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In accordance with the terms of the referenced Agreement, we are pleased to submit the Final 
Condition Survey Report of the above referenced facility. 

This report summarizes our field survey efforts, evaluation of the structural conditions of the 
various elements of the facilities and recommendations for repair to preserve and/or prolong the 
serviceability of these facilities.  Repair recommendations have been prioritized and have been 
individually enumerated, as practicable.   

The thoroughness and accuracy of all work on this project has been ensured through independent 
quality control by our technical and senior management staff. 

Please do not hesitate to contact this office if you should have any questions or comments. 

     Very truly yours, 
 
     BOSWELL UNDERWATER ENGINEERING 
 
 
 
     Michael J. Ganas, P.E. 
     BUE Managing Director 
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EXECUTIVE SUMMARY 
 
Boswell Underwater Engineering (BUE), a division of Boswell Engineering, performed a 
condition survey of the City of Hoboken, city-owned and city-leased waterfront structures from 
November, 2010 to February 2011.  The condition survey included an inspection of the 
following waterfront structures: 

• Roughly 976 linear feet of concrete seawall, and a steel pipe pile supported 
platform and pier at Castle Point (Noted as Location A on the attached 
Inspection Location Key Sheet). 

• Approximately 1,370 linear feet of seawall north of Pier A, comprised of 290 ft 
long high-level steel pipe platform, and a masonry gravity wall, roughly 1,080 ft 
in length (Noted as Location B1 and B2, respectively, on the attached 
Inspection Location Key Sheet). 

• Pier A (Noted as Location C on the attached Inspection Location Key Sheet). 

• High-level platform south of Pier A (Noted as Location D on the attached 
Inspection Location Key Sheet). 

There are no emergency action or immediate repair recommendations as a result of this survey at 
any of the inspected structures. 

CASTLE POINT 

The overall condition of the Castle Point waterfront structures is satisfactory with the exception 
of the area adjacent to the existing gazebo at the southern end of the inspection area which is 
currently in the rehabilitation design and permitting phase.  As referenced above, this area is 
denoted as Location A on the Key Sheet located at the end of this Executive Summary.  The 
concrete seawall is generally in fair condition with seven isolated areas of voids at the base of the 
seawall and minor to heavy scaling.  The steel pipe piles are in fair to satisfactory condition with 
minor to moderate corrosion noted within and above the tidal zone.  The concrete pile caps and 
deck planks are in good condition with no significant deterioration. 

It is recommended that the voids at the base of the concrete seawall be repaired on a routine 
basis.  The steel pipe piles that have coating loss and/or corrosion within and above the tidal zone 
should be protected to prevent corrosion on a routine basis. 

STEEL PIPE PILE PLATFORM AND MASONRY GRAVITY WALL 

The general condition of the steel pipe pile supported platform north of Pier A is satisfactory.  
The steel pipe pile platform begins at the north face of Pier A and extends approximately 290 
linear feet in a northerly direction.  As referenced above, this area is denoted as Location B1 on 
the Inspection Location Key Sheet located at the end of this Executive Summary.  The steel pipe 
piles are typically in satisfactory condition with minor coating loss and corrosion observed in the 
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top 2 to 3 feet of the piles.  The condition of the concrete pile caps and pre-cast concrete deck 
planks is good. 

It is recommended that where coating loss and/or corrosion is present that steel pipe piles be 
cleaned and re-coated on a routine basis to prevent future corrosion. 

The overall condition of the masonry gravity wall is fair.  The masonry gravity wall section 
begins at the end of the steel pipe pile section referenced above and extends approximately 1,080 
feet in a northerly direction and terminates at the southern end of Sinatra Field.  Sinatra Field has 
not been inspected as part of this report as this project is currently in the rehabilitation design and 
permitting phase.  As referenced above, this area is denoted as Location B2 on the Inspection 
Location Key Sheet located at the end of this Executive Summary.  The timber cribbing beneath 
the masonry wall is exposed in three areas for a total of approximately 580 linear feet.  The 
timber displays moderate to severe marine borer infestation.  The northern 174 linear feet of the 
gravity wall has widespread grout loss, displaced masonry blocks and several voids as a result of 
missing blocks. 

It is recommended that an engineering evaluation be performed on areas with timber cribbing 
exposed below the masonry seawall and the northern section of deteriorated masonry seawall.  
The engineering evaluations should consider the structural capacity of the structure and 
determine the appropriate repair method.  The engineering evaluation and subsequent repairs 
should be implemented on a priority basis. 

 

PIER A 

The overall condition of Pier A is fair due to 893 of 1,362 concrete-encased piles supporting the 
pier having steel exposed below the encasement.  Pier A is located just south of the pipe pile 
platform inspection area along Sinatra Drive, at the easterly end of First Street.  As referenced 
above, this area is denoted as Location C on the Inspection Location Key Sheet located at the end 
of this Executive Summary.  The concrete encasements, when originally installed, extended into 
the mudline to protect the H-piles from corrosion.  The mudline has scoured since the installation 
of the concrete encasements, exposing the steel H-piles to a maximum length of exposure of 8.5 
feet and an average length of exposure of 1.6 feet.  Measurements of a representative number of 
piles indicate section loss of the exposed steel between 27 and 48 percent, with an average of 37 
percent loss of section.  Additionally, 91 concrete encasements have voids at the top of the pile 
or gaps between the encasement and pile cap, thus exposing the steel H-pile or reinforcing steel.  
The concrete deck planks and pile caps are generally in satisfactory condition with 20 areas of 
spalling or delaminations noted.  A cantilevered steel girder which supports the south fascia 
beam at Bent 31 apparently has been damaged by impact and is no longer functioning. 

The platform south of Pier A, denoted as Location D on the Inspection Location Key Sheet 
located at the end of this Executive Summary, is generally in fair condition.  Of the 11 accessible 
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piles inspected, one was not encased, and one had a large void exposing the top 6 inches of the 
steel H-pile. 

It is recommended that the exposed steel H-piles be protected below the encasements in order to 
prevent further corrosion, voids and gaps in concrete encasements be patched, and the 
cantilevered girder at Bent 31 be repaired on a priority basis.  The spalls and delaminations on 
the underdeck and pile caps should be repaired on a routine basis. 

This report contains conclusions concerning the causes of the noted conditions and 
recommendations for the rehabilitation of the structures. The repair procedures contained in the 
recommendation section of the report outline the general extent of the required rehabilitation 
work.  Repair recommendations do not preclude the necessity of performing further investigation 
and preliminary design work for the purpose of establishing the complete scope of work and the 
final rehabilitation. 
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1. SCOPE OF WORK AND INSPECTION PROCEDURE 

1.1  SCOPE OF WORK 
 
From November, 2010 to January, 2011 Boswell Underwater Engineering (BUE) performed a 
condition survey of city-owned and city-leased waterfront structures in Hoboken, New Jersey.  The 
condition survey entailed an inspection of approximately 1,000 linear feet of existing concrete 
seawall, a high-level steel pipe pile supported platform, and pier at Castle Point.  An inspection of 
the masonry gravity wall, and high-level steel pipe pile supported platform north of Pier A to the 
south end of the Sinatra Soccer Field was performed.  Pier A and the high-level steel H-pile 
supported platform (south of Pier A) extending to the New Jersey Transit property line were also 
inspected. 
 
