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CE MAGUIRE, INC.

Architects « Engineers « Planners
31 Canal Street, Providence. Rhode Isiand 02903

T“Eﬁggggme Tel. 401/272-6000
Telex: 82-7533 Cabie: CEM!

July 1, 1982

Mr. Edward J. Spinard

Rhode Island Port Authority and
Economic Development Corporation

Seven Jackson Walkway _ USD

Providence, Rhode Island 02903 NOAAC

RE: Melville Condition Survey - : y Charl Avenue
CEM No. 4001 - eston, SC 29405-2413

Dear Ted:

We are pleased to submit this report of our findings relative to the
existing conditions of the waterfront facilities and utilities at Mel-
ville, Rhode Island. The report is submitted in accordance with our
contract dated 1 December 1981 for the work. As you are aware, the
weather did not cooperate, and we had a difficult time scheduling the
-diving and ultrasonic work. Credit, therefore, must go to Maguire's PE -
("cold weather")/dive team for delivery of this report within the time
limit set forth in the contract. The following summarizes our f£indings:

4 _ i , - p . 5 R

In general, we found the major waterfront structures to be in very good
structural condition in view of their age. The piers, of course, showed
the effects of "wear and tear" from use and weathering, however, we
consider this damage to be minor. With the exception of a few damaged
piles on the FBM pier, major rehabilitation does not appear necessary
prior to reutilization.

The bulkhead at the former Fuel and Net Depot did not fare as well. We
found large holes in the steel sheetpiles in the splash zone and our
ultrasonic testing exhibited the common characteristics of steel piles
in advanced stages of corrosion. It is only a matter of time (perhaps a
few years or so) before the sheetpile sufficiently weakens in the splash
zone so that major distortion occurs. The will be accelerated by the
increased activity on- the waterfront resulting from reuse.

Utilities at the site were found to be in generally poor condition. The
water system is reported to be very old and increased usage will most
probably result in frequent breaks and leaks. The system of storm
sewers is inadequate for all but small storms. This is of minimum
consequence, however, since future development can utilize surface
channels for runoff. Site sanitary sewage is dependent on the existing
Navy force main extending along the Defense Access Highway (Burma Road).
We understand that you have reached a tentative agreement with the Navy
regarding capacities.

+ N . . . N

Alexandria, LA « Boston, MA « Buriington. VT « Charlotte. NC » Falls Church, VA « Florence. SC « Honolulu. HI « Manchester. NH « New 8ritain. CT « Norfolk. VA
Pittsburgh, PA  Providence. At » Richmond. VA « Spartanburg, SC « Waltham. MA « Agana, Guam » Dublin, ireland e Lagos. Nigeria « Santurce. PR
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Mr. Edward J. Spinard
Page 2
July 1, 1982

We trust that you will find this report of great benefit for your work.
As usual, we enjoyed an excellent working relationship with you and your
staff. We repeat our commitment to meet at your request with any poten-~
tial developers to discuss the salient points of our work.
Thank you for being a most professional client.
Very truly yours,
CE MAGUIRE, INC.

Ve
Victor V. Calabretta, P.E.
Assistant Vice President

Manager, Civil & Marine Division

VVC:tmt
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INTRODUCTION

Authority

This study has . been accomplished by CE Maguire, Inc. under
contract with the Rhode Island Port Authority and Economic Develop-
ment Corporation. The preparation of this report was financed in
part by funds from the Office of Coastal Zone Management, National
Oceanic and Atmospheric Administration, U.S. Debarment_of Com-
merce, administered by the Energy Office, EXECUTIVE DEPARTMENT,

GOVERNOR'S OFFICE, STATE OF RHODE ISLAND.

Scope

The purpose of this study is to provide the Rhode Island Port
Authority and Economic Development Corp with documentation which
summarizes the present condition of the Melville Waterfront Facilities.
The findings of this survey will be used in conjunction with the

purchase and sale of the Melville facilities from the U.S. Government

"to the State of Rhode island and to provide current data to potential

development groups. The Melville site was classified by the U.S.
Government surplus in 1974 and has had minimum occupancy by the
military since that time. As part of this study the followind was

undertaken:

Visual inspection survey of all the waterfront facilities both
above and below the water by CE Maguire engineering/diver

staff.
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Ultra Sonic measurement of the steel sheetpile bulkhead
. - Structural Analysis of the piers and bulkhead.
Analysis of existing sewage system.

. Field Investigation and Analysis of the existing storm water

drainage sewer.

Analysis of the existing water distribution system.

Remedial Repair Analysis of all waterfront structures to
include required improvements to the facilities to accom-
modate development scenarios.

