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Cleaning: Cleaning of the masonry surfaces will follow the restoration and re-pointing work. The
goal of the masonry cleaning will be to produce a uniform, na.tural-Iooking col~r over the clea~ed

stonework. Cleaning is intended to remove most of the sOil, soot, automotive exhaust stains,
organic materials such as algae, moss, and weeds, tar, previously installed sealants, rust stains,
and graffiti. A single cleaning method will probably not be effective for all surfaces and for all stains.
Wet chemical methods are usually most effective for the range of conditions that are present. Wet
chemical methods will involve application of acidic or caustic liquids to the surface of the stone by
low-pressure-spray equipment and brushes. Other cleaning methods involve lightly blasting the
surface with proprietary aggregate-based or sponge-based systems. Selection of the cleaning
products and methods to be used will be done following a limited testing program on a trial surface.
Details on the types of chemicals to be used and emergency measures to be implemented in the
event of a spill or other unintended release to the environment will be provided by the construction
contractor prior to the start of construction.

Temporary Cofferdams: Pier 7, Pier 8, and Pier 9 are located in the water. The repair and
cleaning operation for the structures in the water is complicated by the need to access the area of
granite facing below the water level. The lowest course of masonry is located approximately one
foot above the river bottom at the top of the concrete pile cap that supports the pier. No excavation
of the river bottom is necessary to access the granite masonry surfaces. The work on the lower
portions of the piers will be done in the dry within temporary cofferdams constructed around the
piers. The temporary cofferdams will be constructed of interlocking steel sheeting and bracing
installed from barges. The cofferdams will be constructed just outside the perimeter of the existing
concrete pile caps. The coffer dam area will be completely enclosed by a turbidity curtain. The edge
of the pile caps is about ten feet beyond the outer face of the base of the piers. The space within
the cofferdam will be dewatered by pumping to create a dry work area for the masonry restoration
work. Water will be drawn down within the area of the cofferdam to below the top of the pile cap but
above the river bottom. The exposed pile cap will be used to create a working surface around each
of the piers. The working surface will be used for setting up scaffolding or other equipment to be
used to work at the face of the pier. The water within the cofferdam area has to be drawn down
initially to make the cofferdam area useable. Since the water to be drawn down within the dam is
river water, this water can be returned to the river within the turbidity curtain. Sufficient water will
remain at the base of the cofferdam to keep the river bottom moist. It is projected that each
cofferdam will be required for approximately one month. A plan view of the cofferdam configuration
at Pier 7, Pier 8, and Pier 9 is shown on Sheet 4 "Cambridge Key Plan". Cross Sections of the
cofferdams around the Pile Caps are shown Sheet 6 and Sheet 7.

Repair and Cleaning on Land: Pier 10 and the Abutment are located on land. For structures on
land, the lower vertical limit of the masonry restoration will generally be the existing ground level.
Minor excavation of soil may be necessary to expose portions of stone courses and joints that are
currently partially buried. The mortar will be removed and replaced by mechanical methods largely
with hand held tools. Cleaning of the granite surfaces will take place using pressure washing
methods with chemical cleaners. Any soil excavated for access to the masonry surfaces will be
stored on site adjacent to the abutment or the pier, protected to prevent erosion, and replaced in the
same location when the masonry restoration in that area is completed. Surfaces will be restored
with loam and seed. A plan view of Pier 10 and the Abutment is shown on Sheet 4 "Cambridge Key
Plan". Cross Sections of these structures are shown on Sheet 8.

Temporary Enclosures: Masonry Repairs and Cleaning will extend up as far as the highest course
of masonry below the level of the roadway. Temporary enclosures will be constructed around the
piers to provide a controlled work environment. The temporary enclosures will be constructed of
light wood or metal framing members with walls of heavy-duty plastic sheeting. The sheeting will
extend from the top of the temporary cofferdam upward to the bottom of the roadway deck and from
ground level up to the bottom of the roadway deck for the structures on land. Plastic tarps will be
placed on the working surface within the dewatered cofferdams and on the ground for the structures
on land. The tarps will catch and collect any liquid or solid materials that fall onto them. The
enclosures will have portable heating and ventilation units for controlling the environment within
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them. Power will be supplied from generators mounted on barges for the structures in the water and
at a nearby support area for the structures on land.