1.2  FACILITY DESCRIPTION 
 
1.2.1 Castle Point 
 
The Castle Point structure is a concrete gravity wall that is approximately 976 long located on the 
east shore of the Hudson River.  The structure is bordered on the south by a newly constructed 
walkway pier and bordered on the north by a timber relieving platform at a dry dock facility.  The 
shoreline adjacent to the concrete gravity wall is comprised of placed stone.  For purposes of this 
inspection, the structure was stationed from south to north, with Station 0+00 at the south end and 
Station 9+76 at the north end where it terminates. 
 
At the south corner of the structure the timber pile supported seawall has collapsed.  The repair of 
the collapsed corner is currently in the design phase.  From Sta. 1+13 to Sta. 7+80, a high-level 
platform was constructed consisting of reinforced concrete-filled steel pipe piles, pre-cast concrete 
pile caps and deck planks.  The steel pipe piles are 14 in. diameter with a nominal wall thickness of 
0.5 in., as indicated on design drawings, dated 1997.  The platform supports a walkway adjacent to 
Frank Sinatra Drive.  At approximately Sta. 6+80 a T-shaped pier of similar construction to the 
platform extends roughly 125 ft east of the outboard edge of the platform.  A plan view and typical 
sections of this area are shown on Drawings Nos. 4 through 6. 
 
1.2.2 Gravity Seawall and Relieving Platform 
 
From the north face of Pier A to the kayak launch south of the soccer field at Sinatra Park, the 
shoreline is comprised of a high-level steel pipe pile supported platform and a masonry gravity 
seawall founded on timber cribbing.  For the purpose of this inspection, the entire section of seawall 
was stationed from south to north, beginning with Sta. 0+00 at the north end of the outfall at the 
northern limits of the New Jersey Transit property to Sta. 18+24 at the termination of the seawall 
just south of the soccer field.  The outboard portion of the soccer field is built on a timber relieving 
platform.  The southeast corner of the soccer field seawall and platform has collapsed.  This area 
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was previously inspected by BUE in October of 2009 and the repairs for this area are currently in 
the design phase.  The inspection of Sinatra Park was not included in this scope of work. 
 
From Sta. 4+55 (north face of Pier A) to Sta. 7+44, the structure is comprised of a high-level steel 
pipe pile platform.  The steel pipe piles are 14 in. diameter with a 1/2 in. wall thickness; it is not 
known if the piles are concrete filled.  The pipe piles support cast-in-place concrete pile caps; pre-
cast concrete deck planks rest on the pile caps.  The deck planks support a concrete seawall at the 
outboard edge, and a fill and paver walkway inboard of the seawall.  The pipe piles are configured 
in rows oriented east to west, typically spaced at approximately 26.5 ft on center with a fascia beam 
at the outboard edge of the structure.  Due to the presence of rip-rap and fill sloped upward to the 
bottom of the pre-cast deck planks, the western limits of the platform substructure were 
inaccessible.  Plans for this area were not available at the time of inspection and the presence and 
type or configuration of an inboard closure wall is unknown. 
 
From Sta. 7+44 to 16+50, the structure is a stacked masonry gravity wall founded on timber 
cribbing.  The timber cribbing is exposed intermittently along the length of the gravity wall, with 
several areas where the interface between the masonry and timber cribbing is buried beneath the 
mudline.  The masonry consists of 6 or 7 (depending upon location) courses of stacked blocks, each 
approximately 2 ft high.  A concrete seawall is cast on top of the masonry.  The masonry and 
concrete wall retain fill which supports a paver walkway. 
 
From Sta. 16+50 to 18+24, the seawall consists of loosely stacked stone of varying sizes.  A 
concrete wall is cast on top of the stone seawall.  At the north end of the structure the wall slopes 
down and terminates at a sloped ramp, possibly used for launching small watercraft.  North of this 
area is a rocky shore leading to the soccer field. 
 
At Sta. 11+80 and 16+07, there are pier walkways or ramps extending from the seawall to the 
recently constructed Pier C.  As the construction of Pier C was ongoing at the time of the 
inspection, Pier C was not included in the scope of work. 
 
Plans and typical sections of the relieving platform and masonry gravity wall are depicted on 
Drawing Nos. 7 through 10. 
 
1.2.3 Pier A 
 
Pier A is a concrete structure founded on 1,362 concrete-encased steel H-piles.  Rehabilitation plans 
indicate that the H-piles are HP14x89.  The pier is approximately 789 ft long and 328 ft wide with 
38 bent rows typically spaced at 21.5 ft, center to center.  Each row typically has between 32 and 40 
piles. 
 
Near the center of the pier, in Rows 7 through 34, there is an abandoned rail well, roughly 28.5 ft 
wide and 4 ft deep.  The rail well was designed to support rail cars when the pier was utilized to 
transfer cargo.  Based on rehabilitation plans, the rail well has been filled with light weight 
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concrete.  Pier A has been converted to a park; the deck currently supports concrete walls along the 
fascias to retain fill, paver walkways, trees and lawn areas. 
 
Drawing Nos. 11 through 13 depict a plan view and typical cross sections of the pier.  The plan 
view was developed based on the plans available at the time of the inspection titled as, “The Port 
Authority of NY & NJ, Hoboken South Waterfront Development, Pier A Rehabilitation, Contract 
No. HUD 544.007”, dated May 1996. 
 
South of Pier A is a high-level platform, roughly 127 ft long and 55 ft wide.  The platform is 
supported by concrete-encased steel H-piles and is of similar construction to Pier A.  The platform 
was built over a steel sheet pile cofferdam.  The cofferdam was left in place but is no longer 
structurally significant.  Due to the presence of the cofferdam, only 11 of the 27 piles that support 
the platform were accessible for inspection.  A plan view depicting the platform is shown on 
Drawing No. 14. 
 

 

1.3 INSPECTION PROCEDURE 
 
The facility was inspected under the direction of a registered Professional Engineer licensed in New 
Jersey.  The underwater inspection was performed by a three-person team, consisting of a 
professional engineer-diver, an engineer-diver, and an inspector-diver.  All underwater inspection 
work was conducted utilizing surface-supplied air and a hardwire communications tether.  
Operations were staged from an inspection van located on the pier deck as well as a 25 ft dive boat.  
The inspection was performed and report prepared in accordance with the American Society of 
Civil Engineers’ “Underwater Investigations Standard Practice Manual”.  The following Inspection 
Levels were employed for this inspection.   
 

