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To: Fort Williams Advisory Commission

From: Richard Renner, Renner|Woodworth

Date: March 26, 2009

Re: Fort Williams Projects – Final Report

In early 2008, Renner|Woodworth, with its consultants Becker Structural Engineers and Stantec, 
were selected by the Town of Cape Elizabeth to assist the Fort Williams Advisory Commission with 
the following projects:

	 Design and coordinate improvements to the main entrance; including new gates, fencing and  
           stonewall reconstruction
	 Design new interpretive/orientation signage to replace an existing panoramic display on 
	 Battery Knoll
	 Assess the condition of the bleachers and develop options, and the associated costs for repair, 
	 replacement, and/or redevelopment
	 Assess the condition of Goddard Mansion, develop options, and the associated costs for 
	 repair, restoration, and additional development
	 Assess the condition of the batteries south of the access drive to Portland Head Light and 
	 develop options and the associated costs for repair, restoration, development, and interpretation

The new entrance gate has been completed, and the new interpretive signs will be installed this spring, 
not at Battery Knoll, but at a higher location known as Kitty’s Point. This report focuses on the 
studies of the bleachers, Goddard Mansion, and the batteries. (Late in 2008, the team was also asked 
to assess the condition of Battery Keyes and to recommend measures to stabilize the structure and make 
it safer. That work is summarized in a copy of the Becker’s report included in the appendix at the end 
of this report.)

Goddard Mansion
We completed a structural analysis of the Mansion, building on and updating the report completed 
by Oest Associates in September, 2004. Using maps, site reconnaissance, and 3D computer models, we 
developed options for historic interpretation and complementary uses. Finally, we developed the 
following cost estimates for a refined set of options:

1. Do nothing to stabilize or preserve. Buy fencing and surround building to protect the public. 
Estimated cost - $10,000
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2. Demolish the entire ruin, salvaging masonry elements for re-sale. 
Estimated cost - $65,000

3. Install fence at the Main House and the Connector to protect the public. Repair critical areas at 
Carriage House, which will allow the public to approach but not enter. This leaves open the 
possibility of continuing preservation efforts in the future. 
Estimated cost - $25,000 

4. Complete emergency repairs to stabilize the most dangerous areas, which will allow public to 
approach the building but not to enter it. Existing fencing within windows and doors would be 
retained. This leaves open the possibility of continuing preservation efforts in the future. 
Estimated cost - $65,000

5. Complete full repairs to the Carriage House and Tower to preserve these elements for the long-
term. Demolish the balance of the building down to within 24” to 30” of the ground. Retain the door 
frame at the Main House. Public will be able to enter the Carriage House. 
Estimated cost - $280,500

5A. Selective demolition and removal of stone, salvaging some elements for re-sale.
Selective re-build of remaining 24”-30” tall wall. Repairing and stabilizing stone at doorway.  
Will include minor foundation work and steel support frame. 
Estimated cost - $170,000

6. Same as #5 above, but add interpretive signage and construct a picnic shelter in the Carriage House. 
Estimated cost - $411,034

By way of comparison, the estimated cost of a full structural repair of Goddard Mansion is $631,000. 
This does not include any interpretation or the construction of a picnic shelter. Note that the above 
numbers do not include an annual maintenance budget; for Items 4, 5, and 6, we estimate that annual 
maintenance will be $5,000.

Bleachers
Based on site inspections, exploratory excavations, an examination of scale drawings, and a review 
of historic information, we assessed the current condition of the bleachers. We reviewed the state of 
the bleachers with the State Historic Preservation Office. We developed alternate scenarios for 
redevelopment to enhance the functionality and increase seating. Finally, we developed the following 
cost estimates for a refined set of options:
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1. Do nothing to stabilize or preserve.  
Estimated cost - $0

2. Demolish all bleachers and regrade. 
Estimated cost - $75,000

3. Demolish existing bleachers, rebuild in concrete the bleachers immediately behind and around 
home plate, regrade and retain balance of demolished bleacher area, provide new backstop and 
directional signage. 
Estimated cost - $434,845

Battery Blair
After a brief review of all the batteries, it was decided that Battery Blair was the most promising 
battery for development, restoration and repair, and interpretation. This was primarily because of its 
proximity to Portland Head Light, other heavily used areas in the Fort, and the extensive adjacent 
parking. The team assembled historic information about the battery and, using a backhoe, investigat-
ed the condition of the upper concrete deck and buried portions of the structure. 

Initially, there had been some discussion of locating storage, bathroom, and/or visitors center 
functions inside the battery. We determined, however, that because of dimensional constraints and the 
cost of creating dry, climate controlled space inside the batteries, it would be better to locate 
these functions elsewhere.

A full assessment of the condition of the horizontal concrete surfaces will require core-drilling for 
samples and subsequent analysis. The buried features that were revealed in the test excavation were in 
good condition. On a preliminary basis, we determined that it would be possible to excavate the 
entire battery, restore the original grades, and provide adequate surface drainage. 

On the basis of this preliminary information, we estimated that the cost of full excavation, regarding, 
repair and restoration, and interpretation would be $771,000. 
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November 11, 2008                                                                                                                                                Draft
Bob Malley
Town of Cape Elizabeth
Cape Elizabeth, Maine

FORT WILLIAMS – GODDARD MANSION STRUCTURAL INVESTIGATION UPDATE

CAPE ELIZABETH, MAINE

Dear Bob,

Based on our proposal and your verbal authorization, we have begun our evaluation of the existing structure at 
Goddard Mansion. Initial field work was performed on October 27, 2008 by Nathan Merrill, E.I. and then again on 
November 13, 2008 with Paul Becker, P.E. Scope of work is to provide an updated structural evaluation, updated 
repair scope and updated repair cost estimate for the mansion structure based on a previously completed investigation 
performed by OEST Associates, Inc. in 2004. The end goal of the updated evaluation is to prepare preliminary 
estimates for stabilizing the structure and/or allowing controlled access and limited use. The attached photos 
accompanied by a diagrammatic floor plan and building elevations will serve to document our findings and identify 
areas that we believe require remedial action. Please see the assessment by OEST Associates, Inc. for information 
referenced herein.