Hydrographic Survey which includes compilation of existing
hydrographic information and new data submitted by CE

Maguire hydrographic group.

Site Description

The project site is shown on Figure No. 1 and consists of ap-
proximately 40 acres of waterfront properties located in Ports-
mouth, Rhode Island. The site is bordered by the east passage
of Narragensett Bay on the North and West, Penn Central Rail-
road right-of-way to the east, the Navy’s remaining Defense Fuel

Supply Agency, to the North and the Navy to the south.
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The land area is relatively flat with an average elevation of 11.5
ft. above mean Ilow water. There are several abandoned

buildings and a network of paved and unpaved roadways.

The waterfront facilities consist of an L shape concrete deck
timber pile pier (South Fueling Pier), 550 linear feet of steel
sheetpile with an attached 80 feet of timber pier, and a dog-leg
shaped pier and access trestle (FBM Replenishment Pier) which

was designed for servicing of submarine tenders.
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WATERFRONT FACILITIES
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WATERFRONT CONDITION SURVEY

General: The condition survey generally consisted of a visual inspec-

tion above and below the water surface of the following structures:
The FBM Pier and Access Trestle

The South Fueling‘ Pier to include the attached Granite &

Timber Pier
The Steel Sheetpile Bulkhead

To augment the field investigation, a data search was conducted of
available waterfront construction and repair documents. Measurement
of the degree aof metal corrosicn was made by ultrasonic equipment.
Field diver personnel were mobilized and subaqueous work commenced
on March 22 and 23 1982. Above water investigations were conducted

on January 7 and March 6, 7 & 13 1982.

Data_ Search: A search was conduéted at the Newport Naval Base
Public Works Office files for design and construction drawings of the
waterfront facilities at the Melville Fuel Depot.and FBM Replenishment
Facility. Melville records are maintained at the Newport Navy Base.
In addition, Maguire archives were searched. Maguire was the
Engineer or record for many of the Navy construction projects at

Melville.
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Methodology: To systematically evaluate the various waterfront

components, the faéility was broken into three major components with

a system of baselines in order to coordinate field observations with

the text.

Figure No. 1 delineates those components and baselines.

Visual Inspection: Inspection of all pier superstructures

and bulkheads was completed on January 7 by members of
the inspection team from CE Maguire, Inc. Inspection of
wharf fixtures, deck surfaceé, bollards and cleats were
accomplished from topside. The condition survey below
decks was completed as March 6, 7 and 13 using an eight ft
pram for access. Supportipg .piles, pile caps, stringers
cross bracing and the above water sections of the bulkhead
were surveyed on a bent by bent bases utilizing preprinted
forms, with one form assigned to each pile bent. The field
notes of this portion of the survey are included in Ap-
pendix B to this report. With the exception of one-half of
the north/south leg of the fueling pier all surveys were
conducted at or near low tides. The survey of the above
water portions of the steel bulkheads and pier super-
str;ucture consisted of visual inspection and, where ap-
propriate, ultrasonic testing. Areas which were coated with
marine growth were scraped to the base material and
examined. Timber members were examined for breakage,
rot and biological attack. Particular attention was paid to
the integrity of connections and fasteners. Concrete
components were inspected for stress cracks, exposed

reinforcing, spalling and staining.



Diver Inspection: The underwater inspection of the Melvilie

facilities was completed on March 24, by one of CE
Maguire's dive teams. Figure No. 2 indicates the routes
which divers followed during the survey. The team
consisted of an above water diving supervisor and a two
man below water team. The survey consisted of visual
inspection of the type of construction m'ater'ials used and
the physical condition of the structures. Ultrasonic testing
was accomplished at selected areas. Divers coordinated
their inspection with previously estaElished baselines via
communication with the topside dive supervisor. Selected
concrete piles were scraped of marine growth and checked

for stress cracks, spalling, staining or exposed reinforcing.

Ultrasonic Testing: Locations for ultrasonic testing of the

steel sheetpile bulkhead were chosen by engineers from CE
Maguire, Inc., after analysis of the collected field data.
F_igure No. 2 shows locations which were selected and tested
utilizing a Knautkramer-Branson Model USL 38 ultrasonic
portable flaw detector/thickness instrument. Tests were
accomplished on March 24 in conjunction with the under-

water divers survey.

Divers prepared the below water test locations using ham-
mers, scrapers and wire brushes. Above water personnel
monitored the dives using tag lines and a pre-established

set of signals and the above water thickness gauge monitor

6
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and readout. A}l readings were recorded and have been

included in this report.

