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Spring Point Ledge Lighthouse Structural Evaluation
Errata
Page 1 of the transmittal letter at the bottom states “Historic information and prior reports
indicate that the lighthouse was originally constructed circa 1887…” Should be corrected to read
“1897.”
On the “Opinion of Cost Associated with Becker/Gredell Report…” page, the last block is titled
“Fourth Priority-Interior Repairs.” This title should read “Third Priority-Interior Repairs.

October 9, 2014
Mr. Keith Thompson, Chairman
Spring Point Ledge Light Trust
C/O Keith Thompson
Maine Images Photography
Auburn Hall
60 Pineland Drive, Suite 312
New Gloucester, ME 04260
RE: Spring Point Ledge Lighthouse
Structural Condition Assessment
South Portland, Maine
Dear Keith,
In accordance with our agreement, we are submitting this report addressing our
observations, findings and recommendations regarding the structural condition of the
Spring Point Ledge Lighthouse. A site visit and field evaluation was conducted on July
17, 2014 by Paul B. Becker, P.E. of Becker Structural Engineers, Inc. of Portland, Maine
and Gary W. Gredell, P.E. of Gredell & Associates of Newark Delaware. We were on site
at 9:30 to coincide with low tide that day. Mr. Gredell conducted the previous
structural review completed for the U.S. Coast Guard in September 1990. As input
toward our observations and subsequent evaluation, we were provided the following:
Documentation of prior field surveys of the caisson plates conducted September
1912 and January 1929 prior to the construction of the stone breakwater.
Copies of the original contract drawings for “Spring Point Ledge Light and FogSignal Station, ME” circa 1896.
Specifications titled “Light and Fog-Signal House at Spring Point Ledge, Portland
Harbor, Maine” dated March 1896.
Report titled “Engineering Report, Spring Point Ledge Light, September 1990”
prepared by Gredell & Paul Consulting Engineers for the US Coast Guard Shore
Maintenance Detachment , Governors Island New York.
“Report on Ultrasonic Testing & Galvanic Corrosion to Spring Point Ledge Light”
prepared by Joseph Lombardi of Ocean Technical Services, LLC., dated May 15,
2014.
Historic information and prior reports indicate that the lighthouse was originally
constructed	
  circa	
  1897,	
  was	
  surrounded	
  by	
  water	
  and	
  protected	
  by	
  stone	
  riprap	
  built	
  to	
  
an elevation approximately equal to the low water line. Circa 1934 the stone rip-rap
“skirt” was raised to several feet above the high water line. A stone breakwater which
connects the lighthouse to the shore was constructed in 1951.

RE: Spring Point Ledge Light House Structural Condition Assessment
South Portland, Maine
Page 2
The original project specifications provided an abundance of information about the
materials, process and workmanship expectations. Several of the structurally relevant
passages are provided below along with commentary where appropriate.
Foundation – Pier
….The plates must be sound, straight and out of wind. They are to be provided with ribs and flange; the
latter must have correctly spaced cored holes of 1 ½ inches in diameter, for the passage of 1 1/4 –inch
rough bolts, by which the plates are to be connected to each other. The plates of the first, second, third,
and fourth courses are to be 1 1/8 inches, and those of the fifth course 1 inch in thickness; their flanges
must be 5 inches wide and have a metal thickness of 1 ¼ inches and 1 1/8 inches, respectively.
Erection at the Shop
The shell of the foundation cylinder is to be erected at the shop in the following manner: The three lower
courses of plates are first to be put up, and when inspected they are to be taken down, and upon the third
course the remaining part of the shell, the gallery*brackets, the beams, the gallery*floor, including landing*
platforms, ladders and ladder*railings are to be erected.
The parts of the foundation cylinder must not be taken down until they have been inspected and marked in
accordance with a system to be prescribed by the agent of the Lighthouse Board. The metal work of the
superstructure will be marked according to the same system. The marks are to be cut in by a chisel, and
when the work has been painted they are to be duplicated in large figures painted on with white lead.
Erection at the Site – The Site
Spring Point Ledge, the place on which the lighthouse herein specified is to be built, is situated on the
eastern point of Spring Point Ledge about 1 ½ miles by water from Central Wharf, Portland, ME.
It appears from a survey, that the surface of the ledge at the site is irregular and has a minimum depth of
about 12 or 13 feet of water over it at mean low tide. The tides at the place have a mean rise and fall of 9
feet 1 inch.
Erection and Sinking of the Cylinder
The cast*iron cylinder is to be 25 feet in diameter (outside) and 40 feet in height. It is composed of five
circular courses, which are to be bolted together by horizontal flanges. Each course is to be composed of
twenty*four segmental plate*castings, which are to be bolted together by vertical figures. All vertical and
horizontal flanges are 5 inches wide, and are to be held together by 1 ¼ inch bolts, spaced about 9 inches
apart.
The joints between the different plates composing the cylinder are to be made water*tight by packing the
same, prior to bolting, either with suitable rubber strips or twisted hemp, thoroughly soaked in a thick
mixture of white and red lead and linseed oil. When the cylinder has been sunk, it must stand vertically
and the joint*line between the plates of the second course, marked “I” and “XXIV” (Plate 7, Fig. 25) must
face east. Before the concrete is to be deposited in the cylinder it is to be temporarily braced so that its
form in plan is a true circle.