Observations

Fencing was observed to be present at all openings in the perimeter walls of the ruin to prohibit access to the interior 
of the structure. Therefore our observations were limited to areas visible from outside the building. This was not 
present at the time of the previously performed assessment. The majority of the stone masonry appears to have seen 
very little change in state since the 2004 evaluation. The masonry mortar still appears to range in condition from 
poor to satisfactory. Headers, sills and jambs at window and door openings also appear to have generally seen very 
little change in condition. However, localized changes in condition were observed, either due to repair or further 
degradation, and these locations are noted on the attached drawings.

An observation made that is not consistent with the aforementioned assessment is the condition of mortar parging 
on portion of the east facing exterior wall (refer to attached Exterior Elevation G drawing). Several locations of wall 
previously noted as possessing mortar parging were observed to be spawled with the debris found on the ground 
below (see attached photo). The exposed stone masonry at the spawled locations was observed to be moist. 
Other locations on this wall were found to have cracks in the parging with evidence of moisture present at the 
crack locations.

Findings

Masonry stone was found to be generally in satisfactory condition. As in the aforementioned assessment, there are 
locations where existing stones are cracked. It was also stated in the previous assessment that areas were backfilled 
using materials collected by street sweeping operations. We agree that such materials are not suitable for this 
application. Where the cracks propagate through the thickness of the wall and extend the majority of the wall height, 
we believe the cracking may be due to differential movement across the length of the wall and wedging action of 
water freezing within the wall cavity. This differential movement may initially be caused by heaving of this unsuitable 
soil due to freeze/thaw cycles. Once cracks exist, the severity of wall cracks is increased by water directly entering 
the joint and expanding with every freeze/thaw cycle. The associated cracks are identified on the attached drawings 
and photos.

The masonry mortar joints range in condition from satisfactory to poor. These areas are identified on the attached 
drawings and are classified in the same manner as the previous assessment. The majority of the area in poor condition 
exists at the top of walls in which the stone appears to have not been intended for such exposure. In many of these 
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locations, directly below the concrete cap, masonry stones were observed to be completely loose and free of restraint 
creating a safety concern in our opinion. While the fencing at the perimeter of the ruin does restrict access to the 
interior of the ruin, we believe significant safety concerns exist for observers outside of the ruin.

Parging on the east wall was found to be in poor condition with areas of spawling observed. These areas are identified 
on the attached drawings. This finding varies significantly from the previous report issued in 2004 which states the 
parging was in good condition. We believe the spawling is caused by moisture infiltration in the stone masonry 
behind the parged surface. Water moves down the wall face and enters the wall interior, migration to and being 
trapped by the parging. Through freeze/thaw action, the parging is pushed off the stone surface creating cracks and 
eventually resulting in spawling of the parge coat. Prior to failure and loss of the parging the trapped moisture 
deteriorates the mortar causing loss of strength and voids. The mortar joints, once weathered, are further deteriorated 
by subsequent freeze/thaw action. We believe safety concerns are present for observers outside of the ruin due to 
falling mortar at spawling locations. Tree growth was observed in very close proximity to the exterior of the ruin in 
this area. This is a detriment to masonry not only due to poor air flow and ventilation of the masonry, but roots may 
also penetrate and undermine the structure resulting in significant structural damage.

There are a number of locations where new cracks in the granite headers, sills and jambs are present. We believe 
these are due to weathering of the stone in the time since the last assessment. Radial spawling of the granite was 
observed in many locations however the spawling has seen little change since 2004. We agree that this spawling is 
the result of the controlled burn as the previous report mentions. The condition of the wood headers appears to be 
unchanged from the time of the last assessment.

Structural Rehabilitation Recommendations

We concur with the previous estimate of cracked stone to be less than 5% of the surface area of the walls. However, 
we believe these stones may be left in place with no detriment to the overall structural performance of the wall. 
At locations where cracks propagate through a majority of the wall height and thickness we recommend the following 
action be taken.

• A drainage system comprised of perimeter underdrains be installed. This shall include replacement of fine material 
excavated during installation with clean fill possessing free draining characteristics. The replacement of the soil 
along with a drainage system will effectively transport moisture away from the wall base, arresting further heaving 
concerns.

• Once the drainage system is installed and operable for a full seasonal cycle, repair of the cracks shall take place. 
This acclimation period should allow the wall bases to stabilize prior to initiating masonry rehabilitation work. 
Repair of cracks shall include raking out, reinforcing and repointing of horizontal mortar joints which cross the crack. 
See attached drawings for locations and additional information.

The attached drawings indicate the locations of the various mortar joint conditions. We are of the opinion that 
masonry mortar joints in poor condition should be immediately addressed with focus on the band of loose stone at the 
top of most of the walls which present potential of falling onto observers. We believe this safety concern should be 
addressed as follows.

• Immediately erect a temporary fence or barrier around the perimeter of the ruin such that observers are kept a safe 
distance from potential falling stones.