Level I A close visual examination or a tactile examination using large sweeping motions of 
the hands where visibility is limited.  Although this effort is often referred to as a 
“swim-by” inspection, it must be detailed enough to detect obvious major damage or 
deterioration caused by overstress or other severe deterioration.  It should confirm 
the continuity of the full length of all members and detect undermining or exposure 
of normally buried elements.  This inspection also may include limited probing of 
the substructure and adjacent channel bottom. 

 
Level II A detailed inspection that requires marine growth to be removed from portions of the 

structure.  Cleaning is time-consuming, hence the need to base the inspection on a 
representative sampling of components.  For piles, a 12-in.-high band should be 
cleaned at designated locations, generally near the low waterline, at the mudline, and 
midway between the low waterline and the mudline.  On a rectangular pile, the 
marine growth removal should include at least three sides; on an octagonal pile, at 
least six sides; on a round pile, at least three-fourths of the perimeter.  On large-
diameter piles (3 ft or greater), 1-ft x 1-ft areas should be cleaned at four locations 
approximately equally spaced around the perimeter at each elevation.  On large, 
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solid-faced elements such as retaining structures, 1-ft x 1-ft areas should be cleaned 
at these three elevations.  This inspection also should focus on typical areas of 
weakness such as attachment points and welds.  It is intended to detect and identify 
damaged and deteriorated areas that may be hidden by surface biofouling.  The 
thoroughness of cleaning should be governed by the tasks necessary to discern the 
condition of the underlying material.  Removal of all biofouling staining is generally 
not required. 

 
Level III A detailed inspection typically involving nondestructive or partially destructive 

testing, conducted to detect hidden or interior damage or to evaluate material 
homogeneity.  Typical inspection and testing techniques include the use of 
ultrasonics, coring or boring, physical material sampling, and in situ hardness testing.  
This inspection is generally limited to key structural areas, areas that are suspect and 
areas that may be representative of the underwater structure. 

 
The following types of inspection/survey activities were performed on the components of the 
structures: 
 
Concrete-Encased Steel H-Pile 
 
For this survey, a 100% Level I – visual/tactile inspection of the concrete-encased steel H-piles was 
conducted from the pile cap to the mudline.  Where steel was exposed below the concrete 
encasement, 10% of the piles were given Level II inspections.  Due to the relatively short lengths of 
exposure, typically only one band was cleaned.  Additionally, 5% of the piles with steel H-pile 
exposed below the encasement were selected for Level III inspection, which included two 
micrometer readings of each flange, for a total of four micrometer readings per location. 
 
Concrete Pile Cap and Underdeck 
 
For this survey, a 100% Level I visual inspection was conducted of the concrete pile caps and 
underdeck at Pier A, the platform south of Pier A, the platform north of Pier A, and at Castle Point. 
 
Steel Pipe Piles 
 
For this survey, a 100% Level I visual/tactile inspection of the steel pipe piles at the platform north 
of Pier A and at Castle Point was performed. 
 
Masonry Gravity Wall and Timber Cribbing 
 
For this survey, a 100% visual/tactile inspection was performed at the masonry gravity wall and 
timber cribbing.  The masonry wall was probed with a probe rod at joints to determine extent of 
grout loss, if any.  For the timber cribbing, the elements were probed with an ice pick at 
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representative locations to ascertain the presence and severity of marine borer intrusion and the 
softness of the wood. 
 
Concrete Seawall 
 
For this survey, a 100% Level I visual inspection was conducted at the concrete seawall at Castle 
Point. 
 
Due to extremely poor underwater visibility, underwater photographs were not feasible.  
Photographs of typical and atypical above water conditions, and conditions that were visible at low 
tide were taken and included in this report beginning on page 34. 
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1.4 DEFINITIONS OF RECOMMENDATION CATEGORIES 
 
1.4.1 RATING CRITERIA 
 

The following ratings criteria, as defined by Table 2-4, of the ASCE Underwater 
Investigations Standard Practice Manual, were utilized for this inspection: 

 
Table 2-4.  Routine Underwater Condition Assessment Ratings 

Rating                                         Description 
6 Good No visible damage, or only minor damage is noted. 

Structural elements may show very minor deterioration, but no 
overstressing is observed. 
No repairs are required. 

5 Satisfactory Limited minor to moderate defects or deterioration are 
observed, but no overstressing is observed. 
No repairs are required. 

4 Fair All primary structural elements are sound, but minor to 
moderate defects or deterioration is observed. 
No repairs are required. 

3 Poor Advanced deterioration or overstressing is observed on 
widespread portions of the structure but does not significantly 
reduce the load-bearing capacity of the structure. 
Repairs may need to be carried out with moderate urgency. 

2 Serious Advanced deterioration, overstressing, or breakage may have 
significantly affected the load-bearing capacity of primary 
structural components. 
Local failures are possible and loading restrictions may be 
necessary.  Repairs may need to be carried out on a high-
priority basis with urgency. 

1 Critical Very advanced deterioration, overstressing, or breakage has 
resulted in localized failure(s) of primary structural 
components. 
More widespread failures are possible or likely to occur, and 
load restrictions should be implemented as necessary. 
Repairs may need to be carried out on a very high priority 
basis with strong urgency. 

 
 
 
 



 

 7  
BUE-1009: Hoboken City-Own/City-Leased Waterfront Structures 

1.4.2 DESCRIPTION OF RECOMMENDED ACTIONS 
 
Based on the findings of the routine condition assessment, the following recommendation categories 
as defined by Table 2.6 of the ASCE Underwater Investigations Standard Practice Manual, may be 
assigned: 
 
 

Table 2-6.  Description of Recommended Actions Options 

Recommended 
Action                                     Description 
Emergency 
Action 

Recommended whenever an unsafe condition is observed.  If the 
situation is life threatening or if significant property damage or 
environmental damage may occur, appropriate owner 
representatives should be contacted immediately. 
May consist of barricading or closing all or portions of the 
structure, placing load restrictions, or unloading portions of a 
structure. 

Engineering 
Evaluation 

Recommended whenever significant damage or defects are 
encountered that require a structural investigation or evaluations 
to quantify the structural capacity, determine whether repairs are 
required, or determine which method of repair is appropriate. 
Although the scope of the routine inspections should include the 
structural assessment of the damage or defects on the capacity of 
typical structural components relative to their new condition, the 
engineering evaluation should consider the actual or anticipated 
loads that are or will be imposed on the structure. 

Repair Design 
Inspection 

Recommended whenever repairs are required, typically as a 
result of a routine inspection, but also may result from a special 
inspection or post-event inspection. 

Special 
Inspection 

Typically recommended to determine the cause or significance 
of atypical deterioration, usually before designing repairs. 
Special testing, analysis, monitoring, or investigation using 
nonstandard equipment or techniques is typically required. 

Develop Repair 
Plans 

Recommended when the repair design inspection has been 
completed and any special inspections recommended have been 
completed. 
Indicates that the field data may have been collected and that the 
structure is ready to have repair documents prepared. 