Comment: Evidence of the joint filler is not apparent. It appears to have failed
long ago or it was never installed.
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Concrete Filling, Cistern, and Pipes
The concrete filling (Plate 1) of the iron cylinder is to be 30 feet 9.53 inches in height. It will contain the
cisterns and six branches of cast*iron pipes. The concrete which fills the lower portion of the cylinder to a
height of 12 feet and 6 inches above the base is to be composed of one part of cement, two parts of sand,
and three parts of broken stone, and is to be laid under water. The concrete above this level is to be
composed of one part of cement, two parts of sand, and four parts of broken stone, and is to be deposited in
the cylinder while the latter is kept clear of water.
The sand is to be used for the concrete must be clean, sharp, and coarse*grained river*sand, of a quality
satisfactory to the Lighthouse Engineer, and samples to be submitted for his approval. The broken stone
must have the specific gravity and hardness of granite. It must be clean, free from dust, and broken to such
size that it can be passed through a ring of 2 ½ inches in diameter. The water, either salt or fresh, to be
used for mixing the concrete must be clear.

Comment: The underlined passage regarding the use of salt or fresh water for
mixing is concerning. Today all concrete is mixed with potable water and every
effort is made to keep chlorides (salts) from entering the concrete as salts
promote corrosion of embedded items or ferrous metals in contact with the
concrete.
Lombardi Report
Mr. Joseph Lombardi conducted ultrasonic testing of the caisson plates just above the
MHW line as this was the area that was accessible above the breakwater boulders. He
found that plates in that region have experienced section loss of between 12% and 62%.
Mean loss was 36.5%. A copy of the report is attached.
Becker/Gredell Observations
Caisson
The caisson is constructed of a series of cast-iron flanged plates approximately 8’-0” tall
which when bolted together and stacked, form the ring structure at the base of the
lighthouse. Historic plate drawings indicate five lifts of plate are used to form the
caisson which would yield a total caisson height of approximately 40 feet. Based on the
navigation charts and the caisson plate drawings, it appears that approximately two
plates are below mean low water and three plates are below mean high water.
Per the historic documents, it appears the caisson was “belted and hooped” in 1912 at
the horizontal joints approximately located at the MLW and MHW line with steel plates
24 inches wide. We were able to observe only the band at the approximate MHW line
due to the placement of the riprap which covered the lower sections of the caisson.
We mapped the distress noted in the caisson plates and added this information to the
previous survey document prepared in 1929. We have modified the plate numbers
noted on the original document as we found them not to match the numbers on the
plates. A copy of the mapped cracks is attached.
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We found more distress in the caisson plates than was noted in the 1929 document.
The number of “new” fractures was about twice that previously noted and there was
also evidence of corrosion and concrete deterioration. Some of the caisson plates were
cracked but not displaced while others were noticeably bulged outward. Selective
probing at open cracks indicated that the concrete void behind the plate was 5 to 6
inches in many locations. We could not verify plates in Row 3 which were previously
shown to be cracked but can only assume based on the visible evidence above that
there is also an increase in quantity and size of cracks in the plates in the full tidal zone
which are now hidden by the rip rap.
As noted in the specification excerpts above, the cast iron cylinder plates are flanged
and bolted together and the joint between the plates was to be sealed with hemp
soaked in linseed oil or rubber gaskets. This was to prevent sea water from entering the
joint between plates. The concern was presumed to be two-fold. First, water which
accesses the plate flange gap will freeze, either between flanges or behind the plates
and expand in volume creating distortion and tension stresses in the plates. The stress
concentrations cause the plate fractures adjacent to the flanges. Secondly, the
seawater will cause deterioration of the concrete core due to the freeze-thaw cycle of
the water soaked concrete. Based on the 1912 crack survey, it seems the joints failed
and cracking occurred within the first fifteen years of service. Attempts to mend the
cracks presumably occurred in 1912 with the addition of steel cover plates which were
drilled and tap bolted into the original caisson. It is unlikely that the addition of these
plates would improve the structural integrity or halt the mechanisms causing the
fractures.
The steel plate “belt” located at the MHW line was significantly deteriorated. Two steel
tie rod “hoops” used to cinch the bands and keep them in place were consumed by
corrosion and are completely ineffective. The 1929 survey indicated that the lower belt