• Once fencing is erected, point the loose stone masonry at top of walls with mortar.
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Repointing mortar joints described as unsatisfactory and satisfactory in condition should follow. If we were confident 
that the walls were to be moisture tight, application of a sealer would then be a prudent measure. However, due to the 
many locations and means to which moisture can infiltrate the masonry walls, we feel it would be harmful to apply a 
sealer once repairs are completed. We believe the sealer would hinder moisture from escaping the wall and result in 
further damage to mortar joints. Due to the historic nature of the building we believe masonry mortar should be a type 
in coordination with the Guidelines for Preserving, Rehabilitating, Restoring and Reconstructing Historic Buildings 
prepared by The Secretary of the Interior’s Standards for the Treatment of Historic Properties.

Where parged areas of the east wall are spawling, we believe the parging should be completely removed over the entire 
extent of the wall. This will not only alleviate safety concerns associated with falling parge coat but also discontinue 
the weathering of the stone masonry mortar joints caused by trapped moisture. The masonry will be allowed to breath 
and moisture will no longer be captured between the two surfaces. Once parging is removed, mortar joints shall be 
raked and repointed. In an effort to aid air circulation on the east wall, we recommend tree growth be removed within a 
25 foot proximity of the wall.

Where cracked granite lintels exist without any supplemental shoring, we recommend these lintels be shored utilizing 
pressure treated lumber headers and jambs at the inside of the existing opening similar to other existing shored 
locations. See attached drawings for locations.

Related Recommendations

Additional observations were noted and listed below are related suggestions to better improve the structure and site. 
These suggestions were previously stated in the assessment performed by OEST Associates.

• Bird/Animal Nests: We recommend that when renovation work is complete no holes large enough for animals to enter 
shall exist. This includes chimneys, walls, window areas or basement areas.

• Guy Wire: We recommend the guy wire on the east face of the building be removed along with associated poles.

• Metal Embeds: We recommend all metal embeds in granite headers, jambs, sills and stone masonry be removed to 
reduce the risk of further spawling due to corrosion of the metal.

• Existing Piping: We recommend all locations of metal piping be removed and holes filled with like stones and mortar.

• Chimney Repair: We recommend removal of bricks which extend beyond the face of the surrounding wall, leaving 
only the back course. This would leave the outline of the chimneys for viewing purposes and address falling concerns of 
loose brick. Remaining brick should be raked and repointed.

Maintenance Recommendations

In addition to the previously stated rehabilitation and related recommendations, annual inspection of the ruins should be 
performed in order to maintain repairs.

• Mortar joints in both brick and stone masonry should be observed annually for damage that may have occurred due to 
freeze/thaw action through the winter season. Due to the harsh environment the sealant will be exposed to, we 
recommend that the joints be sealed once every 5 years.

• All masonry and granite headers, sills and jambs should be inspected for cracks which may be an indication of 
differential movement. Timber headers and jambs should also be inspected for rot and deterioration on a yearly basis.
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Conclusions

Based on our observations and findings we have concerns over visitor safety that should be addressed as soon as 
possible at the Goddard Mansion ruin site. We recommend temporarily restricting access to observers within 10 feet 
of the perimeter of the ruin until certain rehabilitation work is completed. Portions of the mansion could be 
rehabilitated to allow safe passage of visitors at a future time. In addition to masonry rehabilitation, other work may 
be done at the ruin to benefit the structural longevity, overall aesthetics and visitor interaction.

We trust this letter and attachments address your concerns at this time. We are available to discuss this information if 
you have any questions.

Sincerely,

BECKER STRUCTURAL ENGINEERS, Inc.

Nathan Merrill, E.I.
Paul Becker, P.E.

Attachment

Becker Structural Engineers
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Fort Williams Bleacher Investigation

9/17/2008

We have concluded our field evaluation of the existing concrete bleachers at the site of the former parade grounds. The 
former parade grounds have been converted to a Little League baseball field. Our evaluation was directed at determining 
the practical and economical viability of repairing the existing concrete elements to provide a safer and more 
enduring feature.

Our field investigation included visual observations of the concrete section, probing of the cementitious coating applied 
approximately 10 years prior, and consulations with concrete repair contractors with whom we have collaborated on 
other projects, specifically the repair of concrete parking structures. Open parking structures are subjected to continuous 
exposure to the elements, thermal gradients and high levels of de-icing salts; some of the most severe long-term condi-
tions a structure may face and this experience flavors our perspective regarding the bleacher evaluation. In addition to 
our observations and discussions we removed three concrete cores from the riser portion of the bleachers. One core was 
broken in the lab to evaluate the strength of the concrete. Another core was sent to a laboratory in Ohio for petrographic 
analysis. The core is sliced wafer thin and analyzed under a high powered microscope to evaluate the properties of the 
existing concrete. 

Our core sample determined that the existing concrete strength is over 5,500 psi and this represents an appropriate 
strength for exterior exposure. The petrographic analysis indicated that the concrete contained approximately 9 bags of 
cement per yard which is consistent with high strength concrete. However, the concrete was poorly consolidated, con-
tained smaller aggregates and it was not air entrained. The poor consolidation and fine aggregates result in a thin cement 
rich layer at the top of the concrete surface with a leaner (lower cement content) at the underlying layers. The sample 
also showed evidence of freeze-thaw damage. Lack of air entrainment makes concrete prone to freeze-thaw damage. Air 
entrainment is incorporated into modern concrete to provide resistance to freeze-thaw damage. The report cites “The 
high cement factor would have allowed placement of the concrete at a low water cement ratio. The low water to ce-
ment ratio of the layer would reduce permeability and improve freeze-thaw durability within it. However, once cracks 
form and water can enter into the underlying less durable body of the concrete, the mortar would act to trap water in the 
underlying concrete body and freeze-thaw damage to the protective mortar layer would occur.”  