Hydrographic Surveys: As part of this project, CE

Maguire conducted hydrographic surveys of the inner basin
at the south fueling pier and the west berth of that pier.
These surveys were éombined with previous hydrographic
surveys conducted by Maguire in 1980 and existing Navy
sounding records to develop‘ an overall map of existing
water depths. The results of the hydrographic sur‘véy
analysis are presented on the drawing entitled "Melville
Condition Survey, Waterfront Existing Conditions" and

included as Drawing No. 1 of this report.

The soundings were performed on March 3, 1982 using a
Raytheon DE 19B continuous recording fathometer mounted
on Maguire's 16 foot survey boAat. The soundings were
conducted on lines parallel to the piers utilizing premarked
ranges and stations on the piers. The fathometer was
calibrated at the beginning and end of the survey. Tide

adjustments were made based on reading of a tide board

* mounted to the south fueling pier and tied into the project

benchmark by a closed level run.



FINDINGS

South Fueling Piers: In general the South Fueling Pier appeared be
be in good condition. Figure No. 3 indicates the typical construction
of the south fueling pier. The south fueling pier's superstructure is
constructed of a cast-in-place concrete deck supported on timber
piles. The timber piles are in rows (bents), each row spaced ap-
proximately ten feet apart. The piles are braced laterally by diagonal
timbers an_d have a horizontal timber brace at low water. In addition,
a batter pile is incorporated in each bent. The batter piles alternate
from one side of the pier to the other at each bent.. As can be seen
from Figure No. 3 the rr;ajority of the deck structure includes deck

fittings and the fuel distribution system.

Fittings (bollards and cleats) on the South Fueling Pier will require
some rehabilitation. The majority of the fittings (14 out of 25)
require concrete repairs and sealing to maintain their long term
structural integrity. Presently, the reinforced concrete pedestais
which support the fittings show signs of cracking and spalling. In
any event, it may be desirable to relocate the bollards at the edge of

the pier once the pipelines are removed.

According to Navy records, the most recent rehabilitation of the
south fueling pier was performed in 1955 when a ti;nber deck was
removed and the existing concrete deck placed on the original piles
(Maguire design). Based on the condition survey, it is speculated
that since that time some fender system repairs have been performed,

however there are no Navy records indicating this.
8
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The support piles showed some checking and splintering at the high
waterline, however, the spli'ntering appears to be surficial. The piles
were probed with a knife and were found to be sound beneath the
splintering. With the exception‘ of a very few random piles noted in
the field notes of the survey, all structural piles appeared to be in
good condition. Above the waterline the coal tar preservative treat-
ment was very substantial and is most probably still in service.
Approximately 25 percent of the timber bracing is damaged or miss-
ing. In most cases the timber has deteriorated over time especially in
the tide zone and is either split or rotted. (See photo 1) Remaini.ng
bracing was probed with a knife and was found to be in sound
condition. This Indicates that a majority of the damage occur-'red at
the bolts either by rotting of the timber or corrosion of the bolts.
In the tide zone, piles and timber are covered by marine growth. All
visible damage was noted, however, marine growth may have covered
additional damage. The underside of the concrete deck appeared in
excellent condition. There was very little cracking or spalling. The
timber pile fender system remains over a majority of the pier. Ap-
proximately 30% of the timber fender piles show some damage,
pfimar‘ily rot at the top of the pile above the wale. In some areas
there were timber piles missing and it was noted that a small per-
centage of the fender piles were untreated. On the west face of the
north/south leg of the fueling pier, there were two areas where the
number of fender piles were doubied (i.e., an additional fender pile

between bents.) These fender piles appeared to be newer and



PHOTO 1 -~ SPLINTERED TIMBER BRACING AT
THE SOUTH FUELING PIER

PHOTO 2 - MARINE BORER
ATTACK OF TIMBER FENDER
PILE



indicative of a recent repair. Untreated fender piles showed marine

borer activity at low water; the treated piles did not. (See photo 2)

The timber support piles below water were also found to be in excel-
lent condition, with moderate to heavy marine growth oﬁ all piles.
Particular attention was paid to those areas which are normally sub-
ject to marine borer attack (i.e., th-evmudline and splash area). Piles
were coated with moderate to heavy coatings of marine growth and
had to be scraped for inspection. Piles were checked for damage and
borer attack. No signs of deterioration or attack were found. In
addition piles were found to still have a heavy coating of the original
creosote tar treatment. Bottom cpnditions were relatively flat with no

debris and heavy deposits of marine muﬁsels and starfish.

Several fender piles revealed signs of marine borer attack at the
waterline and mudline. Piles showed as much as a 2 inch reduction in
cross sectional diameter. Note that borer attack was noted in fender
piles only and not in foundation piles. A probable explanation is that
the foundation piles were treated with either a different type of

preservative or higher concentration of the preservative.