installed in 1912 at the approximate MLW line was “badly corroded and should be
renewed”. This was after only 15 years of service. The 1929 drawings further specified
a new lower band with loose concrete to be cleaned out and all cracks filled with
cement grout. This is an indication that they understood the destructive power of water
freezing between or behind the plates. It is assumed that the lower plate renewed in
1929 is still in place today after 85 years. Its condition is assumed to be poor.
The iron caisson appears to be in good condition above the waterline but there is
serious concern over the plate condition within the tidal zone. The Rip Rap armoring
and breakwater provide protection for the lighthouse but also eliminates the ability to
easily assess damage or conduct repairs. It seems the joints between plates were never
rendered completely watertight as intended by the specification sections noted above.
When the seawater freezes it expands causing a phenomenon called ice jacking. The
pressure exerted equals the crushing strength of the expanding ice. The outward
pressure on the plate causes flexural stress at the flange/plate interfaces and tensile
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stresses in the caisson ring. This combination during repeated cycles of freeze/thaw
have caused the plates to crack at the inside face of the flanges. The condition is
exacerbated by the corrosion which has consumed much of the cast iron section.
Recommendations: Information on the condition of the plates below the riprap
cannot be easily obtained without removal of the riprap. We suspect that the
structural integrity of the plates within the tidal zone may be compromised due
to corrosion and freeze-thaw action. The plates however are not the primary
structural component. Primary support is provided by the concrete core with
the caisson serving as container and protection against the marine environment.
The caisson also supports the gallery. Provided that the concrete is sound, the
loss of plating will not cause an immediate failure, but will instead lead to a
gradual weakening and deterioration of the concrete with repeated cycles of
freeze-thaw. It is our recommendation that a priority be given to investigate the
condition of the lower caisson plates and remaining section of concrete within
the tidal zone and above the tidal zone. We considered two approaches.
The first would be a physical examination of the tidal area. This approach would
involve considerable effort and expense as riprap boulders would need to be
removed and then replaced after the investigative work is complete. The
investigation would likely take several days working within the short tide cycle.
The goal will be to verify the plate condition and concrete core condition. Visual
observations would be conducted on the plates and if still intact, several holes
would be drilled through the cast iron caisson to allow the concrete to be probed
and sampled by taking cores for testing. While mobilized, concrete core samples
would also be taken above the MHW line to profile the condition of the concrete
in that region. We estimate the cost of this work may approach $80,000.
Alternately, a lower cost option would be to work just above the mean high
water line. We propose cutting through the caisson plates in several locations
using a rotary saw to insert a fiber-optic camera into the void. Using the camera
and working at a low tide, we would seek to examine the level of concrete
deterioration and void space within the concrete core. We would also be able to
examine the condition of the caisson plates in the tidal zone. This would not be
a physical examination as noted in the procedure above but it would yield useful
information at a much lower cost. We estimate this cost may in in the range of
$25,000.
Following the investigation, a recommendation for further action will be
developed. A worst case scenario is that there is a significant loss of plates and
significant concrete deterioration in the tidal zone. A repair for this scenario
might include removal of riprap, removing deteriorated concrete, placing
formwork around the caisson and filling the voids with concrete installed by the
tremie method and then replacing the riprap.
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Assuming the concrete fill is sound, we would likely continue to treat all
accessible cracks by routing, cleaning and sealing to stem the influx of water.
The void space behind the plate would likely be filled with a grout to form a
tighter seal. The actual methodology of installing the grout will need to be
developed given the likely inability to seal 100% all lower caisson plates below
the MLW line. Following additional investigation we can formulate this plan.
With either option, consideration should also be given to the long-term cathodic
protection of the cast iron caisson using sacrificial anodes or impressed current.
The cast brackets at the top of the caisson which support the gallery deck are in good
condition but are corroding. These should be cleaned of rust prior and painted with an
epoxy and urethane paint system
Cellar-Lower Level