We considered two options; repair or replacement. There is also a third, “do nothing” option. With regard to repair, the 
cost of repair would be significant and a repair will only address the cracks and damage which is visible at the time of 
the repair. The material properties and data suggest that the existing concrete lacks the composition to provide durability 
and will be subject to continued deterioration. Money invested today for repairs will need to be followed by a continu-
ing fund to repair new areas of damage which develops. 

Considering the size of the bleachers and the limited use of the facility, this does not seem to be a wise investment of 
monetary resources.

In considering the removal and replacement option, the extent of replacement is also in play. It seems the existing 
bleacher can be demolished and a new smaller bleacher constructed in its place. The extent of the new bleacher would 
include the area surrounding the ball field backstop and include replacement of the underground storage room. The bal-
ance of the old bleacher, extending to the water can be left as a graded and grass covered slope which could serve as an 
on ground seating area for amphitheatre type events. 

Based on our initial cost evaluation, it will be less costly or perhaps the same cost to pursue the removal and replace-
ment option which will provide an enduring, relatively maintenance free seating option which can incorporate ADA 
accessibility and improved safety and access. 
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FORT WILLIAMS PARK PARADE GROUND BLEACHERS

Petrographic Studies of Concrete
Capt Elizabeth, Maine

Introduction

At the request of Mr. Paul Becker, P.E. of Becker Structural Engineers, Inc., petrographic studies of a concrete core that 
had been extracted from the Bleachers at Fort Williams Park, Cape Elizabeth, ME were conducted. The concrete
 represented by the core has been in service for about 90 years. About 15 to 20 years ago, the exposed surfaces of the 
bleachers were coated with a repair mortar. The current studies were requested to characterize the concrete.

Sample

One 2.6-inch diameter concrete core was submitted for the studies. The core was not marked. The asreceived 
appearance of the core is shown in Figures 1 through 3. The core was 2.2 inches long and was reported to represent 
concrete from a “good” location in the bleachers. Two 1/2 inch thick slabs were cut lengthwise from the center of the 
core using a water-cooled continuous-rim diamond saw blade. The plane surfaces were lapped using progressively finer 
silicon carbide abrasives. The lapped surfaces and the remainders of the cores were then examined using methods out-
lined in ASTM C856 Standard Practice for Petrographic Examination of Hardened Concrete and ASTM C457 Standard 
Test Method for Microscopical Determination of Parameters of the Air-Void System in Hardened Concrete.

Studies

The exposed surface of the core had been coated with a gray polymeric layer that had largely deteriorated (Figure 4). 
The coating was partially covered with dormant plant life. A highly air-entrained mortar layer that was approximately 
0.04 inch thick adhered to the base concrete (Figure 5). The mortar was firm, but it could be disrupted with a steel 
probe. It contained fine siliceous sand aggregate. Both fly ash and portland cement were detected in the mortar layer.

The air-entrained mortar had been applied to the eroded surface of the base concrete (Figure 5). The matrix of the base 
concrete just beneath the interface with the air-entrained mortar was tan-colored. This tan colored region of the matrix 
was fully carbonated, but the underlying body of the cementitious matrix was not carbonated.

The coarse aggregate was a natural pea gravel composed of various felsic to mafic igneous rock types as well as meta-
morphic rock types. The maximum nominal size of the aggregate was 3/8 to 1/2 inch (Figure 6). Fine grained igneous 
rocks included granite as well as fine grained volcanic rock. Fine grained metamorphic rocks that included phyllite, 
schist and gneiss were also present. A number of the coarse aggregate particles exhibited clarified rims, which can be 
indicative of a reaction with the surrounding cementitious matrix (Figure 6 and 7). Since the coarse aggregate is a 
natural gravel, it is possible that the clarified rims formed due to weathering before the particles were incorporated into 
the concrete. In one case, a coarse aggregate particle located near the surface of the core had a partial darkened rim. 
Theportion of the particle that did not have the darkened rim was adjacent to a crack (Figure 8). The cementitious 
matrix adjacent to the crack was carbonated. This condition suggested that the partial rim on the particle formed after it 
was incorporated into the concrete. No evidence of deleterious expansion of aggregate particles with clarified rims was 
detected. However, a single entrapped air void located near the base of the core was seen to be filled with a white 
secondary deposit (Figure 9). When viewed at higher magnification using the petrographic microscope, the portion of 
the secondary deposit located adjacent to the void surface was seen to contain isotropic material that had a low 
refractive index (Figure 10). This is characteristic of silica gel. The remaining material in the center of the void had high 
birefringence which is typical of carbonated silica gel.

The body of the cementitious matrix was medium to dark gray (Figure 6). Dark gray regions were typically deficient in 
aggregate (Figure 11). This is indicative of incomplete initial mixing. The dark gray regions contained concentrations 
of coarsely ground residual portland cement (Figure 12) and had a very low water to cement ratio. The coarsely ground 
nature of the residual portland cement particles is consistent with the reported age of the concrete.

Wiss, Janney, Elstner Assciates, Inc. for Becker Structural Engineers



The cementitious matrix was not air entrained. Air was present in irregularly-shaped voids that are characteristic of 
entrapped air. The volumes of the coarse and fine aggregates, cementitious matrix and air were determined using the 
modified point count method outlined in ASTM C457 and the results are given in the Table. As expected for non-air-en-
trained concrete, the parameters of the air void system were well outside the range normally expected for modern 
air-entrained concrete. The measured paste volume is unusually high and is consistent with a cement content of more 
than 9 bags of cement per cubic yard of concrete.

