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1.0 CIVIL DISCIPLINE 

1.1 OVERVIEW 

These guidelines are provided as an overview of the Port Authority’s design standards. Design details 
and associated documents outlined in these documents will be provided to the respective client. 

The elements of design or criteria outlined herein are by no means an exhaustive study of all relevant 
items necessary to design the various civil elements of a project and must be used in conjunction with the 
appropriate codes (whether referenced or not), and the Port Authority of New York & New Jersey 
Standard Details and Specifications. Instead, the purpose is to establish a uniform approach to the design 
of the “civil” elements common to all of the Port Authority of New York & New Jersey facilities. Where a 
particular situation is not covered, the use of good engineering judgment and principles is required and 
should prevail. 

The Guidelines shall not replace professional design analyses nor are the Guidelines intended to limit 
innovative design where equal performance in value, safety, and maintenance economy can be 
demonstrated. The design team shall be responsible for producing designs that comply with the 
Guidelines in addition to all applicable codes, ordinances, statutes, rules, regulations, and laws. Any 
conflict between the Guidelines and an applicable code, ordinance, statute, rule, regulation, and/or law 
shall be addressed with the respective functional chief. The use and inclusion of the Guidelines, 
specifications, or example drawing details as part of the Contract Documents does not alleviate the 
design professional from their responsibilities or legal liability for any Contract Documents they create. It 
is also recognized that the Guidelines are not universally applicable to every project. There may be 
instances where a guideline may not be appropriate. If the design professional believes that a deviation 
from the Guidelines is warranted, such a deviation shall be submitted in writing for approval to the 
respective functional chief. 
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2.0 TECHNICAL AND CODE STANDARDS/REGULATIONS 

Under Development 
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3.0 DESIGN CRITERIA AND SPECIAL REQUIREMENTS 

3.1 ELEMENTS OF DESIGN FOR ROADWAYS 

3.1.1 GENERAL 

Basic layout shall conform to the Facility Master plan and/or approved functional drawings.  

Elements of design, such as the number and width of travel lanes and shoulders, parking aisle and space 
dimensions, roadway type and classifications, design speed, traffic volumes, stopping and passing sight 
distances, etc., shall be developed as noted herein and conform to the latest version of American 
Association of State Highway and Transportation Officials’ (AASHTO) “A Policy on Geometric Design of 
Highways and Streets” (the Green Book). 

The appropriate use of other published design criteria and guidance such as that published by the 
Federal Highway Administration (FHWA), TRB, ITE or the National Association of City Transportation 
Officials (NACTO), that supplement or expand on existing AASHTO guides in designing highways and 
streets, particularly those in low-speed urban streets should be considered. The NACTO Urban Street 
Design Guide can be a good resource for design of urban streets and public places. 

When the limits of a particular project affect or overlap with roadways not under the jurisdiction of the Port 
Authority of New York & New Jersey, adjust the elements of design as may be necessary to conform to 
the elements of design or criteria for the agency having jurisdiction. 

In addition to the Green Book, the following AASHTO publications, in their current version, shall be used 
in conjunction with this manual: 

 Roadside Design Guide (RDG). 

 Guide for the Development of Bicycle Facilities (Bike Guide). 

 Guide for the Planning, Design and Operation of Pedestrian Facilities. 

Unless otherwise noted, all references to “Tables," "Figures,"  or “Chapters” herein, are found in the 
Green Book (AASHTO 2011, 6th Edition). 

The New Jersey Administrative Code Section 7:13-11.6 requires that the travel surface of a public 
roadway be constructed at least one foot above the base flood elevation (BFE), unless it is not feasible 
and the road is constructed as close to the BFE plus one foot elevation as possible. Refer to Design 
Guidelines - Climate Resilience chapter for BFE information.  

3.1.2 CLASSIFICATIONS 

Prior to developing the elements of design, it is necessary that roadway(s) be classified as per standard 
AASHTO classifications in the Green Book. The classification of the roadway(s) shall be established in 
conjunction with the Traffic Engineering discipline. The roadways under the jurisdiction of the Port 
Authority of New York & New Jersey generally fall under the following AASHTO “Urban” classifications: 

 Principal Arterial—Serves as main movement. 

 Minor Arterial—Interconnects principal arterials. 

 Collectors—Connects local roads to arterials. 

 Local Roads and Streets—Allows access to abutting land. 

For more information or discussion on classifications see Chapter 1 of the Green Book. 
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3.1.3 GEOMETRIC AND MISCELLANEOUS ELEMENTS 

After classifying the roadway(s), establish the elements of design. These include design speed, sight 
distance, horizontal alignment, vertical alignment, and cross section elements such as cross slope, lane 
and shoulder widths, and sidewalk and pedestrian elements and curbs. 

3.1.3.1 DESIGN SPEED 

Design speed is a selected speed used to determine or establish the various geometric design features or 
characteristics of the roadway. The design speed shall be as established by the Traffic Engineering 
Discipline. 

3.1.3.2 SIGHT DISTANCE 

Sight distance is the length of roadway visible to the operator of a vehicle ahead. An important element of 
design is to arrange the geometric elements such that adequate sight distance is provided for safe and 
efficient operation. The following four types of sight distance shall be considered: 

A. Stopping Sight Distance 

Stopping sight distance is the distance that enables a vehicle traveling at or near the 
design speed to come to a complete stop before a stationary object ahead and in its path. 
As appropriate, the following three types of stopping sight distances shall be evaluated. If 
conditions permit, consider providing greater stopping sight distance to increase the 
margin of safety. 

1. Select appropriate stopping sight distance for horizontal curves as per Tables 3-1 
and Figure 3-22. 

2. Adjust stopping sight distance values to compensate for the roadway grades as per 
Table 3-2. 

3. Select appropriate stopping sight distance for crest vertical curves as per Table 3-34 
and Figure 3-43. 

4. Select appropriate stopping sight distance for sag vertical curves, as per Table 3-36 
and Figure 3-44. 

B. Decision Sight Distance 

Decision sight distance is the distance needed for the operator of a vehicle to detect and 
react when confronted with an unexpected or otherwise difficult to perceive information 
source or condition. Decision sight distance shall be evaluated at critical locations as 
follows: 

1. At an interchange or intersection where unusual or unexpected maneuvers are 
required. For example, a gore at an exit ramp or a left-hand exit off the main 
roadway. 

2. Changes in cross section such as toll plazas and lane drops. 

Decision Sight Distance shall be established in conjunction with the Traffic Engineering 
Discipline and selected from Table 3-3. 

C. Passing Sight Distance 

Passing sight distance is applicable only in the design of two-lane roadways (including 
two-way frontage roads). It is impractical to design crest vertical curves to provide for 
passing sight distance. 

1. Select appropriate passing sight distance for horizontal curves as per Table 3-4.  
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2. Select appropriate passing sight distance for crest vertical curves as per Table 3-35. 

D. Sight Distance at Intersecting Roadways 

The operator of a vehicle approaching an intersection should have an unobstructed view 
of the entire intersection and an adequate view of the intersecting roadway to permit 
control of the vehicle to avoid a collision. Select appropriate sight distance and sight 
triangle as per Chapter 9 of the Green Book. 

3.1.3.3 HORIZONTAL ALIGNMENT 

Once a design speed is established as per Paragraph 3.1.3.1, the horizontal alignment for the roadway 
can be designed. The design of the horizontal alignment for a roadway must consider the proper 
combination of horizontal curvature and cross slope, including superelevation. In no case shall the 
horizontal alignment for the roadway violate the minimum stopping sight distance as per Paragraph 
3.1.3.2 A. The following shall also be considered: 

1. When possible use a curve having a larger radius (flat curve) than the minimum 
selected as per Paragraph 3.1.3.3 A. 

2. Where compound curves are used, the ratio of the curves respective radii should not 
exceed 1.5:1. For intersections or other turning roadways (such as loops, 
connections, and ramps), this ratio may be increased to 2:1. For additional discussion 
on compound curves, see Chapter 3 of the Green Book. 

3. Avoid use of curves with small radius (sharp curve) following tangents or a series of 
flat curves. Sharp curves should be avoided on long or fairly steep grades.  

4. Reverse curves should include an intervening tangent section. Provide a length of 
the tangent between the reverse curves that is the sum of the superelevation 
transitions (i.e., superelevation runoff and tangent runout) calculated for each curve. 
For superelevation transition, see Paragraph 3.1.3.3 C.  

5. Broken-back curves (two curves in the same direction connected with a short 
tangent) should not be used.  

6. Horizontal alignment and its associated design speed should be consistent with other 
design features and topography.  

7. Other than intersections or other turning roadways (such as loops, connections, and 
ramps), the minimum length for horizontal curves should be about 15 times the 
design speed (in miles per hour [MPH]). 

A. Curve Radius 

1. The minimum radii of curves are important control values in designing for safe 
operation. Minimum radius is determined from the maximum rate of superelevation 
and the maximum side friction factor for design.  

2. Establish minimum radius as per Tables 3-7 thru 3-12.  Consider flatter curve if site 
conditions permit. 

3. A curve is not required if two bisecting tangents would result in a curve having a 
central angle less than 30 minutes. 

B. Superelevation 

Superelevation is introduced as an element of design, and specifically in horizontal 
curves, to assist vehicles maneuver through areas of curvature.  

There are practical limits to the rate of superelevation. High rates create steering 
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problems for drivers traveling at lower speeds, particularly during ice or snow conditions. 
Lower maximum superelevation rates may be employed but adjacent buildings, lower 
design speeds, and frequent intersections are limiting factors. The following are 
desirable: 

1. Urban arterials, collector roads and streets, local roads and streets: 4% maximum. 

2. Interstates and urban freeways: 6% maximum. 

3. Ramps: 6% maximum. 

Select minimum required curve radius for design superelevation rates as per Tables 3-8 
and 3-9. 

C. Superelevation Transition 

Superelevation transition is the term used to describe the length of roadway required to 
adjust the cross slope of the roadway typically from a normal crown section to 
superelevated section (i.e., one direction) or vice versa. Superelevation transition in the 
roadway cross slope consists of superelevation runoff and tangent runout sections.  

1. Select minimum required superelevation runoff length as per Table 3-17b.  

2. Select minimum required tangent runout length as per Tables 3-17b; 2.0% row. 

3. Superelevation runoff length with respect to Point of Curvature (PC) should be 
established as per Table 3-18. 

D. Superelevation for Low-Speed Roadways 

Although superelevation is advantageous, various factors often combine to make its use 
impractical in certain conditions, such as wide pavement area, surface drainage 
considerations, frequency of cross streets and driveways, or need to meet along an 
adjacent property or area. For this reason, superelevation is generally omitted for 
horizontal curves on low-speed roadways and centrifugal force is counteracted solely 
with side friction. Refer to Table 3-13b and Figure 3-14 for the relationship of 
superelevation, radius, and design speed. 

E. Lane Transition/Taper  

1. Based on the selected design speed, calculate the minimum required taper length as 
follows: 

L = (V x W)  For design speed greater than 40 MPH. 

L = (V
2
 x W)/60 For design speed less than 40 MPH. 

V = Design speed, in MPH. 

W = Lane width reduction in ft. 

L = Taper length in ft. 

2. Where possible, use a taper length longer than the minimum as calculated in 
Paragraphs 3.1.3.3 E.1. and E.3.  

3. For auxiliary lanes, the taper rate may be 8:1 [longitudinal: transverse or L: T] for 
design speeds up to 30 MPH and 15:1 L: T for design speeds 31 to 50 MPH. Refer to 
Chapter 9 of the Green Book. 

4. For taper and length of entrance and exit ramps, acceleration and deceleration lanes 
refer to Chapter 10 of the Green Book. 
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F. Width of Roadway 

1. Establish the width of roadway based on the number and width of lanes, use of 
shoulders, use of median, etc. 

2. In areas of curvature, it may be necessary to increase the width of the roadway. The 
additional width required is a function of the design vehicle, radius of curvature, and 
selected design speed. Select appropriate width as per Tables 3-28band 3-29.. 

3.1.3.4 VERTICAL ALIGNMENT 

A. When determining vertical alignment of the public roadway, the vertical elevation of the 
travel surface shall be at least one foot above the base flood elevation (BFE) in a flood 
hazard area. If this is not feasible, the elevation of the travel surface of the roadway and 
parking lot shall be as close to the BFE plus one foot elevation as possible.   

B. Horizontal and vertical alignments should complement each other. 

C. Vertical alignment consists of longitudinal grades and vertical curves. 

D. The selected design speed as well as existing site conditions, such as topography and 
subsurface conditions, shall be considered to establish the vertical alignment for the 
roadway. 

E. The vertical alignment shall ensure that water resulting from rain or snow is properly 
removed from the roadway. 

F. Alignment should be as flat as possible near intersections where sight distance is 
important. 

G. Longitudinal or Profile Grade 

1. Avoid frequent changes in profile grade.  

2. Maximum profile grade for design speed up to 45 MPH is 5%. 

3. Maximum profile grade for design speed greater than 45 MPH is 3 to 4%, depending 
on terrain. 

4. Minimum profile grade is 0.50%. 

5. Profile grades up to 1% steeper than the above respective values shown may be 
used if approved by the Chief Civil Engineer. 

H. Vertical Curves 

1. There are two types of vertical curves; crest vertical curve and sag vertical curve. The 
minimum length of a vertical curve (crest or sag) is established as follows: 

L = KA 

L = Minimum length of vertical curve.  

A = Algebraic difference in longitudinal grades, percent. 

K = Length of vertical curve per percent change in A, known as the design control. 

Crest Vertical Curve 

The minimum length of crest vertical curve is established based on sight distance. 
For most cases stopping sight distance controls. Select the appropriate K value as 
per Table 3-34. 

Sag Vertical Curve 
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The minimum length of sag vertical curve is established based on headlight sight 
distance. Select appropriate K value as per Table 3-36. Additionally, check to ensure 
that the minimum length satisfies requirement for riding comfort as follows: 

L = AV
2
/46.5 

L = Length of sag vertical curve, in ft.  

A = Algebraic difference in longitudinal grades, percent.  

V = Design speed, MPH. 

2. There is a level point on a vertical curve, which may affect drainage of the roadway. 
Typically, the drainage of a roadway is not compromised if the vertical curve is sharp 
enough such that a minimum grade of 0.30% is reached at a point approximately 50 
ft from the highpoint (for crest vertical curve) or low point (for sag vertical). This 
corresponds to a K value of 167 ft per percent change in grade, which is represented 
as “drainage maximum” line in Tables 3-43 (for crest vertical curve) and 3-44 (for sag 
vertical curve). All combinations above or to the left of this line satisfy the drainage 
criterion. The combinations below and to the right of “drainage maximum” line include 
flatter vertical curves. If so, then it is necessary to ensure that proper drainage of the 
roadway is provided. It is not intended that these values be considered a design 
maximum.The maximum algebraic difference in tangent grades (A) that an angle 
point is permitted for various design speeds is shown in the following table. This table 
is based on a length of vertical curve equal to 3 times the design speed (in MPH). 

Use of a Profile Angle Point 

Design Speed (MPH) Max A (percent) 

25 0.70 

30 0.55 

35 0.50 

40-45 0.40 

50 0.35 

55-60 0.30 

3.1.4 CROSS SECTION ELEMENTS 

3.1.4.1 CROSS SLOPE 

A. In tangent portion of the roadway having up to two traveled lanes in same direction of 
travel, the cross slope of the traveled lane(s) shall be 2%. In areas of horizontal 
curvature, adjust cross slope as per requirements in Paragraphs 1.3.3 B. and C. For 
roadways having three or more traveled lanes in the same direction of travel, adjust the 
cross slope such that the cross slope to the left of the middle lane is reduced to 1.5% and 
the cross slope to the right of the middle lane is increased to 2.5%. 

B. The cross slope of the shoulder should be sufficient to remove water resulting from rain 
or snow. The maximum cross slope of the shoulder shall not exceed 8%.  

C. Following are recommended cross slopes for various types of shoulders: 

1. 2 to 6% for bituminous or concrete-surface shoulder (often the cross slope is equal to 
the adjacent traveled way). 

2. 8% for vegetated shoulder. 
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3.1.4.2 WIDTH OF LANE 

Lane width shall be 12 ft. For low-speed urban streets, 11-ft lanes are acceptable. In areas of curvature, it 
may be necessary to increase the width of lane as per Paragraph 3.1.3.3 F. 

3.1.4.3 WIDTH OF SHOULDER 

A. A shoulder is the portion of the roadway contiguous with the traveled way. It is provided 
to accommodate stopped vehicles and for emergency purposes. The shoulder is also 
often used to contain and remove water resulting from rain or snow. An additional 
benefit that results from providing a shoulder is increased sight distance in areas of 
curvature as well as giving drivers a sense of safe and open roadway. 

B. Width of shoulders vary by roadway classifications and generally vary from 6 to 8 ft. 
Heavily traveled, high-speed highways and highways carrying large numbers of trucks 
should have usable shoulders at least 10 ft wide and 12 ft wide where truck volume is 
more than 250 average daily traffic (ADT). 

C. Provide a shoulder having a minimum width of 3 ft on both sides of the traveled way. For 
additional discussion on shoulders see Chapter 4 of the Green Book. 

3.1.4.4 ROLLOVER 

Rollover is defined as the algebraic difference (in percent) in cross slope between to adjacent traveled 
lanes or between the traveled lane and shoulder. Do not exceed the following values: 

A. Between two adjacent traveled lanes: 4% maximum.  

B. Between traveled lane and shoulder: 8% maximum. 

3.1.4.5 SIDEWALK AND PEDESTRIAN ELEMENTS 

A. Sidewalks and accessibility ramps shall comply with the requirements of the Americans 
with Disabilities Act Accessibility Guidelines (ADAAG). Location of sidewalks and 
accessibility ramps are to be developed in conjunction with the Architectural and Traffic 
Engineering Disciplines. 

B. The minimum clear width of the sidewalk shall be 5 ft. Additional width may be required 
to accommodate signs, structures, traffic signal control devices, etc. if proposed. 

C. The maximum sidewalk cross slope is 2%. 

D. For accessibility ramp requirements refer to Standard Detail 062.021. 

E. Do not locate utility hardware such as covers, grates, and obstructions within any 
accessibility ramp, including the landing. 

3.1.4.6 CURBS 

A. General 

1. Do not use curbs for the purpose of redirecting errant vehicles away from roadside 
obstructions. Use an appropriate traffic barrier where such redirection is necessary. 

2. Curbs are primarily used on frontage and low-speed roadways, to facilitate drainage 
of the roadway, to separate vehicular traffic and pedestrians, roadside maintenance 
operation, and to delineate the edge of roadway. Curbs should not be used adjacent 
to high-speed traveled lanes or ramp areas except at the outer edge of the shoulder 
where needed for drainage. 
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3. Curbs greater than 4 inches in height shall not be installed in front of guide rail end 
terminals.  Where there is an existing curb or proposed curb greater than 4 inches in 
height, 75 feet of the curb immediately in advance of and 50 feet beyond the front of 
a guide rail terminal shall be removed and replaced with sloping curb 4 inches or less 
in height. 

4. Curbs should not be built where impact attenuators are to be installed.  Where there 
is an existing curb, it is recommended that all curbs and islands be removed 
approximately 50 feet in front of an impact attenuator and as far back as the unit's 
backup.  It is not essential to remove existing sloping curbs four inches or less in 
height.  Vertical curbs greater than 2 inches and sloping curbs greater than 4 inches 
in height should be removed.  If it is necessary to replace curb that has been 
removed, a curb with a maximum height of 2 inches should be provided. 

B. Curb Configurations 

1. Sloping Curb 

The design of the sloping curb allows vehicles to easily mount the curb. Sloping type 
curbs, no greater than 4 inches in height, are preferred at any design speed but are 
required when the design speed is 55 MPH or greater. For Sloping Curb (Type II), 
refer to Standard Detail 060.003.  Where guide rail is adjacent to curb at design 
speeds of 60 MPH or higher, the sloping face of the curb shall be no steeper than 
1V:3H (Sloping Curb Type IV, Standard Detail 060.003). 

2. Vertical Curb 

Vertical curbs are intended to discourage vehicles from leaving the roadway. When 
proposed, vertical curbs are desirable in conjunction with safety or inspection walks 
along the faces of long walls, bridges, and tunnels. For Vertical Curb (Type I), refer to 
Standard Detail 060.003. Limit curb reveal to the following: 

a. For Design Speed greater than 45 MPH, the curb height shall not exceed 4 
inches.  

b. For Design Speed less than or equal to 45 MPH, the desirable curb height is 4 
inches, but no greater than 6 inches.  

c. Where sidewalks are proposed and frequent pedestrian activity is expected, 6 
inch high curb may be used. 

3. Where guide rail is adjacent to curb, sloping curb is preferred, however, vertical curb 
is permitted at a design speed of 50 MPH or lower.  

C. Curbs in Along Bridge Parapets and Retaining Walls 

1. The vertical curb should match the vertical curb use on the approach roadways.  

3.1.4.7 FORESLOPE 

Foreslope is the immediate area adjacent to the traveled way or shoulder. When required, design side 
slope as follows:  

A. Desirable foreslope: 1(vertical): 4(horizontal).  

B. Foreslope of 1(vertical): 3(horizontal) or steeper is permitted when site conditions do not 
preclude use of desirable foreslope. However if used, coordinate with the Traffic 
Engineering Discipline who will determine if a road side barrier is required. 

C. Foreslope of 1V:2H is not considered mowable by regular mowers. For stability 
concerns regarding slopes, consult Geotechnical Engineering. 
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3.2 ELEMENTS OF DESIGN FOR CONTAINER TERMINALS AND INTERMODAL CONTAINER 

TRANSFER YARDS 

3.2.1 GRADING 

A. Grading shall be compatible with proposed mode(s) of operation (i.e., equipment used to 
handle and stack containers), layout, and to provide for drainage of the area. Modes of 
operation include straddle carrier, reach stacker, top pick, rubber tire gantry (RTG) 
crane, rail mounted gantry (RMG) crane, tractor trailer, and bomb cart or yard hostlers 
(custom chassis and tractor combination). See Figure 1 and Figure 2 for typical grading 
patterns. 

B. Grade in areas designated for stacking or storage of containers shall not exceed 2%. 
Desirable grade is 1 to 1.5%. To prevent tipping (safety issue) during handling and/or 
stacking of containers, avoid abrupt changes in grade. This is especially critical when 
the mode of operation includes straddle carriers. 

C. Grade in areas not designated for stacking or storage of containers shall be compatible 
with the proposed operation within those areas. However, grade should not exceed 4%. 

D. Grade in an area designated for mode of operation that will include RTG require special 
attention. Generally, is it required that the RTG be level in the gantry direction. This is 
achieved by establishing identical grades at both sides of the RTG gauge or gantry. 
However, some slope in the gantry direction may be acceptable. If necessary, consult 
with the manufacturer of the RTG crane to determine maximum permissible slope in the 
gantry direction. 
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Figure 1 
Typical Layout and Grading for Intermodal Yard 
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Figure 2 
Typical Grading for Open Area Container Operation 

 
E. Establish ridges and low points to comply with requirements of Paragraph 3.6.4.A.a 

Area of Runoff under Elements of Design for Stormwater Drainage Systems. See Figure 
2 for typical grading pattern where catch basins are used. In areas designated for 
stacking or storage of containers, limit slope rollover (at ridges and low points) to 
absolute maximum of 4 %. 

3.2.2 DRAINAGE 

A. Use catch basins, trench drains, or combination thereof compatible with the grading to 
collect runoff. 

B. In the case of catch basins proposed in open areas, comply to Paragraph 3.6.4.A.a Area 
of Runoff under Elements of Design for Stormwater Drainage Systems.  
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3.2.3 SHIP CRANE RAILS 

A. Historically, the gauge (centerline to centerline) for ship crane rails is 50 ft. However, 
with the introduction of larger ships or vessels the gauge is now commonly 100 ft. The 
tenant/Line Department will establish the gauge. Additionally, the requirement for equal 
leg or unequal leg cranes must be established. In the case of an equal leg crane, the 
elevation of both the water and landside crane rails are equal. In the case of an unequal 
leg crane, the elevation of the waterside crane rail is slightly higher than the landside 
crane rail. Use of unequal leg cranes is common to ensure to allow for proper drainage 
or run-off of the wharf and the immediate adjacent upland area. 