Granite and Timber Pier: The granite block/timber pier located at
the end of the South Fueling Pier requires moderate rehabilitation.-
(See photo 3) Figure No. 4 indicates the typical construction of the
Pier. The concrete cap which provides a portion of the deck area is
cracked and shows signs of movement. The timber pile supported,

timber deck portion of the pier is severely deteriorated and requires

10
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PHOTO 3 - GRANITE PIER LOCATED AT THE NORTH END
OF THE SOUTH FUELING PIER. NOTE THE DETERIORATED
TIMBER SECTION AND THE STEEL PIPE BOLLARDS

PHOTO 4 - SPALLED CONCRETE DECK AT THE FBM PIER
NOTE SPLIT PIPE AT LOWER EDGE OF SPALL
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almost total rehabilitation. The majority of the support piles can be
reused. Fittings for this pier consist of 6 - 12 inch diameter steel
pipes which were fit vertically between the granite blocks. The pipes
(bollards) are located along the centerline of the granite section of
the pier. The pipes appear to be adequate for berthing small
vessels, but their capacitiés (allowable line pulls) cannot be ac-
curately calculated because of the unknown pipe embedment lengths

and extent or existence of any additional construction techniques used

during their placement. No design drawings were located for this

area.

FBM Pier & Access Trestle: The FBM pier appeared in excellent.

condition except for isolated damage as noted in the field notes.

There are three small areas on the deck which require minor concrete

repairs one of which was most probably caused by the freezing and

expansion of an encased steel conduit. See photo 4.

Two similar types of construction are Q-tilized in the design of the
FBM Replenishment pier. The access trestle which connectsv the FBM
Pier to the South Fueling Pier is constructed of precast concrete deck
panels which are set on cast-in-place pile cap beams. The beams
provide - the structural component which ties together the 5 (3
vertical, 2 battered) prestressed precast 18 inch square piles. There
are no longitunal beams other than the precast deck panels. The
FBM Pier Head is constructed of a cast in place reinforced concrete
deck and pile cap beam. Piles are the same size and type as those

used on the access trestle. Piles are spaced and battered in both

11



dir‘,ectio'ns'at various Iocati;ons to provide strength both laterally and
longitudinally. All bollards and cleats were found to be in exceilent
condition. Figure No. 5 indicates the typical construction of the FBM
pier. Approximately six structural piles were found to have sus-
tained significant damage apparently from external impact. (See
Photo 5) Iﬁ these cases, the piles are broken at their connec_:tjon to
the pile cap, the concrete cover gone and the reinforcing 'exposed
and corroded. On approximately eight other piles, cracking or spall-
ing was noted and the reinforcing was exposed and corroded. With
the exception of these piles, the remainder of the pier'looked in

excellent condition.

Numerous concrete support piles were also inspected during the diver
survey from the waterline to the mudline and found to be in excellent
condition with moderate to heavy marine growth on all piles. Selected
piles were scraped and inspected for signs of deterioration (i.e.,
cracks, spalls or staining). No signs of deterioration were observed
below water on those piles inspected. Bottom conditions were rela-
tively flat and clear of debris with heavy deposits of marine mussels

and starfish.

Sheetpile Bulkhead: The condition of the steel sheetpile bulkhead is

typically poor. Figure No. 6 presents a typical section of the steel
sheetpile bulkhead and concrete cap. The concrete curb tops_ide has
suffered moderate damage (cracking and spalling). In addition, the
underside of the cantilevered deck slab shows signs of deterioration

and stress (cracking and spalling). The fender system along the

12
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bulkhead is almost non-existent and requires total r‘eplacemenf.
Station 0+00 through 0+50 and station 3+50 through 5+75 were visually
inspected during the diver inspection survey. Other bulkhead areas
were blocked by berth vessels. The condition of the sheetpile bulk-
head below water appeared to be fair with a light marine growth.
Bottom conditions were somewhat steep at the base of the bulkhead

with some light steel scrap scattered along the base of the bulkhead.

Inspection at the wateriine (low tide) revealed a different set of con-
ditions. The majority of the bulkhead exhibited advanced steel
sheetpile deterioration with large holes in the outboard flange. See
Photo 6. This common occurrence in_older' steel sheetpile bulkheads
is caused by the continuous cyclic exposure to salt water and air
(due to the continuous tidal fluctuations, wind and wave splash)
which amplifies the oxidation (rusting) of the steel bulkhead. Deteri-
oration of this type severely reduces the section modulus of the steel
sheeting and therefore substantially reduces structural capability of
the bulkhead. The few remaihing fender piles revealed marine borer

attack at the waterline. See photo 3.