The coal room had horizontal and vertical masonry cracks and some deterioration of the
brick at the bottom of the wall. Here was old paint residue on upper sections of the wall
and efflorescence on the brick surfaces at the bottom of the wall. Moisture enters the
wall through the failed concrete collar at the gallery level which introduces water driven
by wind and waves into gaps and cracks.
Water that enters through the concrete collar at the gallery reaches the brick masonry
basement walls. Moisture moves from the outside to the inside of the 24 inch thick
brick wall where relatively dry conditions prevail. Salt in the moist air and salts within
the mortar activated by water, travel in solution to the inside face of the brick where
drying occurs. If there is a barrier at the face of the brick such as a non-permeable
paint, as the salt in solution crystalizes it expands which causes the surface of the
mortar and softer bricks to disintegrate and slough off the face. This condition is
termed sub-florescence. The salts that are deposited on the face of the brick are
efflorescent. Although unsightly, efflorescence does not cause any damage to the
masonry.
Recommendation: Replace the annular ring of concrete where damaged and seal
all transitions to brick and deck plates. The remaining paint on the bricks should
be removed (test for lead prior to removal). Remove and replace soft and
deteriorated bricks in the exterior walls of the lower level. Brick mortar joints
should be raked and re-pointed. We do not recommend any surface treatment
at this time until the moisture within the cavity is eliminated. The annulus
should be repaired and the condition monitored. If the efflorescence continues,
bricks at the base of the wall can be removed and the base of the wall can be
grouted to form a “plug” to prevent moisture within the lower levels of the
caisson from rising into the basement masonry. Once the moisture issue is
solved, re-painting the wall is an option. We suggest a highly breathable and
masonry compatible paint such as Keim Silicate Mineral Paint. In addition,
heating the lower level in winter to maintain it above freezing would help to
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reverse the vapor drive from outside-in to inside-out. In summer, ventilation
and air exchanges would be helpful.
The stair to the cellar is corroding as are the Gallery deck plates (ceiling of cellar) at the
location where they bear on top of the cellar masonry walls.
Recommendation: These areas should be blast or power tool cleaned and
painted.
Gallery Deck-First Level
The gallery deck is constructed primarily of segmented cast iron plates bolted together.
They show little evidence of rust jacking and are generally in good condition. There is a
concrete annulus about 1’-2” wide that fills the space between the gallery deck plates
and the masonry superstructure of the lighthouse. The concrete is cracked and spalled
in several locations with a visible void showing. These breaches are letting water get
into the masonry walls of the basement, contributing to deterioration and moisture
issues in the basement as noted above.
Recommendation: Replace deteriorated concrete. Seal the annulus concrete at
gallery deck and at masonry surface. Paint the entire surface.
Gallery Roof–First Level
The gallery roof is constructed of radially oriented structural tee beams which span from
the masonry superstructure to curved beams along the outside edge of the gallery. The
gallery roof was replaced with steel plates and fastened through the radial beams with
new fasteners with neoprene or nylon washers. The top surface of the roof plates are
well flashed with battens and are in good condition on the top surface. The top surface
of the bolts are in good condition as well but the underside bolt surfaces are rusting.
The radial beams supporting the deck are also corroding, especially at the faying surface
with the roof plates. The corrosion is caused by moisture working into void spaces. The
ends of the tees as they pocket into the masonry superstructure also show signs of
corrosion. Oxide jacking of the embedded iron tees is of primary concern.
Recommendation: Open up bearing locations at the masonry wall to investigate
conditions at tee bearing points. Blast or power tool clean tees and areas which
exhibit corrosion. Repaint iron and steel elements. Seal the joints between the
tees and the plates.
An integral gutter is cast into the curved edge beam of the gallery roof but the rain
leaders from the gutter have been removed and rainwater is directed onto the gallery
deck and handrails.
Recommendations: Provide rain leaders to discharge water overboard.
Kitchen Interior-First Level
This space appears to be in good condition. No corrective measures noted.
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Head Keeper’s Quarters-Second Level
This space appears to be in good condition. The wood floor appears to be sound but
there is paint loss on the east side. The stair to the Assistant Keeper’s level is supported
on masonry and is visible from inside a closet on the second level. The hanger supports
for this stair are corroding.
Recommendations: Scrape, prep and paint wood floor. Blast or power tool