No Action Recommended when no further action is necessary on the 
structure until the next scheduled routine inspection. 
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 Four categories of recommendations for repair are identified and defined as follows: 
 

Immediate Requires immediate action, including possible closing of the structure or 
areas affected for safety reasons until interim remedial measures, such as 
shoring or removal of potentially unsafe structures (or elements), can be 
implemented.  These closings or interim remedial actions, if any, always 
require immediate action upon discovery. 

 
Priority Conditions for which no immediate action may be required or for which 

immediate action has been completed, but further investigations, design and 
implementation of interim or long-term repairs should be undertaken on a 
priority basis, i.e., taking precedence over all other scheduled work. 

 
Safety Conditions that present a potential hazard and which should be repaired as 

soon as possible. 
 
Routine Conditions requiring further investigation of remedial work, which can be 

undertaken as part of a scheduled maintenance program, other scheduled 
project, or routine facility maintenance, depending on the action required. 

 
 
1.4.3 INSPECTION TERMINOLOGY 
 

The following terms may be used during inspection to describe the condition of structural 
members: 

 
a. Steel Members 
 

1. Corrosion 
 

Minor (or Light) – A light surface rust. 
 
Moderate – Rust that is loose and flaking with some pitting.  This scaling or 
exfoliation can be removed with some effort by use of a scraper or chipping 
hammer.  Element exhibits measured but no significant loss of section. 
    
Severe – Heavy, stratified rust or rust scales with extensive pitting. Removal 
requires exerted effort and may require mechanical means.  Significant loss 
of section. 

 
2. Pack Rust – Rust collected between two interfacing surfaces, usually two 

steel plates.  Pack rust can be minor, moderate, or severe as described above.  
Pack rust can severely deform the steel members due to the expansive nature 
of rust. 
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3. Pitting – Formation of cavities due to corrosion.  Minor, moderate, and severe 

pitting categories are used based upon depth and density of cavities. 
 

Minor – Typically less than 1/4 inch in diameter and 1/32 inch deep. 
 
Moderate – 1/4 inch to 1/2 inch diameter and up to 1/8 inch deep. 
 
Severe – Greater than 1/2 inch diameter and over 1/8 inch deep. 
 

b. Concrete Members 
 

1. Cracking – A separation into two or more parts with a space between the 
fractured concrete surfaces. 

 
Hairline – Crack width less than 1/32 inch. 
 
Fine – Crack width between 1/32 inch and 1/16 inch. 
 
Medium – Crack width between 1/16 inch and 1/8 inch. 
 
Wide – Crack width greater than 1/8 inch. 
 
The above definitions for cracks can be modified, depending on the type of 
structural element.  Other terminology, such as map cracking, pattern 
cracking, etc., may be used as appropriate. 

 
2. Efflorescence – A white deposit caused by crystallization of soluble salts 

brought to the surface by moisture leaching through concrete. 
 

3. Delamination – A layered separation of the concrete.  When a delaminated 
area of concrete is struck (sounded) with a hammer, a hollow sound will be 
emitted. 

    
4. Leaching – The dissolution and washing away of the calcium hydroxide in 

concrete.  The moisture enters the concrete through exposed cracks in the 
surface. 

 
5. Spall – A roughly circular, oval, or elongated depression in the surface of a 

concrete element caused by separation of a portion of the surface concrete. 
 

Small (Pop-out) – Less than 6 inches in diameter and 1 inch deep. 
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Medium – Between 6 inches and 12 inches in diameter and up to 2 inches 
deep. 
 
Large – Over 12 inches in diameter and any depth. 
 

6. Scaling – The gradual loss of surface mortar and aggregates. 
 

Light Scaling – Loss of surface mortar up to 1/4 inch deep. 
 
Medium Scaling – Loss of surface mortar between ¼ inch and ½ inch deep, 
including loss between large aggregate. 
 
Heavy Scaling – Loss of mortar greater than ½ inch in depth significantly 
exposing large aggregate. 

 
7. Hollow area – An area of concrete which emits a hollow sound when struck 

with a hammer, indicating the existence of a fracture plane beneath the 
surface. 

 
8. Honeycomb – Typically small pocket voids formed by the entrapment of air 

during the placement of the concrete. 
 
 

c. Timber Members 
 

1. Marine Borer Attack 
 
 Limnoria – Commonly referred to as wood gribbles, these crustaceans are 

tiny wood eaters that attack the timber from the outside, continually reducing 
the diameter of a timber pile.  Severe attack will result in an hourglass shape 
to the pile. 

 
 Teredo – Commonly referred to as shipworms, these mollusks burrow minute 

holes into the timber and attack from within.  Severe attack will result in a 
hollowing of the pile, leaving just the outer shell, and may go undetected.  
Teredo leave a white calcified trail that may be exposed by exterior timber 
deterioration. 

 
2. Fungus Decay 
 
 Generally appears as a moist area with stain or discoloration.  Fungi produce 

conks, which are fruiting bodies, usually fan-like in shape, and which grow 
horizontally from the wood.  They shed spores which propagate the fungus.  
Conks are a sure sign of advanced decay and they vary from a fraction of an 
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inch to several inches in length.  Sapstain fungi have small black, globular 
fruiting bodies which smear like soft carbon when brushed with the hand. 

 
a. Molds – Cottony powdery circular growths varying from white or 

light colors to black.  Molds themselves do not cause decay but their 
presence is an indication that conditions favorable to growth of fungi 
exist. 

 
b. Stains – specks, spots, streaks, or patches, varying in color, which 

penetrate the sap wood.  Sapstain is harmless to wood.  It is usually a 
surface phenomenon and like molds, implies conditions where 
harmful fungi can flourish. 

 
c. Soft rot – attacks the wood, making it soft and spongy.  Only the 

surface wood is affected, and thus it does not significantly weaken the 
member. 

 
d. Brown rot – feeds upon the cellulose and makes the wood dark brown 

and crumbly. 
 

e. White rot – feeds upon both the cellulose and the lignin and makes the 
wood white and stringy. 

   
Brown and white rots are responsible for structural damage to wood, while 
the other fungi types simply provide a sign that favorable conditions exist for 
growth. 
 

3. Checks – Separation of the wood fibers, normally occurring across the annual 
growth rings. 

 
4. Splits – similar to checks except the separations of the wood fibers extend 

completely through the piece of wood. 
 
5. Shakes – Separations along the grain, which usually occur between the 

annual growth rings. 
 
6. Damage by parasites 
 

Damage is generally inside the surface of the wood and is therefore not 
visible, but sagging, crushing, small holes or the accumulation of sawdust 
may be observed. 

 
 Parasites tunnel in and hollow out the insides of timber members for food and 

shelter.  Some common types of parasites include: 
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a. Termites – Termites are pale-colored, soft-bodied insects that feed on 

wood.  All damage is inside the surface of the wood, hence it is not 
visible.  The only visible signs of infestation are white mud shelter 
tubes or runways extending up from the earth to the wood and on the 
side of masonry substructures. 

 
b. Carpenter ants – Carpenter ants are large, black ants that gnaw 

galleries in soft or decayed wood.  The ants may be seen in the 
vicinity of the infested wood, but the accumulation of sawdust on the 
ground at the base of the timber is also an indicator of their presence. 

 
c. Powder-post beetles – Powder-post beetles also hollow out the insides 

of timber members and leave the outer surface pierced with small 
holes about 1/16” in diameter filled with dry pulverized wood.  Often 
a powdery wood dust is dislodged from the holes.  The inside may be 
completely excavated. 