Ultrasonic testing was performed at several locations along the bulk-
head. TFhe test results and profile locations are shown in Figure No.
7. During preparation for the ultrasonic testing, the steel bulkhead
was scraped of existing marine growth and rust. In addition, a thick
layer of black tar-like material which was thought to be the original

protective coating material was still intact at the lower elevations of

13



PHOTO 5 - DAMAGED CONCRETE PILES
OF THE FBM PIER HEAD

-

PHOTO 6 - DETERIORATED STEEL SHEETPILE BULKHEAD
NOTE HOLES AT THE WATERLINE
(PHOTO TAKEN AT LOW TIDE)
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the bulkhead. The results of the testing revealed typical deterior-
ation curves for coated steel in salt water. As shown in Figure No.
7 the most severe reduction of material (steel) was from elevation +6
too MLW, or what is called the splash zone. Thickness measurements
taken at or near the mudline showed significantly less reduction of

material thickness.

Timber Pier: The timber pier located at the south end of the sheet-

pile bulkhead is in poor condition. The timber decking, stringers
and pile caps show rﬁoderate’ damage, primarily rot with the majority
of the deck and superstructure requiring replacement. Several of the
foundation piles are rotted and or split at the top, but may be reused

with some design meodification to the strihgers and pile caps.

Pier Utilities: Pier utilities were inspected on all structures and were
found to be either none existent or in poor condition. Na costs were
developed for replacement of pier utilities with the exception of fire
protection which is addressed in the Utilities section of this report.
It was assumed that devéloper would provide pier utilities based on

his individual needs and user requirements.

Hydrographic Surveys: The soundings indicate a controlling depth at
the entrance to tﬁe inner basin of 23 feet at Mean Low Water. Within
the basin the controlling depth at the south fueling pier is 18 feet at
Mean Low Water, and at the bulkhead,_' 17 feet at Mean Low Water.
The outer berth of the south fueling pier has a controlling depth of

28 feet at Mean Low Water. Maguire's 1980 soundings showed a

14



~ controlling depth of 30 feet on the south side of the FBM pier and 40

feet on the north side. A deep hole exists on the north side of the
FBM pier at approximately its mid-point; the hole has a depth of 50
feet at Mean Low Water. At the platform at the end of the FBM pier,
the water depth is 40 feet at Mean Low Water. Based on available
Navy information, supplemented by NOAA éharts, the controlling
depth of the access channe! to the Melville fuel piers is 45 feet at
Mean Low Wwater. Based oh this information, it appears that the
Melville piers afford one of the deepest natural terminals in Nar-

ragansett Bay.

As part of the hydrographic survey analysis, available sounding
information was correlated in order to determine the amount of
siltation which has occurred in the recent past. For this analysis,
available Navy soundings taken in 1964 and in 1972 were utilized
along with the Maguire 1980 soundings and the soundings taken for
this project. |In all instances where the sounding data overlapped, it
was observed that water depths were the same. There is no record
of any dredging projects during this period. It therefore appears

that little or no siltation has occurred since 1964. Based on this ob-

‘servation, it is concluded that siltation at the site is negligible.

15



ANALYSIS OF WATERFRONT STRUCTURES

Based on the results of the waterfront condition surveys, an analysis
was conducted to determine the structural integrity of the piers and
the bulkhead. The purpose of the analysis was to estimate vertical
and horizontal load capabilities of the piers and to estimate the re-
maining useful life of the structures. The remainder of this section

presents the results of the analyses.

South Fueling Pier: The condition of the wvertical Iload-carrying

members (i.e., piles' and the concrete deck) was found to be in very
good condition. The piles showed some minar checking at the high
water mark, however, this appeared to be surficial, with a majority of
the 'sound pile remaininé. No marine borer activity was observed on
any structural piles. The concrete deck showed'negligible signs of
deterioration. Based on these observations, it appears that the south
fueling pier is still capable of accommodating the standard truckloads
for which it was originally designed. This corresponds to an
AASHTO loading of HS 20. The pier can also most probabiy support
light crane loads, however, the concentrated loads of outrigger pads

should be distributed by means of spreaders.

The horizontal load capabilities of the south fueling pier are somewhat
diminished due to the deterioration of the bracing system. In
general, however, the batter piles serve to carry a majority of the
horizontal load. The bracing serves to stiffen the bent and dis-

tribute the load so that the bent performs as one unit. A nominal

16



PN Bt MaM M N Gy

reduction of 20% would be a reasonable adjustment of the oariginal
design loads. Typfcal lateral loads for this type pier design are in
the range of 2200 Ibs. per linear.foot per each side (NAVFAC p-272
Definitive Design Drawings) they should therefore be reduced to on
the order of 1800 Ibs. per linear foot. The original design loads for
the mooring fittings were recovered during the data search of the .
Mavy's Public Works files in Newport. Mooring fitting loads were
taken from the Navy's drawing No. 662506 "Rehabilitation of Fuel
Piers". Based on examination and analysis of the fitting foundations,
the allowable loads should be reduced, due to the poor condition of
the concrete support pedestals on which the fittings are mounted. In
their present condition, a conservative reduction of 50% would provide
ample mooring facilities for commercial fishing wvessels but would

require rehabilitation for larger ships.