Handling of Residue: Residue from all cleaning procedures, whether solid or liquid, will be entirely
contained within the temporary enclosures. Residue materials will be gathered continuously by
vacuum hoses or similar methods and temporarily stored on site in portable, water-tight containers.
The containers will be removed for permanent off-site disposal on a regular schedule. Final
disposition of removed materials will depend on the cleaning products used and the results of the
testing of the material.

Steel Arch Rib Cleaning and Repainting

The Arch Ribs: The Arch Rib Girders that span from pier to pier are one of the striking features of
the Longfellow Bridge and the main elements of the bridge superstructure. Six of the arch spans
are in or partially within the City of Cambridge. Each of the spans has a set of twelve Arch Rib
Girders distributed across the width of the Bridge. Because the spans vary in length, each set of
Arch Rib Girders is unique; all are over one hundred feet long. The Arch Rib Girders have been
evaluated and will continue to be used as part of the rehabilitated bridge superstructure. The Arch
Ribs have experienced deterioration over the years and like many structural elements from their
period of construction they were probably coated with lead based paint. Cleaning, surface
preparation, and painting of these major structural elements that support all the structural members
above will be an important Bridge Preservation item. The extent of the arch spans is shown on
Sheet 4 "Cambridge Key Plan". The arch ribs spans are shown on Sheet 5, Sheet 6, Sheet 7, and
Sheet 8.

Arch Ribs

Enclosure Systems: All cleaning, surface preparation, and painting will occur within a fully
enclosed work zone surrounding the Arch Ribs. Enclosure systems are a well established approach
for providing complete containment for cleaning, de-leading, and painting operations. Such
enclosure systems typically involve elevated working surfaces for access, an enclosure framework,
and a covering of plastic sheeting. Ventilation is provided through blowers and plastic ducts. Power
for lights, the ventilation system, and equipment is provided by on-site generators. It is expected
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that for the five over the river spans, the entire width and length of each span will be enclosed within
a containment barrier. It is likely that more than one of these over the water spans will be enclosed
at anyone time. The enclosed system will extend downward beneath the bottom of the Arch Ribs
and will temporarily reduce the vertical clearance under these spans. The operations at the over
water spans will be supported by barges. Enclosures at the roadway span over Memorial Drive
Northbound will likely be a full width enclosure but will extend for only part of the span length at any
one time. The extent of the enclosure will have to be limited to only partial blockage of the vertical
clearance of the roadway so that at least one lane of traffic can continue to pass under the arch. It
is anticipated that the work to clean and paint the Arch Ribs at the roadway span will be performed
at night during off-peak hours.

The Cleaning Operation: Cleaning and painting of the arch ribs will include removal, collection,
and disposal of any paint coating, any rust scale, any bird droppings, or any other miscellaneous
debris resting on or attached to the Arch Rib Girders. Cleaning the existing arch rib girders will be
achieved by using a high pressure water jet in conjunction with localized mechanical methods to
remove all rust scale, built-up rust laminations, and packed rust to expose bare metal. It is
anticipated that the high pressure water blast will remove much of the existing deteriorated lead
paint coating. The water used for cleaning will be potable water piped to the work zone from on
shore. The cleaning solution will be a water-based, phosphate free, biodegradable cleaner. All
water and materials cleaned from the girders will be collected at a low point within the enclosure and
directed to tanks located either on barges at the over the water spans or at a land based support
zone at the over roadway spans. The collected water will be filtered, tested for contamination, and
further treated or disposed of off site as dictated by the level of contamination. The sludges
generated through the filtering processes will be contained and disposed of off site. It is anticipated
that approximately 150,000 gallons of potable water will be used to clean the six Arch Rib Girder
spans.

The Surface Preparation Operation: Prior to application of the coating systems, the cleaned
surfaces of the arch rib girders must be prepared. The surface preparation approach will be in
accordance with the requirements of the coating system to be applied at each location of the bridge.
Surface preparation will be achieved by a shot blast system to complete the removal of any latent
paint coatings and surface rust. All shot blast debris will be collected and disposed of.

Debris Contaminated with Lead: All debris removed from the Arch Rib Girders through the
cleaning and surface preparation operations has the potential to be contaminated with lead. All
debris will be collected and disposed of in accordance with current local, state, and federal
regulations. At the spans over water, all precautions to prevent debris from entering the water will
be taken. At the span over land, catch basins in the area of work will be protected to prevent debris
from entering the storm sewer system. A procedure will be developed for the notification of
authorities in the case of any contamination releases.