   
7. Overloading – Overstressing of the timber element by continuous or impact 

loads in excess of their ultimate capacity.  Typically evident by severe 
vertical cracks in the timber that cross the grain, breakage of the timber, or 
bulging of the timber with splitting of the wood fibers. 

 
8. Abrasion – Reduction of the timber surface due to continual rubbing by 

debris, ice, or suspended particulates in the water.  When combined with 
Limnoria attack, abrasion may rapidly reduce the cross-sectional area of 
piles. 

 
9. Connecting Hardware Corrosion – Pins and bolts connecting timber 

members are subject to corrosion and may provide the weak link in a 
structure if they fail.  Additionally, holes left in the timber due to missing 
hardware provide openings for marine borers to access the untreated 
interior of the timber. 

 
d. Masonry Members 
 

1. Spalling – Masonry spalling occurs where small pieces of stone break away 
from the surface, leaving a depression in the stone.   

 
2. Splitting – Opening of cracks in the rock, breaking the rock into pieces.   
 
3.  Abrasion – Abrasion and weathering of the hard surface of the rock to 

degenerate into small granules.   
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4. Erosion – General degradation of the surface of the masonry units. 
 
5. Degradation of Mortar – Gradual loss of mortar.   
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2. DETAILED INSPECTION FINDINGS, CONCLUSIONS, AND 
RECOMMENDATIONS 

 
2.1  CASTLE POINT 
 
The overall condition of the Castle Point structure is satisfactory.  The steel pipe piles supporting 
the pier exhibit minor to moderate degrees of protective coating loss and minor corrosion in the 
tidal and splash zones.  The concrete seawall has minor to moderate scaling and isolated areas of 
voids beneath the seawall.  The southern end of the seawall has collapsed (Photo No. 8); and at the 
time of this inspection, the repairs of that area were in the design phase.  Therefore, the southern 
collapsed portion of seawall was not included in this scope of work and is not reflected in the 
overall condition rating or recommendations. 
 
2.1.1 Steel Pipe Piles 
 
The general condition of the steel pipe piles is fair to satisfactory.  The pipe piles supporting the 
high-level platform parallel to Frank Sinatra Drive typically have coating loss of up to 25% of the 
overall area within the top 3 ft of the pile, with only minor corrosion (Photo No. 5).  The piles that 
support the fishing pier exhibit coating loss generally between 50% and 80% of the area for the top 
4 ft of the pile, with random surface corrosion and blistering also evident (Photo No. 7).  Below 
mean low water, the protective coating is predominately intact.  At a few isolated locations, where 
the piles were welded, minor corrosion was observed at the welds which show some minor loss of 
coating.  A band of corrosion was observed near mean low water that is 2 ft to 3 ft high, where the 
coating loss is up to 80% of the area, and where there are rust blisters covering 10% of the area, 
with pitting to 3/16” deep.  UT measurements of representative piles indicate section loss of 20% or 
less.  One exception was found at the pile at the southwest corner of the pier, at a weld location 
showing moderate corrosion where a UT measurement of 0.305 was taken, corresponding to a loss 
of section of 39% (Photo No. 6). 
 
2.1.2 Concrete Pile Caps and Deck Planks 
 
The condition of the concrete pile caps and deck planks is good, with no notable deterioration. 
 
2.1.3 Concrete Gravity Wall 
 
The general condition of the gravity seawall is fair.  There are seven locations where the bottom of 
the seawall has voids due to erosion of the concrete or scouring of the mudline beneath the seawall.  
The largest void was found at Sta. 6+60 and measured 10 ft long, 2 ft high and 4 ft deep (Photo No. 
9).  Two cracks up to 1 in. wide, were found in the seawall, one at Sta. 9+76 at the north end of the 
structure where the seawall abuts timber cribbing (Photo No. 10) to the north and one at Sta. 0+30.  
Moderate to heavy scaling of the concrete face of the seawall was noted at three isolated locations 
(Photo No. 11), with the most severe scaling found at Sta. 9+70 where it was up to 6 in. deep.  The 
remainder of the seawall typically has minor scaling. 
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The southern 30 ft of the seawall is supported by a timber relieving platform.  Portions of the 
platform have been repaired by driving steel piles and placing a new concrete deck.  No repairs 
were made to the timber piles supporting the seawall, and the seawall collapsed at the southeast 
corner and along the south face.  At the time of this inspection, the repair of this corner of the 
structure was in the design phase.  The proposed repair will replace the entire south face and 
roughly 115 ft of the seawall from the southeast corner with a concrete-capped steel sheet pile 
bulkhead.  The new bulkhead will be filled with lightweight flowable cementitious fill. 
 
Presently, the west end of the timber-supported concrete gravity wall abuts a newly constructed 
pedestrian walkway pier (Photo Nos. 12 and 13).  The condition of the timbers supporting the 
seawall at this location is poor due to severe marine borer infestation.  The proposed new design 
will replace this portion of the seawall.  At the time of the inspection, access to this area was 
restricted by a chain link fence.  Until such time that the proposed repair is completed, the area 
should remain cordoned off. 
 
2.1.4 Recommendations 
 
Based on the findings of the condition survey, the following repairs and/or actions are 
recommended: 
 

• Clean and apply protective coating to the steel pipe piles from the pile cap to 2 ft ± below 
mean low water on a routine basis to protect from corrosion. 

• Fill seven void areas beneath concrete seawall on a routine basis. 

 
The recommended inspection frequency of the Castle Point structure is five years. 
 
2.2  STEEL PIPE PILE RELIEVING PLATFORM AND MASONRY GRAVITY 

SEAWALL  
 
2.2.1 Steel Pipe Pile Relieving Platform 
 
The overall condition of the relieving platform north of Pier A is satisfactory.  The steel pipe piles 
are generally in satisfactory condition with minor coating loss, rust staining and blistering observed 
in the top 2 to 3 ft of the piles (Photo No. 16).  This zone of corrosion generally occurs in the 
vicinity of mean high water or above, which is referred to as the splash zone.  Corrosion rates are 
typically highest within the splash zone because the steel is almost continually wet and biofouling 
organisms do not attach in this zone.  There is no indication of significant section loss of the steel; 
however, the blistering, rust staining, and isolated loss of coating are signs that corrosion in this 
zone has begun. 
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BUE performed an inspection of all 36 accessible piles.  Design plans were not available for this 
area at the time of inspection and it could not be determined how far west the structure extends, or 
the total number of piles that support the structure.  The rip-rap mudline slopes sharply towards the 
west and meets the concrete deck planks just west of the second pile from the east.  The western 
limits of the platform were not accessible; however, there is evidence that west of the second row of 
piles from the outboard fascia of the platform, that the fill beneath the platform has settled.  It is not 
known if there is a closure wall or bulkhead at the western limits of the platform, and if the 
observed settlement is of concern.  Design plans and as-built documents should be reviewed to 
determine if a bulkhead or closure wall is present to retain the upland fill. 
 