FITTING LOADS

As Designed 50% Reduction
Bollards @30° with horizontal 70,000 ibs. 35,000 Ibs. |
Low Double Bits 60,000 Ibs. 30,000 Ibs.
30" Cleats 20,000 lbs. 10,000 Ibs.

FBM PIER: No design load data was recovered during the document
search for the FBM Replenishment Pier, some soil profiles and design
drawings were obtained from the ‘Navy's Public Works files. Typical
pier design data from the Navy's P-272 Definitive Design Drawings
indicate allowable vertical loadings are in the rage of HS-20 wheel

loads. The original design function of the access trestle was to
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provide accessability to the FBM Pier Head for both vehicle traffic
carrying supplies and a raceway for utilities. The‘refore, the access
threstle was not designed to provide any lateral resistance other than
those forces from wind and waves. Lateral loads for the FBM access
threstle are limited due to the available number of biles per bent to
resist uplit and the lack of longitunial beams to transfer loads
between pile bents. Pile uplift is ohe of the structural components’
which is used to provide resistance to horizontal (lateral) loads such
as berthing or mooring of a vessel. The precast concrete concrete
deck slabs which span the 15' pile bents‘vdo not provide the struc-
tural component required to transfer normal berthing impact loads to.
the foundation piles. Substantial structural modifications would be
required in order to provide berthing‘capabilities along either side of

the access trestle.

Steel Sheetpile Bulkhead: Detailed examination and analysis of the

field data requires load restrictions be applied to the sheetpile bulk-
head area. The advance deterioration of the steel sheetpile sections,
requires that deck loads be limited to pedestrian and light moving
traffic loads in the immediate area of the bulkhead face. All new
construction should be restricted from the bulkhead's area of influ-
ence (approximately 45 feet measured from the bulkhead face) until
permanent repairs are made. ‘Factors which have prevented earlier
failure of the bulkhead system are; the remaining steel interlocks,
webs, and inside flange faces of the sheetpile; the 6" reinforced
concrete deck slab; the limited present use; and the oversized steel
sheeting which originally provided heavy surcharge load capacities for

the Navys submarine net storage and repair facilities.
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REMEDIAL MEASURES

Waterfront: |In order to develop the scope, extent and budget costs

for rehabilitation of the waterfront facilities, particularly in the case
of the Melville facilities where remedial structural repairs are not
urgent, it is necessary to know the intended reuse of the facilities.
Clearly, the physical needs to berth small fishing craft, for example,
would not be as extensive as the needs of a large cargo port with
associated cranes, heavy trucks and relatively large fenderiﬁg loads.
For this reason, the scope of work for this evaluati_on included the
establishment of potential development scenarios. Remedial measures
were then analyzed in relation to the rehabilitation and upgrading

necessary to prepare the site for the typical development.

The original project scope proposed three potential scenarios:

1. Fishing Port,
2. Commercial Cargo Port, and

3. Bulk Terminal

During the early course of the study, the Rhode Island Port
Authority had narrowed the list of potential developers and was in
negotiations with the most probable candidate. For this reason, the
commercial cargo port scenaric was deleted and a scenario similar to
the probable development inserted. The commercial cargo port was
deleted because it presented the least probability of implémentation

for the following reasons:
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1. The narrow piers are not conducive to efficient cargo

handling operations;

2. Numerous Tfacilities are in existence throughout the Bay to

accommodate existing demands; and

3. Market projections do not indicate a major future demand

for additional facilities beyond existing regional capabilities.

The remainder of this secticlan addresses the remedial measures
necessary to prepare the site for the wvarious types of pqrt
operations. Appendix A presents detailed discussions of the needs of
the various development scenarios. Tr;is section then quantifies those
needs and addresses rehabilitative work necessary to meet those
needs. Finally, budget cost estimates are presented'for' the various
items of work. A large amount of the. data presented herein was
drawn from previous studies performed by Maguire for similar
development aci'oss the Bay in Quonset-Davisville as well as from our

involvement with several of the development proposals at Melville.