clean stair supports at masonry and re-paint.
Assistant Keeper’s Quarters-Third Level
The plywood floor noted in the 1990 report has been replaced with board flooring. The
deteriorated floor area between the center column and ladder to the watch level noted
in 1990 has been repaired but still flexes under foot.
The floor of the lantern level is supported on radial beams which frame into the center
cast iron column and the exterior masonry wall. These beams are visible as the ceiling
framing of the Assistant Keeper’s Quarters. Diagonal cracks exist in the masonry and
originate at the radial beam bearings. Water has migrated to the masonry pocket,
corroding the metal, and causing oxide jacking of the masonry around the beam
bearings.
Recommendations: Clean plate seams at watch level, prep surfaces, repaint and
seal. Remove bricks at beam bearings at Asst Keepers Qrtrs to access beam
bearings. Clean and repaint beams, reset bricks.
Watch level Interior
Interior Deck Plates are in good condition as are the vertical housing plates. The wood
baseboard Trim is in need of paint.
Recommendation: Prep and paint wood baseboard.
Watch level-Exterior
The exterior wall plates are in good condition as are the watch level floor plates. The
joints need to cleaned and sealed as noted above. Posts, balusters and handrails are in
good condition.
Lantern Level
The vertical plates and the interior surface of the east side are corroded at their base.
The cast-iron baseboard has been re-worked with new fasteners but portions can be
removed to reveal that the bottom of the interior liner panel is corroded and no longer
in contact with the floor. Water was present on the floor of the lantern level during our
visit from a storm earlier in the week. The exterior panels, glazing and access door
appear watertight. The source of the water appears to be the ventilator ball at the top
of the lantern roof. It was designed with a baffle to prevent water entry but the baffle is
no longer in place and water is free to enter.
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Recommendations: Clean, paint and seal deck plates as noted above. Fabricate a
new baffled ventilator from original documents.
Priorities
It is our opinion that the highest priority of work will include further evaluation of the
lower caisson plates to determine their condition and to gain an insight as to the
strength and stability of the concrete core. This information is central to determine the
overall stability of the lighthouse and establish the true breadth of repairs which may be
necessary. The riprap shelters and protects the caisson from waves, debris and ships
but it does not prevent the repeated wet-dry cycles of the tidal zone. There is currently
no indication of structural instability; the lighthouse appears to stand vertically without
any lean, however the past data from the 1929 plate survey shows significant cracking
and a void space of up to 14 inches behind the caisson plates. The ultrasonic test data
provided by Joe Lombardi indicates that corrosion and freeze thaw damage are active
above MHW so we can only assume that corrosion is active and likely advancing in the
tidal zone which is currently inaccessible.
First Priority: Investigate the caisson condition below the riprap. As previously
mentioned, we considered the direct observation method which required removal of rip
rap in several locations in order to directly view the plate and concrete conditions. This
will be very expensive. Alternately, we recommend that 4” x4” access holes be cut into
the existing caisson plates in four locations above MHW. At low tide, a fiber optic
camera will be inserted into the access holes to view the condition of the caisson plates
in the tidal zone, the concrete condition, and size of void behind the plates. This
approach will be cost-effective and provide enough information to understand existing
conditions which may be affecting the long-term integrity of the lighthouse
substructure. Following this investigation, we will be in a position to provide next step
recommendations and long-term planning for maintaining the caisson and concrete
core. At this point there is no advantage to repairing the cracked plates above the tidal
zone as these repairs are not addressing the critical areas.
Second Priority: Seal, repair and paint any exterior elements and any elements which
affect the weather tightness of the superstructure. This would include fabricating and
installing a new ventilator ball.
Third Priority: All interior work.
Opinion of Cost
Cost Table 1 on the attached sheet summarizes our prioritized list of repairs and our
opinion of the probable cost of recommended repairs based on R.S. Means Construction
Cost Data, conversations with contractors and our collective past experience with
similar projects.
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We trust this information will be helpful in developing your strategic plan and
maintenance schedules for the continued preservation of the lighthouse. We are
available to discuss this report in more detail with you and are available to provide
continuing services to evaluate the condition within the tidal zone.
Sincerely,
Becker Structural Engineers, Inc.