Two microfractures that were oriented parallel to the exposed surface were detected near the base of the core (Figure 
13). The orientation of these cracks is consistent with freeze-thaw distress. However, no similar cracks were detected in 
the upper two inches of the core.

Summary and Discussion

The body of the concrete represented by the core was in remarkably good condition. Textural features detected in the 
concrete indicated that a reaction between some of the fine grained siliceous aggregate particles and the surrounding 
matrix may have occurred (that is, the alkali silica reaction or ASR). However, no evidence of deleterious expansion 
was detected.

Textural features also indicate that the concrete was very poorly mixed. The high estimated cement factor of 9 bags per 
cubic yard of concrete may simply indicate that the sample was extracted from a cement rich region of poorly mixed 
concrete. However, the relatively fine size (pea gravel) of the aggregate, in combination with its generally good disper-
sion suggests that the concrete may represent a thin cementrich layer of material that was installed over a much leaner 
(that is, lower cement factor) concrete mix that may make up the bulk of the bleachers. Cement-rich mortar layers were 
commonly used before about 1940 to improve durability of concrete prior to widespread use of air entrainment. The 
high cement factor would have allowed placement of the concrete at a low water to cement ratio. The low water to ce-
ment ratio of the layer would reduce permeability and improve freeze-thaw durability within it. However, once cracks 
form and water can enter into the underlying less durable body of the concrete, the mortar would act to trap water in the 
underlying concrete body and freeze-thaw damage to the protective mortar layer would occur. The presence of fractures 
that may be indicative of freeze-thaw distress near the base of the core are consistent with this interpretation. Examina-
tion of concrete below the level represented by the submitted core would be needed to confirm this interpretation.

Storage: Thirty days after completion of our studies, samples will be discarded unless the client submits a written request for their return. Shipping 
and handling fees will be assessed for any samples returned to the client. Any hazardous materials that may have been submitted for study will be 
returned to the client and shipping and handling fees will apply. The client may request that WJE retain samples in storage in our warehouse. In 
that case, a yearly storage fee will apply.
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Fort Williams Battery Blair Investigation

9/17/2008

On Wednesday September 03, 2008 we visited the site with Rick Renner, Tom Emory for the purpose of conducting 
an exploratory excavation at the buried face of Battery Blair. Bob Malley from the Town of Cape Elizabeth 
attended and provided a backhoe and backhoe operator. The presumed face of the gun platform was paced off from 
the display wall and over from the edge of the battery. 

The excavation went down about 4 ft until an existing door or window opening was revealed. A large boulder block-
ing the opening was moved and the interior of the chamber was visible. It seems prior to backfilling each door or 
window opening was blocked by a boulder to avoid filling the chambers. The chamber interior was relatively dry and 
free of backfill material. There were some stalactites at the ceiling indicating salt laden water is migrating through 
the structure from the top surface. The exterior concrete condition at the excavation appeared good with evidence of 
cracking caused by chloride infiltration and corrosion of reinforcing steel. Based on the limited observations I view 
this cracking to be of a minor nature. 

We moved the backhoe to try removing a loose section of the battery roof. The roof surface is scored and it appears 
that there may have been a concrete topping placed over the structural concrete. The removal of cracked concrete 
indicated that the crack extended deep into the roof surface and that the roof is likely monolithic. 

We recommend the roof surface in the vicinity of this preliminary investigation be core drilled to establish the thick-
ness and scanned with an R meter to determine the location of rebar. Local chipping of the concrete will establish the 
bar size and condition. 

The exposed surface of the Battery has been coated with a cementitious parge coating. The coating is severely 
cracked and “bubbled”. It is clearly trapping moisture and is detrimental to the long term condition of the concrete. 
It is our recommendation that any renovation or remedial work include removal of all parge coatings. 
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December 20, 2008

Robert C. Malley
Director of Public Works
Town of Cape Elizabeth
10 Cooper Drive
Cape Elizabeth, ME 04107

FORT WILLIAMS – BATTERY KEYES STRUCTURAL INVESTIGATION

CAPE ELIZABETH, MAINE

Dear Bob,

Based on our proposal and your verbal authorization, we have begun our evaluation of the existing structure at Battery 
Keyes. Field work was performed on October 27, 2008 by Nathan Merrill, E.I. and again on November 13, 2008 with 
Paul Becker, P.E. Scope of work is to provide a structural evaluation along with recommendations for stabilizing the 
battery and improving visitor safety. The attached photos accompanied by a diagrammatic floor plan and building eleva-
tions will serve to document our findings and identify areas that we believe will require remedial action. 

Background

Battery Keyes, located at Fort Williams Park, was originally completed in 1906 outfitted with two-3” Rapid-Fire Guns 
on pedestal mounts. A Mine Observation Station was built atop the battery between the years of 1906 and 1917. The 
observation station is a rare surviving example of stucco-type construction. In 1921 an additional building was set 
alongside the battery and housed a newly developed Coincidence Range Finder (CRF) Station. Battery Keyes remained 
an active Battery through World War II but was inactivated by 1946. In 1964 the town of Cape Elizabeth purchased Fort 
Williams from the GSA and since then the battery has seen little maintenance.

Observations

The structural elements of the Battery, Mine Observation Station and CRF Station were visually inspected to identify 
their condition and photographs were taken for record. Please see the attached photos and drawings for documented 
observations.