The Painting Operation: Several different base coating systems will be applied at various
locations of the Arch Rib Girders so that each system can be evaluated for use in the main
Rehabilitation and Restoration Project. Four different coating systems will be used to coat sections
of the arch rib girders. The four systems are a metalizing coating, a zinc rich primer, a calcium
sulfonate primer, and a sacrificial primer. All coating systems will comply with latest state emissions
limitations and will be applied inside the fully enclosed work zones. The primers will be evaluated
after having been in place for about a year. The completion of the painting operation will be carried
out under the main Rehabilitation and Restoration Project.

Construction Scheduling Issues: The work of Arch Rib Repair will have to take place such that at
least one of the three center spans is open for navigation at all times. The work must be scheduled
such that the Arch Rib Repairs take place after the Masonry Repair and Cleaning in the same area
since the masonry related work has the potential to damage the completed Arch Rib surfaces.
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Temporary Utility Duct Bank Construction

Duct Banks and Pipelines at Bridges: Utility lines need to cross water bodies and roadway
bridges are a logical place for these crossings to take place. Bridges are regularly used as the
passageway for utility lines. The Longfellow Bridge has steam system pipe.lines and several duct
banks running beneath the roadway level within the superstructure of the bridge. These elements
are attached to and supported by bridge structural elements; they are located well up into the
structural system and are not readily visible.

Existing Utility Duct Bank and Steam Line

Temporary Provisions for Utilities: The utility connections across the Charles River must be
available on a continuous basis. The need under the main Rehabilitation and Restoration work to
shift the patterns of traffic and the areas of construction back and forth will make it impossible to
maintain the utility crossings at a single location throughout the entire construction period. In order
to maintain the utility services across the bridge, temporary utility routing will be required. The
existing steam lines will not be affected by this work.

The Temporary Duct Banks: Two temporary duct banks comprised of four inch diameter poly vinyl
chloride conduits will be constructed along the underside of the bridge. The approximate location of
the temporary utility duct banks is shown on Sheet 9. The individual ducts will be bundled with metal
frames to secure them together and maintain spacing between them. The larger of the temporary
duct banks will have dimensions of about two feet by three feet; the smaller of the temporary duct
banks will have dimensions of about one foot by one foot. The duct bank will be supported by the
deck framing system below the underside of the bridge deck. The duct banks will run along the
downstream side of the bridge. At each bridge pier the conduits will pass through the masonry pier
just below the deck level. The masonry removed to create an opening through the piers will be
retained and stored for use in closing the openings when the need for the temporary duct bank is
over. At the West Abutment end of the bridge, the conduits will pass through the abutment just
below the deck and into the embankment area. The conduit will terminate at this point.

Construction Issues: The majority of the run of the temporary duct banks is above the water.
Barge-mounted aerial lifts will be used to install the structural supports for the duct bank, create
openings in the piers, and install the duct banks. Temporary scaffolding and planking may be used
to perform the duct bank installation. Ground mounted lifts will be used at the span over the
roadway. Cables and other wiring will eventually be im3talled through the duct banks by various
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utility companies under the main Rehabilitation and Restoration Project.
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MassHighway & Department of Conservation and Recreation
Longfellow Bridge Rehabilitation and Restoration Project

Bridge Preservation
Drawing List

o Sheet 1 "Title Sheet"

o Sheet 2 "Drawing Index"

o Sheet 3 "Abbreviations and Legend"

o Sheet 4 "Cambridge Key Plan"

o Sheet 5 "Pier 6 Elevation"

o Sheet 6 "Pier Elevation - Pier 7 and Pier 8"

o Sheet 7 "Pier Elevation - Pier 9 and Pier 10"

o Sheet 8 "Pier Elevation - Pier 10 and Abutment"

o Sheet 9 "Temporary Utilities Duct Bank - Plan & Section"

o Sheet 10 "Construction Details"
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Wetland Resources and Impacts
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MassHighway & Department of Conservation and Recreation
Longfellow Bridge Rehabilitation and Restoration Project

Bridge Preservation
Wetland Resources and Impacts

Introduction

Wetland resources identified within the proposed work area are Bank, Land Under Water and
Bordering Land Subject to Flooding. The Charles River has a 25-foot Riverfront Area in the area of
the Bridge. The Charles River is a warm water fishery and an anadramous/catadramous fish run.
The general project area characteristics, the wetland resources in the project area, and the potential
impacts on them are described below.