Gredell & Associates

Paul B. Becker, P.E.
President

Gary W. Gredell, P.E.
President
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FIELD OBSERVATIONS AND PHOTO KEY JULY 2014
- NEW CRACK
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4. S - SMALL CRACK WIDTH < 1/4"
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Field Inspection Photographs - Caisson:

Photo 1 – Horizontal plate crack
presumably along horizontal rib

Photo 2 – Old crack with advanced
corrosion and 6” void in concrete

Photo 3 – New crack along plate joint

Photo 4 – New crack along plate joint

Photo 5 – Band corrosion and MHW
line

Photo 6 – New plate cracks. Note MHW
line by sea grass residue on caisson

Photo 7 – Failed band at MHW line

Photo 8 – New horizontal crack

Photo 9 – New and old cracks. Void of
6” behind old crack

Photo 10 – Failed band

Photo 11 – New crack adjacent to plate
joint

Photo 12 – New crack to left of plate
joint

Photo 13 – Crack passing through plate
joint. Void > 6”

Photo 14 – New crack adjacent to plate
joint

Photo 15 – Horizontal and vertical
cracks adjacent to plate joint

Photo 16 – Gallery deck bracket

Field Inspection Photographs - Cellar:

Crack

Photo 17 – Peeling paint, efflorescence
and spalled brick at pointing finger

Photo 18 – Masonry crack

Horizontal
crack

Photo 19 – Masonry crack

Photo 20 – Failed paint

Field Inspection Photographs – Gallery Deck & Roof:

Photo 21 – Void and concrete annulus
at gallery

Photo 22 – Rust at interface of tee
beams and steel roof plate

Photo 23 – Corrosion of tee beams at
masonry wall

Photo 24 – Gallery roof looks to be in
good condition

Photo 25 – Stair support header at
masonry, note corrosion

Photo 26 – Stair support at head
keeper’s quarters level

Field Inspection Photographs – Assistant Keeper’s Quarters:

Photo 27 – Assistant keeper’s quarters
floor paint failure likely due to
moisture

Photo 28 – Assistant keeper’s quarters
floor patch still spongy

Photo 29 – Assistant keeper’s quarters
masonry wall cracks, note crack at
beam bearing

Photo 30 – Assistant keeper’s quarters
masonry wall cracks, note crack at
beam bearing

Photo 31 – Assistant keeper’s quarters
masonry wall cracks emanate at beam
bearing

Photo 32 – Assistant keeper’s quarters
masonry wall cracks emanate at beam
bearing

Photo 33 – Assistant keeper’s quarters
masonry wall cracks emanate at beam
bearing

Photo 35 – Assistant keeper’s quarters
diagonal wall crack beginning at beam
bearing

Photo 34 – Assistant keeper’s quarters
masonry wall cracks at header and roof
beam

Field Inspection Photographs – Watch Deck & Watch Room:

Photo 36 – Deck and wall plates at
watch room showing signs of corrosion.

Photo 37 –Broken cast iron base.
Bottom of wall plate is severely
corroded. Floor plate rusting.

Photo 38 – Corrosion of floor plate at
hatch. Appears water is entering
ventilator and sitting on floor.

Photo 39 – Exterior of Lantern Level.
Exterior wall plates and glazing appear
well sealed.

Photo 40 –Wood cover over old flue
penetration. Cover is deteriorating
should be replaced.

Photo 41 – Lantern Level. Railings and
deck plates appear in good condition.

exterior masonry crack
to be repaired and
stitched

Spring Point Ledge Lighthouse Opinion of Cost Associcated with Becker/Gredell Report dated 10-9-2104
First Priority-Investigation of Lower Caisson (Option 1-Remove Rip Rap)
Location
Item
Lower Caisson
Mobilization
Rip Rap Removal below MHW to MLW-2 locations
Field Cores
Plate Repair at Test Locations
Rip Rap Replacement-2 locations
Testing

Quantity
1
2
4
4
2
2

SubTotal
Contingency
Engineering & Administration
Total

Unit Rate
$7,000.00
$11,000.00
$500.00
$1,500.00
$11,000.00
$2,000.00

Cost
$7,000.00
$22,000.00
$2,000.00
$6,000.00
$22,000.00
$4,000.00
$63,000.00
$9,450.00
$7,560.00
$80,010.00

Unit Rate
$5,000.00
$750.00
$6,000.00
$1,000.00

Cost
$5,000.00
$3,000.00
$6,000.00
$4,000.00
$18,000.00
$2,700.00
$4,500.00
$25,200.00

Unit Rate
$6,000.00
$550.00
$300.00
$10.00
$150.00
$140.00
$60.00
$1,800.00
$125.00
$2,000.00
$25.00
$85.00
$30.00
$10.00
$20.00
$300.00
$10.00
$3,000.00

Cost
$6,000.00
$2,200.00
$300.00
$5,000.00
$2,400.00
$4,480.00
$1,920.00
$1,800.00
$4,000.00
$2,000.00
$2,500.00
$1,020.00
$1,500.00
$2,000.00
$2,880.00
$300.00
$750.00
$3,000.00
$44,050.00
$6,607.50
$8,810.00
$59,467.50

Unit Rate
$5,000.00
$4.50
$125.00
$30.00
$25.00
$4,000.00
$200.00
$2,000.00
$25.00