Coincidence Range Finder Station

Observation began to the right (when viewed from roadway) of the Battery complex at the CRF Station building. The 
roof of the building was found to be a sloped monolithic steel reinforced concrete slab supported by steel beams on 3 
sides and concrete bearing wall on 1 side. The drip edge of the slab was observed to be spawled and extremely weath-
ered with exposed reinforcing steel. A crack in the slab was observed to extend the entire width and thickness of the 
slab. The crack was located where the bearing transitions from steel beam to concrete bearing wall. 

Steel I-beams supporting the roof slab were found to be extremely corroded. Severe scaling of the flanges and webs was 
observed over the majority of the beam spans with numerous locations of holes present in the beam web. Gaps were 
observed between the beams and the roof slab around a majority of building. Steel beams were found to be supported 
by small diameter steel pipes at two locations and concrete bearing walls at two locations. Steel pipes were observed to 
be skewed from plumb and extremely corroded at the top and bottom with the field of the pipe showing no significant 
signs of corrosion. Beams appeared to be mitered at corners supported by pipes with the connection between beams 
exhibiting severe corrosion.

Exterior bearing walls and site walls were found to be constructed of cast-in-place steel reinforced concrete. Cracks 
were found throughout the walls along with areas where concrete was spawled. Previously performed repairs of 
spawled locations were observed at numerous locations. In some cases the repairs were found to be spawling as well. 
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Stairs leading to the entry of the structure that were 30 inches above grade or more were found to lack a railing creating 
a safety concern. Also, at the retaining wall to the side of the station building, intermediate balusters to restrict a 4 inch 
diameter sphere from passing per applicable codes were observed absent. The entry itself was found to possess spawling 
concrete in the threshold and cracks were observed at the lintel over the entry. The steel casing at the entry was found 
to be completely corroded in locations such that no casing remained at all. 

Mine Observation Station

The Mine Observation Station was observed atop the original Battery. The observation station is comprised of two 
unique structures; the station building and a deck that wraps around the building to provide access.

The station building roof structure was not able to be observed at the time of the visit. The roof appeared to be supported 
by walls on 3 sides and a beam of unknown size or material that spans over an opening on the Oceanside. A post at one 
end and center of the opening were observed with the post at the other end observed to be missing with nothing sup-
porting the roof corner. Below the opening on the Oceanside wall of the building appeared to be a cast-in-place concrete 
retaining wall from which the two posts are supported. The balance of the buildings’ walls appears to be constructed of 
wood studs with a cementitious finish on metal lathe both interior and exterior. Access to the wood studs was limited, 
however the studs observed were found to be weathered and exhibited possible signs of deterioration. The cementitious 
finish was found to be cracked over a majority of the wall surface.

The cast-in-place reinforced concrete deck slab appeared to possess numerous cracks running between supporting 
members. Supporting members consist of five equally spaced reinforced concrete beams. The bottoms of the beams 
are severely spawled with corroded reinforcing steel exposed at four beams and the deck reinforcing is exposed 
and corroded at many locations. The concrete beams are supported on one end by the battery wall and by reinforced 
concrete girders on the other. Corroded reinforcing steel is exposed at both girders due to severe spawling as well. 
Girders span between reinforced concrete columns that are presumably founded on ledge. Columns appeared to be 
sound with no significant damage. 

An addition to the original deck was observed at one end. The addition is comprised of pressure treated lumber deck-
ing supported by steel channels and angles fastened to the original concrete structure. Mildew is present on the lumber 
decking and the angles exhibit surface rusting and pitting, however the connections between angles were unable to be 
observed at the time of the visit. The perimeter of the deck is enclosed by a steel pipe handrail of varying condition. 
Also, intermediate balusters to restrict a 4 inch diameter sphere from passing per applicable codes were observed absent. 
One railing stanchion location was missing fasteners to the support structure. The balance of the railing posts and 
anchors appeared stable, but were severely weathered.

Battery

The Battery appears to be constructed of cast-in-place concrete. It is unclear whether the concrete is reinforced because 
a majority of the concrete visible shows little signs of weathering or deterioration. However, isolated areas of cracking 
and spawling do exist. The interior ceiling and wall finishes of the rooms within the Battery were comprised of 
cementitious plaster over lath and wood. They were found to be crumbling with clusters of debris found on the floor 
slab. The concrete structure behind the finishes appears to be in good conditions with no cracks or damage present.

The Battery is flanked each side by a gun platform. Each platform was observed to consist of cast-in-place concrete 
tiers. On one side of the platform, a cast-in-place concrete wall retains soil where the tiers are lower than surrounding 
grade. Retaining walls were observed to be cracked and spawled over a majority of their surface. Directly against 
each retaining wall is a small shell room. The shell room consists of cast-in-place concrete walls and roof. Shell room 
walls and roofs were observed to be severely cracked and spawled at many locations. The other side of the platform 
is the side wall of the assumed Tool Room. Tiers and infill cast-in-place concrete steps were found to be cracked and 
spawled at numerous locations.
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Findings

The following summarizes the findings for the various elements of the Battery Keyes.

Coincidence Range Finder Station

Condition of the CRF Station was found to be very poor for the majority of the structure posing a potential safety 
hazard. Corrosion of the steel I-beams is severe and it appears they may not be capable of supporting the load they were 
originally intended for as evident in the gaps between the roof slab and beam top flanges. Failure of the steel beams to 
further support the slab and associated loads may result in the slab spanning a different orientation and a longer length 
than originally designed, causing a collapse. The large crack in the roof slab is indicative of the slab being overstressed 
most likely due to these factors. We believe the skewed pipe posts are the result of settlement and movement due to 
such a failure.