General Project Area Characteristics

Overview: The Charles River in the vicinity of the Longfellow Bridge is used extensively for
recreational boating. The immediate riverfront area upstream and downstream of the Longfellow
Bridge is a public park owned and operated by the Massachusetts Department of Conservation and
Recreation. Heavily-traveled Memorial Drive runs along the riverfront. Downstream damming, filling,
and construction in the area of the bridge have created an almost exclusively man made
environment.

Topography: The land rises gradually back from the river's edge. The areas surrounding the
bridge approach are urban parkland bordered by highly urbanized residential, commercial, and
institutional uses.

Soils: The soils in the project area consist of built-up urban land and soils brought in from other
locations to provide fill for Memorial Drive and the embankment at the bridge approach. There is
extensive paving throughout the project area.

Hydrology: Surface water draining from the land areas adjacent to the Longfellow Bridge enters
the Charles River either directly through overland flow or indirectly after being collected in street
catch basins. The water level at this section of the Charles River is controlled by the Charles River
Dam downstream of the bridge site. Downstream dams have locks for navigation that provide
access from Boston Harbor.

Wetlands and Other Natural Resources

The following wetlands resources have been identified in the project area: Bank, Land Under
Water, and Bordering Land Subject to Flooding. There is a 25-foot wide Riverfront Area along the
Charles River. The Charles River is warm water fishery and an anadramous/catadramous fish run

Bordering Vegetated Wetland: The edge of a Bordering Vegetated Wetland is the line within
which at least 50 percent of vegetation is comprised of wetland species. No Bordering Vegetated
Wetlands were identified in the project area.
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Land Under Water Bodies and Waterways: The land beneath the Charles River is identified as
Land Under Waterways. The upper boundary of Land Under Waterways is the mean annual low­
water level which coincides with the constructed bank of the river.

Bank: The upper boundary of Bank is defined as the first observable break in slope or the mean
annual flood level, whichever is lower. The lower boundary of Bank is the mean annual low flow
level. The walls abutting the Charles River in the area of the bridge are defined as Bank. Due to
their nature as constructed features, the Bank of the Charles River in the project area is not
considered significant to the protection of wildlife habitat.

Bordering Land Subject to Flooding: According to the Federal Emergency Management maps
for the City of Cambridge, the 100 year flood elevation is coincident with the Bank of the Charles
River in the vicinity of the bridge. Bordering Land Subject to Flooding does not extend landward
from the Bank.

Riverfront Area: The Riverfront Area has a width of 25 feet in this designated densely developed
area.

Federal Wetlands and Jurisdiction: Federal wetlands are areas with hydrophytic vegetation,
hydric soils, and hydrology as defined in the US Army Corps of Engineers 1987 Wetland Delineation
Manual. No federal wetlands were identified in the vicinity of the bridge. The work with the Charles
River will be carried out in a navigable waterway and is therefore subject to federal jurisdiction.

Fisheries: The Charles River is warm water fishery and an anadramous/catadramous fish run. The
species involved are alewife, blue herring, shad, and eel. The period of fish run activity is typically
from March 1st to June 15th.

Buffer Zone: The Buffer Zone of the Bank extends 100 feet inland from the Bank.

Methodology: Wetland resource areas were identified as defined by the Massachusetts Wetlands
Protection Act (MGL c.131, sAO) and regulations (310 CMR 10.00) and the US Army Corps of
Engineers 1987 Wetland Delineation Manual. Wetland resources area identification in Cambridge
was completed in August 2005.

Protected Interests: The resource areas described above are presumed significant to the following
interests:

o Flood Control
o Storm Damage Prevention
o Prevention of Pollution
o Protection of Fisheries
o Wildlife Habitat

Resource Impacts

The construction activity for the Bridge Preservation Items will take place throughout the area of
these wetland resources. There will be no permanent alteration to wetland resources but there will
be temporary construction related impacts.

Granite Masonry Repair and Cleaning

The Granite Masonry Repair and Cleaning at Pier 7, Pier 8, and Pier 9 will take place on the water
surface above the Land Under Waterways. Land Under Waterways will be affected by Temporary
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cofferdams in the area immediately surrounding the Pile Caps of the Piers. The Granite Masonry
Repair and Cleaning at Pier 10 and the Abutment will take place in the Buffer Zone of the Bank.
Construction support activity at the ground level will temporarily affect this area. There will be no
permanent impacts to Wetland Resource areas.