Cost
$5,000.00
$2,250.00
$6,250.00
$4,500.00
$2,500.00
$4,000.00
$200.00
$2,000.00
$3,750.00
$30,450.00
$4,567.50
$6,090.00
$41,107.50

15%

First Priority-Investigation of Lower Caisson (Option 2-Camera work above MHW)
Location
Item
Quantity
Upper Caisson
Mobilization
1
Sawcut access holes
4
Fiber optic camera subconsultant(allowance)
1
Repair Access Holes -Cover plate, tap and bolt
4
SubTotal
Contingency
Engineering & Administration
Total
Second Priority-Exterior Weather Enclosure
Location
Item
Mobilization
Gallery Deck
Repair Concrete Annulus, (assume 4 Locations
Gallery Deck
Seal and paint Concrete Annulus
Gallery Deck
Prep & Paint Deck Plates
Gallery Brackets
Prep & Paint Brackets
Gallery Roof
Open masonry at exterior beam pockets (32 locations)
Gallery Roof
Roof Beams-prep & paint(32 beams at 6.75 ft ea)
Gallery Roof
Clean and paint fasteners at underside
Gallery Roof
Patch Masonry at Roof Beams
Gallery Roof
Fabricate & Install roof rain leaders to overboard disch.
Superstructure
Masonry Crack Repair
Superstructure
Masonry Crack Stitch
Superstructure
Masonry Re-Point
Superstructure
Spot Painting at Masonry Repairs
Watch Level
Clean and Seal Deck Plates Joints(16 joints at 9'-0" ea)
Watch Level
Replace flue cover in deck
Watch Level
Paint Deck Plate Joints
Lantern Level
Fabricate & install new Ventilator Ball

Unit
LS
Ea
Ea
Ea
Ea
Ea

Quantity
1
4
1
500
16
32
32
1
32
1
100
12
50
200
144
1
75
1

SubTotal
Contingency
Engineering & Administration
Total

Third Priority-Interior Repairs
Location
Item
Quantity
Mobilization
1
Cellar
Masonry -Remove old paint from inter surface of extr walls
500
Cellar
Replace deteriorated bricks
50
Cellar
Masonry-rake and re-point
150
Cellar
Masonry Crack Repairs
100
Gallery Roof
Stairs-clean, prep & paint
1
Head Keeper's Qtrs
Prep and Paint Floor
1
Assist Keeper's Qtrs
Prep and Paint interior beam brg at masonry
1
Assist Keeper's Qtrs
Repair interior masonry wall cracks
150
SubTotal
Contingency
1
Engineering & Administration
1
Total

Unit
LS
Ea
Ea
Ea
15%

Unit
LS
Ea
Ea
SF
Ea
Ea
Ea
LS
Ea
Ea
LF
Ea
SF
SF
LF
Ea
SF
Ea
15%

Unit
LS
SF
Ea
SF
LF
LS
Ea
Ea
LF
15%
20%
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REPORT ON ULTRASONIC TESTING
&
GALVANIC CORROSION TO SPRING POINT LEDGE LIGHT
Background Discussion
The Foundation Pier is made of cast iron, 25 feet in diameter and 40 feet in height. The cylinder is
composed of 120 plates, arranged in five courses of twenty four plates each that the plates of the different
courses break joints with each other.
The plates are provided with ribs and flanges with spaced holes of 1 ½” diameter for the passage of the
1 ¼” rough connecting bolts. The plates of the 1st, 2nd, 3rd and 4th courses are sized 1 1/8” with the 5th, or
top course, sized 1” in thickness. The connecting flanges (internal to the structure) are reportedly 5” wide
and have a thickness of 1 ¼” and 1 1/8” respectively.1

1

Specifications for the Spring Point Ledge Light and Fog Signal House, Portland, Maine. March 1896.

ULTRASONIC INSPECTION
ULTRASONIC READINGS
The thickness readings obtained were produced with the utilization of a GE DMS$GO device. The
DMS Go is a portable ultrasonic thickness gauge. In addition to its light$weight design, the DMS Go
includes a clean and simple user interface and a large, easy$to$read color WVGA (800x480) display. The
instrument provides ultrasonic flaw detection and thickness measurements., and can store scans, operating
parameters, and reports.