Spawling and cracking of concrete wall is likely the result of two factors; weathering due to freeze/thaw cycles and 
infiltration of chlorides from constant salt spray. When chlorides are absorbed into concrete they quickly breakdown the 
protective bond that is formed around the reinforcing steel. Once the bond is broken down, the heightened pH level of 
the concrete due to the chlorides causes corrosion of the reinforcing. The increase in the steel volume due to the 
corrosion induces a stress on the concrete resulting in spawling and cracking.

By current applicable codes, guards are required at all locations where landings are located more than 30 inches above 
grade below. This is to provide safety to pedestrians as they access the CRF station.

Mine Observation Station

The condition of the Mine Observation Station building is mostly unknown due to limited access to view the existing 
structure. Access should be made in order to observe the roof structure and member over the opening in the ocean side 
wall in order to review orientation and condition. Cracks in the cementitious wall finish may be caused by movement 
of the roof structure due to the absence of one corner post. However, it would not take much movement to cause crack-
ing due to the brittle characteristics of most masonry materials. Access should be made in order to observe wall framing 
condition.

The cast-in-place reinforced concrete deck slab and supporting members were found to be in very poor condition. 
The damage seen on a majority of the beams is most likely the cause of chloride infiltration as seen at the CRF Station. 
Corrosion of the steel reinforcing has caused spawling of the surrounding concrete. At many locations, two bars of 
reinforcing are visible which greatly reduces the beams bending capacity. This reduction in bending capacity may result 
in movement causing cracks in the deck slab as observed.

The addition to the deck was found to be in unsatisfactory condition.   The chemicals in lumber preservatives are often 
highly corrosive to carbon steel. These preservatives coupled with salt spray result in the corrosion of the steel channels 
and angles. Access to the connections should be provided in order to review the condition; this includes connections 
of the railing to the support structure. Corrosion of these areas is especially concerning since failure of the connection 
could lead to sudden collapse of the addition or railing. By current applicable codes, guards shall have balusters 
such that a 4-inch diameter sphere cannot pass through any opening up to a height of 34 inches above adjacent walking 
surfaces. This is to provide safety to pedestrians as they access the observation station.

Battery

The majority of the Battery structure appears to be in good condition with little damage or deterioration visible. 
However, ceiling and wall finishes at the rooms within the Battery were found to be in poor condition mostly likely due 
to vandalism. Falling debris from the ceilings and walls pose a safety hazard to visitors. Site walls, stepped tiers and 
shell rooms accompanying the gun platforms were found to be in poor condition as well. This is the result of weathering 
due to freeze/thaw action and chloride infiltration over many years of exposure. Most of the damage appears to be 
non-structural in nature with the exception of cracks and spawling at the shell rooms. 
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Rehabilitation/Renovation Recommendations

The following summarizes our recommendations for rehabilitation work at Battery Keyes.

Coincidence Range Finder Station

Due to the very poor condition and immediate safety concerns of the roof structure at the CRF Station we recommend 
the following action be taken as soon as possible to address safety concerns.

• Restrict further access to interior of building and shore the existing roof structure such that roof slab, beams and posts 
are stabilized. Access to building may resume upon completion. Another option is to demolish the roof slab, beams, and 
posts leaving the building open. 

• Chip away loose concrete from existing walls, slabs and steps, down to sound substrate. 

• Install railing at stair entrance and retaining wall for visitor safety and convenience. Handrail design should comply 
with current applicable building code or seek a waiver for a more minimalistic style due to the historic nature of the 
structures. 

If funds are available for additional repairs, we suggest the following additional items be considered. 

• All exposed steel should be treated to resist corrosion in the form of hot-dipped galvanizing or paint coating system.

• Loose areas of existing concrete walls, slabs and steps should be chipped away to sound substrate. Any exposed steel 
reinforcing should be cleaned free of visible corrosion, coated and the area should be recast. Small cracks in walls 
should be pressure injected with epoxy.

• Concrete surfaces should be cleaned and sprayed with a concrete sealer. The sealer should help minimize infiltration of 
water and chlorides that contribute to weathering and degradation and increase the lifespan of the concrete structure.

Mine Observation Station

Access should be made to allow engineer to observe the roof structure and framing over the opening in the ocean side 
wall in order to review orientation and condition of framing. Also, access should be provided to observe the cementi-
tious wall finish back-up framing. Rehabilitation work to Mine Observation Station may include, but should not be 
limited to, the following.

• Replace missing post at building corner

• Repair exterior finish system and roof envelope to make water tight.

• Place protective “boot” at exposed roof drip edge which is at eye level and may injure visitors.

Due to the very poor condition and immediate safety concerns of the deck structure at the Mine Observation Station we 
recommend the following action be taken to address safety concerns.

• Restrict further access to deck such that visitors are kept a safe distance from the deck. Shore the existing structure 
such that slab, beams, columns and addition are stabilized. 

• Loose areas of existing concrete slab, beams and columns should be chipped away to sound substrate. 
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If funds are available for additional repairs, we suggest the following additional items be considered. 

• Demolish deck structure including slab, concrete beams, columns and steel angle addition and rebuild in kind. Rail-
ing should be inspected for condition and anchorage with repairs as necessary. Railing upgrades to comply with current 
codes may be required. Access to the deck may resume upon completion.

• All exposed steel should be treated to resist corrosion in the form of hot-dipped galvanizing or paint coating system.

• Any exposed steel reinforcing should be cleaned free of visible corrosion, coated and the area should be recast. Small 
cracks in walls should be pressure injected with epoxy.

• Concrete surfaces should be cleaned and sprayed with a concrete sealer. The sealer should help minimize infiltration of 
water and chlorides that contribute to weathering and degradation and increase the lifespan of the concrete structure.