At approximately Sta. 6+30 there is an outfall pipe beneath the platform (Photo No. 17).  The 
typical bent spacing was altered to allow for the outfall.  Steel sheets that were used as part of the 
construction for the outfall have been left in place but are not structurally significant.  The exposed 
portions of the outfall structure are in good condition. 
 
The concrete pile caps and precast concrete deck planks are in good condition with no significant 
deterioration identified. 
 
2.2.2 Masonry Gravity Seawall 
 
The overall condition of the masonry gravity wall is fair, primarily due to intermittent exposure of 
the timber cribbing below the masonry with marine borer infestation, and widespread mortar loss 
and displaced and missing stones from Sta. 16+50 to Sta. 18+24. 
 
The overall condition of the masonry blocks is satisfactory from Sta. 7+44 to 16+50.  There were 
several isolated areas where grout was noted to be missing within the tidal zone, generally in the 
vertical joints of the bottom two courses of stone (Photo No. 18).  There were two locations where 
blocks appeared to be displaced, one at Sta. 11+85 and one at Sta. 12+00.  There were no signs of 
settlement or displacement in the concrete wall or walkway above. 
 
As evidenced by the inspection findings, the masonry gravity wall is founded on a timber crib 
structure.  At three locations along the masonry seawall, the timber cribbing, on which the masonry 
wall is founded, is exposed.  The locations are from Sta. 8+10 to Sta. 8+30, from Sta. 10+05 to Sta. 
13+35, and from Sta. 13+80 to Sta. 16+10, for a total of 580 linear feet.  The height of timber 
cribbing exposure is up to 1.7 ft, with the maximum exposure occurring at Sta. 10+35.  The general 
condition of the exposed timber is fair due to marine borer attack caused by Teredo infestation.  The 
level of marine borer infestation is typically moderate to heavy, with localized areas of severe 
infestation as evidenced by visual signs of Teredo tunnels and ice pick penetration up to 1.5 in. 
deep. 
 
Teredo, also known as shipworms, are mollusks that begin their life cycle as free-swimming larvae 
that settle on the exterior surface of wood, enter the wood through a pin-sized hole and begins 
boring.  The larvae then undergo a metamorphosis, acquiring a wormlike body in the adult form.  
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The Teredo feed on the interior of the wood creating burrows, typically parallel to the grain of the 
wood.  The loss of wood volume due to Teredo infestation can be extensive and can be difficult to 
detect during a visual inspection as the only outward sign may be the original pinhole entry point. 
 
The masonry wall section from Sta. 16+50 to Sta. 18+24 is generally in poor condition.  There is 
widespread mortar loss within the tidal zone for the length of the wall.  At several locations, blocks 
are displaced or missing.  The largest void in the wall was located at an outfall pipe near Sta. 17+00 
and is approximately 10 ft wide by 4 ft high (Photo No. 21).  At the time of the inspection there 
were no obvious signs of settlement in the concrete above the masonry or in the walkway.  
However, with widespread voids in the seawall, there is a potential for loss of fill from behind the 
seawall which could result in settlement in the walkway. 
 
2.2.3  Recommendations 
 
Based on the findings of the condition survey, the following repairs and/or actions are 
recommended: 
 

• Relieving Platform (Sta. 4+55 to Sta. 7+44) – Clean and apply protective coating to the top 
4 ft of all accessible piles to protect from corrosion on a routine basis. 

• Masonry Gravity Wall (Sta. 7+44 to Sta. 16+50) – Perform Repair Design Inspection and 
Engineering Evaluation of the areas where timber cribbing is exposed below masonry 
gravity wall.  Repair timber cribbing to prevent further deterioration due to marine borer 
intrusion, and undermining of the masonry seawall on a priority basis. 

• Masonry Gravity Wall (Sta. 16+50 to Sta. 18+24) – Perform Engineering Evaluation for this 
area to determine appropriate method of repair for missing and displaced masonry on a 
priority basis. 

 
The recommended frequency of inspection for the relieving platform (Sta. 4+55 to Sta. 7+44) is 5 
years.  The recommended inspection frequency for the masonry gravity wall is 3 years. 
 
2.3  PIER A 
 
The overall condition of Pier A is fair primarily due to the exposure below the encasement of 66% 
of the steel H-piles, and moderate to severe section loss of the H-piles where exposed. 
 
2.3.1  Concrete-Encased Steel H-Piles 
 
The overall condition of the concrete-encased steel H-piles is fair.  A total of 893 of 1,362 steel H-
piles that support Pier A are exposed below the concrete encasements (Photos Nos. 24 through 26), 
396 are encased into the mudline, and 73 were not inspected as they were inaccessible or 
structurally obsolete (Photo No. 29).  Table 2.3.1 contains a summary of inspected piles. 
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Table 2.3.1.  Summary of Inspected H-Piles 

 No. of Piles Percentage 
Total Piles 1,362 100% 
Encased into Mudline    396   29% 
Exposed below Encasement    893   66% 
Not Inspected      73     5% 

 
 
Typical cross-sections depicting the bottom of the concrete encasement at Elevation 292.15 and a 
mudline survey are included in the 1996 Pier A Rehabilitation Plans, Sheets S-4 and HSW-14, 
respectively (see Appendix A).  The 1996 soundings indicate the bottom of the encasements on 
average were buried approximately 1 ft below the mudline.  A comparison of soundings taken 
during this survey to the 1996 study indicate scour of the mudline to an average depth of 3.4 feet, 
with a maximum scour of 5.3 ft.  Currently, the average length of H-pile exposure below the 
encasement is 1.6 ft, with a maximum length of exposure of 8.5 ft found at the northeast corner of 
the pier. 
 
The 1996 rehabilitation plans included the encasement of roughly 114 piles, primarily batter and 
plumb piles located at the north and south sides of the rail well and piles situated in the easternmost 
bent row (Bent 44).  Ten of the piles were never encased and left abandoned in place; 91 still extend 
into the mudline. 
 