Due to the installation of the granite breakwater around the perimeter of the lighthouse we are only able to
see the top of the 3rd course and above. The MLW zone is what was visible during my time at the
lighthouse with the tide going out the morning of 7 May 2014.
Notation of plating condition and UT readings of the thickness to this plate is below. It is to be noted that
the plating is marked in Roman numerals making identification a straightforward process with Plate CX the
reference at the middle of the breakwater proceeding in a clockwise manner around the lighthouse. The
plate number will be tabulated with its corresponding UT reading, original plate thickness and % of plate
loss

PLATE READINGS
All readings are in inches with the original plate thickness of 1.125”
PLATE

READING

ORIGINAL PLATE

% PLATE LOSS

CX

.985
.787

1.125

CXI

.801
.650

28.8
42.3

CXII

.559
.601

50.4
46.6

CXIII

.700
.859

37.8
33.6

CXIV

.829
.700

26.3
37.8

CXV

.555
.611

50.7
45.7

CXVI

.801
.850

28.8
24.4

CXVII

.490
.700

56.4
37.8

CXVIII

.527
.727

53.2
35.4

CXIX

.800
.915

28.8
18.7

CXX

.424
.522

62.3
53.6

CXXI

.689
.990

38.8
12.0

CXXII

.677
.545

39.8
51.6

CXXIII

.777
.829

31.0
26.3

CXXIV

.812
.585

27.2
48.0

CI

.745
.690

33.8
38.8

CII

.801
.860

28.8
33.6

12.4
30.0

PLATE READINGS
All readings are in inches with the original plate thickness of 1.125”
PLATE

READING

ORIGINAL PLATE
1.125

% PLATE LOSS

CIII

.732
.649

35.0
42.4

CIV

.800
.992

28.8
12.0

CV

.527
.727

53.2
35.4

CVI

.827
.721

26.5
35.9

CVII

.800
.524

28.8
53.4

CVIII

.711
.770

36.8
32.6

CVIX

.815
.654

37.6
42.9

GALVANIC TESTING OF PERIMETER OF LIGHTHOUSE
Summary
As part of the inspection conducted on the lighthouse at Spring Point Ledge Light, a corrosion
analysis was performed on 7 May 2014.
The lighthouse circular foundation courses are of wrought iron at and below the waterline and
does not have an intact protective paint system.
Underwater sacrificial anodes and sensors are non$existent.
From the readings, which were taken on or around 50 foot centers around the perimeter of the
lighthouse at half tide; good galvanic readings were possible.
An overview of corrosion as it relates to the millivolt scale follows. Wrought iron and mild steel
has a base voltage in an electrolyte of around .500 V; however, depending on the alloy and/or
purity of the steel it can range from around .790 V for mild steel with no coating or protection
to well below .500 mV for stainless steel. The lower the number the more noble the metal and
hence the less corrosion. Gold for example is less than 0. To protect the structure the most
common technique is to provide a “sacrificial” anode such as zinc or aluminum. This has the
effect of driving the voltage well above the scale where it is eroding, hence protecting the metal.
Wrought iron and steel are well protected if the readings are between .800 V and 1.000 V.
It is possible to damage metal by over protecting it. Steel is over protected at around 1.100 V
and at 1.200 V damage to coatings and the metal is quite likely.

GALVANIC TESTING (cont.)
When measuring for corrosion, the survey also measures wide differences in voltages from one
part of the structure to another. When we see discrepancies in excess of .100 V, there is possibly
stray current effecting the structure or widely dissimilar metals being used in close proximity to
each other. Either case is the worst possible situation and requires immediate attention. The greater
the discrepancy in readings, the faster the metal is being corroded and the sooner failure will
occur. This situation is occurring at the lighthouse.

As can be seen visually, the structure is freely eroding.

GALVANIC TESTING (cont.)

Readings Taken:

7 May 2014

Location:

Spring Point Ledge Light, S. Portland, ME

Conditions:

Air temperature 58 degrees (F), Water temperature 50 degrees (F),

Instrumentation:

M.C. Miller Silver: Silver chloride half cell operating through a ceramic salt
bridge and connected to a SNAP ON digital multi meter set to millivolt (mV)
scale.

Readings taken from most advantageous portions of the breakwater:
West side of breakwater:

515 mV

Channel side of lighthouse:

489 mV

Seaward side of lighthouse:

575 mV

East side of breakwater:

450 mV

SUMMARY
The lighthouse plating at/below the wind/waterline is freely eroding due to failed paint system, deter$
iorated joiner plating, galvanic corrosion and failed bolting. Interior connecting plates and bolts/rivets
between exterior plates have failed with plating cracked or being pushed away from the adjacent
structure. The concrete within the caisson is also not helping the situation as there is no access
possible to the interior plating (which would be now flooded in any case).
A realistic repair scenario would be the removal of granite around perimeter of light to allow
access to fabricators to install a new series of plates and banding.
Respectfully submitted,

_________________________
Joseph Lombardi
Preservation Chair

End of Report