B. Crane rails shall have zero% longitudinal grade unless otherwise directed in writing by 
the tenant/Line Department. 

C. Catch basins and their associated (“waffle”) grading shall not be located between the 
rails and shall be as far as practical from the rails unless otherwise specified by the 
tenant/Line Department. Typically, there is a slope from a crown (ridge) toward the 
waterside rail, and drainage flows across that rail and spills over the face of the wharf (in 
lieu of using catch basins). 

D. The typical section for equal leg crane rails has a crown between the rails. For unequal 
legs, the crown may be at or landward of, the landside rail if minimum slope 
requirements can be achieved. 

3.2.4 TRACK CENTERS AND CLEARANCES 

See Track Centers and Clearances under Elements of Design for Track Work. 

3.2.5 GRADING AT TRUCK DOCKS AND BUILDINGS  

A. Grades shall be coordinated with the proposed building floor elevation. Establish grades 
at truck docks based on the tenant/Line Department written requirements for height, 
load levelers, etc. 

B. It is desirable to slope grade away from the truck docks and the building. Depressed 
truck docks require drainage. Use trench drains for drainage and ensure that 
maintenance cleaning can be performed. 

C. The desirable maximum slope for depressed truck docks is 3% with an absolute 
maximum slope of 10%. 

3.3 ELEMENTS OF DESIGN FOR AIRFIELDS 

3.3.1 CLASSIFICATION AND GEOMETRY 

A. In accordance with Federal Aviation Administration (FAA) classification policy for airports, 
the airports operated by the Port Authority of New York & New Jersey fall under aircraft 
approach categories C and D. Elements of design shall comply with all requirements of 
Design standards based on Airplane Design Group (ADG) noted herein. 
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 Aircraft Approach Category C and D (Distance in Feet) 

 JFK EWR LGA SWF TEB 

Aircraft Design Group (ADG) VI V
1
 IV V

1
 III 

Runway (R/W) Safety Area (total 
width) From centerline of R/W 

   500 

   250 

500 
250 

500 
250 

500 
250 

500 
250 

Taxiway (T/W) Object Free Area 
(total width) From centerline of T/W 

   386 

   193 

320 
160 

259 
129.5 

320 
160 

186 
93 

Taxiway Safety Area (total width) 
From centerline of T/W 

   262 

   131 

214 
107 

171 
85.5 

214 
107 

118 
59 

Taxilane Object Free Area (total 
width) From centerline of taxilane 

   334 

   167 

276 
138 

225 
112.5 

276 
138 

162 
81 

 150/5300-13A - Change 1, Table 3-5 and Table 4-1 
1
Except for those routes identified for use by New Large Aircraft (NLA), which have special requirements. 

 

B. ADG and Aircraft Approach Category govern Airfield Runway (R/W) pavement geometry. 
See A/C 150/5300-13A - Change 1, Table 3-5 for current FAA Standards. 

C. As of 9/28/2012, ADG no longer governs Airfield Taxiway (T/W) pavement geometry. 
ADGs are based on wingspan and tail height, but not the dimensions of the aircraft 
undercarriage. The design of pavement fillets must consider such undercarriage 
dimensions, therefore Taxiway Design Groups (TDGs) were established. TDGs are 
based on the overall Main Gear Width (MGW) and the Cockpit to Main Gear Distance 
(CMG). TDGs designs reduce the amount of fillet pavement required compared to the 
former ADGs design. Some airplanes have special steering characteristics (e.g. steerable 
main gear). In such cases, use the "effective CMG" provided by the manufacturer.  

 In contrast to ADGs, TDGs are not facility specific. TDGs are to be assigned to 
pavements on an individual basis with respect to the specific use of each T/W. All TDG 
designations, and geometry derived from these designations, must be approved by the 
Port Authority of New York & New Jersey Aviation Planning Division. 

D. Basic layout shall conform to Facility Master Plan and/or approved functional drawings. 
Layout shall comply with airport geometry requirements as set forth in the FAA’s Advisory 
Circular entitled “Airport Design” (AC 150/5300-13A-Change 1). 

E. Markings for Runway Holding Position. 

 

 
 
 
 
 
 
 

* FAA-AC 150/5340-1, 150/5300-13A - Change 1, Table 3-5 and Table 4-1 

3.3.2 SURFACE GRADIENT 

A. Longitudinal grade and cross slope shall conform to requirements in Chapter 3 of FAA 
Advisory Circular (AC) ”Airport Design” (AC 150/5300-13A-Change 1) for Aircraft 
Approach Categories C and D. 

Markings for Runway Holding Position* 

 EWR JFK LGA SWF TEB 

Minimum Distance from R/W 
Centerline to Hold Side of Marking 

280 ft 280 ft 250 ft 280 ft 250 ft 

http://www.faa.gov/airports/resources/advisory_circulars/index.cfm/go/document.current/documentNumber/150_5300-13
http://www.faa.gov/airports/resources/advisory_circulars/index.cfm/go/document.current/documentNumber/150_5300-13
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B. Projects requiring maintenance of runway or taxiway pavements (overlays, inlays, or 
replacement) may require adjustment to elements of design noted herein. Evaluate 
existing grades (longitudinal and cross slope) to determine if conditions would not allow 
for compliance with the elements of design. If existing conditions do not allow for 
compliance with the elements of design, then a design exception must be obtained from 
the Chief Civil Engineer. 

C. Longitudinal Grade 

1. Generally as flat as possible, using the minimum grades consistent with surrounding 
controls (i.e., intersections, adjoining and connecting T/W, R/W, and aprons, etc.). 

2. For R/Ws, the maximum longitudinal grade is ±1.5% however; longitudinal grade may 
not exceed ±0.80% in the first and last quarter, or first and last 2,500 ft, whichever is 
less, of the R/W length. The maximum allowable grade change is ±1.5%; however, 
no grade changes are allowed in the first and last quarter, or first and last 2,500 ft, 
whichever is less, of the R/W length. Vertical curves for longitudinal grade changes 
are parabolic. The length of the vertical curve is a minimum of 1,000 ft for each 1.0% 
of change. The minimum allowable distance between the points of intersection of 
vertical curves is 1,000 ft multiplied by the sum of the grade changes (in percent) 
associated with the two vertical curves. Refer to Figure 3-22 of AC 150/5300-13A-
Chage I. 

3. For T/Ws, the maximum longitudinal grade is ±1.5% with vertical curves having a 
minimum length of 100 ft for each 1.0% change in grade. The maximum algebraic 
change in longitudinal grade is 3.0%. The minimum distance between changes in 
grade shall be 100 ft times the algebraic sum of the grade changes in percent. A 
vertical curve is not necessary when the grade change is less than 0.40%, nor where 
a T/W crosses a R/W or T/W crown. Primary, higher speed T/W should be designed 
to higher criteria than less-used T/W whose geometry dictates slow speeds. 

4. The surface gradient requirements for the primary or higher category R/W take 
precedence over the lower category R/W. . Transverse grades may have to be 
adjusted to avoid excessive R/W roughness. The centerline profiles of both R/Ws 
take precedence over the offset (wheel path) profiles and cross slopes.  

3.3.3 CROSS-SLOPE 

3.3.3.1 GENERAL 

A. Both R/Ws and T/Ws are normally designed as crowned sections at 1.5% cross slopes. 
The recommended minimum cross slope is (the FAA minimum) 1.0%. The absolute 
minimum cross slope is 0.5% for short distances on non-primary surfaces (except at 
intersections). 

B. R/W cross slopes are not changed to accommodate taxiways. 

C. For T/Ws with a one-way cross slope, the cross slope shall be limited to 1.0% desirable 
maximum. Steeper slopes can tilt aircraft causing fuel transfer within the wings and 
passenger discomfort. Where steeper slope (1.5% maximum) is required on the low side 
of the centerline, the high side should be reduced in order to result in a net effective 
slope of 1% between the main gear assemblies. 

D. Cross-slopes for shoulder and erosion pavements shall be in the range of 1.5% to 5.0% 
(for the R/W or T/W, the typical grades are 3.0%)  For unpaved turf areas, cross slope 
shall be in the range of 1.5% to 3.0%. Conform to the FAA recommendations for a 1.5 
inches pavement edge drop to unpaved surfaces and for a 5% slope for minimum 10 ft 
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width adjacent to pavement edges to promote drainage away from the pavement. 

3.3.3.2 ADJUSTMENT TO GRADES AT INTERSECTIONS 

A. In the case where a R/W and T/W intersect, maintain the longitudinal grade of the R/W 
through the intersection. The R/W cross slope, usually 1.5%, is maintained to the 
established edge(s), or width, of the R/W. Adjust the grades of the intersecting T/W to 
meet the edge(s) of the R/W. 

B. In the case where two (2) T/Ws intersect, maintain the longitudinal grade and cross slope 
of the primary taxiway through the intersection. The cross slope (within the width of the 
keel or path of main gear) of the primary T/W is maintained. Adjust the grades of the 
intersecting T/W to meet the edge(s) of the keel of the primary T/W. 

C. In the case where two (2) R/Ws intersect, apply the following: 

1. Grade to maintain longitudinal grade requirements for both R/W centerlines. This 
generally results in very flat cross slopes within the intersection. In order to promote 
the best possible drainage, the change in cross slope (runout) to the standard cross 
slope (1.5%) should be made as rapidly as possible up to a maximum rate of 0.25% 
in 25 ft. 

2. Maintain a smooth profile within the width of the keel or the path of the main gear 
using vertical curves. It is acceptable to use an approximate, non-mathematical curve 
produced by increasing (decreasing at sags) the slope between successive spot 
elevations with a rate of change equal or greater than the prior rate of change. Note: 
R/W intersection grading is an iterative process. This is because of practical 
considerations of presentation and field layout (station spacing, rounding off, etc.) 
and paving tolerances in the field (operator controls, rolling, and finishing, etc.). 

3. The primary R/W takes precedence over the secondary R/W. The centerline profiles 
of both R/Ws take precedence over the offset (wheel path) profiles and cross slopes. 
The design of the more important element produces fixed grades for succeeding 
elements. 

4. Verify the proposed R/W profile using Aircraft Simulation Software. Use the B-737-
800 aircraft to run the simulation tests. Run simulations for take-offs, landings, and 
velocity sweep. Vertical accelerations should be as low as practical, but should not 
exceed 0.3g at the center of gravity. 

3.3.3.3 CHANGES IN CROSS SLOPE 

A. Runways: Changes are undesirable, and where required, use smallest rate of change 
practical up to a maximum of 0.25% in 25 ft. 

B. Taxiways: Keep to minimum consistent with aircraft speed up to desirable maximum rate 
of change of 0.25% in 25 ft. The absolute maximum of 0.50% in 25 ft may be used on 
very slow speed taxiways, and only where surroundings dictate the need. Transitions 
from positive to negative cross slopes are discouraged. Where necessary, the rate of 
change from +0.5% to –0.5% should be accomplished as rapidly as possible to avoid 
creating drainage problems. 

3.3.4 APRON GRADING 

A. Maximum allowable and desirable grade in any direction is 1.0%. The maximum grade 
change is 2.0%. The minimum grade in any direction is 0.5% for rigid pavements and 
0.75% for hot-mix asphalt pavements. Design apron grades to direct runoff of storm 
water away from any building. 
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B. Conform to National Fire Protection Association (NFPA) requirements for location, 
spacing, and grading to drainage inlets in aircraft fueling areas.  

3.3.5 STABILIZATION REQUIREMENTS FOR AREAS SUBJECT TO JET BLAST 

Ensure areas that will be subject to jet blast are properly stabilized with a stabilization pavement. The 
stabilization pavement shall conform to the latest Port Authority of NY & NJ standard detail Flexible 
Pavement Sections-LGA (062.001) or Flexible Pavement Sections-JFK/EWR (062.004), or with the latest 
FAA Advisory Circular, whichever results in thicker pavement. 

Upon approval of Chief Civil Engineer, an artificial turf system can be utilized for the areas adjacent to 
certain airfield pavements as an alternate to natural turf to mitigate localized erosion problems caused by 
jet blast. For additional discussion on airside application of the artificial turf, refer to AC 150/5370-15B.  

3.4 ELEMENTS OF DESIGN FOR TRACK WORK 

3.4.1 PORT AUTHORITY TRANS-HUDSON (PATH) FACILITIES 

3.4.1.1 GENERAL 

PATH track utilized for revenue service shall conform to Federal Railroad Administration (FRA) standards 
for Class 3 track and where possible designed for an operating speed of 60 MPH. PATH track utilized for 
non-revenue service (or yard tracks) shall conform to standards for FRA Class 1 track and designed for 
an operating speed of 15 MPH. 

The New Jersey Administrative Code Section 7:13-11.6 requires that the travel surface of a railroad be 
constructed at least one foot above the base flood elevation (BFE), unless it is not feasible and the 
railroad is constructed as close to the BFE plus one foot elevation as possible. Refer to Design 
Guidelines - Climate Resilience chapter for BFE information.  

3.4.1.2 GAGE 

A. PATH track shall be of standard 4’ - 8½” gage. The gage shall never be less than 4’ - 8” 
regardless of the class of track. Gage widening as required shall be applied to all curves 
having a radius of 750 ft or less. See table below. 

B. The standard gages measured perpendicular to the track (radially on curves) between 
opposite points on the gage surface of the rails, in a plane 5/8 inch below the rail head, 
shall be in accordance with the following table: 

 

Track Description PATH Standard Gage 

Tangent 4’ - 8½” 

Curve having a radius greater than 750 ft 4’ - 8½” 

Curve having a radius between 750 and 350 ft 4’ - 8¾” 

Curve having a radius less than 350 ft 4’ - 9” 

3.4.1.3 HORIZONTAL ALIGNMENT 

A. General 

1. Horizontal track alignment consists of a series of straight (tangent) lengths of track 
connected by simple, compound, transition, or reverse curves. 

2. The outer or high rail on curves and the rail farthest from the contact rail on tangents 
shall be used as the line rail. The line rail shall be used whenever any work involving 
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the horizontal alignment is performed. Reference all horizontal alignment 
measurements and sightings to the gage line of the line rail. 

3. The minimum distance between centers of tangent tracks at the same level shall be 
as follows: 

a. 13 ft 0 inches in subways with no interior walls or columns. 

b. 13 ft 6 inches outside of subway. 

c. On curves, to provide clearance between cars equivalent to that obtained for 
tangent track above, increase the minimum track center distance to compensate 
for end, and center excesses of rail cars and the effects of superelevation. 

B. Minimum Length of Tangent 

1. Except as noted below, determine the minimum length of tangent by the following 
formula: 

LT = 3V 

Where: LT = Minimum length of tangent in ft. 

  V = Design speed, in MPH. 

2. For spiraled compound or reverse curves, the above tangent length requirement 
does not apply. A desired minimum tangent length of 100 ft on mainline track and an 
absolute minimum of 50 ft, which may be used only with the approval of PATH, shall 
be maintained at all times. 

C. Horizontal Curves 

1. Define horizontal curves by either radius or by the chord definition of curvature and 
specify by degree of curve (D): 

D = 2sin-1 (50/R) 

In reconstructing existing tracks, every opportunity shall be taken to lessen the 
existing curvature. 

2. Determine the minimum length of horizontal curve by the formula below, except that 
a desired minimum circular curve length of 100 ft (excluding spirals) and an absolute 
minimum circular length of 50 ft (excluding spirals) shall be maintained regardless of 
speed: 

Lc = 3V 

Where: Lc = Minimum length of horizontal curve in ft (excluding spirals). 

  V = Design speed, in MPH. 

3. The minimum radius on the mainline track is 115 ft. 

D. Spiral Transition Curves 

1. Spiral transition curves are curves of gradually increasing curvature providing smooth 
transition of train cars from tangent to circular track. Spiral transition curves are not 
required at turnouts and crossovers. In general, the spiral transition curve shall be of 
sufficient length to permit full superelevation runoff within its length. 

2. Spiral transition curves in mainline track shall be placed at the ends of simple curves 
and between segments of compound curves. 
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3. Minimum length of spiral transition curves shall be the greatest length obtained from 
the formulas below. In no case shall a spiral transition curve with a length less than 
40 ft be used. It is desirable that a minimum length of 100 ft be used on all mainline 
track. 

Ls = 62Ea 

Ls = 1.63EuV 

Ls = 1.22 EuV (If 1.63EuV is cost prohibited or due to space restrictions) 

Where: Ls = Length of spiral transition curve, in ft. 

  Ea = Track superelevation, in inches. 

  Eu = Unbalanced superelevation, in inches. 

  V = Design speed, in MPH. 

4. The track superelevation shall be accomplished linearly throughout the length of the 
spiral transition curve. The running off of superelevation on the adjoining tangent, or 
in less than the full length of the spiral transition curve, is prohibited without the 
approval of PATH. 

E. Reverse Curves 

Avoid reverse curves on mainline track. If necessary, then approval from PATH is 
required. The reverse curve shall have spirals or transition curves with a minimum 
tangent distance of 100 ft between reverse curves and with the rate of change of 
superelevation being constant through both curves. 

F. Compound Curves 

Compound circular curves may be used provided that they are connected by an 
adequate spiral or transition curve. Spiral or transition curve for compound curves are not 
required when the difference in radii is less than the following: 

Rl-Rs < 0.34(Rs/V)
2
 

Where: Rl = Larger radius, in ft. 

 Rs = Smaller radius, in ft. 

 V = Design speed, in MPH. 

Use the formulas in Paragraph 4.1.3.D. to calculate the length of compound spiral (Lcs) 
when Rl-Rs>0.34(Rs/V)

2
, where Ea=Eal-Eas and Eu=Eul-Eus. 

It is desirable that each curve segment in a compound curve shall be at least 100 ft in 
length, excluding spirals. However, maintain a minimum of length 50 ft at all times. 

G. Horizontal Angle Points 

Curves with a calculated external distance of ½ inch (0.0417 ft) or less are too 
inconsequential to construct in the field and maintain. Avoid such horizontal curves by 
either lengthening the curve or by using a horizontal angle point when the algebraic 
difference of the bearings is 0.15° (0° 09’) or less. 

3.4.1.4 TRACK SUPERELEVATION 

A. General 

Superelevation is the amount that the outer rail of a curve is raised above the inner rail. It 
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is provided to overcome or partially overcome the effects of curvature and speed. 
Balanced superelevation is that which exactly overcomes the effect of negotiating a curve 
at a given speed for a given radius of curvature, placing the resultant of the centrifugal 
force and the weight of the equipment perpendicular to the plane of the track. 
Unbalanced superelevation is that amount greater or less than the balanced 
superelevation requirements for a given combination of speed and curvature. 

B. Maximum Superelevation 

Maximum track superelevation shall be 4 inches actual superelevation or 3 inches 
unbalance, unless otherwise approved by PATH. 

C. Constant Superelevation 

Superelevation shall be constant throughout horizontal curves. Accomplish 
superelevation by maintaining the top of inside rail at the top of rail profile and raising the 
outside rail by an amount equal to the track superelevation. If a curve is superelevated, 
the full superelevation should be provided throughout the curve. 

D. Track Superelevation 

1. Determine track superelevation to the nearest ¼ inch by the following formula: 

Eq = Ea+Eu = 0.0007DV
2
 = 4.01V

2
/R 

Where: Eq = Equilibrium superelevation, in inches. 

  Ea = Actual track superelevation, in inches. 

  Eu = Unbalanced superelevation, in inches. 

  D = Degree of curve. 

  V = Design speed, in MPH. 

  R = Radius of curve 

2. Determine track unbalanced elevation by the following formula: Eu = 0.000292V
2
D or 

1.67V
2
/R. 

These formulas result in a theoretical split of the total elevation to 60% actual 
superelevation and 40% unbalanced elevation. The unbalanced elevation may be 
increased above this limit to the maximums stated above only where required by 
design speeds due to constrictions of the alignment. 

E. Minimum Superelevation 

A minimum of ½-inch superelevation is required on horizontal curves that require 
superelevation. 

F. Superelevation Runoff 

1. In general, the rate of increase or decrease of superelevation runoff shall be 1 inch in 
40 ft. However, portions of the PATH track network are built with a superelevation 
runoff rate of one inch in 31 ft. Review PATH Track Charts to determine the 
applicable superelevation runoff rate. 

2. Superelevation runoff must occur at a uniform rate within the full length of the spiral 
transition curve. If physical conditions do not permit a spiral transition curve long 
enough to accommodate the minimum length of superelevation runoff, then up to 1 
inch of the superelevation runoff may be made on tangent track if approved by PATH. 

G. Limits 
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1. Unless greater superelevation is approved by PATH, surface horizontal curves to not 
more than 4-inch superelevation. If approved, do not exceed 6-inch superelevation. 

2. Unbalanced elevation may be used on horizontal curves where physical conditions 
and train operations necessitate. The practical amount of unbalanced elevation is 1½ 
inches but shall not exceed 3 inches. 

3. The maximum rate of curve runoff shall be as follows: 

 

Authorized Speed (MPH) Rate of Runoff 

30 and less ¾” in 31 feet 

31 to 45 ⅝” in 31 feet 

46 to 60 ½” in 31 feet 

 

4. Elevation runoff shall be at uniform rate. 

3.4.1.5 VERTICAL ALIGNMENT 

A. General 

1. When determining vertical alignment of the railroad, the vertical elevation of the travel 
surface shall be at least one foot above the base flood elevation (BFE) in a flood 
hazard area. If this is not feasible, the elevation of the travel surface of the railroad 
shall be as close to the BFE plus one foot elevation as possible.   

2. Join constant top of rail profile grades with vertical curves at crest and sags. On 
horizontal curves, top of rail profile shall be along the low rail (rail on inside of curve). 

3. The maximum desirable profile grades are as follows: 

a. Do not introduce profile grade on mainline track exceeding a rate of 4.0%. 

b. Do not introduce profile grade on yard track exceeding 1.0%. 

c. Do not introduce profile grade on track within limits of stations exceeding 0.4%. 

 

4. Minimum Length of Constant Profile Grade 

Avoid frequent changes in profile grade. Generally, determine the minimum length of 
constant profile grade by the formula below, except that a desired minimum constant 
profile grade of 300 ft and an absolute minimum of 100 ft shall be maintained. 

LVT = 3V 

Where: LVT = Minimum length of constant vertical tangent, in ft. 

 V = Design speed, in MPH. 

B. Vertical Curves 

1. Minimum Length of Vertical Curve 

a. The minimum length of vertical curve is 100 ft or greater based on the length as 
calculated using the following formulas: 

LVC = (G/g) x100 

LVC = 3V 

LVC = 2.15xGxVx(V/A) 
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Where: LVC = Length of vertical curve, in ft. 

 G = The algebraic difference in profile grades approaching and 
 leaving the vertical curve, in percent. 

 V = Train velocity, in MPH. 

 A = Vertical acceleration, 0.6. 

 g = The rate of change of profile grade per 100-ft station, in 
 percent, according to the formulas below. 

b. Determine the maximum rate of change of profile grade per 100-ft station (g), in 
percent, as follows: 

  g = 3000/V
2
 at crest vertical curve on tangent. 

  g = 4500/V
2
 at sag vertical curve on tangent. 

  Where: V= Design speed, in MPH. 

c. Maintain an absolute maximum rate of change of profile grade of 0.83% per 
100-ft station. 

d. The minimum radius of vertical curve shall be 2,000 ft. Radius of vertical curve 
is defined by: RVC = (100 LVC)/G. 

C. Reverse Vertical Curves 

Provide a minimum tangent of 100 ft between reverse vertical curves. 

D. Compound Vertical Curves 

Compound or unsymmetrical vertical curves may be used if all parts of the curves meet 
the requirements of Paragraph 3.4.1.5 B, Vertical Curves. 

E. Vertical Angle Points 

Curves with a calculated middle ordinate less than 1/4 inch (0.021 ft) are too 
inconsequential to construct in the field and maintain. Avoid such vertical curves by either 
lengthening the curve or by using a vertical angle point when the algebraic difference of 
the profile grades is 0.16% or less. 

3.4.1.6 STATIONS 

A. Horizontal Track Alignment 

Tracks within station limits shall be tangent where practicable. The minimum platform 
length shall be 530 ft. 