The condition of the exposed H-piles below the encasement is fair with moderate to severe 
corrosion noted.  Typically, the exposed steel has uniform corrosion, a general thinning of the steel, 
and pitting over the exposed surface.  Knife-edging of the flanges of the H-piles, a condition where 
thinning of the edge of the flange occurs due to the corrosion was noted at 136 locations.  A total of 
398 piles were observed to have minor hour-glassing, a reduction in the width of the flanges due to 
loss of overall section from corrosion.  Due to the uneven surface of the steel, UT measurements 
could not be taken.  Instead, the flange thickness was measured with a micrometer at 5 percent of 
the exposed piles to determine loss of section.  The 1996 repair plans indicate that the H-piles are 
HP14x89, which have an original flange thickness of 0.615 in.  The average flange thickness based 
on the micrometer readings is 0.385 in, which corresponds to an average section loss of 37 percent.  
The minimum measured section loss is 25 percent; the maximum measured section loss is 48 
percent.  Results from micrometer readings are presented in Table 2.3.2. 
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Table 2.3.2.  Results from Micrometer Readings 
FLANGE 

BENT N/S PILE NE SE NW SW 

PERCENT 
SECTION 

LOSS 
19 S 1 0.437 0.423 0.462 0.462 27%
19 S 8 0.403 0.411 0.372 0.403 35%
20 S 6 0.381 0.410 0.375 0.382 37%
20 S 13 0.387 0.386 0.372 0.360 39%
21 S 7 0.410 0.420 0.440 0.390 33%
22 S 6 0.440 0.410 0.430 0.400 32%
23 S 8 0.400 0.420 0.420 0.290 38%
24 S 12 0.420 0.430 0.420 0.440 30%
25 S 9 0.450 0.460 0.450 0.460 26%
26 S 6 0.410 0.440 0.450 0.440 29%
27 N 2 0.407 0.421 0.479 0.435 29%
27 S 12 0.350 0.291 0.367 0.368 44%
28 N 2 0.413 0.453 0.421 0.405 31%
28 S 11 0.421 0.335 0.379 0.371 39%
29 N 6 0.429 0.421 0.432 0.419 31%
29 S 13 0.395 0.390 0.348 0.409 37%
30 S 10 0.378 0.368 0.340 0.362 41%
31 N 4 0.321 0.306 0.392 0.403 42%
31 S 13 0.388 0.382 0.362 0.398 38%
32 N 1 0.358 0.391 0.379 0.359 40%
32 S 8 0.350 0.354 0.363 0.354 42%
33 N 3 0.340 0.341 0.395 0.326 43%
33 S 12 0.364 0.355 0.387 0.374 40%
34 N 1 0.387 0.383 0.341 0.392 39%
34 S 7 0.353 0.339 0.374 0.389 41%
35 N 4 0.385 0.336 0.315 0.288 46%
36 N 3 0.402 0.401 0.397 0.421 34%
36 S 12 0.582 0.425 0.419 0.431 25%
37 N 5 0.407 0.382 0.385 0.327 39%
37 S 15 0.354 0.351 0.367 0.353 42%
38 N 3 0.410 0.303 0.421 0.385 38%
38 S 3 0.413 0.421 0.450 0.418 31%
38 S 8 0.421 0.397 0.410 0.385 34%
39 S 12 0.385 0.442 0.456 0.366 33%
40 N 1 0.368 0.362 0.402 0.381 38%
40 S 6 0.486 0.475 0.457 0.434 25%
41 N 1 0.371 0.340 0.396 0.311 42%
41 N 15 0.370 0.240 0.370 0.310 48%
41 S 13 0.380 0.346 0.387 0.347 41%
42 N 7 0.330 0.320 0.300 0.360 47%
42 S 7 0.361 0.348 0.362 0.299 44%
43 N 3 0.290 0.340 0.300 0.340 48%
43 N 21 0.380 0.300 0.490 0.300 40%
43 S 4 0.421 0.370 0.400 0.389 36%
44 S 1 0.302 0.346 0.333 0.294 48%

AVERAGE SECTION LOSS   37%
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A structural analysis was performed based on the existing deteriorated condition of steel H-piles 
and the loads imposed by the current usage of the pier (see Appendix B).  Based on the analysis, the 
steel H-piles adequately support the current loads. 
 
The overall condition of the existing concrete encasements is fair.  At 91 locations, voids or spalls 
in the top of the encasements, exposing reinforcing steel or the encased H-pile, or gaps between the 
top of the encasement and the bottom of the pile cap exposing a portion of the encased steel H-pile, 
were found (Photos Nos. 27 and 28). 
 
Directly south of Pier A is a relieving platform, similar to Pier A; the platform consists of concrete-
encased H-piles supporting concrete pile caps and concrete deck planks (Photo No. 35).  Only 11 of 
27 piles were accessible for inspection, with the remainder of the piles driven within or behind a 
sheet pile cofferdam.  The cofferdam is severely corroded with large holes in the sheets within the 
tidal zone (Photo No. 36); however, the structure was abandoned in place and does not support the 
platform above it.  Of the 11 piles accessible for inspection, 10 were encased to the mudline, and 
one pile (the southwestern pile) was not encased and has approximately 2 ft exposed above the 
mudline.  Additionally, the top of the encasement at the center pile in the southern row is 
deteriorated, with the top 6 in. of the H-pile exposed.  There was no notable deterioration of the pile 
caps and underdeck of the relieving platform. 
 
A plan view of Pier A with locations of observed conditions is included on Drawing Nos. 13 and 
14. 
 
2.3.2  Concrete Pile Caps and Deck Planks 
 
The overall condition of the concrete deck planks is satisfactory.  There are 17 isolated locations in 
the underdeck noted to have spalls or areas of delamination, totaling approximately 108 square ft of 
affected area.  The most severe condition was noted between Bents 11 and 12 in the vicinity of Pile 
10N where 2 adjacent planks are spalled for nearly their full length with exposed corroded 
reinforcing (Photo No. 29).  Additionally, there are several smaller spalls, roughly 2 square ft each, 
just north of this area.  The remainder of the underdeck deterioration is less than 3 square ft per 
location and spread throughout the pier at isolated random locations. 
 
From Bents 39 to 43, near the center of the pier, there is a significant amount of efflorescence 
leaking from the joints between the deck planks (Photo No. 32).  The efflorescence is a sign that 
water is leaking from the top of the pier through the joints in the planks.  Efflorescence was also 
noted along the north fascia of the pier at the joints between the top of the deck and concrete 
seawall (Photo No. 33). 
 
The general condition of the concrete pile caps and fascia beams is satisfactory.  There are only 
three observed locations with spalls or areas of delaminations.  These areas range in size from 3 to 
18 square ft (Photo No. 30).  At the south side of the pier, between Bents 30 and 32, a repair was 
made consisting of replacing the southernmost pile in the row with two piles, one each, east and 
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west of the original pile.  The replacement piles support a steel girder system, which in turn 
supports the concrete pile cap.  The girder system has a cantilevered steel beam with bearing plates 
extending from the main girder to support the fascia beam at Bent 31.  The cantilevered section of 
the beam is bent towards the west and is no longer functioning (Photo No. 34).  The angle 
connection plates are bent and broken.  The damage is likely the result of impact. 
 
2.3.3  Recommendations 
 
Based on the findings of the condition survey, the following repairs and/or actions are 
recommended: 
 

• Protect exposed steel H-piles from further corrosion on a priority basis. 

• Patch voids or gaps at the top of encasements to protect encased H-piles from corrosion on a 
priority basis. 

• Repair or replace cantilever girder section at the south end of Bent 31 on a priority basis. 

• Repair underdeck and pile cap spalls on a routine basis. 