Fishing Port: Referring to the .idealized cooperative fishing port
Figure No. A1 of Appendix A, two primary waterfront functions are
réquired_: (1) an area for fish unloading and taking on supplies,
preferably a wharf with contiguous land area for ease in unloading
and handling of the catch, and (2) an area for berthing of the fish-
ing boats, ideally with accéss for light vehicles. The idealized con-

figuration has been conceptually adapted to Melville in Figure No. 8.
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The existing bulkhead which is approximately 550 feet long is ideally
suited for the fish unloading/service area. It can typically accom-
modate 4 to 5 boats simultaneously, depending on size. The draft at
the bulkhead, as stated previously, is approximately 15 feet at MLW.
This depth is adequate and no dredging is required. The land area
adjacent to the bulkhead is more than adequate for shore facilities
and the apron adjacent to the bulkhead has a heavy concrete slab,

originally constructed for the anti-submarine nets.

Rehabilitative work necessary for this area and use consists primarily
of repairs to the steel sheetpiles and installation of a new fender
system. As discussed previously in the analysis section, the bulk-
head is extremely corroded in the splash zone, particularly at the low
waterline and repairs should be made as soon as practical. Similarly,
the fender system, with the exception >of a few piles, is non-existent
and therefore, a new system is required. Other items of work to be
considered include repairs and installation of new cleats, installation

of boarding ladders and possibly clearing of debris from the berth.

Repairs to the steel sheetpile are the most difficult problem to evalu-
ate. The ultrasonic tests indicate that, at th.e mudline, the steei
sheetpile has undergone a slow rate of corrosion. The corrosion rate
increases to the surface, where just below the low waterline, only the
steel at the interlocks and webs remain with the flange steel corroded
through in many places. Unfortunately, the sheetpile in the splash
zone is generally subject to large shear stresses and therefore

presents a weak link in the structural system. Short of driving new
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sheetpile adjacent to the corroded sections, there is no proven system

which is less costly and maintains the necessary structural continuity.

In this case, the bulkhead is still standing, held in place by the tie

rods, the heavy concrete slab and the remaining steel of the inter-

"locks and the inboard flanges. Gradually, as the remaining steel

corrodes, the bulkhead will distort and the soil backfill will leach
from behind the bulkhead. Evidénce that this may already be taking
place is indicated By the cracking and breakage where the sf';eetpi!e
is embedded into the concrete slab as discussed previously. Further,
the deterioration will be accelerated by heavy loads and vibrations on

the apron.

In the case of commercial fishing, where apron loads can be restricted
to light trucks which would be distributed by the heavy concrete slab
and fish offloading equipment could be set in one spot on prepared
foundations, perhaps an interim solution can be developed which could
stretch the utility of the existing bulkhead for say 5 years. This
will require detailed design analysis and most probably a compromise

in operating loads placed on the bulkhead.

Patchwork will only delay permanent repairs and will not provide
original design capacities. They should be done only with full

cognizance and understanding of risk by the developer.

Buildings should be kept at least 60 feet behind the face of the bulk-

head to minimize foundation loads on the sheetpile, or should be
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placed on pile foundations. Similarly, heavy truckloads and heavy
machinery should be set back from the bulkhead to minimize vibration

and heavy loads.

Since the bulkhead area will be very active with boats docking to off-
load and take on supplies then proceeding to their berthing area or
out to sea again, it is anticipated that the fender system will undergo
considerable impact damage. This observation is made based on the
damage obsefved at Davisville by similar vessels. Pending a detailed
evaluation which should take place during design of the fender

system, it appears that a timber pile fender system may be the most

austere for this project. It is acknowledged that some pile breakage

will most probably occur and the port authority or the developer
(depending on the tefms of the lease/sale) should program for annual
maintenance. Damage can be reduced considerably by either up-
grading the fender system to include some type of rubber energy
absorption device or the installation of a low wale at or near the
waterline which is attached to the bulkhead. This wale will stiffen
the system and provide a positive backing nearer the point of impact.
If the vessel standoff is not critical, a floating camel may also help to
distribute impact loads. Figure No. 6 presents a typical section of
the fender system. An estimate of costs for the rehabilitation
described above are included in the cost estimate at the end of this

section.

The second waterfront activity at the fishing port is the permanent

berthing of the fishing boats. The inner basin of the south fueling
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pier (including the granite extension) provides approximately 1‘100
lineal feet of space. The south side of the fuel pier provides an
additional 350 feet. This space appears adequate for approximately 12
boats and could accommodate double that many if rafting is accept-
able. The water depth of 18-20 feet is also adequate for fishing

boats.