B. Vertical Track Alignment 

Maximum profile grade within station limits shall be 0.40%. Desirable profile grade is 
0.0%, provided drainage requirements are satisfied. Avoid vertical curves within station 
limits. 

3.4.1.7 CLEARANCES 

A. The minimum desirable wayside clearance along PATH Right-of-Way, west of the Tunnel 
Portals is 8’- 6”, measured from centerline of track, except as noted below: 

Station platforms  4’ - 7½” 
Employee platforms  5’ - 8” 
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B. The minimum desirable wayside clearance on tangent track in PATH Tunnel System is 6’ 
- 0” measured from center line of track, except as noted below: 

Station platforms  4' - 7½” 
Duct bank  5’ - 6” 

C. On curved tunnel track, clearances shall be increased by ½” per degree of curve to allow 
for end and center car overhang. 

D. The minimum desirable overhead clearance along PATH Right-of-Way, west of Portals, 
is 17’ - 0”. 

E. The minimum desirable overhead clearance in the PATH Tunnel System is 12’ - 6”. 

F. The minimum desirable track centers for mainline and yard tracks, west of Portals is 13’ - 
0”. 

3.4.1.8 BALLAST 

A. Ballast material shall meet requirements of the American Railway Engineering and 
Maintenance-of-Way Association (AREMA) Table 1-2-1. 

B. Ballast cross-sections shall conform to the AREMA Standard Sections. Maintain cribs at 
a maximum of 1 inch below top of tie. Provide an additional 6 inches of shoulder ballast 
for curves over l degree (Radius = 5,730 ft) having continuous welded rail. 

C. Ballast shall meet AREMA recommendations for gradation size “3” except in locations of 
limited clearance between bottom of ties and the top of invert, where size “4” shall be 
used with permission of PATH. 

D. Specify or show a minimum of 12 inches of ballast below the bottom of tie. 

3.4.1.9 ROADBED OR SUB-BALLAST 

Roadbed, or sub-ballast, shall be a minimum of 12” thick unless soil conditions warrant greater thickness. 
Roadbed, or sub-ballast, shall conform to Dense Graded Aggregate Base Course as per standard 
Technical specification Section 02231 entitled Aggregate Base Course. 

3.4.1.10 TIES 

A. Wood ties shall be treated oak or mixed hardwood meeting all requirements of AREMA 
and the latest version of the PATH Standard Technical specifications.  

B. Open area mainline ties shall be 7”x9”x8’-6”. Contact rail ties shall be 7”x9”x9’-6”. Tunnel 
and yard ties shall be 6”x8”x 8’-6” or 9’-6”. Ties supporting switch machines shall be 
10”x8”x by length shown on PATH Standard Details. 

C. Concrete ties may be used with permission of PATH.  

3.4.1.11 TIE SPACING 

A. Maintain tie spacing (center to center) as follows: 

 

Track Description 
Nominal Spacing 

(inches) 
No. of Ties per 39 

foot of rail 
Maximum Spacing 

(inches) 

Main 21½ 22 26 

Tunnel 18 26 24 

Yard 24 19 30 
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B. Contact rail ties shall be placed every fifth tie, with the exception of end approaches 
where they shall be placed as required. In no case shall the spacing between contact 
rail ties exceed 11 ft in main track, and 12.5 ft in yard track. 

C. At rail joints, adjust spacing of ties such that maximum spacing (center to center) is 18 
inches. 

3.4.1.12 RAIL 

A. Running Rail 

Open area mainline track and yard tracks shall utilize 115 RE rail. Tunnel track shall 
utilize 100 ARA-B or 115 RE rail where clearance permits. 

B. Contact Rail 

1. The contact rail is required to conduct electric current. Low electrical resistance is 
essential. On mainline track, the contact rail shall be 150PS or 84C rail. Yard tracks 
shall utilize 150PS rail. Mainline tunnels shall utilize 75# HM section or 84C rail. 

2. Gage and height of contact rail above adjacent running rail shall be as shown on the 
PATH Standard details. 

C. Guard Rail 

1. Guard rail shall utilize U69 section rail.  

2. Horizontal curves having a radius less than 750 ft require a guard rail. Show the 
guard rail on the Contract Drawings along the gage side of the inner or low rail on 
curves according to the following: 

a. Horizontal curve having a radius in the range of 750 to 350 ft – guard rail with 
flangeway opening of 2 inches. 

b. Horizontal curve having a radius of less than 350 ft - guard rail with flangeway 
opening of 2¼ inches. 

3. Guardrail shall extend a minimum of one rail length (39 ft) beyond the tangent point 
of curve on both sides. 

D. Emergency Protection Rail 

1. Emergency protection rail is required between the running rails in the following 
conditions: 

a. Two emergency protection rails are required on all tracks on bridges and open 
deck steel elevated structures. 

b. When the object being protected exists only on one side of the track, a single 
emergency protection rail shall be installed adjacent to the running rail opposite 
the obstruction. 

c. On tracks in viaduct structures, or embankments, to prevent trains from falling 
over the side of the structure, retaining walls or embankment. Show the 
emergency protection rail adjacent to the running rail opposite the edge of the 
structure, retaining wall or embankment where such edge is less than 6 ft from 
the gage side of the nearest running rail. 

d. At the approaching end of structures such as abutments, tunnel portals, or other 
particularly hazardous locations where a derailment could cause excessive 
damage to the equipment and the structures. Additionally, in subway locations 
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to protect approaches to crash walls, columns, or other structural elements 
between adjacent tracks.  

2. Emergency protection rails shall be installed to the following gauges for all new 
installations and out-of-face renewals: 

a. On structures or viaducts, the guarding face of the emergency protection rail 
shall be at a distance of 10 inches from the gauge of the nearest running rail. 

b. On ballasted track installations, or at other locations where ballasted track exists 
on both sides of the area to be protected, the guarding face of the emergency 
protection rail shall be at a distance of no more than 17 5/8 inches from the 
gauge face of the nearest running rail. 

E. Continuous Welded Rail (CWR) 

CWR may be laid in fully ballasted track at those locations where the radius of the track 
equals or exceeds 700 ft and in installations (concrete track) where the radius of the track 
is equal or greater than 500 ft. On curves with less than 500 ft radius (or 700 ft for 
ballasted tracks), only bolted rail shall be installed. In guarded curves, only both running 
rails may be welded; guardrails shall be bolted. 

CWR installations shall comply with the most recent edition of "PATH Procedures for 
Installation, Adjustment, Maintenance and Inspection of CWR" policy. 

3.4.1.13 TRACK APPURTENANCES 

A. Tie Plates and Rail Fasteners 

1. In ballasted track construction, unless otherwise specified by PATH, rolled steel 
Pandrol plates are required.  

2. In ballasted track construction, unless otherwise requested by PATH, Pandrol e2055 
clips are required. In guarded curves, only the gauge side of the rail shall utilize a 
Pandrol e2055 clip, the field side (adjacent to the guard) shall utilize a Schwihag or 
PVT style clip unless otherwise specified. 

3. In direct fixation construction or when using concrete ties, Pandrol fastclips are 
required. 

B. Spikes 

Spikes may be either drive, screw, or lock types. 

3.4.1.14 TURNOUTS AND CROSSOVERS 

A. Turnouts and Crossovers 

1. All mainline turnouts and crossovers shall comply with all requirements of the most 
recent version of PATH Standard Technical specifications for Special Trackwork. 

2. In new construction, the following sizes of turnouts and crossovers shall be used 
where practicable: 

Mainline (tangential type)  Numbers 8, 9, 10, 11, 12, or 15 

Yards and leads (AREMA type) Numbers 6, 7, 8, 9, or 10 

B. Gage 

1. Gage and flangeway standards shall conform to the following table: 
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 Turnout Side Main Side 

Frog # Flange Guard Gage Flange Guard Gage 

3.5 and 4 2 ¼"  57”    

5 2" 54¾" 56¾” 1¾” 54¾” 56½” 

6 to 15 1¾" 56½"     

 

2. Approaching special track work or curves, the rate of change shall be ¼ inch in 39 ft. 
Where restrictive alignment conditions exist, the rate of change may exceed the 
standard amount, but in no case may it exceed one-quarter inch in 31 ft for speeds 
over 30 MPH, or ¼ inch in 20 ft for speeds 30 MPH and below. 

3. All switch points shall be installed with a ¼ inch rise above the stock rail. Graduated 
plate risers shall be used. 

4. The throw of all switch points shall be measured opposite the first switch rod and 
shall be three and 3¾ inch. 

C. Timbers 

On all new installations, use 8"x10" timbers in the switch point areas, as shown on the 
PATH Standard Details; all others shall be 7 x9". 

D. Superelevation 

Superelevation of lateral turnouts and crossovers is not permitted, except with special 
approval of PATH. 

E. Frogs 

All mainline turnouts shall utilize solid cast manganese bolted frogs. 

F. Guardrail 

Guardrails shall be placed opposite frogs, ahead of switches, and at other locations in 
special track work. Special track work guarding shall meet all requirements of the most 
recent edition of the PATH Standard Technical specification for Special Track work. 

3.4.2 INTERMODAL CONTAINER TRANSFER YARDS AND FREIGHT TRACK 

3.4.2.1 GENERAL 

A. The Port Authority of New York & New Jersey owns several railroad yards used for the 
purpose of handling containers at our port facilities. These railroad yards are typically 
referred to as Intermodal Container Transfer (ICT) Yards. ICT yards include Express 
Rail – Staten Island, Express Rail – Elizabeth and Express Rail – Port Newark. 
Additionally, the Port Authority of New York & New Jersey owns and maintains a small 
network of railroad tracks used primarily for the movement of miscellaneous freight, 
passenger cars, and other commodities such as scrap metal. The Authority does not 
own, maintain, or operate any “mainline” railroad track used for the purpose of moving 
freight. 

B. Various railroad companies utilize or operate the aforementioned facilities and networks 
and operate under the FRA Class 1 category or requirements. 

C. In addition to the design elements that follow, the AREMA “Manual for Railway 
Engineering” shall supplement this manual. Particularly, Chapter 14, Yards and 
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Terminals, in AREMA’s “Manual for Railway Engineering” is an excellent source for 
fundamental design elements of intermodal yards. 

D. Lastly, and in addition to review by Port Authority of New York & New Jersey staff, it is 
required that all projects requiring construction or modification of railroad tracks be 
reviewed by the operating railroads. 

3.4.2.2 GAGE 

The standard gage for track is to be measured between the running rails at right angles to the alignment 
of the track, 5/8 inch below the top of rail. Standard gage will be 4’-8½” (56½”) on tangents, curves having 
less than 13 degrees of curvature, and through turnouts and crossovers. 

3.4.2.3 HORIZONTAL CURVES 

A. Degree of Curvature 

Absolute maximum degree of curvature D = 2sin-1 (50/R) shall be 10 degree. If degree of 
curvature greater than 10 degree is necessary, then approval from the railroad company 
must be obtained. 

B. Spirals or Transition Curves 

C. Length of Curve 

3.4.2.4 SUPERELEVATION 

Generally not necessary for tracks in ICT yards or tracks designated for transporting freight, passenger 
cars, and other commodities such as scrap metal under the Port Authority of New York & New Jersey 
jurisdiction. However, if the need arises on a particular project, then superevelation shall conform to 
requirements as set forth in Chapter 5, Section 3.3 of AREMA’s “Manual for Railway Engineering.” 

3.4.2.5 VERTICAL ALIGNMENT 

A. Vertical Curve 

Absolute minimum length of curve is 50 ft. Desirable length shall be 100 ft or greater. 

B. Vertical Gradient 

Tracks within intermodal yard shall have 0% longitudinal grade. 

3.4.2.6 TRACK CENTERS AND CLEARANCES 

A. Track Centers 

Track Centers shall be 14’-0” minimum, or greater if necessary. Track centers shall be 
increased in accordance with the “Freight Track Minimum Track Centers for New 
Construction” tables below within limits of curvature.  
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Freight Track Minimum Track Centers for New Construction 

Type of Tracks Degree of Curvature Minimum Track 
Centers 

Adjacent Main 
Tracks, Including 
Additional Main 

Tracks 

 

Or 

 

Adjacent Yard Lead 
Tracks Except Ladder 

Tracks 

Tangent Track 14’-0” 

0-30’ 14’-1” 

1-00’ 14’-2” 

1-30’ 14’-3” 

2-00’ 14’-4” 

2-30’ 14’-5” 

3-00’ 14’-6” 

3-30’ 14’-7” 

4-00’ 14’-8” 

4-30’ 14’-9” 

5-00’ 14’-10” 

5-30’ 14’-11” 

6-00’ 15’-0” 

6-30’ 15’-1” 

7-00’ 15’-2” 

7-30’ 15’-3” 

8-00’ 15’-4” 

8-30’ 15’-5” 

9-00’ 15’-6” 

9-30’ 15’-7” 

10-00’ 15’-8” 

10-30’ 15’-9” 

11-00’ 15’-10” 

11-30’ 15’-11” 

12-00’ 16’-0” 

12-30’ 16’-1” 

13-00’ 16’-2” 

13-30’ 16’-3” 

14-00’ 16’-4” 

 
Note: The table above is based on the formula: Minimum Track Centers = 14’-0” + (D X 2”), where D is the 
degree of curvature. 
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Type of Tracks Degree of Curvature Minimum Track 
Centers 

Parallel Yard 
Industrial 

 

Or 

 

Other Side Tracks 

Except Ladder Tracks 

Tangent Track 14’-0” 

0-30’ 14’-1” 

1-00’ 14’-2” 

1-30’ 14’-3” 

2-00’ 14’-4” 

2-30’ 14’-5” 

3-00’ 14’-6” 

3-30’ 14’-7” 

4-00’ 14’-8” 

4-30’ 14’-9” 

5-00’ 14’-10” 

5-30’ 14’-11” 

6-00’ 15’-0” 

6-30’ 15’-1” 

7-00’ 15’-2” 

7-30’ 15’-3” 

8-00’ 15’-4” 

8-30’ 15’-5” 

9-00’ 15’-6” 

9-30’ 15’-7” 

10-00’ 15’-8” 

10-30’ 15’-9” 

11-00’ 15’-10” 

11-30’ 15’-11” 

12-00’ 16’-0” 

12-30’ 16’-1” 

13-00’ 16’-2” 

13-30’ 16’-3” 

14-00’ 16’-4” 

 
Note: The table above is based on the formula: Minimum Track Centers = 14’-0” + (D X 2”), where D is the 
degree of curvature. 
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Type of Tracks Degree of Curvature Minimum Track 
Centers 

Main Track to Any 
Parallel Track Other 
Than Another Main 

Track 

 

Or 

 

A Ladder Track 

Tangent Track 17’-0” 

0-30’ 17’-1” 

1-00’ 17’-2” 

1-30’ 17’-3” 

2-00’ 17’-4” 

2-30’ 17’-5” 

3-00’ 17’-6” 

3-30’ 17’-7” 

4-00’ 17’-8” 

4-30’ 17’-9” 

5-00’ 17’-10” 

5-30’ 17’-11” 

6-00’ 18’-0” 

6-30’ 18’-1” 

7-00’ 18’-2” 

7-30’ 18’-3” 

8-00’ 18’-4” 

8-30’ 18’-5” 

9-00’ 18’-6” 

9-30’ 18’-7” 

10-00’ 18’-8” 

10-30’ 18’-9” 

11-00’ 18’-10” 

11-30’ 18’-11” 

12-00’ 19’-0” 

12-30’ 19’-1” 

13-00’ 19’-2” 

13-30’ 19’-3” 

14-00’ 19’-4” 

Note: The table above is based on the formula: Minimum Track Centers = 17-0” + (D X 2”), where D is the 
degree of curvature. 
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Type of Tracks Degree of Curvature Minimum Track 
Centers 

Secondary, Running, 
or Passing Track To 

Any Parallel Yard 

 

Or 

 

Other Side Track 
Except Ladder Tracks 

Tangent Track 17’-0” 

0-30’ 17’-1” 

1-00’ 17’-2” 

1-30’ 17’-3” 

2-00’ 17’-4” 

2-30’ 17’-5” 

3-00’ 17’-6” 

3-30’ 17’-7” 

4-00’ 17’-8” 

4-30’ 17’-9” 

5-00’ 17’-10” 

5-30’ 17’-11” 

6-00’ 18’-0” 

6-30’ 18’-1” 

7-00’ 18’-2” 

7-30’ 18’-3” 

8-00’ 18’-4” 

8-30’ 18’-5” 

9-00’ 18’-6” 

9-30’ 18’-7” 

10-00’ 18’-8” 

10-30’ 18’-9” 

11-00’ 18’-10” 

11-30’ 18’-11” 

12-00’ 19’-0” 

12-30’ 19’-1” 

13-00’ 19’-2” 

13-30’ 19’-3” 

14-00’ 19’-4” 

Note: The table above is based on the formula: Minimum Track Centers = 17-0” +( D X 2”), where D is the 
degree of curvature. 
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Type of Tracks Degree of Curvature Minimum Track 
Centers 

Ladder Track to Any 
Other Adjacent 
Parallel Track  

Tangent Track 18’-0” 

Two Adjacent Parallel 
Ladder Tracks Tangent Track 19’-0” 

Notes: 

The track centers in the tables include a 1-inch increase for every 30 minutes of the degree of curvature. This 
increase is based on the assumption that both tracks have the same degree of curvature.  

The track centers shown are based on zero superelevation or equal superelevation on both tracks. If the outer 
track has more superelevation than the inner track, the track centers shall be increased by 3 ½ inches per inch 
of difference in superelevation. 

References:  

American Railway Engineering and Maintenance-of-Way Association, Manual for Railway Engineering (2000), 
Volume 4, Chapter 28, Section 3.6, Table 3.3 “Legal Clearance Requirements by State (English Units)” pages 
28-3-30 to 28-3-38.  

Conrail, Manual for Construction and Maintenance of Track – M. W. 4, Part II, Construction and Maintenance 
Practice, Section 62.1, “Track centers. Eff. 3-77”, page 14. 

William W. Kratville, editor, The Car and Locomotive Cyclopedia of American Practice (Omaha: Simmons-
Boardman Books, 1997), page 215. This contains “Plate H-Equipment Diagram for Double-Stack Container 
Cars”-AAR Standard S-2040-92, adopted 1991, revised 1992. 

 

B. Clearances 

Clearances shall conform to criteria as set forth in Chapter 28 of AREMA’s Manual for 
Railway Engineering. If necessary, exceptions shall be approved by the operating 
railroad.  

C. Cross level 

3.4.2.7 TURNOUTS AND CROSSOVERS 

A. Split Switch Turnouts 

B. Tongue - Mate Turnouts 

3.4.2.8 TRACK STRUCTURE AND COMPONENTS 

A. Ties shall be 7”x9”x8’-6” conforming to requirements of Technical specification Section 
02554 entitled Railroad Trackwork. 

B. Continuously Welded Rail shall be 136 RE conforming to AREMA standards. Use of any 
other rail size requires approval by the Chief Civil Engineer. 

C. Tie plates and Fasteners 

D. Ballast 

1. Size graduation of ballast shall conform to AREMA’s Manual for Railway Engineering, 
Chapter 1, Part 2, Table No. 1-2-2 for size No. 4 (or larger.) 

2. Physical properties of ballast shall conform to all requirements specified in AREMA’s 
Manual for Railway Engineering, Chapter 1, Part 2, Table No. 1-2-1. 
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E. Roadbed or Sub-ballast  

Roadbed, or sub-ballast, shall be a minimum of 8-inch thick unless soil conditions warrant 
greater thickness. Roadbed, or sub-ballast, shall conform to Dense Graded Aggregate 
Base Course as per standard Technical specification Section 02231 entitled Aggregate 
Base Course. 

3.4.2.9 DRAINAGE 

Proper drainage of track is highly important as it reduces maintenance and maintains overall structural 
integrity. In case of open track, runoff should be directed away from track and collected via ditches, 
swales, perforated subdrains, or combination thereof. Design of subdrains shall provide adequate 
drainage of the subbase layer and to provide water table suppression due to the increase in average 
precipitation or water table changes due to sea level rise. Refer to Design Guidelines - Climate Resilience 
chapter for sea level rise projections. 

3.4.2.10 GRADE CROSSINGS 

Under Development 

3.5 ELEMENTS OF DESIGN FOR PAVEMENTS 

3.5.1 AIRFIELD PAVEMENTS 

Criteria herein are applicable to the design of airfield pavements including runway, taxiway, apron, 
shoulder, and erosion pavements. 

3.5.1.1 DESIGN PROCEDURES AND METHODOLOGIES 

The design of flexible and rigid airfield pavements shall comply with the most recent version of FAA AC 
entitled “Airport Pavement Design and Evaluation” (AC 150/5320-6E). This advisory circular fully 
implements the FAA’s mechanistic design procedure which is performed using the FAA Rigid and Flexible 
Interactive Elastic Layer Design  (FAARFIELD) computer program. 

Perform the final design of airfield pavement sections using the latest available version of the FAA 
computer program,  FAARFIELD. FAARFIELD can be downloaded from the Office of Airport Safety and 
Standards website (http://www.faa.gov/airports). .  

A. Flexible Pavements 

1. Mix Designs 

Refer to the latest version of technical specification Section 02561 Asphalt Concrete 
Paving (FAA) for the mix design requirements for airfield pavements. 

a. The following table shows commonly used asphalt pavement mixes and the 
associated binder performance grade combinations along with their typical 
applications. This listing is for general use only and is to be used as a guide. 
The specific mix and performance is subject to approval by the Chief Civil 
Engineer. 
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b. The minimum thickness for the top wearing course lift within the airfield is 3 
inches, to provide stability under jet blast and to prevent shoving of the surface 
of runways in braking areas. 

2. Design Parameters 

The following is a general guide for assigning design parameters when designing a 
flexible pavement section using  FAARFIELD. Sensitivity analyses should be performed 
for individual design parameters to ascertain their impact on the design. 

a. The overlay surface layer for any flexible pavement design should be set as a P-
401 AC Surface layer, with a modulus of 200,000 pounds per square inch (psi). 

b. The bottom wearing course layer should be designed as a P-401 stabilized layer 
having a modulus of 400,000 psi. 

c. Plant Mix Macadam layers should be located beneath the bottom wearing 
course layer and should be designed as an undefined layer having a modulus of 
100,000 psi. 

d. The base layer of the pavement should consist of Dense Graded Aggregate 
Base Course (DGABC) and should be designed as a P-209 Crushed Aggregate 
layer, having a modulus of 75,000 psi. 

e. When evaluating the adequacy of existing flexible pavement thickness, reduce 
the modulus of the existing pavement layers by a factor that is proportionate to 
its condition and estimated remaining useful remaining life. Refer to Figure 3, 
from “AASHTO Guide for Design of Pavement Structures,” for a useful tool to 
determine the reduction factors based on remaining life. 

f. Existing Lime Cement Flyash (LCF) concrete pavement shall be modeled as an 
undefined layer having a modulus of 1,000,000 psi when performing an overlay 
design. 

Mix & Performance 
Grade 

Common Uses 

Mix 1, 

PG 64-22 
For use in the bottom courses of overlays as a less expensive 
alternative for top course material. 

Mix 3, 

PG 64-22 

For use outside runway keel sections except high speed exit 
areas and within shoulder and erosion areas. 

Mix 3, 

PG 76-22 
(Modified) 

For use within runways and taxiways or within the traveled way 
of apron areas. 

Mix 3, PG 82-22 
(Modified) 

For use within runway keel sections at the ends of runways 
and within keel sections of heavily queued taxiways or within 
the traveled way of apron areas. 
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      Figure 3 

Relationship Between Condition Factor and Remaining Life 

g. The critical input for the subbase layer is the California Bearing Ratio (CBR), 
which FAARFIELD uses to calculate the subbase modulus. This value can vary 
within a given facility. For new taxiway or runway construction, consult with the 
Geotechnical Group to have borings taken to obtain precise CBR values. 

 For average CBR values for EWR, JFK, and LGA refer to Figure 4.  

 The design subgrade CBR value for Teterboro Airport ranges between three 
and five. Due to this relatively low CBR range, a minimum of a 12-inch thick 
sand blanket layer is recommended beneath new taxiway pavements.  

