 221.a(4) O dj| O

associated runway or taxiway is open is detailed. Yes | No | NA

The CSPP includes provisions for prominent

marking of open trenches and excavations at the 221.a(4) O] O] ]

construction site. Yes | No | NA

Grading and soil erosion control to maintain

RSA/TSA standards are addressed. 221.¢(5) L] L] u
Yes | No NA

The CSPP specifies that equipment is to be

removed from the ROFA when not in use. 221b [ L] N
Yes | No NA

The CSPP clearly states that no construction may

occur within a taxiway safety area while the 221.c ] ] ]

taxiway is open for aircraft operations. Yes | No | NA

Appropriate details are specified for any

construction work to be accomplished in a 221.d O] ] ]

taxiway object free area. Yes | No NA

Measures to ensure that personnel, material,

and/or eqm_p_ment do not per]etrate the OFZ_ or 991 ] ] ]

threshold siting surfaces while the runway is

open for aircraft operations are included. Yes | No | NA

Provisions for protection of runway

approach/departure areas and clearways are 221.f L] [l ]

included.

Yes No NA

Other Limitations on Construction

The CSPP prohibits the use of open flame

weldmg or torches upless adequate_ fire safety 222.4(2) EREE ]

precautions are provided and the airport operator

has approved their use. Yes | No | NA

The CSPP prohibits the use of flare pots within

the AOA at any time. 222.3(4) Epp [
Yes | No NA

The CSPP prohibits the use of electrical blasting

caps on or within 1,000 ft (300 m) of the airport 222.a(3) 0| O ]

property.

Yes No NA
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Appendix 4. Construction Project Daily Safety Inspection Checklist

The situations identified below are potentially hazardous conditions that may occur during airport
construction projects. Safety area encroachments, unauthorized and improper ground vehicle operations,
and unmarked or uncovered holes and trenches near aircraft operating surfaces pose the most prevalent
threats to airport operational safety during airport construction projects. The list below is one tool that the
airport operator or contractor may use to aid in identifying and correcting potentially hazardous
conditions. It should be customized as appropriate for each project.

Potentially Hazardous Conditions

Item Action Required |or None

Excavation adjacent to runways, taxiways, and aprons
improperly backfilled. ]

Mounds of earth, construction materials, temporary
structures, and other obstacles near any open runway, ]
taxiway, or taxi lane; in the related Object Free area
and aircraft approach or departure areas/zones; or
obstructing any sign or marking.

Runway resurfacing projects resulting in lips exceeding
3in (7.6 cm) from pavement edges and ends. ]

Heavy equipment (stationary or mobile) operating or
idle near AOA, in runway approaches and departures ]
areas, or in OFZ.

Equipment or material near NAVAIDs that may
degrade or impair radiated signals and/or the ]
monitoring of navigation and visual aids. Unauthorized
or improper vehicle operations in localizer or glide
slope critical areas, resulting in electronic interference
and/or facility shutdown.

Tall and especially relatively low visibility units (that
is, equipment with slim profiles) — cranes, drills, and ]
similar objects — located in critical areas, such as OFZ
and approach zones.

Improperly positioned or malfunctioning lights or
unlighted airport hazards, such as holes or excavations, ]
on any apron, open taxiway, or open taxi lane or in a
related safety, approach, or departure area.

Obstacles, loose pavement, trash, and other debris on or
near AOA. Construction debris (gravel, sand, mud, ]
paving materials) on airport pavements may result in
aircraft propeller, turbine engine, or tire damage. Also,
loose materials may blow about, potentially causing
personal injury or equipment damage.
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Item

Action Required

| or

None

Inappropriate or poorly maintained fencing during
construction intended to deter human and animal
intrusions into the AOA. Fencing and other markings
that are inadequate to separate construction areas from
open AOA create aviation hazards.

[

Improper or inadequate marking or lighting of runways
(especially thresholds that have been displaced or
runways that have been closed) and taxiways that could
cause pilot confusion and provide a potential for a
runway incursion. Inadequate or improper methods of
marking, barricading, and lighting of temporarily
closed portions of AOA create aviation hazards.

Wildlife attractants — such as trash (food scraps not
collected from construction personnel activity), grass
seeds, tall grass, or standing water — on or near
airports.

Obliterated or faded temporary markings on active
operational areas.

Misleading or malfunctioning obstruction lights.
Unlighted or unmarked obstructions in the approach to
any open runway pose aviation hazards.

Failure to issue, update, or cancel NOTAMs about
airport or runway closures or other construction related
airport conditions.

Failure to mark and identify utilities or power cables.
Damage to utilities and power cables during
construction activity can result in the loss of runway /
taxiway lighting; loss of navigation, visual, or approach
aids; disruption of weather reporting services; and/or
loss of communications.

Restrictions on ARFF access from fire stations to the
runway / taxiway system or airport buildings.

Lack of radio communications with construction
vehicles in airport movement areas.

Obijects, regardless of whether they are marked or
flagged, or activities anywhere on or near an airport
that could be distracting, confusing, or alarming to
pilots during aircraft operations.

Water, snow, dirt, debris, or other contaminants that
temporarily obscure or derogate the visibility of
runway/taxiway marking, lighting, and pavement
edges. Any condition or factor that obscures or
diminishes the visibility of areas under construction.

Spillage from vehicles (gasoline, diesel fuel, oil) on
active pavement areas, such as runways, taxiways,
aprons, and airport roadways.
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| or | None

Failure to maintain drainage system integrity during
construction (for example, no temporary drainage
provided when working on a drainage system).

[

Failure to provide for proper electrical lockout and
tagging procedures. At larger airports with multiple
maintenance shifts/workers, construction contractors
should make provisions for coordinating work on
circuits.

[

Failure to control dust. Consider limiting the amount of
area from which the contractor is allowed to strip turf.

Exposed wiring that creates an electrocution or fire
ignition hazard. Identify and secure wiring, and place it
in conduit or bury it.

Site burning, which can cause possible obscuration.

Construction work taking place outside of designated
work areas and out of phase.

R
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