An additional 160 lineal feet of berthing can be added with the
rehabilitation of the timber pier located at the south end of the steel
bulkhead. Repa.ir's would include: removal of the existing deck,
stringers and pile caps: cutting of the rotted top portions of the
piles: and design and construction of new pile caps, stringers and

deck which will accommodate the reduced pile length.

The FBM pier and the west face of the fuel pier provide an additional
2900 lineal feet of space, however, wave and current conditions may
be too extreme for berthing. We are told that the Navy ceased fuel
operations when northwest winds exceeded 20 knots. Further, during
the course of our surveys, we observed rather severe north-south
currents under the FBM pier as well as a very uncomfortable chop at
the fueling pier. It is therefore not recommended that these areas be
utilized for permanent berthing of fishing boats. Such berthing
would most probably result in damage to the boats, the pier fende;r
system, and possibly to the pier itself. A developer may elect to use
the piers, particularly the west side of the fuel pier on a transient
basis; however, it is stressed that such use should be at the

developer's risk and he should be aware that the boats may fre-
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quently have to leave the berths due to wave activity. It is noted
that the granite extension had a timber deck on the west face with
remnants of a timber fender system evident. From this it can be
inferred that some docking of boats took place on the west face in

addition to the protected east face.

The fender system in the inner basin of the south fuel pier, as pre-
viously pointed out, is in fairly good condition. Following repairs to
the system, a floating camel should be added to help distribute impact
loads. Other rehabilitative work at the south fuel pier inciudes re-
moval of the abandoned fuel lines and installation of appropriately
spaced- cleats and ladders. Figure No. 9 presents rehabilitation

concepts discussed herein.

A cost has been presented to replace damaged bracing under the
plers. It is judged, however, that the damage at this time has not
progressed sufficiently to significantly reduce the capabilities of the
pier for the berthing of fishing boats. It is recommended that
periodic inspections of the pier be conducted and when the bracing

damage progresses further that repairs be undertaken.

Regarding repairs to the fender system, it is noted that approxi~
mately 35 fender piles were reported as broken or rotted above the
wale. Since the tops of the piles were uncapped, the rof most
probably occurred from water entering the end grain. Since these

piles appear to be in good condition below the wale, an attempt could
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be made to cut off the damaged portion of the pile, pull it up slightly

and refasten it. This procedure was used at the Port of Providence

-municipal wharf recently. It is noted that the upper portion of the

pile above the wale is not needed fbr‘ fishing boats which would ride
lower on the pile and camel, and therefore, the pile would only have
to be pulled a few feet. It may be desirable to cut all of the fender
piles at the wale and cap them with fiberglass to retard further rot.
In addition, there were approximately fourteen missing piles which
will require replacement. Preliminary budget costs have been
developed for all the rehabilitation discussed above and are included
in Table No. 1. Cost for repair concepts are not listed in order of
priority, actual order and implemen‘tation will depend on oWner/

developer preference.

Bulk Terminal: The natural deep water at the location of the FBM

pier presents one of the best aftr'ibutes of the site. The Appendix
discusses the application of this natural attribute to the US East
Coast to Europe trade for bulk carriers on the order of 80,000 dead
weight tons (DWT). Maguire has been involved as consultants on two
such proposals, one dealing with grain and the second with coal.
Figures A-2 and A-3 in Appendix A present the site concepts

considered at the time.

In both concepts, delivery ofz the carge to the ships was by overhead
conveyor. It was determined at the time that the foundations of the
FBM access trestle were adequate to support the conveyor loads. By
placing the conveyors overhead, the deck was left free for pedestrian

and light truck access.
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As discussed previously in the analysis section, the FBM access
trestle does not appear to have been designed for Iai:er‘al berthing
loads. While there is a horizontal capability inherent in the design,
it is relatively small and far short of that necessary to restrain a
large 80,000 DWT ship. For this reason, independent breasting and

mooring dolphins were proposed for the ship berths.

For the grain terminal, which was the first proposal considered, it
was proposed to berth the ships parallel to the FBM Pier. It was
reasoned that all new marine construction could be reached from the
pier thereby reducing new construction costs. For the coal proposal,
a new pier was considered extending in a north-south direction from’
the center of the FBM pier. In this case, while marine constr‘ucfion
costs were higher, the alignment took advantage of the natural

channel thereby minimizing dredge'quantities.

In both proposals, development costs were relatively large on the
order of $50 million and the marine portions were relatively small
percentages of the total project. In any event, site preparation costs
in both cases were negligible since the structures were considered
adequate and all construction was specific to the bulk terminal. For
the .purposes of comparison, we have included in the cost estimates
the costs for the new marine terminal construction and for the

dredging. (See Table No. 2).

Developer's Proposal: The third development concept evaluated was

based on discussions with representatives of the selected developer
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