 The design subgrade CBR value for Stewart Airport has set to be 
established. Consult with the Geotechnical Group for advice.  

h. Acquire the latest aircraft traffic mix from the Port Authority of New York & New 
Jersey Aviation Planning Division or recent pavement management reports for 
use in performing final pavement designs. The aircraft traffic growth rate should 
be assumed as 1%, unless a more realistic aircraft traffic growth rate is 
available. Perform a sensitivity analysis when designing a pavement for a 
taxiway that experiences a low traffic volume since this volume may result in an 
under designed pavement section. Traffic mixes for JFK shall include A380 and 
747-8 departures. 
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Figure 4 
Average CBR Values for Newark Liberty International Airport, John F. Kennedy 

International Airport, and LaGuardia Airport 

Note: These values were taken from the technical report, “Dynamic Characterization of Subgrade Soils at 
LaGuardia, Kennedy, and Newark Airports from Yang Deflection Data” by Pavement consultancy Services 

– Advanced Technology Inc. 
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i. The gross take-off weights for aircraft at LGA are restricted by the runway deck 
weight limitations. These weights shall be used for pavement designs at LGA 
and are as follows: 

 

Aircraft 
Restricted 

Take-Off Weights (lbs) 

A300-600 (ALL SERIES) 290,000 

A310-200, A310-300 284,640 

B737-800 173,000 

B737-900 173,000 

B757-200 255,000 

B767-200 312,000 

B767-300 317,000 

B767-400 ER 370,000 

DC10-10, DC10-30 366,600 

A319 155,204 

L-1011-1 364,000 

L-1011-500 355,200 

 
Note: These numbers are for pavement design purposes only. 

 

j. The heaviest aircraft permitted at Teterboro Airport is a DC-9-51 at 100,000 lbs. 

k. The pavement design life for flexible airport pavements shall be 20 years. 

l. Subdrains shall be provided adjacent to newly constructed flexible airfield 
pavements. Design of subdrain shall provide adequate drainage of the subbase 
layer and to provide water table suppression due to the increase in average 
precipitation or water table changes due to sea level rise. Refer to Airport 
Drainage Design (AC 150/5320-5D) for design guidelines on subsurface 
drainage design criteria and requirements.  

3. Standard Flexible Airfield Pavement Sections 

For preliminary design purposes, refer to the Port Authority of New York & New 
Jersey Standard Details catalog for the standard flexible airfield pavement sections 
for a given airport facility. The standard pavement details for the various airport 
facilities are as follows: 

 
 
 
 
 

Note: All standard flexible pavement sections shall be checked for adequacy, based on expected usage, 
using FAARFIELD, prior to incorporation into contract drawings. 

 
B. Rigid Pavements 

1. Mix Designs 

Airport Standard Detail No. 

LGA 062001-Flexible Pavement Sections -LGA 

JFK/EWR 062004-Flexible Pavement Sections -JFK&EWR 
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Refer to the latest version of technical specification Section 03301 “Portland Cement 
Concrete, Long Form” for rigid pavement mix design requirements for airfield 
pavements. 

The following is a list of commonly used rigid pavement mixes and their typical 
applications. This listing is for general use only and is to be used as a guide. The 
specific mix and performance is subject to approval by the Chief Civil Engineer. 

 

 

 

 

 

 

 

2. Design Parameters 

a. The design of rigid airfield pavements, using the “FAARFIELD” computer 
software, requires the input of layer properties for each material assigned to a 
pavement section, as well as, the input of traffic data. The following is a general 
guide for assigning design parameters when designing a rigid pavement section 
using “FAARFIELD”. 

b. The surface layer for a new rigid pavement design should be set as a Portland 
Cement Concrete (PCC) surface layer with a flexural strength of 750 psi, unless 
concrete opening will be less than one week after placement.  

c. A layer of Plant Mix Macadam (PMM) shall be placed beneath the PCC surface 
layer to allow for pavement drainage. This layer should be designed as an 
undefined layer having a modulus of 100,000 psi, with a typical thickness of 4”.  

d. The bottom layer typically consists of a six-inch thick P-209 (DGABC) layer 
having a modulus of 75,000 psi. 

e. The subgrade modulus can be expressed as the modulus of subgrade reaction 
k or as the elastic modulus E and can be input into FAARFIELD directly in either 
form. The conversion from CBR to k-value for the subgrade can be achieved 
using the following formula:  

 k = [1500XCBR / 26]
0.7788

, (k in pci) 

The conversion from k-value to the elastic modulus E can be achieved using the 
following formula: 

 ESG = 26k
1.284

 (ESG in psi) 

f. Existing LCF pavement shall modeled as an undefined layer having a modulus 
of 1,000,000 psi. 

g. The pavement design life of rigid airport pavements shall be 40 years. 

3. Standard Rigid Airfield Pavement Sections 

a. For preliminary design purposes, the typical rigid airfield pavement sections for 
the various airport facilities are as follows:  

 

Material (Category) Common Uses 

PCC (I) 
For full-depth pavements and unbonded overlays within 
the airfield 

PCC (II) For bonded overlays within the airfield 
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Note: All typical rigid pavement sections shall be checked for adequacy, based on expected usage, 
using FAARFIELD, prior to incorporation into contract drawings. These sections are based on the 
assumption of median range subgrade values. 

 
b. Subdrains shall be provided adjacent to rigid airfield pavements to provide 

drainage of the PMM base layer and to provide water table suppression. Refer 
to Airport Drainage Design (AC 150/5320-5D) for design guidelines on 
subsurface drainage design criteria and requirements. 

4. Portland Cement Concrete Slab Thickness 

a. PCC Slab thickness shall be designed using FAARFIELD.  

b. The thickened edge of a PCC slab shall be 1.25 times that of the design 
thickness, with a minimum of 2" in addition to the design thickness. The length 
of slab that has a thickened edge shall be equal to the design joint spacing of 
the pavement and the haunch length shall be equal to the 1/2 the slab length, 
with a minimum length of 10’. Slabs that have a thickened edge are used where 
traffic will traverse the edge of the pavement. Refer to Figure 5 for the typical 
location of slabs with a thickened edge and Figure 6 for the typical design 
dimensions of a slab having a thickened slab.  

c. Where the edge of a PCC pavement abuts with a flexible pavement, and traffic 
will traverse this interface, a transition slab is used adjacent to the thickened 
edge of the rigid pavement. Refer to Figure 5 for the typical location of transition 
slabs and Figure 6 for the typical design dimensions of transition slabs. 

5. Joint Design 

The following is a general guide for the design of rigid airfield pavement joints. Refer 
to Figure 5 for the typical location of each respective joint type. 

a. Joint Types 

 The three typical joint types for use in rigid airfield pavements are: Isolation, 
Contraction, and Construction.  

 Isolation joints are used between pavements that have different axis of 
movement. These joints do not contain dowel bars. In most cases, the 
exterior slabs along an isolation joint will have a thickened edge. Isolation 
joints may also be provided around penetrations in the pavements.  

 Contraction joints are used to control cracking due to shrinkage. These joints 
are typically orientated in the transverse direction. 

 

Pavement Layer 
Taxiways and 

Runways 
(JFK) 

Taxiways and 
Runways 

(EWR) 

Taxiways and 
Runways 

(LGA) 

PCC (Cat. I) 20” 18” 16" 

PMM 4” 4” 4" 

DGABC 6” 6” 6" 
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Figure 5 
Typical Location of Slab and Joint 
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Figure 6 
Typical Location of Slabs with a Thickened Edge 
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 Construction joints are used to join slabs poured during different construction 
periods. These are typically orientated in the longitudinal direction but can be 
used transversely. 

 Transition slabs are typically used where a rigid pavement meets a flexible 
pavement. 

b. Joint Spacing 

 The spacing of transverse joints, in the longitudinal direction, shall be 
determined by calculating the required length of the slab. 

 A rough approximation for the length of a slab (L) ft, not having a 
stabilized base, is that it should not exceed twice the slab thickness (in 
inches). For a starting point when choosing the maximum joint spacing, 
refer to Table 3-16 in FAA AC 150/5320-6E. 

 The length of a slab (L) having a stabilized base shall be at most six 
times the calculated Radius of Relative Stiffness (Rs), as defined by the 
following equation: 

L (ft.) = (6.0 *Rs)/12 

Where (Rs), is defined by the following Westergaard equation: 
 

 
4

2

3

*112

*

ku

hE
Rs




 
 
Where: E = Modulus of elasticity, typically 5,000,000 psi. 

 h = slab thickness, inches. 

 u = Poisson’s ratio for concrete, typically 0.15. 

 k = modulus of subgrade reaction, pci. 
 

 The maximum recommended slab joint spacing, for slabs thicker than 15 
inches, is 25 ft. 

 For unreinforced pavements, the ratio of slab length to width should not 
exceed 1.25. 

c. Joint Layout 

The typical jointing pattern described, as described in FAA AC150/5320-6E, shall 
be followed, with the following exceptions: transverse contraction joints shall be 
doweled and the only “tied” joints shall be the first joint (transverse or 
longitudinal) inward from the free edge of the pavement. Refer to Figure 5 for a 
sample jointing layout pattern. 

d. Dowel Bar Design 

 Use dowel bars in contraction and construction joints. 

 Place dowel bars at mid-depth of the slab. 

 Grease dowel bars in contraction joints. 

 When choosing the dimensions and size of dowel bars, refer to Table 3-17 in 
FAA AC 150/5320-6E, as a starting point. 

http://www.faa.gov/regulations_policies/advisory_circulars/index.cfm/go/document.information/documentID/99762
http://www.faa.gov/regulations_policies/advisory_circulars/index.cfm/go/document.information/documentID/99762
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 The following table shows recommended dowel bar size, length and spacing: 

 
 

 

 

 

 

 

 

 

 The bearing stress on the dowel bars is a function of the chosen size and 
spacing of the dowel bars and shall be checked against the allowable 
bearing stress of the concrete using the Friberg analysis. This calculation can 
be performed using the “Dowel Bar Design.xls” spreadsheet. 

e. Joint Sealants 

The three typical joint sealant materials for use in rigid airfield pavements are: 
Rubberized Asphalt, Silicone, and Preformed Neoprene (compression-type). The 
suggested dimensions for the various sealant materials are as follows: 

 Rubberized Asphalt:  

 Sealant shall be recessed ¼” to protect it from traffic. 

 Sealant width range shall be ¼” to ¾”. 

 Shape factor (depth/width) equal to 1.0. 

 Backer rod width shall be 1/8” larger than joint width. 

 Silicone Sealants: 

 Sealant shall be recessed ¼” to protect it from traffic. 

 Sealant width range shall be ¼” to ½”. 

 Shape factor (depth/width) equal to 0.5. 

 Backer rod with shall be 1/8” larger than joint width. 

 Compression Seals: 

 Refer to the manufacturer’s technical specifications for specific joint 
sizes. Consideration for the both the narrowest and widest possible 
openings shall be taken when choosing the specific seal. Perform 
computations for joint opening to assure proper joint performance. 

 Sealant shall be recessed ¼” to protect it from traffic. 

The joint opening, which is a function of the temperature and drying 
shrinkage of the concrete, can be determined with the following equation: 

  TtCLL *
 

 
Where: 

L  Joint Opening, inches. 

Slab Thickness  
Dowel 

Diameter  
Length Spacing 

6"-7" 3/4"
 

18" 12" 

7.5"-12" 1" 19" 12" 

12"-16" 1 1/4" 20" 15" 

16.5"-20" 1 1/2" 20" 18" 

20.5"-24" 2" 24" 18" 

file://PATCCSRV1/CAD/ENG/DIVISIONS/Civil/--%20Civil%20Design%20Guidelines/Civil%20Reference%20Document/Dowel%20Bar%20Design.xls
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C  
Adjustment factor for slab-subbase friction, generally: 

0.65 for stabilized base. 

0.80 for granular subbase. 

L  Joint Spacing or Slab Length (Use 2*L for preformed 
seals to account for malfunctioning joints). 

t  
Coefficient of Thermal Expansion for Concrete, 
generally: 5 to 6 x 10

6
/
o
F. 

T  Temperature Range, which is the temperature at 
placement minus the lowest mean monthly 
temperature. The mean lowest monthly temperature for 
Central Park, NY is approximately 30°F, and 
approximately 20°F in Stewart Airport during February. 

  Drying Shrinkage Coefficient of Concrete, generally: 0.5 
to 2.5 x 10-4. 

Sawcutting shall be performed to initiate cracking beneath contraction 
joints. The depth of this sawcut (D), measured from the surface of the 
pavement, is a function of the Concrete Pavement Thickness (T) and 
shall be as follows:  

D = T/3 (in.) + ¼” 
 

C. Pavement Overlays and Reconstruction  

1. Design Parameters 

a. The design of overlay pavement using FAARFIELD calculates the thickness of 
overlay required to provide a 20- year life.  

b. Overlay pavements are grouped into four different types in the FAARFIELD 
program as follows: 

 Hot Mix Asphalt Overlay of Existing Flexible Pavement 

 Concrete Overlay of Existing Flexible Pavement 

 Hot Mix Asphalt of Existing Rigid Pavement 

 Concrete Overlay of Existing Rigid Pavement 

c. Condition of Existing Pavement 

 The existing pavement can be defined by assigning the layer types, the 
appropriate thicknesses, moduli of the existing layers, Structural Condition 
Index (SCI) and Cumulative Damage Factor Used (CDFU).  

 When overlaying rigid pavement, the Structural Condition Index (SCI) of the 
existing rigid pavement shall be determined based on the structural 
components of the Pavement Condition Index (PCI) method. SCI of 80 is the 
FAA definition of structural failure in a rigid pavement, and is consistent with 
50% of slabs in a traffic area exhibiting a structural crack. If there is no visible 
deterioration in the existing rigid pavement (SCI = 100), the condition is 
described by the Cumulative Damage Factor Used (CDFU), which defines 
the amount of life that has been used by the existing pavement up to the time 
of the overlay.  
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 Severely distressed areas in the existing pavement should be studied for the 
cause of the distresses and corrected if found to be deficient prior to overlay 
reconstruction.  

d. The minimum hot mix asphalt overlay of an existing flexible pavement shall be 2 
inches for taxiways and three inches for runways.  

e.  The minimum thickness for a concrete overlay of an existing flexible pavement 
shall be 5 inches. 

3.5.2 VEHICULAR PAVEMENTS 

Criteria herein are applicable to the design of vehicular pavements. 

3.5.2.1 DESIGN PROCEDURES AND METHODOLOGIES 

There are two main design methods for the design of flexible and rigid vehicular pavements.  

A. Empirical Methods – Outlined in the following publications: 

1. 1993 “AASHTO Guide for Design of Pavement Structures” and based on the 
AASHTO Road Tests performed between 1958 - 1961. 

2. “1998 Supplement to the AASHTO Guide for Design of Pavement Structures, Part II, 
- Rigid Pavement Design & Rigid Pavement Joint Design.” 

B. Mechanistic Method – Outlined in NCHRP 1-37A, “Mechanistic-Empirical Pavement 
Design Guide (MEPDG).”. 

The design of vehicular pavement structures may be performed using either of these 
methods. The results of the Mechanistic Method should be back-checked with the 
Empirical Methods. The Mechanistic Method requires in-situ testing to determine the 
existing pavement material properties. Computations for the Empirical Method may be 
performed using or the spreadsheets AASHTO Pavement Design-1993.xls and AASHTO 
Rigid Pavement Design-1998.xls. 

C. Vehicular Pavement Design Parameters 

The following is a general guide for assigning design parameters, which are common to 
both flexible and rigid pavements, when designing a flexible pavement section using the 
AASHTO Empirical Method. Refer to Flexible Pavement Design Parameters and Rigid 
Pavement Design Parameters for additional design parameters. Sensitivity analyses 
should be performed for individual design parameters to ascertain their impact on the 
design. 

1. Typical Reliability values are as follows: 

 
 
 
 

2. A typical Terminal Serviceability Index (pt) is 2.5, which represents a “fair” roadway 
condition. A typical Initial Serviceability Index (po) is 4.5, which represents a “very 

Roadway Classification 

AASHTO 1993 

Reliability Range (%) 

For Urban Pavements 

Suggested 

Reliability (%) 

Interstate / Freeways 85 - 99.9 95 

Principal Arterials 80 - 99 90 

Minor Arterial, Collector 80 - 95 80 

Local 50 - 80 70 

file://links/link.htm%3flinkid=civ_31
file://Patccsrv1/cad/ENG/Divisions/Civil/--%20Civil%20Design%20Guidelines/Civil%20Reference%20Document/AASHTO%20Rigid%20Pavement%20Design-1998.xls
file://Patccsrv1/cad/ENG/Divisions/Civil/--%20Civil%20Design%20Guidelines/Civil%20Reference%20Document/AASHTO%20Rigid%20Pavement%20Design-1998.xls
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good” roadway condition. These values result in a Serviceability Life of 2.0. 

3. Typical values of Standard Deviation (So) values for various pavement types are as 
follows: 

 
 
 
 
 
 

4. The drainage coefficient for each pavement layer shall be assumed to have a value 
of 1.00. This is based on the assumptions that the pavement is exposed to high 
moisture levels approximately 25% of the time and the drainage condition is 
considered “good,” that is, water is removed within 1 day. This assumption is based 
on past climatic data for the New York/New Jersey region. 

5. The latest traffic data should be acquired from the Traffic Engineering Unit for use in 
performing final pavement designs. The traffic growth rate should be assumed as 
2%, unless a more realistic growth projection is available. 

6. The following range of traffic distribution factors should be applied to multilane 
highway traffic counts to determine the traffic in the design lane. When dealing with 
high truck or bus volumes, consideration should be given to the percentage of these 
vehicles that are assumed to be in the design lane.  

 

 
 
 
 
 
 
 
 
 

7. Some typical equivalent single axle load (ESAL) factors for various vehicles are as 
follows: 

 
 
 
 
 
 
 
 
 
 

 

Note: When detailed information is known about the specific buses or trucks, which 
make up the traffic mix, ESAL factors should be calculated. These factors are not for 
use at GWB, GB, and port service roadways. 

8. The modulus input for the subgrade layer shall be based on the CBR. A rough 
correlation between CBR and modulus as per AASHTO is: CBR X 1500 = Modulus 

Pavement Type So Range 

Flexible 0.40 - 0.50 

Rigid 0.35 - 0.40 

Number of 
Lanes 

Percent of 18-kip EASL 
Traffic in Design Lane 

1 100 

2 80 - 100 

3 60 - 80 

4 or more 50 - 75 

ESAL Factors 

Vehicle 
Pavement Type 

Flexible Rigid 

Passenger Car 0.0004 0.0002 

Buses (Overall, half-full) 1.6 1.7 

Trucks (Overall) 1.1 1.6 
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D. Flexible Pavements 

1. Mix Designs 

Refer to the latest version of technical specification 02553 Asphalt Concrete Paving  
for the mix design requirements for vehicular pavements. 

a. The following is a list of commonly used asphalt pavement mixes and 
performance grades, along with their typical applications. This listing is for 
general use only and is to be used as a guide. The specific mix and 
performance is subject to approval by the Chief Civil Engineer. 

 

Mix Common Uses 

Mix I-2A 
For use in the bottom courses of overlays as a less 
expensive alternative for top course material 

Mix I-4 & Mix I-5 

For use on secondary roadways, parking lots and in 
general service areas. Variation of New Jersey 
Interagency Engineering Committee (NJIEC) mixes are 
readily available 

Special 
Uses 

Mix I-4A 
For use on primary roads subject to unusually heavy truck 
traffic 

Mix I-5A For use primarily on bridge decks 

Mix I-6A For use in lifts as thin as ¾ inches 

Mix PA-5 
Most commonly used on primary and some secondary 
roadways 

Performance Grade Common uses 

PG 64-22 For general usage 

PG 76-22 & PG 82-22 
(Modified) 

For roadways subject to heavy truck traffic, braking, and 
slow moving or channelized traffic 

 
b. The minimum lift thickness for the wearing course shall be as specified in 

Technical Specification  Section 02553. 

2. Flexible Pavement Design Parameters 

The following is a general guide for assigning design parameters when designing a 
flexible pavement section using the AASHTO Empirical Procedure. Refer to 
Paragraph 3.5.2.1.C for additional design parameters. Sensitivity analyses should be 
performed for individual design parameters to ascertain their impact on the design. 

a. When calculating Load Equivalency Factors for flexible pavements, a common 
starting point assumption for values of the Structural Number (SN) and for the 
Terminal Serviceability Index (pt) are 5 and 2.5, respectively. 

b. A typical flexible roadway pavement section contains an asphalt concrete 
wearing course layer, on a base layer of plant mix, beneath which lies a 
subbase layer of DGABC. The structural coefficients of these pavement layers 
are as follows:  
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c. When evaluating the adequacy of the existing pavement thickness, assign 
Structural Layer Coefficients to the pavement layers that are representative of 
the surface condition and estimated remaining life, as per Figure 7 and Figure 8 
from “AASHTO Guide for Design of Pavement Structures,” 1993. 

d. The typical design life for a flexible pavement is 20 years. 

3. Typical Vehicular Flexible Pavement Sections 

For preliminary design purposes, the typical pavement sections for vehicular 
applications are as follows:  

Note: These typical flexible pavement sections shall be checked for adequacy, based 
on expected usage, using approved methods, prior to incorporation into contract 
drawings. These sections are based on the assumption of median range subgrade 
values. 

 

 

 

 

 

 

Note: These typical flexible pavement sections shall be checked for adequacy, based 
on expected usage, using approved methods, prior to incorporation into contract 
drawings. These sections are based on the assumption of median range subgrade 
values. 

 

 

 

Layer Material 
Structural Layer 

Coefficient (Per Inch) 

Asphalt Concrete (A.C.) Wearing 
Course Mix (I-4, I-5, I-6, I-2A) 

0.44 

PMM 0.20 

DGABC 0.14 

Pavement Layer 
Roadway 

Bus Route 

(Within Parking Lot) 
Parking Lot 

Thickness (in.) Thickness (in.) Thickness (in.) 

A.C. Wearing Course 3 to 4 2 2 

PMM 6 4 ----- 

DGABC 6 6 6 
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Figure 7 
Suggested Layer Coefficients for Existing AC Pavement Layer Materials 
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Figure 8 
Relationship Between Condition Factor and Remaining Life 

E. Rigid Pavements 

1. Mix Design 

Refer to the latest version of technical specification Section 03301 Portland Cement 
Concrete, Long Form for rigid pavement mix design requirements. 

a. The following is a list of commonly used rigid pavement mixes and their typical 
applications. This listing is for general use only and is to be used as a guide. 
The specific mix and performance is subject to approval by the Civil Engineer. 

 

Material (Category) Common Uses 

PCC (I) 
For full-depth pavements and unbonded overlays within 
roadways or parking areas 

PCC (II) For bonded overlays within roadways or parking areas 
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2. Rigid Pavement Design Parameters 

The design of rigid vehicular pavements shall be performed in compliance with the 
“1998 Supplement to the AASHTO Guide for Design of Pavement Structures, Part II, 
- Rigid Pavement Design & Rigid Pavement Joint Design,” using the AASHTO Rigid 
Pavement Design-1998.xls spreadsheet, which uses the design and analysis 
procedure outlined in this publication. The results of these computations should be 
back-checked against those calculated by using the 1993 AASHTO empirical Rigid 
Design Nomograph using AASHTO Pavement Design-1993.xls spreadsheet. Refer to 
Paragraph 3.5.2.1.C for additional design parameters. Sensitivity analyses should be 
performed for individual design parameters to ascertain their impact on the design. 

a. When calculating Load Equivalency Factors for rigid pavements, a common 
starting point assumption for values of the Slab Thickness (D) and for the 
Terminal Serviceability Index (pt) are 10 and 2.5, respectively. 

b. The value for Modulus of Rupture (Mr) shall be equal to the flexural strength of 
the PCC layer (Category I), as specified in technical specification 03301 
“Portland Cement Concrete,” currently 700 psi. 

c. The typical modulus of concrete is 4,000,000 psi. 

d. Values of Modulus of Subgade Reaction (k) can be determined by using a rough 
correlation with the CBR value. The following correlations were taken from 
“Pavement Analysis and Design,” by Yang H. Huang: 

 
 
 
 
 
 
 
 
 
 

e. Values for Load Transfer Coefficient (J) shall be as follows: 

 
 
 
 
 
 

f. The typical design life for a rigid pavement is 40 years. 