Surface Level Activity Above Land Under Water: The activity above the Land Under Water will
take place exclusively from barges. Experience on previous projects at the Bridge has shown that
there is no need for barges to impact the Bank in the area of the bridge. Barges are launched from
remote sites and are not anchored near the Bank.

Coffer Dams Around the Perimeter of the Piers: Land Under Water will be temporarily
impacted by damming around the perimeter of Pier 7, Pier 8, and Pier 9 so that masonry repairs
of the Granite Masonry surfaces extending below the water surface can be carried out. The
temporary coffer dams at these three piers are shown in plan view on Sheet 4 and in section on
Sheet 6 and Sheet 7. The damming will be done with a temporary system of interlocking steel
sheet piles driven down just beyond the edge of the Pile Cap that supports the pier. The coffer
dam area will be enclosed within a turbidity curtain. A coffer dam defined by the extent of the
pile cap will create an area of sufficient size to work at the face of the piers. The sheet piles will
be installed from barges. Water will be drawn down within the area of the dam to below the top
of the pile cap but above the river bottom. Sufficient water will remain at the base of the
cofferdam to keep the river bottom moist. The exposed pile cap will be used to create a working
surface. Each dam will be in place for a period of about a month. As soon as the sheet piles
that form the dam are removed it is expected that benthic life that was disturbed will repopulate
the affected area quickly. The amount of Land Under Water temporarily impacted at each of the
Piers is: 824 square feet at Pier 7, 800 square feet at Pier 8, and 760 square feet at Pier 9.
This is a total of 2,384 square feet of Land Under Water impacted.

Work within the Buffer Zone: Pier 10 and the Abutment lie within the Buffer Zone of the Bank.
These structures are shown in plan view on Sheet 4 and in section on Sheet 8. Equipment activity
and temporary structures at ground level to support the Masonry Repair and Cleaning activity will
result in the disturbance of Buffer Zone areas with low lying non-wetland vegetation. Disturbed
areas will be re-graded and loam and seed will be provided.

Steel Arch Rib Cleaning and Painting

The In Place Cleaning and Painting of the Steel Arch Ribs at the Bridge Spans will take place on the
water surface above the Land Under Waterways and on dry land within the Buffer Zone. There will
be no permanent impacts to Wetland Resource areas. The activity above the Land Under
Waterways will take place exclusively from barges. Experience on previous projects at the Bridge
has shown that there is no need for barges to impact the Bank in the area of the bridge. Barges are
launched from remote sites and are not anchored near the Bank. The spans above water are
shown on Sheet 5, Sheet 6, and Sheet 7. One of the spans extends above the Buffer Zone of the
Bank as shown on Sheet 8. Equipment activity and temporary structures to support construction
activity above will result in disturbance to existing areas with low lying non-wetland vegetation within
the Buffer Zone. Disturbed areas will be re-graded and loam and seed will be provided.

Temporary Utility Duct Bank Construction

The Construction of a Temporary Utility Duct Bank within the Bridge Superstructure will take place
on the water surface above the Land Under Water and on dry land within the Buffer Zone. Sheet 9
shows the path of the temporary Duct Banks. There will be no permanent impacts to Wetland
Resource areas. The activity above the Land Under Water will take place exclusively from barges.
E;;xperience on previou~ projeGt~ at the Bridge ha~ ~hown that there i~ no need for barges to impaGt
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the bank in the area of the bridge. Barges are launched from remote sites and are not anchored
near the Bank. Equipment activity within the Buffer Zone may result in disturbance to existing areas
with low lying non-wetland vegetation. Disturbed areas will be re-graded and loam and seed will be
provided.
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Stormwater Management Issues
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MassHighway Department of Conservation and Recreation
Longfellow Bridge Rehabilitation and Restoration Project

Bridge Preservation
Stormwater Management Issues

Stormwater Management Issues

There are very limited Stormwater Management issues associated with the Bridge Preservation
Items. The Bridge Preservation Items create no new conveyance systems or outfalls, do not alter
the quantity or the quality of stormwater runoff, and do not affect recharge.

Future Stormwater System Alterations

The major rehabilitation and restoration project will include alterations to the existing stormwater
management system in the bridge area. These alterations will take the form of greater control of
stormwater from the current scupper system directed into the river below.

Erosion and Sediment Control

There is very limited earthwork associated with any of the Early Action Items. Appropriate erosion
and sedimentation control will be included a part of these activities. Sheet 10 shows typical erosion
and sedimentation control methods.