 
The recommended inspection frequency for Pier A and the relieving platform south of the pier is 
three (3) years. 
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Photo No. 1 

 
Location: 
 
Castle Point 
Sta. 0+00 to 5+00 
 
 

 
Description: 
 
General view. 

 

  

 
Photo No. 2 

 
Location: 
 
Castle Point Pier 
 
 
 
 

 
Description: 
 
General view. 
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Photo No. 3 

 
Location: 
 
Castle Point  
Sta. 7+00 to 9+76 
 
 

 
Description: 
 
General view. 
 
 
 

 

  

 
Photo No. 4 

 
Location: 
 
Castle Point 
 
 
 

 
Description: 
 
General view of steel 
pipe pile bent. 
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Photo No. 5 

 
Location: 
 
Castle Point 
Steel Pipe Pile 
Platform 
 
 

 
Description: 
 
Typical coating loss 
and minor corrosion 
of steel pipe piles 
 
 
 

 

 
 

 
Photo No. 6 

 
Location: 
 
Castle Point Pier 
Southwest Pile 
 
 

 
Description: 
 
Band of moderate 
corrosion near weld at 
mean low water 
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Photo No. 7 

 
Location: 
 
Castle Point Pier 
 
 
 

 
Description: 
 
Typical coating loss 
of steel pipe piles with 
corrosion 
 
 
 

 

 
 

 
Photo No. 8 

 
Location: 
 
Castle Point 
Sta. 0+00 
 
 

 
Description: 
 
Collapse at south end 
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Photo No. 9 

 
Location: 
 
Castle Point  
Concrete Seawall 
Sta. 6+60 
 

 
Description: 
 
Void at base of the 
seawall 10’L x 2’H x 
4’D 
 
 

 

  

 
Photo No. 10 

 
Location: 
 
Castle Point 
Concrete Seawall 
Sta. 9+76 
 
 

 
Description: 
 
Void at base of 
seawall 4’L x 2.5’H x 
2’D with wide crack 
above void 
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Photo No. 11 

 
Location: 
 
Castle Point 
Sta. 1+13 
 
 

 
Description: 
 
Erosion of concrete 
seawall 
 
 
 
 

 

  

 
Photo No. 12 

 
Location: 
 
Castle Point 
South Face of Seawall 
 

 
Description: 
 
Interface with new 
Stevens Institute of 
Technology pier 
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Photo No. 13 

 
Location: 
 
Castle Point 
South Face of Seawall 
 
 

 
Description: 
 
Deteriorated timber 
piles and pile caps 
supporting concrete 
seawall 
 
 
 

 

 
 

 
Photo No. 14 

 
Location: 
 
Steel Pipe Pile 
Platform 
Sta. 4+55 & 7+44 

 
Description: 
 
General view. 
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Photo No. 15 

 
Location: 
 
Steel Pipe Pile 
Platform 
Sta. 4+55 & 7+44 
 

 
Description: 
 
General view of pipe 
piles and concrete 
seawall 
 
 
 

 

  

 
Photo No. 16 

 
Location: 
 
Steel Pipe Pile 
Platform 
Sta. 4+55 to 7+44 
 

 
Description: 
 
Typical coating loss 
and corrosion of top 
of pipe pile 
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Photo No. 17 

 
Location: 
 
Steel Pipe Pile 
Platform 
Sta. 6+30 
 

 
Description: 
 
General view of 
outfall 
 
 
 

 

  

 
Photo No. 18 

 
Location: 
 
Steel Pipe Pile 
Platform 
Sta. 7+44 

 
Description: 
 
Transition from pipe 
pile platform to 
masonry gravity wall 
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Photo No. 19 

 
Location: 
 
Masonry Gravity 
Wall 
Sta. 7+44 to 11+80 
 

 
Description: 
 
General view 
 
 

 

  

 
Photo No. 20 

 
Location: 
 
Masonry Gravity 
Wall 
Sta. 13+00 to 16+00 

 
Description: 
 
General view 
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Photo No. 21 

 
Location: 
 
Masonry Gravity Wall 
Sta. 16+50 to 17+50 
 

 
Description: 
 
Widespread grout 
loss, displacement of 
masonry units, and 
void due to missing 
masonry units 
 

 

 
 

 
Photo No. 22 

 
Location: 
 
Pier A 
East Face 
 
 
 

 
Description: 
 
General view. 
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Photo No. 23 

 
Location: 
 
Pier A 
 
 
 

 
Description: 
 
General view, row of 
concrete encased steel 
H-piles 
 
 
 

 

  

 
Photo No. 24 

 
Location: 
 
Pier A 
Pile 11N - 1 
 

 
Description: 
 
Steel H-pile not 
encased – moderate 
corrosion 
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Photo No. 25 

 
Location: 
 
Pier A 
Pile 10N - 1 
 
 

 
Description: 
 
Steel H-pile not 
encased – severe 
corrosion 
 
 

 

  

 
Photo No. 26 

 
Location: 
 
Pier A 
Pile 8N - 9 
 

 
Description: 
 
Steel H-pile not 
encased – moderate 
corrosion 
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Photo No. 27 

 
Location: 
 
Pier A 
Pile 12N - 12 
 
 

 
Description: 
 
Void in concrete 
encasement, steel 
reinforcing mesh 
exposed 
 
 

 

  

 
Photo No. 28 

 
Location: 
 
Pier A 
Pile 44S - 4 
 

 
Description: 
 
Void in concrete 
encasement, steel H-
pile exposed 
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Photo No. 29 

 
Location: 
 
Pier A 
Pile 43N – 21B 
 
 

 
Description: 
 
Abandoned pile, not 
encased, severe 
corrosion and section 
loss 
 
 
 

 

  

 
Photo No. 30 

 
Location: 
 
Pier A 
Bent 11 to 12 
 

 
Description: 
 
Spall of precast deck 
plank with corroded 
pre-stressing strands 
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Photo No. 31 

 
Location: 
 
Pier A 
Bent 29S to 30S 
 
 

 
Description: 
 
Spall at bottom of 
bent 14 S.F. x 4”D 
 
 

 

  

 
Photo No. 32 

 
Location: 
 
Pier A 
Bent 39 to 40 
 

 
Description: 
 
Heavy efflorescence 
through joints in deck 
planks 
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Photo No. 33 

 
Location: 
 
Pier A 
North Fascia 
 
 

 
Description: 
 
Efflorescence at north 
fascia 
 
 
 

 

  

 
Photo No. 34 

 
Location: 
 
Pier A 
South Fascia 
Bent 31 

 
Description: 
 
Damaged cantilevered 
girder 
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Photo No. 35 

 
Location: 
 
Platform South of  
Pier A 
 

 
Description: 
 
General view. 
 
 
 

 

 
 

 
Photo No. 36 

 
Location: 
 
Platform South of 
Pier A 
 

 
Description: 
 
Holes in steel sheeting 
cofferdam 
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1996 PIER A REHABILITATION PLANS 
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