3. Vehicular Rigid Pavement Sections 

For preliminary design purposes, the typical pavement sections for the some 
vehicular applications are as follows:  

 
 
 
 
 
 
 

CBR Modulus of Subgrade Reaction (k) 

3 100 

5.5 150 

10 200 

20 250 

50 500 

Doweled Not Doweled 

Edge Support No Edge Support Edge Support No Edge Support 

2.7 3.2 2.8 - 3.6 3.2 – 4.3 

Pavement Layer Roadway Thickness (in.) 

PCC 10 to 12 

DGABC 6 

file://Patccsrv1/cad/ENG/Divisions/Civil/--%20Civil%20Design%20Guidelines/Civil%20Reference%20Document/AASHTO%20Rigid%20Pavement%20Design-1998.xls
file://Patccsrv1/cad/ENG/Divisions/Civil/--%20Civil%20Design%20Guidelines/Civil%20Reference%20Document/AASHTO%20Rigid%20Pavement%20Design-1998.xls
file://Patccsrv1/cad/ENG/Divisions/Civil/--%20Civil%20Design%20Guidelines/Civil%20Reference%20Document/AASHTO%20Pavement%20Design-1993.xls
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Note: These typical flexible pavement sections shall be checked for adequacy, based 
on expected usage, using approved methods, prior to incorporation into contract 
drawings. These sections are based on the assumption of median range subgrade 
values. 

4. Joint Design 

The following is a general guide for the design of rigid vehicular pavement joints. 

a. Joint Types (Refer Joint Types for design criteria). 

b. Joint Spacing 

 The spacing between transverse contraction joints is a function of the 
designated roadway lane width. Roadway lane widths typically vary between 
12 ft and 14 ft for roadways, and are around 15 ft for toll plaza lanes. 

 For unreinforced pavements, the ratio of slab length to width should not 
exceed 1.25. 

 Refer to Joint Spacing for additional techniques to determine joint spacing. 

c. Joint Layout 

 It is desirable to align longitudinal joints with pavement markings. 

 All longitudinal and transverse contraction joints shall be doweled. 

 Refer to Joint Layout for additional criteria. 

d. Dowel Design (Refer to Dowel Bar Design for design criteria). 

e. Joint Sealants (Refer to Joint Sealants for design criteria). 

F. Permeable Pavement 

1. Design Parameters 

The following is general design guidelines for permeable pavement. Refer to New 
York State Stormwater Management Design Manual Chapter 5.3.11 Porous 
Pavement for additional design parameters.  

a. As an alternative to conventional asphalt and concrete surfaces, the permeable 
paving is designed to infiltrate rainfall through the surface, reducing storm water 
runoff from a site. Permeable paving also increases the recharge of 
groundwater through infiltration and provides some pollutant uptake in the 
underlying soils.  

b. Permeable paving shall be considered for low traffic volume roads and parking 
lots. High traffic volume areas, high dust areas, and areas with heavy truck 
traffic are not recommended.  

c. Due to the possibility of groundwater contamination through storm water 
infiltration, permeable paving is not recommended for areas with highly 
contaminated runoff such as fueling stations, high-use commercial parking lots 
and ports.  

d. Permeable paving is generally designed to accommodate a 1-inch or less 
design storm.  

e. The subgrade soil permeability shall be between 0.5 and 3.0 inches per hour for 
permeable paving.  
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f. The  Permeable pavement shall be located at least 3 feet above the seasonally 
high groundwater table.  

g. Permeable paving can be used effectively in cold-climate areas, but sand or 
other materials shall not be applied for winter traction as they quickly clog the 
pavement.  

3.5.3 MAINTENANCE OVERLAYS 

3.5.3.1 GENERAL 

A. When performing maintenance overlay design, the adequacy of the existing pavement 
shall be evaluated using approved methods. 

B. Allow for two opportunities of attaining grade control, whenever possible, i.e. mill the 
pavement surface based on the finished grades prior to overlay, as opposed to milling a 
general depth, prior to overlay. This is more critical for the pavements of runways and 
arterial highways to promote smoothness. 

1. When performing “straight” overlays, consider that a general rule for crack 
propagation through an overlaid pavement is about an inch per year without the 
application of a membrane. 

3.5.3.2 FLEXIBLE PAVEMENT 

If the existing surface is to be raised by a .03 ft or more, due to an overlay, all utility castings shall be 
adjusted. 

3.5.3.3 RIGID PAVEMENT 

A. After the application of an asphalt concrete overlay to an existing rigid pavement, the 
joint pattern of the existing rigid pavement shall be sawcut into the asphalt concrete 
pavement to control reflective cracking. The sawcut joint dimensions shall be ½” x ½” 
and this joint shall be filled with rubberized asphalt. 

B. When applying an unbounded rigid overlay of a rigid pavement, apply a thin asphalt 
concrete overlay between the pavements to act as a “bond breaker.” 

C. When the bottom of pavement removal lies within LCF concrete pavement, provide a 
waterproofing membrane to protect the LCF from water infiltration. 

3.6 ELEMENTS OF DESIGN FOR STORMWATER DRAINAGE SYSTEMS 

3.6.1 GENERAL 

A. With the exception of Stewart International Airport or any new property acquired by the 
Port Authority of New York & New Jersey, the existing stormwater drainage systems at 
the Port Authority’s facilities do not require analysis. An analysis is only required if 
additional demand will be imposed on an existing stromwater drainage system (drainage 
system) or major modifications are proposed. 

B. When connections to or modifications of drainage systems not under the Port Authority of 
New York & New Jersey jurisdiction are required, comply with all applicable requirements 
or criteria of the regulating agency. 

C. Refer to Design Guidelines - Climate Resilience chapter for sea level rise projections due 
to climate change. 
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D. Existing drainage patterns should be perpetuated as much as practical. 
 
E. Make provisions to retain overall drainage patterns both upstream and downstream from 

the site whenever a collection, diversion, elimination of ponding (retention), or change in 
surface water velocities occurs as a result of the proposed modification. 

F. Check to ensure that the existing downstream structures or systems have adequate 
capacity and are not adversely affected by the proposed modification. 

3.6.2 WATER QUALITY 

A. Port Authority New York facilities 

For stormwater quality requirements at the Port Authority's New York facilities, refer to 
New York State Stormwater Management Design Manual.  

B. Port Authority New Jersey facilities 

For the stormwater quality requirements at the Port Authority's New Jersey facilities, 
refer to Stormwater Management Rules at N.J.A.C. 7:8. The water quality treatment 
facilities and design shall be determined in accordance with the most recent version of 
New Jersey Stormwater Best Management Practices Manual.  

3.6.3 WATER QUANTITY 

A. Level of Protection (LOP) 

1. The typical minimum Level of Protection (LOP) for the drainage system shall be a 10-
year return period. Where the downstream existing drainage system does not provide 
a 10-year return period LOP, and unacceptable downstream flooding will occur 
otherwise, a minimum LOP of less than the 10-year return period may be used if 
approved by the Chief Civil Engineer.  

2. To prevent loss of life and/or property, the drainage system at depressed roadways 
and underpasses of all public access roads shall provide for a 50-year return period 
event. Additionally, performance under a 100-year event shall be analyzed. 

3. In areas where extensive damage or facility disruption would occur, design the 
drainage system to convey runoff for a 25-year or 50-year return period as directed 
by the Chief Civil Engineer. 

4. In critical areas where a return period in excess of 10 years is required, the energy 
grade line under peak flow conditions may rise to 1 ft below the minimum gutter 
invert.  

5. Aeronautical Areas (Runways, Taxiways, Aprons): 

a) For a return period greater than 5 years, excess flows are permitted to pond 
in areas between runways, taxiways, and aprons. No spread will be 
permitted beyond the shoulders. The hydraulic grade line may rise to the 
surface of inlet grates. Ponding shall not be allowed unless an exception is 
approved by the Chief Civil Engineer. 

6. Other Paved Areas: 

a) For roadways, the drainage system shall limit runoff from spreading to not 
more than 1/3 of the adjacent traveled lane. Runoff shall not overtop curb or 
encroach into developed property. 

b) For routes required for Port Authority of New York & New Jersey and/or non-
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Port Authority of New York & New Jersey emergency services (including 
aeronautical area access), the major system shall, at the minimum, provide 
one lane at a depth of less than 6 inches to allow passage of emergency 
vehicles. 

c) For open paved parking areas, marine cargo storage, pedestrian plazas, etc. 
the drainage system shall have capacity for direct runoff with no 
accumulation other than overland and gutter flows. For a return period 
greater than 10 years, ponding is permitted to a depth that will not cause 
excessive damage or a threat to public safety but generally to less than one 
foot. 

B. Quantity of surface runoff from sites 200 acres or less in size can be computed using the 
Rational Method or the National Resource Conservation Service (NRCS) Technical 
Release 55 (TR-55) method.  

1. Peak runoff by the Rational method: 

Q = CiA 

Where: Q = Peak discharge (cubic feet per second). 

  C = Runoff coefficient. 

  i = Rainfall intensity (inches per hour). 

  A = Catchment area (acres). 

2. Where runoff quantity (volume) and/or time-dependent flows are needed, use an 
approved method to produce runoff hydrographs such as National Resource 
Conservation Services, British Road Research Modified Rational Method, Illinois 
Urban Drainage Area Simulator (ILLUDAS), etc. Parameters used for these methods, 
such as time of concentration, slope, imperviousness, hydraulic length, etc., shall be 
determined in the appropriate manner for the specific method utilized. 

3. Runoff coefficients for use with the Rational Method: 

Surface Type 
Runoff 

Coefficient 

Roofs and asphalt and concrete pavements 0.98 

Grass or vegetated areas having slopes up to 2% 0.10 

Grass or vegetated areas having slopes greater than 2% 0.15 

 

Note: Runoff coefficient for other surface types can be found in HEC-22 Urban Drainage Design Manual Table 3-1 

4. Time of concentration: 

a. Time of Concentration for the Rational Method shall be the longer of the 
minimum time of overland flow based on the facility type or the sum of the 
overland and channelized travel times within consecutive flow segments. 
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Facility Type 

Recommended Time of Concentration TC
 
(minutes) 

Overall
Min. 

Surface Type Sheet Flow 
Shallow 

Flow 
Channel Flow 

Marine Terminals, 
Parking Lots, 

NJDOT Roadways 
10 

Unpaved 

n=0.15, k=0.457 

 
 

 
 

See  

Manning's Eqn. 

Paved 

n=0.011, k=0.619 

FAA, NYDOT 
Roadways, All 

Other 
5 

Unpaved 

n=0.15, k=0.457 

Paved 

n=0.011, k=0.619 

k = intercept coefficient 

n = Manning's coefficient 

L = Length of flow Segment, ft 

S = Average Slope of HGL (ground) in Flow Segment, ft/ft 

b. Length of sheet flow is generally less than 150 feet, but can be up to 300 feet in 
smooth, uniformly graded, areas. 

c. Historically, time of concentration was determined from the overall time of 

overland flow developed by the Corps of Engineers, given by:  

5. Rainfall Intensity: 

a. Utilize regional rainfall intensity, duration, and frequency curves to establish the 
rainfall intensity. The appropriate time of concentration and return period is 
required. Use the below tables to create IDF curves for New York and New 
Jersey facilities. 

b. Historically, rainfall intensity was given b the following equations: 

  NY: i = 120/(TC + 20); NJ: i = 96/(TC + 15). 

c. Other approved methods, such as synthetic or actual rainfall hyetographs may 
be used to determine rainfall intensity.
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NY Facilities (Except SWF) Precipitation Intensity Duration and Return Period 

Return 
Period 

5 
Minute 

10 
Minute 

15 
Minute 

20 
Minute 

25 
Minute 

30  
Minute 

45 
Minute 

60 
Minute 

2-Yr 4.99 3.86 3.17 2.66 2.35 2.14 1.60 1.32 

5-Yr 5.86 4.52 3.74 3.15 2.80 2.57 1.94 1.63 

10-Yr 6.68 5.14 4.25 3.61 3.22 2.97 2.27 1.92 

25-Yr 7.98 6.08 5.04 4.32 3.89 3.60 2.78 2.37 

50-Yr 9.12 6.93 5.76 4.95 4.46 4.14 3.23 2.78 

100-Yr 10.49 7.91 6.62 5.70 5.14 4.77 3.77 3.28 

 

SWF Precipitation Intensity Duration and Return Period 

Return 
Period 

5   
Minute 

10 
Minute 

15 
Minute 

20 
Minute 

25 
Minute 

30 
Minute 

45 
Minute 

60 
Minute 

2-Yr 4.64 3.59 2.94 2.47 2.18 1.99 1.48 1.23 

5-Yr 5.46 4.22 3.49 2.94 2.61 2.39 1.81 1.52 

10-Yr 6.25 4.80 3.97 3.37 3.01 2.77 2.12 1.79 

25-Yr 7.49 5.71 4.73 4.06 3.65 3.38 2.61 2.22 

50-Yr 8.58 6.52 5.42 4.66 4.20 3.89 3.05 2.62 

100-Yr 9.92 7.49 6.26 5.39 4.86 4.52 3.57 3.10 

 

NJ Facilities (Except ACY) Precipitation Intensity Duration and Return Period 

Return 
Period 

5 
Minute 

10 
Minute 

15 
Minute 

20 
Minute 

25 
Minute 

30 
Minute 

45 
Minute 

60 
Minute 

2-Yr 4.84 3.83 3.18 2.76 2.42 2.17 1.66 1.35 

5-Yr 5.74 4.55 3.80 3.34 2.96 2.66 2.06 1.70 

10-Yr 6.42 5.08 4.24 3.77 3.35 3.02 2.35 1.95 

25-Yr 7.28 5.71 4.78 4.33 3.86 3.49 2.76 2.30 

50-Yr 7.88 6.18 5.18 4.71 4.21 3.83 3.04 2.57 

100-Yr 8.53 6.64 5.56 5.11 4.58 4.17 3.35 2.84 
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ACY Precipitation Intensity Duration and Return Period 

Return 
Period 

5 
Minute 

10 
Minute 

15 
Minute 

20 
Minute 

25 
Minute 

30 
Minute 

45 
Minute 

60 
Minute 

2-Yr 5.02 4.01 3.36 2.92 2.58 2.32 1.78 1.46 

5-Yr 5.90 4.73 3.99 3.53 3.13 2.83 2.20 1.82 

10-Yr 6.64 5.31 4.48 4.02 3.58 3.24 2.54 2.11 

25-Yr 7.51 5.98 5.06 4.60 4.12 3.74 2.97 2.49 

50-Yr 8.17 6.51 5.49 5.06 4.55 4.14 3.32 2.80 

100-Yr 8.82 7.01 5.91 5.49 4.95 4.52 3.66 3.12 

3.6.4 LAYOUT 

A. Area of Runoff: 

a. For the Port Authority of New York & New Jersey standard catch basins, limit 
the area of runoff to 1 acre. 

b. For roadways: inlets should be located at the low points of gutters, at 
intersections and ramp exit/entrances, before transitions of super elevation (to 
prevent water flow across the roadway), before bridges (in cut), and after 
bridges (in fill). 

c. For curbed roadways, the inlet spacing typically controls catchment areas, 
which is required to control “spread.” The gutter flow can be computed using the 
applicable Manning's equation below. (See Ref. 4.4 Drainage Inlet Design in  
HEC-22 Urban Drainage Design Manual). 

(Sx
1.67

SL
0.5

W
2.67

) 

or in terms of spread, 
 

n=Manning's coefficient (Table 4-3 Manning's n for Street and Pavement Gutters 
in HEC-22 Urban Drainage Design Manual) 

A=flow rate, ft
3
/s 

W=width of flow (spread), ft 

Sx=cross slope, ft/ft 

SL=longitudinal slope, ft/ft 

B. Locate manholes at all major changes in pipe grade, at all changes in horizontal 
alignment, and at all changes in pipe size, and should have a maximum spacing of 300 ft 
for pipe 24 inches or less in size, 400 ft for pipe 27 to 36 inches in size, 500 ft for pipe 42 
to 54 inches in size and 1000 ft for pipe 60 inches or greater in size. 

C. Ensure that a catch basin is located on a super-elevated roadways before the cross slope 
becomes too flat for efficient pick-up of the runoff or to pick up the gutter flow before it 
crosses the roadway. 

D. Up to three catch basins may be connected in series before discharging into a manhole 
except as otherwise indicated in NFPA #415. 

E. For curbed roadways, locate catch basins at low points, including flanking catch basins. 
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Install drainage structures as required to limit runoff from spreading into 1/3 the width of 
the adjacent traveled lane. Spacing should not exceed 350 feet. 

F. Specific to Airside: 

In aircraft apron areas, new catch basins must be located 100 ft minimum away from 
buildings and must be protected with gas-tight vapor traps on the outlet. 

G. Catch Basins Associated with Runways and Taxiways (Reference: Memorandum from 
Muldoon to J.M. Kelly; 7/31/87; same subject): 

1. FAA current design standards call for the placement of catch basins beyond runway 
and taxiway safety area.  

2. Relocating existing catch basins solely for compliance with current FAA criteria is 
determined on a case-by-case basis. Where a basin must be relocated for other 
reasons, it shall comply with the criteria herein. 

3. For EWR, TEB, SWF, and JFK: 

a. Locate catch basins associated with new runway construction (including 
extensions) beyond the runway safety area. 

b. Locate catch basins associated with new taxiway construction (excluding 
extensions) beyond the taxiway safety area. 

c. Catch basins may be placed in taxiway shoulders only when existing taxiways 
are extended. In this regard, it is proper to place catch basins within the taxiway 
safety area since this is an extension of an existing taxiway covered by previous 
FAA criteria. 

4. Bridge Deck Drainage: 

a. The minimum criteria for drainage of elevated roadways are established to 
maintain safe conditions by providing a proper LOP to facilitate safe passage of 
vehicles and to minimize frequency of maintenance forces being exposed to 
traffic hazards. Accordingly, these criteria shall not be violated without 
substantial justification as approved by the Chief Civil Engineer. 

b. Designs shall be based on specified limitation of spread for a design rainfall 
intensity selected using the Rational Method, avoidance of hydroplaning, and 
driver vision impairment. See FHWA Bridge Deck Drainage, HEC-21 (Ref. 5.4). 

c. Locate catch basins prior to the bridge approach slabs to intercept any flows 
onto the bridge. The preferred design is for bridge deck drainage to flow (by 
gutter) off of the bridge (i.e., no drainage system on the bridge) and conveyed 
by a closed drainage system. 

d. Design bridge deck drainage systems to minimize clogging in order to reduce 
related safety, maintenance, etc., problems (see FHWA Bridge Deck Drainage, 
HEC-21) 

1.) Grates shall be bicycle-safe type with a desirable minimum capacity of twice 
the design flow and shall be easily removable for maintenance. 

2.) Inlet boxes shall be large enough for easy cleaning with the outlet offset to 
prevent debris from falling into it. 

3.) Pipes shall have a desirable minimum diameter of 8 inches and an absolute 
minimum diameter of 6 inches. For systems utilizing closely spaced holes in 
the deck, the pipe diameter may be as small as 4 inches and shall be 
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tapered to prevent trapping of debris. 

4.) Bends shall be long radius-type fittings and not greater than 45 degrees. 

5.) Pipe slopes shall be as steep as possible with a desirable minimum of 8% 
and an absolute minimum of 2%. 

6.) Provide for clean-outs that are accessible. 

7.) The design shall include a report on maintenance cleaning procedures and 
equipment upon which the design is based, and which shall be approved by 
the appropriate facility maintenance representative. 

3.6.5 HYDRAULIC DESIGN 

3.6.5.1 DESIGN CONDUIT FLOW 

Assuming steady-state conditions, using the Manning formula: 

V = (1.49/n) (R
2/3

) (S
½
) 

Q = (1.49/n) (A) (R
2/3

) (S
1/2

)  

Where:  V = Average velocity, ft./sec.  

 R = Hydraulic radius = A/P, ft.  

 S = Slope ft./ft. of HGL for open channel flow and of EGL for pipe flow. 

 n = Manning roughness co-efficient (dimensionless). 

 A = Cross-sectional area, sq. ft.  

 P = Wetted perimeter, ft.  

 Q = Flow, cubic feet per second. 

Manning Roughness Coefficients (n): 

Type of Pipe 

Manning Roughness 
Coefficient 

New or Existing Pipe 

Concrete 0.013 

Ductile iron with cement lining 0.013 

High-density polyethylene with smooth wall interior 0.012 

High-density polyethylene with corrugated interior See manufacturer literature 

Plastic 0.011 

Corrugated metal See manufacturer literature 

3.6.5.2 VELOCITY OF FLOW WITHIN PIPES 

 Maximum 10 f.p.s  

 Minimum 2.5 f.p.s 

 For FAA projects, the minimum velocity shall be 3.0 ft/s in storm drain pipe flowing full. The 
minimum pipe slopes to ensure 3.0 ft/s velocity can be found in Table 6-4 in AC 150/5320-
5D.  

 Remain constant or increase as flow progresses downstream. 
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3.6.5.3 HYDRAULIC GRADE LINE (HGL) 

HGL at tidal outfalls shall equal the elevation of Mean High Water (MHW). The tidal datum height must be 
adjusted to reflect the rise in sea level due to climate change. Refer to Design Guidelines - Climate 
Resilience chapter.     

3.6.5.4 MINIMUM PIPE SIZE 

The minimum pipe size, excluding roof connections, shall be 12 inches in diameter except in aeronautical 
(PAF) areas where minimum size shall be 15 inches in diameter. Pipe sizes shall either remain constant 
or increase in size in the down stream direction. 

3.6.6 STANDARD METHOD 

3.6.6.1 DESIGN PROCEDURE AND ASSUMPTIONS 

A. Compute peak discharge using the Rational Method. 

B. Design pipes to flow full using Manning's formula. Then, and if necessary, use software, 
such as StormCAD or Hydraflow Storm Sewers, to calculate the elevation of the HGL to 
finalize the pipes. 

C. For new drainage systems, which include new outfalls in tidal water, use elevation of 
MHW as the starting elevation of the HGL. 

D. When a new drainage system is required to connect to an existing system, use the crown 
elevation of the existing pipe as starting elevation of the HGL to analyze the upstream 
affects of the new drainage system. 

E. Manhole losses including a limited number and magnitude of bends are not considered. 
These losses are assumed to be accounted for by matching pipe soffits and by designing 
for full flow. 

F. Insofar as possible, match pipe soffits (top inside) when changing sizes. Where this 
cannot be achieved for trunk sewers, manhole and head losses shall be considered. 

3.6.6.2 USES OF THE STANDARD METHOD 

A. The Port Authority of New York & New Jersey facilities are generally in flat, low-lying 
topography and are located near or adjacent to tidal (bay, river) receiving waters. 
Drainage systems have flat pipe slopes (for economy and to avoid submerged outfalls), 
resulting in sub-critical flows throughout. 

B. The method is also recommended for preliminary design of more complex systems. 

3.6.6.3 LIMITATIONS OF STANDARD METHOD 

A. Restricted to simple drainage systems that do not require pumping, ponding, storage, or 
open channels. 

B. Advanced software methods are readily available and may be used, subject to approval 
of the Chief Civil Engineer. 

3.6.7 MISCELLANEOUS 

A. Use of trench drains or slotted drains require approval by the Chief Civil Engineer. Please 
note that slotted drains are susceptible to clogging and require frequent maintenance. 
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B. Open channel systems like riprap, grass swale design are to follow U.S. Department of 
Transportation Federal Highway Administration Hydraulic Design Series (HDS) No. 3 
guideline. 

C. Depressed catch basin curb inlets in non-high speed areas shall be depressed 0.1 ft 
below adjacent pavement grades. All other grates in paved areas shall be set flush with 
the pavement grade. In unpaved areas, the grate shall be set 1 inch above the 
surrounding grade unless otherwise dictated by site-specific conditions. 

D. All catch basins and manholes shall conform to the type and dimensions shown on the 
appropriate Port Authority of NY & NJ standard details.  

E. Standard bedding for stormwater pipe is 6-inch minimum of crushed stone below the 
pipe. (See standard detail Storm Sewer Cradle (041.001) and Bedding Detail (066.001 
and 066.002). 

F. Pipe Materials: 

1. Reinforced Concrete Pipe (RCP), Class V, Ductile Iron Pipe and Corrugated 
Polyethylene Pipe can be used unless otherwise shown on the Contract Drawings. 

2. Extra-strength ductile iron pipe shall be used whenever a 24-inch or smaller 
connection is made to a New York City-owned sewer that is located on city property. 

3. Use circular pipes except when conditions make use of circular pipe impractical. 

4. Generally the minimum cover for any type of pipe shall be 3 ft below grade in 
aeronautical areas and 2 ft below grade in all other areas, or 1 ft below pavement 
subgrade, whichever is deeper. Confirm adequacy of cover using standard design 
procedures typically found in the Concrete Pipe Design Manual, Ductile Iron Pipe 
Association’s literature, or Plastic Pipe Design methodologies. Additionally, at 
manholes, ensure that all pipes have sufficient depth of cover to clear the bottom of 
the top slab. 

G. The drainage systems must be protected with gas-tight vapor traps on the outlet 
whenever it discharges into an existing combined sewer system, where the pipe goes 
through contaminated areas, or where water tight joints are necessary to preserve the 
operating integrity of a storm water system protected with tide gates.. 

H. If approved by the Chief Civil Engineer, retention or detention basins may be utilized, with 
prior approval, to reduce peak storm sewer inflow into existing limited capacity storm 
drainage systems. Shallow ponding in paved areas will be considered, provided it can be 
demonstrated that the limited ponding will neither create hazards for persons using the 
area nor cause damage to existing or proposed structures. A hydrograph method of 
analysis is required for the design of the retention basins. (Rate of inflow – rate of outflow 
= rate of change of storage.) 

I. If approved by the Chief Civil Engineer, design of grass swales or bioswales may be 
considered along roadsides to enhance water infiltration and reduce erosion where 
applicable.  

J. Where the construction has the potential for changing the existing off-facility drainage 
conditions, the engineer shall document historical flood data (which includes but is not 
limited to pictorial and survey data of high flood marks on pertinent structures with 
notations of associated storms) and establish the impact that the new construction will 
have on same (for example, the tail water versus head water effect on drainage 
structures). Where off-facility drainage affects urban areas, check for conditions based 
upon 100-year design storm. 
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K. Channel erosion and scour shall be minimized through the use of protective materials 
and devices incorporated into the design, including: 

1. Cut-off walls at the discharge end of culverts and outfalls to prevent undermining. 

2. Paved or stone aprons at discharge end of culverts and outfalls following Standards 
for Soil Erosion and Sediment Control in New Jersey and New York. 

3. Bank protection on the outside of horizontal curves where stream velocity can cause 
erosion of soils. 

L. For Erosion and Sediment Control Plan, consult with Environmental Engineering.  

3.7 ELEMENTS OF DESIGN FOR WATER SUPPLY 

3.7.1 GENERAL 

A. With the exception of Stewart International Airport or any new property acquired by the 
Port Authority of New York & New Jersey, and unless specifically requested by a facility, 
the existing water distribution systems, which consist of domestic water and dedicated 
fire water mains, at the Port Authority’s facilities do not require analysis. An analysis is 
required only if additional demand (e.g., a new terminal) will be imposed on the water 
distribution system(s). 

B. Criteria herein are applicable to exterior, potable water supply systems for domestic 
and/or fires uses, including transmission distribution, yard, hydrant, and large service (4 
inches diameter or greater) pipes.  

C. When required, small service connections to buildings or any structure, and supply to 
irrigation systems, shall be requested by the Plumbing Engineer. 

D. Comply with the applicable requirements of the local municipal water authority and 
boards of public health.  

3.7.2 HYDRAULIC DESIGN 

A. Design using the steady-state conditions based upon peak flow rates using the Hazen-
Williams formula. 

 V = 1.318 CR
0.63

 S
0.54

 

Where: C = 140 for new cement-lined pipe. 

 C = 150 for new epoxy-coated pipe. 

 C = Varies for existing pipe, see Table 1. 

 R = Hydraulic radius, ft. 

 S = Slope of hydraulic grade line. 

 V = Average velocity, fps. 

B. Estimate losses at fittings, valves, and other appurtenances using an equivalent pipe 
length based on the equation:  

 hL = kv
2
/2g  

 Where: hL = Head loss, ft. 

   v = Flow velocity, ft/sec. 

   g = Acceleration of gravity, 32.2 ft./s/s. 
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   k = Loss coefficient for specific bend, fitting or appurtenance is found in  
   Table 2. 

C. When required, perform analysis if water distribution system(s) using Hardy-Cross 
Method of design or American Water Works Association (AWWA) recommended 
procedure. Use of computer software, such as WaterCAD by Haestead Methods Water 
Solutions is acceptable. 

D. For pipe 16 inches or greater in diameter, do not exceed a flow velocity of 10 ft/second 
under peak day demand conditions. 

3.7.3 PIPE MATERIAL AND DESIGN 

A. Pipes, 4 inches or greater shall be ductile iron pipe. When appropriate, weld steel pipe 
may be considered as an alternative to ductile iron pipe. Plastic pipe is not permitted. 

B. The Port Authority of New York & New Jersey’s standard specifications require “special 
thickness” class ductile iron pipe. Unless the pipe is to be installed in abnormal conditions 
(e.g., shallow cover), it is not necessary to perform pipe wall thickness design. If required, 
check for adequacy of pipe wall thickness using AWWA C150/A21.50. 

C. Pressure requirements for pipes and appurtenances shall be either 200 psi or 50 psi in 
excess of the working pressure whichever is greater.  
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Table 1 
Value of C in Hazen-Williams Equation 

Type Condition Size C 

Cast Iron 

New All sizes 130 

5 Years old 

12” and over 120 

8” 119 

4” 118 

10 Years old 

24” and over 113 

12” 111 

4” 107 

20 Years old 

24” and over 100 

12” 96 

4” 89 

30 Years old 

30” and over 90 

16” 87 

4” 75 

40 Years old 

30” and over 83 

16” 80 

4” 64 

50 Years old 

40” and over 77 

24” 74 

4” 55 

Welded Steel Values of C the same as for cast-iron pipes, 5 years older 

Riveted Steel Values of C the same as for cast-iron pipes, 10 years older 

Wood Stave Average value, regardless of age 120 

Concrete or concrete Lined 

Large sizes, good workmanship, steel forms 140 

Large sizes, good workmanship, wooden forms 120 

Centifugally spun 135 

Vitrified In good condition 110 

Plastic or Drawn Tubing   150 
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Table 2 
Loss Coefficients for Common Fittings 

 

Fitting M 

Globe valve, fully open 10.0 

Angle valve, fully open 5.0 

Swing check valve, fully open 2.5 

Gate Valve, fully open 0.2 

Gate valve, ¾ open 1.0 

Gate valve, ½ open 5.6 

Gate valve, ¼ open 24.0 

Short-radius elbow 0.9 

Medium-radius elbow 0.8 

Long-radius elbow 0.6 

45 Elbow 0.4 

Closed return bend 2.2 

Tee, through side outlet 1.8 

Tee, straight run 0.3 

Coupling 0.3 

45 Wye, through side outlet 0.8 

45 Wye, straight run 0.3 

Entrance  

Square 0.5 

Bell mouth 0.1 

Re-entrant 0.9 

Exit 1.0 

 

 

 

 

 

3.7.4 THRUST RESTRAIN 

A. Provide restraint against thrust forces using restrained or harnessed joints or reinforced 
concrete encasement. Use of concrete thrust blocks for permanent or temporary restraint 
is permitted if approved by the Chief Civil Engineer.  

B. Retrain all water lines against thrust forces at all bends of 11¼ degrees and greater, tees, 
caps, plugs, fire hydrants, sectionalizing valves, crosses where the pipe system is 
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discontinued at one or more legs, under railroad tracks, under building floors, and under 
taxiways and runways. 

C. Compute thrust forces and resistance thereto using AWWA or other accepted procedures 
such as those available from the Ductile Iron Pipe Research Association. Consult with the 
Geotechnical Engineer to obtain necessary soil properties and consult manufacturer’s 
literature for properties of specialized pipe joint restraint systems. 

3.7.5 SYSTEM CAPACITY 

A. Water demand should take into account the commercial or industrial usage of the 
planned construction. Additionally, the quantity of water required for fire flow conditions, 
as approved by the Fire Protection Engineer. 

B. Minimum residual pressures of 20 psi shall be available at all times in the distribution 
system when the fire flow conditions are superimposed on the normal daily water 
demand. Normal pressures in the distribution system should range between 50 to 80 psi. 
System design pressure shall consider most hydraulically demanding load on service 
supply.  

C. Review high-pressure distribution systems with the Fire Protection Engineer for high-risk 
fire flow demand and size accordingly. 

D. Commercial and industrial demand shall be based on historical Port Authority of New 
York & New Jersey demand for similar systems or per acre/per capita estimates or other 
approved methods. 

E. Pipe size for individual building service connections (domestic and sprinkler) and other 
mechanical/fire service connections shall be as requested by the Mechanical Engineering 
Discipline. 

3.7.6 MISCELLANEOUS 

A. A check valve or pressure reduction valve is required when connecting to a water 
distribution system having a different pressure. Additionally, a gate valve is required on 
inlet and outlet of check valve or pressure reduction valve. These installations typically 
require a concrete chamber with proper access for maintenance and inspection. 

B. In accordance with the Engineering Department Chief Engineer’s memorandum dated 
April 21, 2000 and as per New York City Building Code and Fire Code and International 
Building Code New Jersey ed.,connections to public mains or source of water supply may 
required a backflow prevention assembly. Consult with the Plumbing Engineer. 

C. Standard bedding for water pipes is a crushed stone saddle 6 inches minimum below the 
pipe. (See Standard Detail 066.001) 

D. Port Authority of New York & New Jersey standard technical specifications require that 
polyethylene encasement be furnished with ductile iron pipe installations. Polyethylene 
encasement provides a cost effective way of precluding corrosion of the ductile iron pipe 
in typical installed conditions. While not common, alternative protection may be 
necessary if stray electrical currents are expected or known (i.e., PATH or NYC Subway). 

E. Avoid locating water mains under footings, foundations, or structures. Ensure that 
Standard Detail 030.021 is included if any water main is required to cross below or above 
an existing pipe or obstruction. 
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3.7.7 LAYOUT 

A. The minimum diameter of pipe for distribution mains is 8 inches. 

B. Desirable minimum depth of cover for frost protection shall be 4 ft with an absolute 
minimum of 3 ft. For depth of cover of less than 3 ft, protect the pipe and appurtenances 
against frost by insulation or heat tracing. 

C. All segments of the distribution system shall be fed from a minimum of two directions 
unless otherwise approved in advance. 

D. Design water mains to cross above sanitary sewer lines and fuel lines insofar as 
possible. The vertical separation of these lines at crossings, joint locations, encasement 
requirements, and lateral separation at locations other than crossings shall meet the 
current State Board of Health requirements. 

E. Fire Hydrants 

1. As aforementioned in Paragraph 3.7.1.A the Port Authority of New York & New 
Jersey’s facilities have established fire water mains, which include fire hydrants and 
any other fire suppression equipment. Unless required, do not remove existing fire 
hydrants. Replace any existing fire hydrant that is required to be removed and 
located as close as possible to its original location. 

2. If an area of a facility that is to be redeveloped or significantly modified, or any new 
property, then location of fire hydrants shall be as approved by the Fire Protection 
Engineer and in accordance with applicable NFPA standards, municipality 
requirements, and New York City Building Code (for NYC facilities). In no case shall 
any building area be more than 300 feet from a fire hydrant. 

For areas designated for stacking of containers with container terminals or within 
intermodal yards, at a minimum, locate fire hydrants adjacent to high mast light poles 
and protect against damage. Protection may include heavy-duty (8 inch or greater 
diameter) concrete filled pipe guards or guard rail. 

3. Connect fire hydrants to the distribution main with a minimum 6-inch (8 inch for high 
pressure fire hydrants) diameter pipe that includes a valve and valve box. The valve 
and valve box should be located within 6 ft of the fire hydrant. An additional valve and 
valve box is required adjacent to the distribution main when the distance between the 
fire hydrant and distribution main exceeds 50 feet. 

4. All fire hydrants shall conform to the type and dimensions shown on the appropriate 
Port Authority of NY & NJ standard details. The following is a list of Port Authority of 
NY & NJ standard details: 

a. All facilities, except Port Newark and the Elizabeth Port Authority Marine 
Terminal: Low Pressure Fire Hydrant Connection (030.011), Low Pressure Fire 
Hydrant Connection (Rods and Bands) (030.012), High Pressure Fire Hydrant 
Connection (030.013), High Pressure Fire Hydrant Connection (Rods and 
Bands) (030.014). 

b. Port Newark and the Elizabeth Port Authority Marine Terminal: Fire Hydrant 
Connection – PN/EPMAT (030.015). 

F. Valves 

1. Valves shall be used at the point of connection whenever a new main is added onto 
the distribution system. 

2. Valves should be located at the intersection of all branch lines so that each branch 
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can be isolated out of service as required. The desirable maximum number of valve 
closures to isolate any portion of the system is 2. 

3. The desired maximum spacing between valves for 16-inch or larger diameter mains 
is 1000 ft. For 12-inch or smaller diameter mains and distribution lines the desired 
maximum spacing is 500 ft. 

4. Provide valve box or valve skirt for all valves. See standard details Valve Skirt 
Foundation Over Tapping Valve (050.013), Valve Skirt and Foundation Details 
(050.014), Valve Box- Type NJ (050.017), and Valve Box- Type NY (050.018). 

5. Blow-off valves should be placed at major low points in the line, and shall be piped to 
a storm sewer. 

6. Reduced section valves should be used where a transmission main is 20 inches or 
greater in diameter. Reduced section valves shall be 16 inches in size. 

7. Valves 16 inches and larger shall be installed in concrete valve chambers and 
equipped with bypass valves. See standard details 16” Horizontal Gate Valve-In Pit 
(050.022-A) and Piping Layout (16” Valve Chamber) (050.022-B). 

3.8 ELEMENTS OF DESIGN FOR SANITARY SEWER 

3.8.1 GENERAL 

A. Criteria herein are applicable to typical Port Authority of New York & New Jersey sanitary 
sewers that are small-diameter (18 inches and below) circular pipes serving as building, 
lateral, or main sewers. 

B. For the following, criteria shall be determined after consultation with the Chief Civil 
Engineer on a case-by-case basis: Large-diameter (greater than 18 inches) main and 
trunk sewers; interceptor sewers; relief sewers; combined sewers; and inverted siphons. 

C. Comply with all applicable requirements of the governmental agencies, which have 
jurisdiction where the sewer is constructed. Consult with the Chief Environmental 
Engineer prior to start of design. 

3.8.2 QUANTITY AND QUALITY OF SEWAGE 

A. The preferred method for estimating peak sewage flows for building sewers (i.e., house 
connections) is the ”fixture unit” method unless otherwise approved by the Chief 
Mechanical Engineer. Coordinate with design of building plumbing.  

B. An infiltration allowance shall be added depending on the type and length of sewer, soil, 
groundwater, and topographic conditions. The minimum rate for new systems shall be 
twice the allowable rate of the pipe as constructed (see technical specifications) or 400 
gpd/inch dia/mile, whichever is greater. 

C. Where corrosive sewage is anticipated, pipes and structures shall have the necessary 
special linings and/or coatings for a 50-year service life and as approved by the Chief 
Civil Engineer. 

3.8.3 HYDRAULIC DESIGN 

A. Pipes shall be designed assuming steady, uniform flow using the Manning equation. 

1. Manning Equation 

V = Average velocity = (1.49/n) R
2/3 

S
1/2

, fps. 
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Q = Flow = AV, cfs. 

A = Cross-section Area of flow, ft
2
. 

S = Slope of energy grade line (E.G.L.), ft/ft. 

R = Hydraulic Radius A/P, ft. 

P = Wetted Perimeter, ft. 

n = Manning Roughness Coefficient (0.013). 

B. Size pipes to flow half-full, or less, at the design peak flow. Under no circumstances shall 
the sewer be designed to flow full. 

1. The half-full velocity shall be: 

a. Desirable minimum: 2.5 ft./sec. 

b. Absolute minimum: 2.0 ft./sec. with prior approval of the Chief Civil Engineer. 

c. Maximum: 10 ft./sec. 

d. Velocities within any pipe network shall either remain constant or increase as 
the flow progresses in the downstream direction. 

e. Whenever the velocity within the system exceeds 6 fps at a manhole, the 
manhole structure shall be designed to obtain a smooth transition in the 
hydraulic grade line across the structure. 

C. Minimum pipe diameter for building sewers (house connections) shall be 6 inches except 
use 8 inches in Manhattan. For smaller size pipes, consult with Mechanical Engineering 
Group for advice. Pipe sizes shall either remain constant or increase in size in the 
direction of flow. Where pipe diameters increase, it is desirable to match the pipe soffit 
elevations. 

D. Flows through manholes are treated as minor losses and uniform flow is assumed on 
both sides. The invert elevation of the outlet pipe within each manhole shall be a 
minimum of 0.1 ft below the elevation of the lowest inlet pipe invert elevation entering the 
manhole to account of energy losses across the appurtenance. 

E. Most Port Authority of New York & New Jersey sanitary sewer systems are characterized 
by relatively low flows and flat topography. This generally means that minimum size and 
velocity requirements are the controlling design factors. Such systems generally operate 
with sub-critical flow at considerably less than pipe capacity. Lift stations are used to 
offset costs and problems associated with excessively deep sewers. 

3.8.4 PIPES AND MANHOLE STRUCTURES 

3.8.4.1 PIPE MATERIALS 

A. Pipe shall be ductile iron pipe (American Society for Testing and Materials A746 with 
polyethylene encasement); acrylonitrile-butadiene-styrene (ABS); composite and plain 
wall pipe; polyvinyl chloride (PVC) pipe; and reinforced concrete pipe (Type II Cement). 
Use of other materials on a case-by-case basis is subject to prior approval by the Chief 
Civil Engineer. 

B. Ductile iron pipe shall be used where excessive loading conditions occur due to a 
minimum depth-of-bury situation, at all stream crossings, at locations where pipe will be 
within 10 ft of a stream embankment, and in NY City for all 24-inch or less connections to 
City sewers. 
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C. All materials used shall be sulfide and hydrocarbon (fuel and oil) resistant and shall be 
designed for a 50-year service life. 

D. The depth of the sewer shall be governed by structural (i.e., live and dead loads) 
requirements and depths of connecting tributary pipes. The minimum cover over any pipe 
shall be 3.0 ft below grade or 1.0 ft below the pavement subgrade, whichever is deeper. 

3.8.4.2 3.8.4.2  MANHOLES 

A. Manholes shall be provided at the ends of each sewer line, at all pipeline intersections, at 
all changes in grade or alignment, and whenever pipe sizes change. 

B. Manholes should have a maximum spacing of 300 ft for 15 inches and smaller lines, and 
a maximum spacing of 500 ft for 18 inches and larger size lines. 

C. Drop manholes shall be provided for lateral sewers entering into the manhole whenever 
the invert difference between lateral and main sewers exceeds 4 ft. 

D. Under no circumstances shall industrial or commercial wastewater be discharged using a 
wye or tee unless an upstream manhole is provided for sampling of the discharge. 

E. House connections for 6 inch or less diameter building sewers may be made using wyes 
or tees set so that the connection will be at a point 45 degrees to the horizontal plane in 
the upper quadrant of the lateral sewer. All other house connections shall be made at a 
manhole. 

F. Clean-outs may be substituted, as approved by the Chief Civil Engineer, in lieu of 
manholes at all changes in grade or alignment on house connections only. 

3.8.5 MISCELLANEOUS 

A. Force mains shall be ductile iron pipe only, conforming to ANSI A21.51. and shall be 
designed at two times the normal working pressure. For additional requirements, see 
applicable provisions of Section 7. 

B. Concrete pipe saddles shall be used where the Geotechnical Engineer anticipates 
significant differential settlement. 

C. Where sewers traverse an area that may contain stray electrical currents (e.g., PATH) 
provide appropriate corrosion protection. 

D. Sanitary sewer lines will be designed to cross under water mains insofar as possible. The 
vertical separation of these lines at crossings, joint locations, encasement requirements, 
and lateral separation at locations other than crossings shall meet the current state Board 
of Health requirements. 

E. Building floor drain effluents contributing petroleum-based oil and grease in amounts that 
exceed the allowable limit set by applicable regulations shall be processed using an 
approved oil/water separator to meet the prescribed limits before discharging into the 
sewer. 

F. Grease traps shall be installed in accordance with applicable regulations in waste lines 
servicing food service areas. 

G. Watertight manhole covers and alternate venting shall be provided in areas where the top 
of the sanitary manhole would be subject to flooding (e.g., manholes located below the 
100-year floodplain or in areas that will be inundated by the increase in sea level rise or 
in areas subject to localized rainfall-related ponding). Refer to Design Guidelines - 
Climate Resilience chapter for the base flood elevation (BFE) and sea level rise 
projection. 
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H. Where non-water-tight manhole covers are used in unpaved areas, they shall be set a 
minimum of 6 inches above adjacent grade so as to prevent sediment and stormwater 
runoff from entering via the vent holes in the manhole cover. 

I. Standard bedding for sanitary sewer pipe is 6-inch minimum of crushed stone below the 
pipe. (See standard details Sanitary Sewer Cradle (043.001) and Bedding Detail 
(066.001). 

J. All manhole covers shall conform to the type and dimensions shown on the appropriate 
Port Authority of NY & NJ standard details. The following is a list of Port Authority of NY & 
NJ standard sanitary sewer details for each facility:    

1. Airside Areas: Manhole-Aircraft (010.010-A and B). 

2. Port Container Areas: Manhole-Type I (010.014-A and B). 

3. Vehicular Areas (i.e., cars and trucks): Manhole Type II Precast (010.011), Manhole 
Type ’A’ Pre-Cast (010.013) or Manhole-Type I (010.014-A and B). 

3.9 ELEMENTS OF DESIGN FOR GAS UTILITY 

Gas service piping design and installation shall conform to the standards and requirements of the utility 
company whose jurisdiction covers the project area.   

3.10 ELEMENTS OF DESIGN FOR SECURITY REQUIREMENTS 

Project specific requirements will be provided by the Facility's project manager based on consultation and 
input received by the Office of Emergency Management's Security Group.  

3.11 COORDINATE REFERENCE SYSTEMS & DATUMS 

3.11.1 GENERAL 

A. Horizontal and vertical controls for surveying, mapping, and engineering are provided and 
maintained by the Central Survey Group of the Engineering Construction Management 
Division 

B. All horizontal control shall be referenced to the Port Authority of NY&NJ Coordinate 
Reference System (PANYNJ-CRS). 

C. All vertical control shall be referenced to the North American Vertical Datum of 1988 
(NAVD88).   For relationships to other vertical datums (NGVD29, Tidal...) - contact the 
PANYNJ Central Survey Group. 

D. The appropriate datum shall be referenced in all surveys, contract documents, reports, 
and other Engineering design documents. 

E. Use of an arbitrary datum (i.e., local datum) or historic datum requires prior approval of 
the Chief Civil Engineer.   For relationships between the PANYNJ-CRS and other 
coordinate reference systems - contact the PANYNJ Central Survey Group. 

3.11.2 HORIZONTAL CONTROL 

A. Horizontal control at the Port Authority of NY & NJ facilities is referenced to the PANYNJ-
CRS.  The parameters of PANYNJ-CRS are defined as follows: 

 Projection: Lambert Conformal Conic  
   Ellipsoid: GRS80 
   Standard Parallels: 40°40', 41°02' (central meridian 40°51') 
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   Grid Origin: 74°00', 40°10' or Easting 984,250, Northing 0 
   Units: U.S. Survey Foot (1 U.S. Survey Foot = 1200/3937 Meters) 
      

B. The PANYNJ-CRS is equivalent to the North American Datum of 1983 New York State 
Plane Coordinate System-Long Island Zone (NAD83 NYSPCS-LI).   

C. The PANYNJ-CRS is a low-distortion projection which minimizes the difference between 
distances measured on the reference grid and distances measured on the ground 
surface. 

D. The PANYNJ-CRS will use the current realization of the National Geodetic Survey's 
Continuously Operating Reference Station  (NGS) (CORS).  The current realization is 
(2011). This should be noted as PANYNJ-CRS(2011).  Any future realizations by NGS 
will be required to be referenced. 

E. The approved description is: 

   Horizontal Control is referenced to PANYNJ-CRS(2011) 

3.11.3 VERTICAL CONTROL 

A. Vertical control at the Port Authority of NY & NJ facilities is referenced to the North 
American Vertical Datum of 1988 (NAVD88). 

B. The approved description is: 

 Vertical Control is referenced to NAVD88 

 

3.11.4 TIDAL DATA 

A. The tidal data using standard tidal planes of reference (tidal datums), and with the datum 
referenced to the Port Authority of New York & New Jersey vertical datum (NAVD88), 
shall appear where it is of significance to the planning, design, construction, or operation 
of the facility. 

B. A tidal datum is a standard elevation defined by a certain phase of the tide. Tidal datums 
are used as references to measure local water levels and should not be extended into 
areas having differing oceanographic characteristics without substantiating 
measurements. Definitions for different tidal datums can be found at the NOAA Website. 

C. The National Oceanic and Atmospheric Administration (NOAA) maintains tidal stations in 
the port area, including four primary stations (NY-The Battery, NJ-Sandy Hook, NY-
Bergen Point West Reach and NY-Kings Point) which are analyzed for an entire 18.6-
year lunar cycle (Tidal Epoch). Other stations are Secondary (6 months) or Tertiary (30 
days), and are of less accuracy.  

D. Local tidal datum information at each PANYNJ Facility has been calculated by the 
PANYNJ Central Survey Group using the NOAA VDatum program.  Please contact the 
Central Survey Group Supervisor for the tidal datum data sheets. Additional Tidal 
information (such as tide prediction tables) can be obtained from NOAA Center for 
Operational Oceanographic Products and Services Branch (Tides&Currents).   

E. Tide varies by location and for certain civil design projects a local tide gauge may need to 
be installed and observed.  Contact the PANYNJ Central Survey Group Supervisor for 
this survey task. For critical or major projects consult with the PANYNJ Chief Civil 
Engineer for the method of tidal datum determination. 

F. For planning and design of new facilities, sea level rise shall be incorporated. 

http://tidesandcurrents.noaa.gov/datum_options.html
http://tidesandcurrents.noaa.gov/products.html
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3.11.5 REFERENCES 

NOAA, National Ocean Survey 

NOAA, National Geodetic Survey 

3.12 EXCEPTIONS 

3.12.1 QUALIFICATIONS FOR AN EXCEPTION 

When conditions warrant, a design exception may be granted. A design exception may be approved 
when it can be documented that a lesser design value is the best practical alternative. The factors to be 
considered when determining if a lesser design value should be elected shall include social, economic, 
and environmental impacts together with ensuring safe and efficient operations. 

3.12.2 PROCEDURE 

Prior to implementing the design exception, submit a written request to the Chief Civil Engineer for 
approval. Clearly state the reason for the design exception and include all supporting documentation as 
necessary to substantiate the design exception. 

http://oceanservice.noaa.gov/
http://www.ngs.noaa.gov/
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4.0 DETAILS, NOTES AND CUSTOM SPECIFICATIONS 

4.1 DETAILS FOR USE IN CONTRACT DOCUMENTS 

4.1.1 LIBRARY OF STANDARD DETAILS 

Standard Dwg. 
No. 

Title 

010.010-A Manhole-Aircraft (1 of 2) 

010.010-B Manhole-Aircraft (2 of 2) 

010.011 Manhole Type II Pre-Cast 

010.013 Manhole Type ‘A’ Pre-Cast 

010.014-A Manhole-Type I  (1 of 2) 

010.014-B Manhole-Type I  (2 of 2) 

010.020 Adjustment of Manhole 6" or More 

010.021 Adjustment of Manhole and Catch Basin 6" or Less 

011.002 Manhole Frame and Cover-Aircraft Type 

011.003 Aircraft Manhole Silt Bucket  

011.004 Manhole Frame and Cover 

011.005 Manhole Silt Bucket 

020.001 Storm Sewer Inlet 

020.011 Catch Basin Type II Cast In-Place 

020.012 Catch Basin Type II Pre-Cast 

020.013 Catch Basin Type III 

020.014 Heavy Duty Grating for Runways, Taxiways, Safety Areas and Aprons 

020.015 Vapor Tight Tap 

020.019 Catch Basin Type IV Cast In-Place 

020.020 Catch Basin Type IV Pre-Cast 

020.021 Catch Basin Type ‘A’ Pre-Cast 

025.002 Protective Concrete Slab 

030.011 Low Pressure Fire Hydrant Connection 

030.012 Low Pressure Fire Hydrant Connection (Rods and Bands) 

030.015 Fire Hydrant Connection-PN/EPMAT 

030.020 Water Pipe Restrained Lengths for Mains 

030.021 Water Main Crossing Below Obstruction 

030.023 Water Pipe Rodding Lengths for Mains 

030.024 Four-Section Band and Rod Assembly Details 

030.025 Pipe Rodding thru Waterproof Walls 

030.026 Four-Section Band and Rodding Assembly for Valves in Mains 

030.044 Domestic Water Service 1” to 2” Sizes 

030.050 Reinforced Concrete Encasement for Pipes 

041.001 Storm Sewer Cradle 
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Standard Dwg. 
No. 

Title 

043.001 Sanitary Sewer Cradle 

043.002 Pipe Joint Detail at Sanitary Manholes 

043.004 Pipe Cleanout Detail 

050.013 Valve Skirt Foundation Over Tapping Valve 

050.014 Valve Skirt and Foundation Details 

050.017 Valve Box-Type NJ 

050.018 Valve Box-Type NY 

050.019 Frame and Cover for Ship Service Box (H20 Loading) 

050.022-A 16" Horizontal Gate Valve-In Pit (1 of 2) 

050.022-B Piping Layout (16” Valve Chamber) (2 of 2) 

060.003-A End of Curb Treatment (1 of 3) 

060.003-B Curb to Header Transition (2 of 3) 

060.003-C Concrete Curb Details (3 of 3) 

060.003-D Install Concrete Curb in Existing Pavement  

060.003-E Concrete Island Curb Transition Detail  

060.004 Steel Faced Curb-Type SF 

060.005 Rigid-Based Pavement Restoration 

060.006 Flexible Pavement Restoration 

061.001 Concrete Dolly Pad 

062.001 Flexible Pavement Sections-LGA 

062.003 Lime Cement Flyash Pavement Sections 

062.004 Flexible Pavement Sections-JFK/EWR 

062.010 Ports-Marine Terminal Pavement Sections 

062.011 Stone Shoulder 

062.012 Pavement Meeting Existing Pavement 

062.013 Pavement Meeting Existing Fill (Roadway) 

062.014 Pavement Meeting Existing Fill (Parking Lot) 

062.015 Keyway Detail 

062.016 End and Continuation of Overlay Paving Detail for Runways and Taxiways 

062.020 Sidewalk Detail 

062.021-A Sidewalk Curb Ramp Details (1 of 4) 

062.021-B Sidewalk Detectable Waring Surface Details (2 of 4) 

062.021-C Sidewalk Curb Ramp Details (3 of 4) 

062.021-D Sidewalk Curb Ramp Details (4 of 4) 

062.022 Drop Curb and Driveway Detail 

065.001 Pay Lines for Trench Excavation 

066.001 Bedding Detail 

066.002 Bedding Detail (Storm) 

070.076 Survey Marker – Type 2 
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Standard Dwg. 
No. 

Title 

082.001 Detail of Railroad Track in Open Paved Areas 

082.002 Tracks in Unpaved Areas 

082.005 Rubber Railseal Detail 

082.006 Rubber Railroad Crossing Detail 

090.001 Pipe Guard Spacing Details 

090.002 Pipe Guard with Footing 

090.003 Pipe Guard with Footing (Heavy Duty) 

090.004 Standard Steel Hydrant Fender 

090.005 Pipe Guard for Bus Parking Areas 

090.013 Galvanized Steel Chain Link Fence (Standard Security) 

090.014 Galvanized Steel Chain Link Fence (Medium Security) 

090.015 Galvanized Steel Chain Link Fence (High Security) 

090.016 Buried Chain Link Fabric Detail 

090.030 Pre-Cast Concrete Bumper and Timber Bumper 

090.031 Timber Barricade-Type 1 
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4.2 NOTES FOR USE IN CONTRACT DOCUMENTS 

The following notes have been established and used. The intent is to select the note(s), as appropriate for 
the particular contract, and include in either a General and/or Civil drawing(s). Do not include a note that 
is not applicable. 

4.2.1 NOTES INCLUDED ON GENERAL DRAWINGS 

The following notes would be included on a General Drawing. 

Include Notes A and B in contracts that require "Net Cost" items. "Net Cost" items are work items that are 
anticipated but may or may not actually be performed, or where the quantity of work cannot be 
reasonably estimated. 

A. WHEN AND AS DIRECTED BY THE ENGINEER, PERFORM THE FOLLOWING 
WORK. THE CONTRACTOR WILL BE COMPENSATED AT THE "NET COST" OF 
SUCH WORK AS DEFINED BELOW: 

1.  

2.  

3.  

(The designer should develop the "Net Cost" items for each contract.) 

B. NET COST PAYMENT SHALL BE COMPUTED IN THE SAME MANNER AS IS 
COMPENSATION FOR EXTRA WORK, INCLUDING ANY PERCENTAGE ADDITION 
TO COST, AS SET FORTH IN THE CLAUSE OF THE CONTRACT ENTITLED 
"COMPENSATION FOR EXTRA WORK." PERFORMANCE OF SUCH NET COST 
WORK SHALL BE AS DIRECTED BY THE ENGINEER AND SUBJECT TO ALL THE 
PROVISIONS OF THE CONTRACT RELATING TO THE PERFORMANCE OF EXTRA 
WORK. COMPENSATION FOR SAID NET COST WORK SHALL NOT BE CHARGED 
AGAINST THE TOTAL AMOUNT OF COMPENSATION AUTHORIZED FOR EXTRA 
WORK. 

(For your information in developing the list, the following paragraph is extracted from Contractor's 
compensation and contract terminology included in the Contract booklet.) 

Net Cost: Where certain work is anticipated but may or may not actually occur during the 
performance of the contract, or where it is known that certain work will occur but it is not possible 
to make a reasonable estimate of the quantity, such work should be paid for on a net cost basis. 
Net cost is paid for exactly as is extra work but it is not charged against the extra work allowance. 
Net cost compensation should therefore be used only when the anticipated amount would be 
large enough to significantly deplete the extra work allowance. 

Notes C and D should be included in contracts that involve utility or excavation work or that may 
potentially affect existing utilities. Division I "Conditions & Precautions" or "Airport Operations and 
Conditions" provide for general one-call 800 numbers for both states. 

C. THE LOCATION, ELEVATION, AND SIZE OF EXISTING UTILITIES SHOWN ON THE 
CONTRACT DRAWINGS ARE APPROXIMATE. PERFORM THE FOLLOWING: 

1. VERIFY THE LOCATION OF EXISTING UNDERGROUND UTILITIES WITHIN THE 
WORK AREA PRIOR TO CONSTRUCTION. 

2. EXERCISE EXTREME CAUTION WHEN WORKING ADJACENT TO EXISTING 
POWER, COMMUNICATIONS, WATER, OR GAS LINES TO PREVENT DAMAGE 
TO THESE LINES. (Within the JFK Central Terminal Area include within B: the 
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Thermal Distribution and Chilled Water Piping.) 

3. IMMEDIATELY REPAIR ANY DAMAGE TO EXISTING UTILITIES IN A MANNER 
APPROVED BY THE ENGINEER, AT NO COST TO THE AUTHORITY.  

D. MAINTAIN UTILITIES IN ACTIVE OPERATION AT ALL TIMES. PROVIDE BYPASS 
PIPING AND PUMPING WHERE REQUIRED. ALL NEW UTILITY SYSTEMS SHALL BE 
OPERATIONAL BEFORE ANY EXISTING SYSTEMS ARE ABANDONED OR 
REMOVED. IF EXISTING UTILITIES ARE TAKEN OUT OF SERVICE FOR 
CONNECTIONS AS SHOWN ON THE CONTRACT DRAWINGS, THE TIMING SHALL 
BE AS APPROVED BY THE ENGINEER. 

Include Note E where there is excavation or disturbance of unpaved areas and erosion control 
plan is not required: 

E. ENSURE THAT ALL PIPES, CATCH BASINS, MANHOLES, SWALES, ETC. WITHIN 
AND NEAR THE AREA OF WORK ARE KEPT FREE FROM MATERIAL THAT WOULD 
HAMPER THE PERFORMANCE OF THE DRAINAGE SYSTEMS. FURNISH AND 
INSTALL SOIL EROSION AND SEDIMENTATION CONTROL DEVICES AS SHOWN 
ON THE CONTRACT DRAWINGS. UPON COMPLETION OF CONSTRUCTION, 
REMOVE ACCUMULATED SEDIMENT AND REMOVE CONTROL DEVICES. 

F. DISPOSE OF ALL UNSUITABLE OR EXCESS EXCAVATED MATERIALS AWAY FROM 
AUTHORITY PROPERTY. DO NOT TRANSPORT SOIL OFF SITE WITHOUT THE 
WRITTEN APPROVAL OF THE ENGINEER. 

The following notes would apply only to dewatering of uncontaminated water. Water quality 
testing would be required if there is any reason to suspect contamination, such as, but not limited 
to visible sheen, odor, adjacent to existing underground storage tank (UST) or tank removal 
location, previous test results. In order to discharge through an existing Port Authority outfall the 
effluent must be below SPDES/NJPDES limits: TPHC<10ppm, TSS < 50 ppm. 

Include Note G when Geotechnical does not develop a dewatering plan for the project: 

G. SUBMIT A DEWATERING PLAN TO THE ENGINEER FOR APPROVAL. ALL 
EFFLUENT SHOULD BE DISCHARGED DIRECTLY TO A NEARBY STORM SEWER, 
CATCH BASIN, OR MANHOLE. DEWATERING EFFLUENT SHALL NOT BE 
DISCHARGED TO OR THROUGH WETLANDS, PAVEMENT, OR OTHER ADJACENT 
AREAS. 

Include Note H for projects in NJ only and confirm the wording with Geotechnical and 
Environmental disciplines: 

H. ENSURE THAT THE TOTAL RATED CAPACITY FOR ALL ON-LINE PUMPS DOES 
NOT EXCEED 100,000 GALLONS PER DAY AND THAT PUMPING OPERATIONS DO 
NOT CONTINUE FOR MORE THAN 31 CONSECUTIVE DAYS. IF THESE PUMPING 
CRITERIA ARE EXCEEDED, IT SHALL BE AT THE CONTRACTOR'S SOLE OPTION 
AND EXPENSE AND SHALL REQUIRE A WATER SUPPLY ALLOCATION PERMIT 
AND/OR NJ POLLUTANT ELIMINATION SYSTEM PERMIT. IN NO EVENT SHALL 
DELAYS ENCOUNTERED IN OBTAINING SUCH PERMITS BE A CAUSE FOR 
EXTENSION OF THE TIME FOR COMPLETION OF THE WORK OF THE CONTRACT.  

Include Note I for projects in Brooklyn and Queens and on Long Island. Confirm the wording with 
Geotechnical and Environmental disciplines. Pumping limits do not apply to NYC or NYS off of 
geographic Long Island: 

I. DURING EXCAVATION, THE COMBINED RATED CAPACITY OF THE ON-LINE 
DEWATERING PUMPS SHALL NOT EXCEED 45 GALLONS PER MINUTE. IF THIS 
PUMPING RATE IS EXCEEDED, STOP WORK AND OBTAIN A NEW YORK STATE 
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POLLUTANT ELIMINATION SYSTEM PERMIT AND/OR A WATER SUPPLY, LONG 
ISLAND WATER WELLS PERMIT AT NO COST TO THE AUTHORITY. AN 
EXTENSION OF THE TIME FOR COMPLETION OF THE WORK OF THE CONTRACT 
WILL NOT BE GRANTED. 

The following notes control site conditions and are applicable to most contracts. Many of these 
notes refer to the "Haul Route," "Area of Work," and "Area Available for Contractor's Use," the 
designer should confirm that these titles appear on the Location Plan and agree with the plan 
wording: 

J. UTILIZE A MOBILE SWEEPER AND WATER TRUCK DAILY DURING 
CONSTRUCTION FOR DUST CONTROL ALONG THE HAUL ROUTE AND IN AREAS 
MADE AVAILABLE FOR CONSTRUCTION. 

K. PREVENT WATER PONDING RESULTING FROM CONSTRUCTION OPERATIONS. 
PROMPTLY REMOVE ANY PONDED WATER TO THE SATISFACTION OF THE 
ENGINEER, AT NO COST TO THE AUTHORITY. 

L. IMMEDIATELY RESTORE ALL AREAS OUTSIDE THE LIMITS OF CONSTRUCTION, 
WHICH ARE DAMAGED BY THE CONTRACTOR OPERATIONS TO THEIR ORIGINAL 
CONDITION AND TO THE SATISFACTION OF THE ENGINEER AT NO COST TO THE 
AUTHORITY. 

Do not include Note M where "Area Available" is part of permanent construction or is used on the 
Location Plan along with graphical location of area:  

M. UPON COMPLETION OF THE WORK, REMOVE ALL DEBRIS, EQUIPMENT, AND 
UNUSED MATERIALS FROM AUTHORITY PROPERTY AND RESTORE THE "AREA 
AVAILABLE FOR CONTRACTOR'S USE" TO ITS ORIGINAL CONDITION, AS 
APPROVED BY THE ENGINEER. 

Where needed, use this note on JFK Airport projects: 

N. WITH REGARD TO THE HAUL ROUTE SHOWN ON THE LOCATION PLAN, THE 
CONTRACTOR IS ADVISED THAT VERTICAL CLEARANCES OF THE TAXIWAY 
BRIDGES OVER THE VAN WYCK AND JFK EXPRESSWAYS ARE APPROXIMATELY 
12'-6". 

Include Note O if any wetlands permits have been issued for the project: 

O. TAKE ALL NECESSARY PRECAUTIONS TO PROTECT AND MINIMIZE 
DISTURBANCES TO WETLANDS SHOWN ON THE CONTRACT DRAWINGS AND AS 
NOTED IN THE SECTION OF DIVISION 1, GENERAL PROVISIONS, ENTITLED 
"LAWS AND ORDINANCES."  

P. VERIFY ALL INDICATED CONDITIONS AND DIMENSIONS IN THE FIELD BEFORE 
COMMENCING ANY FABRICATION, ORDERING OF MATERIAL, OR PERFORMING 
ANY WORK. NOTIFY THE ENGINEER OF ANY CONDITIONS OR DIMENSIONS THAT 
WOULD PREVENT OR HAMPER THE PERFORMANCE OF THE WORK IN 
ACCORDANCE WITH THE CONTRACT DRAWINGS AND SPECIFICATIONS. 

Q. THE PHRASES "REMOVE AND REPLACE" OR "REMOVE AND INSTALL" SHALL 
MEAN REMOVE EXISTING CONSTRUCTION AND REPLACE WITH NEW 
CONSTRUCTION MATERIALS AS NOTED ON THE DRAWINGS AND/OR SPECIFIED. 

R. THE FOLLOWING ITEMS HAVE BEEN SELECTED FOR SALVAGE AND SHALL BE 
DELIVERED TO THE ENGINEER AT A LOCATION SHOWN ON CONTRACT 
DRAWING G-X: (Provide a list of items, such as utility castings, water valves, trackwork 
items such as ties, rail turnout switches, etc. The items should be biddable - i.e., "All 
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switch points and associated hardware" or "Five hundred timber ties as directed by the 
Engineer." An example of something not biddable would be "Pipe valves as directed by 
the Engineer." The Contractor would not know if one or all valves would be turned over.) 

Include Note S where appropriate on PATH projects: 

S. THE OVERHEAD POWER LINE WILL NOT BE DE-ENERGIZED FOR THE WORK 
UNDER THIS CONTRACT. DO NOT OPERATE EQUIPMENT CLOSER THAN 10’ 
FROM THE POWER LINE. 

Include on a Construction Staging Drawing or General Drawing for airside projects. The length 
specified should be the longest length that would be needed for any single complete stage. This 
supersedes Timber Barricade Type I for airside projects (JFK at present). 

T. PROVIDE XXX’ OF SAFETY BARRICADE MODEL AR-10X96, AS MANUFACTURED 
BY OFF THE WALL PRODUCTS, SALT LAKE CITY, UTAH, NAC-PC 2410 AIRPORT 
LOW-PROFILE BARRICADE AS MANUFACTURED BY NEUBERT AERO CORP, 
TAMPA, FL OR APPROVED EQUAL WITH LIGHTS AND REFLECTIVE STRIPING TO 
BE DEPLOYED AROUND CLOSURES. THE BARRICADES AND LIGHTS SHALL BE 
MAINTAINED IN GOOD OPERATIONAL CONDITION DURING ALL CLOSURES. 

4.2.2 NOTES INCLUDED ON CIVIL DRAWINGS 

As appropriate, the following notes would be included on a “Civil” drawing: 

For taxiway paving, include Note A as a means of minimizing longitudinal cold joints. If existing 
longitudinal joints at 25’± from the centerline are deteriorated, it may be advisable to increase all three 
dimensions in this note to go beyond the deteriorated joint area. See the Chief Civil Engineer before using 
this note for runways: 

A. PAVE THE CENTER 50’ OF TAXIWAYS USING A SINGLE PAVER SET UP FOR A 25’ 
WIDTH PAVING LANE, OR TWO PAVERS OPERATING IN ECHELON WITH EACH 
SET UP FOR A 12’-6” MINIMUM WIDTH. 

For roadway paving, include Note B as a means of minimizing longitudinal cold joints, where 
staging permits: 

B. PAVE ROADWAYS TWO LANES ACROSS USING A SINGLE PAVER SET UP FOR 
THE FULL TWO LANE WIDTH, OR TWO PAVERS OPERATING IN ECHELON WITH 
EACH SET UP FOR ONE LANE WIDTH. 

Include Note C on jobs with daily closures where delayed traffic opening would disrupt facility 
operations: 

C. PRIOR TO STARTING ANY PAVING OR MILLING OPERATIONS, SUPPLY A 
STANDBY PAVER, ROLLER, MILLING MACHINE, MECHANICAL SWEEPERS, AND 
VACUUM BROOM. IN ADDITION, DURING PAVING OR MILLING OPERATIONS, 
PROVIDE EQUIPMENT CAPABLE OF REMOVING DISABLED PAVING OR MILLING 
EQUIPMENT FROM THE CONSTRUCTION SITE. 

Include Note D in runway and taxiway paving contracts: 

D. CORING FOR LIGHT EXTENSIONS WILL NOT BE PERMITTED UNTIL 24 HOURS 
AFTER COMPLETION OF ASPHALT PAVING. 

Note E should be considered when asphalt concrete is included in the lump sum and where the 
asphalt concrete price for adjustment purposes will be higher than the $45 per ton price shown in 
the specifications. The Designer should discuss the proposed change in price with the Principal 
Engineer. This note applies to both FAA and Non FAA Asphalt Concrete Paving specs: 
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E. THE CONTRACT ASSIGNED UNIT PRICE FOR ASPHALT CONCRETE PAVEMENT 
FOR THE PURPOSES OF CALCULATING ADJUSTMENTS TO CONTRACT 
COMPENSATION IS (PRICE IN WORDS) DOLLARS ($PRICE) PER TON OF ASPHALT 
CONCRETE. 

Note F should be placed on contract drawings for asphalt concrete pavement where quality 
control/assurance is not required. These projects include patching, restoration, and/or overlay 
jobs.  

F. THE FOLLOWING REQUIREMENTS OF SPECIFICATION SECTION (either 02551 
"ASPHALT CONCRETE PAVING" or 02560 "ASPHALT CONCRETE PAVING [FAA]") 
DO NOT APPLY: 

1. QUALITY CONTROL/ASSURANCE PARAGRAPHS 1.04A, 1.04B, 1.04D.2, 
1.04D.5, 1.04D.6, 1.04D8, AND 1.04D.9 

2. SUBMITTALS (Appendix ”A”) PARAGRAPHS C, D (INCLUDE E & F IF 
SPEC SECTION 02561 IS USED, OR F & 
G IF SPEC SECTION 02553 IS USED) 

3. GRADE CONTROL PARAGRAPH 3.02C 

4. CORRECTIONS OF DEFICIENCIES PARAGRAPH 3.03A 

5. ADJUSTMENTS TO CONTRACT 
COMPENSATION 

PART 4 IN ITS ENTIRETY 

 HOWEVER, 48 HOURS PRIOR TO THE START OF PAVING, THE CONTRACTOR 
SHALL NOTIFY THE MANAGER OF THE MATERIALS ENGINEERING DIVISION 
(TELEPHONE NO. 201-216-2984) EACH TIME ASPHALT CONCRETE PAVING WILL 
BE DONE UNDER THIS CONTRACT. 

Note G should be placed on contract drawings for asphalt concrete pavement where the 
specification sections for asphalt concrete paving and aggregate base course are not included in 
the contract. These contracts include very small patching or utility restoration jobs. Where 
aggregate base course is not used, omit Items 3 and 4.  

G. ASPHALT CONCRETE PAVING SHALL CONFORM TO THE FOLLOWING: 

1. ASPHALT CONCRETE SHALL BE FROM LOCALLY APPROVED SOURCES OF 
NEW JERSEY INTERAGENCY ENGINEERING COMMITTEE (NJIEC) TOP 
COURSE MIX I-4, BASE COURSE MIX I-2 AND PLANT MIX MACADAM MIX I-1. 
(Add/remove additional mixes where necessary.) 

2. THE AVERAGE IN-PLACE DENSITY OF THE ASPHALT CONCRETE SHALL BE 
98% OF BULK SPECIFIC GRAVITY WHEN TESTED WITH A NUCLEAR GAUGE. 
MAXIMUM SPECIFIC GRAVITY SHALL BE DETERMINED IN ACCORDANCE 
WITH ASTM D 2041. 

3. DENSE-GRADED AGGREGATE BASE COURSE (DGABC) SHALL CONFORM TO 
THE NJIEC STANDARD FOR DGABC. 

4. THE DGABC SHALL BE COMPACTED TO 95% OF MAXIMUM DENSITY AT 
OPTIMUM WATER CONTENT. 

5. TACK COAT SHALL BE ASPHALT CEMENT MEETING REQUIREMENTS FOR PG 
64-22, IN ACCORDANCE WITH AASHTO MP1. THE APPLICATION SHALL BE 0.05 
TO 0.10 GALLONS PER SQUARE YARD. 

Include Note H where the concrete price for adjustment purposes will be different from the price 
shown in the specifications. The Designer should discuss the proposed change in price with the 
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Principal Engineer. 

H. IN LIEU OF THAT SPECIFIED IN SECTION 02510, PARAGRAPH 4.01D. THE 
CONTRACT UNIT PRICE OF PORTLAND CEMENT CONCRETE FOR THE 
PURPOSES OF CALCULATING ADJUSTMENTS TO CONTRACT COMPENSATION IS 
(price in words) DOLLARS ($price) PER CUBIC YARD OF PORTLAND CEMENT 
CONCRETE. 

Include Note I where concrete is used for civil utility construction and include Section 03301. 
Additionally, include 02510 for PCC paving projects or 03300 for conventional concrete projects. 
Note: it may be necessary to identify more than one category if proposed construction includes 
multiple concrete construction types; i.e., curbs, sidewalks, manholes, or pavement. 

I. UNLESS OTHERWISE SHOWN ON THE CONTRACT DRAWINGS, ALL CONCRETE 
SHALL BE PERFORMANCE CATEGORY V AND ATTAIN A 28-DAY COMPRESSIVE 
STRENGTH (f'c) OF 4000 psi IN ACCORDANCE WITH SPECIFICATION 03301.  

Include Note J for small projects requiring concrete or if “Adjustment to Contract Compensation” 
is to be waived. The Designer should discuss this with the Principal Engineer. 

J. ADJUSTMENTS TO CONTRACT COMPENSATION, AS SPECIFIED IN 
SPECIFICATION SECTION 03301, PARAGRAPH 4.01F, SHALL NOT APPLY TO 
CATEGORY xx CONCRETE. HOWEVER. ADJUSTMENTS TO DEFICIENCIES, AS 
SPECIFIED IN PARAGRAPH 4.01G, WILL BE ENFORCED. 

Include Note K where white concrete is required for curbs and concrete islands (mostly NJDOT 
projects): 

K. WHITE CONCRETE SHALL CONSIST OF WHITE PORTLAND CEMENT, TYPE I 
CONFORMING TO ASTM C150. THE WHITE CONCRETE SHALL NOT CONTAIN 
MORE THAN 0.55% BY WEIGHT OF FERRIC OXIDE. 

 Include Note L in lieu of the Standard Specification where DIP is used for drainage purposes:  

L. DUCTILE IRON PIPE USED FOR EXTERIOR DRAINAGE PURPOSES SHALL BE 
FURNISHED AND INSTALLED IN ACCORDANCE WITH SECTION 02610 ENTITLED 
"EXTERIOR SANITARY SEWER SYSTEM." FIELD TESTS SPECIFIED IN 3.03 ARE 
NOT REQUIRED. 

M. WHERE A UTILITY STRUCTURE IS REQUIRED TO BE CONSTRUCTED ON 
EXISTING PIPE, VERIFY THE LOCATION AND INVERT OF THE EXISTING PIPE 
PRIOR TO FABRICATION OF THE UTILITY STRUCTURE. 

N. WHERE CONNECTIONS TO EXISTING DRAINAGE OR SANITARY STRUCTURES 
ARE REQUIRED, CUT NEATLY WITHOUT PERCUSSION INTO THE EXISTING 
STRUCTURE. THE MAXIMUM SIZE OF THE OPENING SHALL NOT EXCEED THE 
PIPE'S OUTER DIAMETER PLUS 3”. CONNECT THE NEW PIPE AND SEAL AROUND 
IT WITH NON-SHRINK NON-METALLIC GROUT IN CONFORMANCE WITH ASTM 
C1107, GRADE C AND SPECIFICATION SECTION 03602. 

 Include Note O for referencing until all Standard Drawings have been updated: 

O. All references to grout shall mean NON-SHRINK NON-METALLIC GROUT IN 
CONFORMANCE WITH ASTM C1107, GRADE C and specification section 03602. 

Include Note P when catch basins are being placed in airside infield areas and where it would be 
appropriate in landside areas. The pavement specified in this note can be modified to reflect a 
different pavement section shown in the drawings: 

P. CONSTRUCT PAVED COLLAR AROUND CATCH BASINS IN GRASS AREAS. THE 
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PAVED COLLAR SHALL EXTEND 4’ OUTWARD FROM THE CASTING AND SHALL 
CONSIST OF 2” OF AC TOP COURSE OVER 6” OF DGABC. 

Include Note Q when a profile or elevations of a new water main is NOT provided on the contract 
drawings: 

Q. THE TOP OF WATER PIPES SHALL BE 4’ BELOW FINISHED GRADE UNLESS 
OTHERWISE SHOWN ON THE CONTRACT DRAWINGS. 

Include Note R when a profile or elevations of a new water main is provided on the contract 
drawings: 

R. WATER MAIN ELEVATIONS SHOWN ON THE CONTRACT DRAWINGS ARE TO THE 
CENTERLINE OF PIPE. DEFLECT CONSECUTIVE PIPE JOINTS TO OBTAIN 
REQUIRED CHANGES IN VERTICAL ALIGNMENT. USE FITTINGS ONLY WHERE 
SHOWN ON THE PLANS OR WHERE OTHERWISE APPROVED BY THE ENGINEER. 

When pipes are to be abandoned rather than removed, include Note S and either Section 3300 or 
3302: 

S. WHERE THE CONTRACT DRAWINGS INDICATE THE ABANDONMENT OF AN 
EXISTING PIPE, PLUG BOTH ENDS OF THE PIPE WITH CONCRETE. EACH PLUG 
SHALL COVER THE FULL CROSS SECTIONAL AREA OF THE PIPE, AND ITS 
THICKNESS SHALL BE 1/3 OF THE NOMINAL DIAMETER OF THE PIPE BUT NOT 
LESS THAN 8”. 

 As an alternate to the above, include Note T in lieu of Note S, if more applicable: 

T. WHERE THE CONTRACT DRAWINGS INDICATE THE ABANDONMENT OF AN 
EXISTING PIPE, FILL PIPE WITH FLOWABLE FILL TO THE SATISFACTION OF THE 
ENGINEER THEN PLUG BOTH ENDS OF PIPE. FLOWABLE FILL SHALL BE 
PROPORTIONED TO BE NON-SEGREGATING, FREE-FLOWING, SELF 
CONSOLIDATING, LOW-SHRINK SLURRY WITH A MINIMUM UNCONFINED 
COMPRESSIVE STRENGTH OF 100 psi AT 28 DAYS. THE FLOWABLE FILL SHALL 
HAVE A MINIMUM UNIT WEIGHT OF 70 LBS PER CF. EACH PLUG SHALL COVER 
THE FULL SECTIONAL AREA OF THE PIPE AND ITS THICKNESS SHALL BE 1/3 OF 
THE NOMINAL DIAMETER OF THE PIPE, BUT NOT LESS THAN 8 INCHES WITH A 
COMPRESSIVE STRENGTH OF 4,000 psi AT 28 DAYS. 

U. WHERE A PIPE IS REMOVED FROM AN EXISTING STRUCTURE, FILL RESULTANT 
OPENING IN THE STRUCTURE WITH CONCRETE. THE CONCRETE THICKNESS 
SHALL NOT BE LESS THAN 8”, WITH A COMPRESSIVE STRENGTH OF 4000 PSI AT 
28 DAYS. 

When drainage structures are to be abandoned, include Note V. Modify "A" if castings are to be 
stockpiled and turned over to the Engineer. 

V. WHERE THE DRAWING INDICATES THE ABANDONMENT OF A MANHOLE OR 
CATCH BASIN: 

1. REMOVE FRAME AND GRATE OR CASTING. 

2. REMOVE THE STRUCTURE TO 3'-0" BELOW PAVEMENT SUBGRADE. 

3. PLUG PIPES IN ACCORDANCE WITH NOTE (insert the number of the pipe 
abandonment note). 

4. PUNCH HOLES IN THE BOTTOM OF THE STRUCTURE. 

5. FILL THE STRUCTURE WITH I-12 MATERIAL TO FINISHED GRADE (IN 
UNPAVED AREAS) OR TO BOTTOM OF PAVEMENT SECTION (IN PAVED 



 

Engineering Department Manual 

 Civil — Details, Notes, & Custom Specifications 

 

Last Updated: 12/12/2014 Page 87 

AREAS). 

Reference Drawings contain information that is necessary to a bidder in preparing the bid and 
they are usually drawings from another contract that are referred to in the plans or specifications. 
The reference in the plans should take this form: 

W. FOR (specific item shown in reference drawings) SEE THE FOLLOWING REFERENCE 
DRAWINGS: CONTRACT NUMBER (aaa xxx.xxx) DRAWINGS (xxx).  

4.2.3 NOTES THAT ARE NOT REQUIRED (OR SHOULD BE INCLUDED ON CONTRACT DRAWINGS) 

 Wherever concrete or asphalt concrete pavement is removed, the contractor shall saw cut 
and neatly trim the edge of remaining pavements before installing new construction. (Shown 
on details.) 

 All asphalt construction paving joints shall be tack coated just prior to the continuation of 
paving operations. (Redundant - See A.C. Spec Paragraph 3.01d.1 and 4) 

 The use of recycled asphalt pavement permitted. (Redundant - See Paragraph 1.01b) 

 If the contractor elects to use recycled asphalt concrete, (adjustments to Spec Section 02561 
or deductions from Spec Section 02551) contract compensation will be calculated using the 
assigned unit price for asphalt concrete pavement. (Redundant - See A.C. Specification 
Paragraph 4.01e) 

 If the contractor elects to use recycled asphalt concrete, (adjustments to Spec Section 02561 
or deductions from Spec Section 02551) contract compensation will be calculated using the 
contractor's "as-bid" unit price for asphalt concrete as indicated in the "schedule of unit prices 
for classified work." (Redundant - See Paragraph 4.01e) 

 In accordance with paragraph 1.04 d.8 in Specification Section 02551 "Asphalt Concrete 
Paving," the engineer elects to perform the required finished grade survey jointly with the 
contractor. (Now in Spec - Paragraph 1.04d.8) 

 A "lot" of concrete is defined as 1,000 cubic yards or a day's production, whichever is less. 
(Revised Spec defines lot as day's production.) 

 Hydrant connections shall have restrained joints from the main to the hydrant. All other 
fittings shall have restrained joints for the minimum length shown in the "water pipe restrained 
length for mains" detail. (Redundant - See Std Hydrant Details & 030.020) 

 Unless otherwise shown in the drawings, all reinforcement shall be: 

 Reinforcing bars: ASTM a 615 (AASHTO m31), deformed, grade 60. 

 Welded wire fabric: plain, ASTM a 185 (AASHTO m55). 

 Fabricated steel bar mats: ASTM a 184 with welded connections. (Do not use - include 
Section 3200) 

 Valves shall be the same size as the pipe on which they are installed. (Always show sizes.) 

 Ductile iron water pipes shall conform to AWWA C 151, Special Thickness (include class 
from table below). Fittings for D.I.P. shall be ductile iron conforming to AWWA C 110 and/or 
AWWA C 153. The pipe and fittings shall be cement-mortar lined and coated with petroleum 
asphaltic coating approximately one mil thick on the inside and outside of the pipe. The 
cement mortar lining shall be twice the standard thickness specified in AWWA C 104, rubber-
gaskets shall conform to AWWA C 111, cement-mortar lining, asphaltic coating, and rubber-
gaskets shall comply with the requirements of ANSI/NSF-61. (Use Specification for all 
contracts with such pipe.) 
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 Locate, hand excavate, and protect utility lines against damage where construction crosses 
or is adjacent to existing utility lines. (Redundant - See 02073, Paragraph 1.02b.4 and 
02221 Paragraph 3.02a.6)  

 The contractor shall provide adequate support for all utilities that are exposed during 
construction to ensure against damage. The support shall be as approved by the engineer 
and in compliance with the latest OSHA requirements. (Redundant - See 02221, Paragraph 
3.02a.6) 

 In all paved areas, the contractor shall secure the sides of excavations against movement by 
installing sheet piling or sheeting held in place by waling and bracing members in accordance 
with Specification Section 02221 "Excavation Backfilling and Filling." (Redundant - See 
02221, Paragraph 1.03a.4) 

 The contractor will be given an area of at least (xx.x) acres for staging and laydown. The 
location of such area will be determined by the engineer. (Not Biddable - Area and haul 
route should be defined for the contractor.) 

 The laydown area is for temporary storage of materials and trailers, and shall be shared with 
other contractors. The area is available to the contractor for limited material storage only and 
the contractor shall be responsible for securing the assigned portion of the site. (Redundant - 
See Division 1, "Available Property.") 

 The contractor shall not store debris on the site for more than 24 hours. (Redundant - See 
Division 1, "Available Property.") 

 Other contractors will be working concurrently on the site. The contractor shall coordinate his 
work and field sequence to accommodate the work performed by these other contractors. 
(Redundant - See Division 1, "Operations of Others.' Spec writer should include a list 
of "Other Contracts" in first paragraph.) 

 The contractor shall exercise care to prevent damage to any materials or structures that are 
to be salvaged or to remain in place. The contractor shall repair any damage at no additional 
cost to the Authority and to the satisfaction of the engineer. (Redundant - See 02073 
Paragraph 1.02b) 

 Obtain all necessary street opening permits from the city of Jersey City and comply with all 
conditions of said permits. (This and similar items are covered in Division 1 - "Laws and 
Ordinances.") 

 

Location Size Class 

Elizabeth  Class 53 

Jersey City  Class 56 

New York 

3 - 4 inch diam. Class 52 

6 - 12 inch diam Class 56 

More than 12 inch diam. Class 54 

Newark  Class 53 
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4.3 SPECIFICATIONS 

Specification 
No. 

Title 

02073 Cutting Patching and Removal (A 09/16/09).pdf  

02221 Excavation Backfilling and Filling (N 02-04-14).pdf 

02222 Excavation Backfilling and Filling (Narrowscope) (N 2-28-02).pdf 

02231 Aggregate Base Course (P 10-19-95).pdf 

02274 Geotextiles (N 4-11-02)).pdf 

02452 Railroad Trackwork (Other Than PATH Rail Transit) (N 1-17-96).pdf 

02453 Open Area Trackwork (PATH Rail Transit) (P 12-19-95).pdf 

02466 Ballast Surface and Align Track (N 10-30-96).pdf 

02501 Silane Sealer (N 6-6-00).pdf 

02506 Concrete Pavement Patching (N 4-30-98).pdf 

02507 Pavement Crack Sealing (N 2-3-97).pdf 

02545 Aeronautical Pavement Grooving and Regrooving (N 6-12-96).pdf 

02557 Coal Tar Epoxy Sealcoat (N 2-10-97).pdf 

02561 Aphalt Concrete Paving (FAA) (A 1-31-05).pdf 

02566 Asphalt Concrete Drainage Mix (N 8-9-96).pdf 

02567 Asphalt Concrete Paving Membrane (FAA) (N 8-9-96).pdf 

02569 Rubberized Coal Tar Emulsion Sealcoat (N 2-3-97).pdf 

02570 Kerf Cuts for Drainage (A 9/16/09).pdf  

02572 Kerf Cuts for Electrical Conduits (A 9/16/09).pdf  

02574 Abrasive Blasting of Pavements (N 10-30-96).pdf 

02575 Pavement Milling (N 10-30-96).pdf 

02577 Latex Modified Concrete (P 3-18-03).pdf 

02578 Pavement Joint Sealing (P 3-20-03).pdf 

02579 Emulsified Asphalt Slurry Sealcoat (N 10-30-96).pdf 

02610 Exterior Sanitary Sewer System (P 12-14-95).pdf 

02664 
Exterior Water Supply - Ductile Iron Pipe for City of Newark- NJ Facilities (A 5-17-
05).pdf 

02665 Exterior Water Supply System - Ductile Iron Pipe for New York Facilities (N 4-18-02).pdf 

02666 
Exterior Water Supply - Ductile Iron Pipe for City of Elizabeth - NJ Facilities (A 5-17-
05).pdf 

02667 Exterior Water Supply - Ductile Iron Pipe for Jersey City -NJ Facilities (N 11-27-00).pdf 

02668 Exterior Water Supply System - Steel Pipe New York Facilities (P 10-10-95).pdf 

02711 Subdrainage System (N 7-7-99).pdf 

02720 Manholes and Drainage Structures (N 04-18-02).pdf 

02721 Storm Drainage System (Infiltration-Exfiltration Testing Required) (N 7-30-99).pdf 

02722 Storm Drainage System (Infiltration-Exfiltration Testing Not Required (N 7-30-99).pdf 

02765 Cleaning Storm Drainage and Sanitary Sewer Systems (N 2-3-97).pdf 

02831 PVC - Coated Steel Chain Link Fence and Gates (A-10-02-06).pdf 
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Specification 
No. 

Title 

02832 Metallic - Coated Steel Chain Link Fence and Gates (A 10-02-06).pdf 

02837 Steel Ornamental Picket Fence and Gates (N 1-21-98).pdf 

03100 Concrete Formwork (P 9-29-95).pdf 

03200 Concrete Reinforcement (P 9-29-95).pdf 

03301 Portland Concrete Cement - Long Form.pdf (A 05/12/09)  

03302 Portland Cement Concrete (Short Form) (A 10/22/09) 

03740 Acrylic Concrete Sealer (P).pdf 

 



 

Engineering Department Manual 

 Civil — Reference Material 

 

Last Updated: 12/12/2014 Page 91 

5.0 REFERENCE MATERIALS 

5.1 ALIGNMENT AND GRADING 

 APR Consultants; Computer Program ”Take-off” version 1.0; 1993. 

5.1.1 GEOMETRIC DESIGN 

 A Policy of Geometric Design of Highway and Streets (Green Book), American Association of 
State Highway and Transportation Officials (AASHTO). 

 Roadside Design Guide (RDG), American Association of State Highway and Transportation 
Officials (AASHTO). 

 Guide for the Development of Bicycle Facilities (Bike Guide), American Association of State 
Highway and Transportation Officials (AASHTO). 

 Guide for the Planning, Design and Operation of Pedestrian Facilities, American Association 
of State Highway and Transportation Officials (AASHTO). 

5.1.2 SANITARY SEWERS 

 ASCE/WPF; Gravity Sanitary Sewer Design and Construction; Manual No. 60/FD5. 

5.1.3 STORMWATER DRAINAGE 

 ASCE; Manuals and Reports on Engineering Practice Nos. 28 (2nd Ed.), 37 and 77. 

 FAA; Airport Drainage; AC 150/5320. 

 AASHTO; Highway Drainage Guidelines; 1987. 

 AASHTO: Drainage Manual; Draft; 1990. 

5.1.4 WATER SUPPLY 

 NFPA 415; Standard on Airport Terminal Buildings, Fueling Ramp Drainage, and Loading 
Walkways.  

 NFPA 307; Standard for the Construction and Fire Protection of Marine Terminals, piers, and 
Wharves. 

 FHWA; Hydraulic Engineering Circulars Nos. 5; 10 & 13 (dealing with culverts); AND 12; 
Drainage of Highway Pavements. 

 FHWA; Bridge Deck Drainage Guidelines: 1986; Report No. FHWA /RD-87/014 (N.T.I.S.P.B. 
87-178364). 

 T.R.B.; Bridge Drainage Systems; N.C.H.R.P. Synthesis of Highway Practice No. 67; 1979. 

 A.P.W.A.; Urban Stormwater Management: Special Report No. 49; 1981. 

 N.Y.S.D.E.C.; Reducing the impacts of Stormwater Runoff from New Development; 1992. 

 N.Y.C.E.P.A.; Design Criteria and Procedures for the Preparation of Drainage Plans; 1973. 

 F.H.W.A.; Bridge Deck Drainage; HEC-21; May 1993. 

 N.J.D.E.P./U.S.G.S.; Stankowski; Magnitude and Frequency of Floods, in New Jersey with 
Effects of Urbanization; Special Report 38; 1994. 
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ACRONYMS 
 

Acronym Definition 

AASHTO American Association of State Highway and Transportation 
Officials 

ABS Acrylonitrile-butadiene-styrene 

AC Advisory Circular 

ADAAG Americans with Disabilities Act Accessibility Guidelines 

ADT Average Daily Traffic 

ANSI American National Standards Institute 

AREMA American Railway Engineering and Maintenance-of-Way 
Association 

AWWA American Water Works Association 

CBR California Bearing Ratio 

CWR Continuous Welded Rail 

DGABC Dense Graded Aggregate Base Course 

ESAL Equivalent Single Axle Load 

EWR Newark Liberty International Airport 

FAA Federal Aviation Administration 

FRA Federal Railroad Administration 

GB Goethals Bridge 

GWB George Washington Bridge 

HDPE High Density Polyethylene 

Hds Hydraulic Design Series 

ILLUDAS Illinois Urban Drainage Area Simulator 

JFK John F. Kennedy International Airport 

LCF Lime Cement Flyash 

LED Layered Elastic Design 

LGA LaGuardia Airport 

LOP Level of Protection 

MEPDG Mechanical-Empirical Pavement Design Guide 

MHW Mean High Water 

MPH Miles Per Hour 

NCHRP National Cooperative Highway Research Program 

NFPA National Fire Protection Agency 

NJIEC New Jersey Interstate Environmental Commission 

NLA New Large Aircraft 

NY/NJ DEC New York/New Jersey Department of Environmental Conservation 

PATH Port Authority Trans-Hudson 

PC Point of Curvature 

PCC Portland Cement Concrete 

PMM Plant Mix Macadam 
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Acronym Definition 

PSI Pound Per Square Inch 

PVC Polyvinyl Chloride 

R/W Runway 

RCP Reinforced Concrete Pipe 

RDG Roadside Design Guide 

RTG Rubber Tire Gantry 

SWF Stewart International Airport 

T/W Taxiway 

 