Battery

Due to the poor condition of the Battery rooms we recommend restricting further access to rooms within the Battery 
until loose ceiling and wall debris is completely removed or repaired. Loose concrete at site walls, stepped tiers and 
shell rooms accompanying the gun platforms should be removed. Exposed rebar should be removed or surface cleaned 
and areas of removed concrete should be recast if aesthetically desired. Cracks should be cleaned free of debris and 
pressure injected with epoxy. All stairs at the gun platforms should be chipped of loose concrete and repairs cast in place 
such that stair is returned to “original” condition. All concrete surfaces should be cleaned and sprayed with a concrete 
sealer. The sealer should help minimize infiltration of water and chlorides that contribute to weathering and degradation 
and increase the lifespan of the concrete structure.

Maintenance Recommendations

In addition to the previously stated rehabilitation recommendations, annual inspection of the Battery complex should 
be performed in order to maintain repairs. Structure should be inspected annually for damage that may have occurred 
due to chloride attack or freeze/thaw action through the winter season. Due to the harsh environment, we recommend 
that the exposed surfaces be re-sealed once every 5 years.

Conclusions

Based on our observations and findings we have concerns over visitor safety that should be addressed as soon as 
possible at the Battery Keyes site. We recommend temporarily restricting access to observers within 10 feet of the 
perimeter of the CRF Station and the Mine Observation Station (building and deck structures) until certain stabilization 
work is completed. We also recommend temporarily restricting access to the rooms within the Battery until additional 
stabilization work is completed. In addition to structural stabilization, other work may be done at the site to benefit 
the longevity of the structures, overall aesthetics and visitor convenience.

We trust this letter and attachments address your concerns at this time. We are available to discuss this information if 
you have any questions.

Sincerely, 

BECKER STRUCTURAL ENGINEERS, Inc.

Nathan Merrill, E.I.
Paul Becker, P.E.
Attachment
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Th
e m

otto of Portland, M
aine’s largest city, is “Resurgam

” 
(“I w

ill rise again”), reflecting the city’s resilience after four 
catastrophic fires from

 1690 to1886. Th
e last destroyed 2,000 

buildings and left 75%
 of the population hom

eless. Portland is 
considered the state’s cultural, social, and econom

ic hub.

Liberty Ship M
em

orial
Located on the site of the form

er 
shipyards, the Liberty Ship 
M

em
orial stands in tribute to the 

N
ew

 England Shipbuilding C
orpora-

tion and the thousands of m
en 

and w
om

en w
ho built and sailed on 

Liberty cargo ships during W
W

II. 

The Liberty Ship M
em

orial is 
located in B

ug Light Park, 
South Portland. Tw

o hundred sixty-
six Liberty Ships w

ere built in 
South Portland from

 1941 to 1945.

1,10
0

It is said that
Portland has m

ore restaurants per capita than any other U
.S.city 

except San Francisco.

C
oastal Fortifi

cations
Follow

ing the W
ar of 1812, the 

A
rm

y C
orps of Engineers proposed 

that a fort be built on H
og Island 

Ledge in C
asco B

ay, at the entrance 
to Portland H

arbor. N
am

ed for 
the colonial proprietor of M

aine, 
Sir Ferdinando G

orges, it w
as 

designed to support existing forts, 
including Fort Scam

m
el, built on 

nearby H
ouse Island in 1808. 

Fort Scam
m

el and Fort G
orges, M

aine by Seth Eastm
an (1808 - 1875), O

il on canvas, 1872
C

ourtesy of U
.S. Senate C

ollection 

Portland M
arine

Society
In 1796, the stated purposes of 
Portland’s new

 society w
ere 

tw
o-fold: fi

rst, “the prom
otion of 

the know
ledge of navigation and 

seam
anship,” and second, “the 

relief of decayed and disabled 
seam

en, and the poor w
idow

s and 
orphans of deceased seam

en.”

The Portland M
arine Society is 

still active today and is located on 
C

om
m

ercial Street in Portland.

The Portland 
O

bservatory
The Portland O

bservatory is the 
only extant m

aritim
e signal 

station in the U
nited States. The 

O
bservatory becam

e a N
ational 

H
istoric Landm

ark in 2006.

Sea captain-turned-entrepreneur 
Lem

uel M
oody (1768-1846) order-

ed construction of this octagonal, 
86’ high tow

er to serve as a com
m

u-
nication station for Portland’s 
bustling harbor. W

ith his pow
erful 

telescope, M
oody identifi

ed incom
-

ing vessels and then used coded 
signal fl

ags to alert m
erchants, 

allow
ing them

 am
ple tim

e to reserve 
a berth on the w

harves and to 
hire a crew

 of stevedores before a 
vessel docked.

From
 the tim

e it opened in 1807 
(w

hen it included dance halls and a 
bow

ling alley), the Portland O
bser-

vatory w
as a tourist attraction.

C
ongress, how

ever, did not fund 
construction of Fort G

orges until 
1857. Fort Preble, on the cam

pus 
of Southern M

aine C
om

m
unity 

C
ollege in South Portland, w

as 
built in 1808 and nam

ed in honor 
of C

om
m

odore Edw
ard Preble.

This painting hangs in the U
.S. 

C
apitol in W

ashington, D
.C

.

Portland M
ontreal 

Pipeline
Since it fi

rst opened in the autum
n 

of 1941, Portland M
ontreal Pipeline 

has delivered over four billion 
barrels of crude oil to C

anada.

PM
PL ow

ns and operates a tanker 
unloading facility, tw

o tank farm
s 

(South Portland, M
aine, and 

M
ontreal, Q

uebec) and a system
 of 

pum
p stations and crude oil pipe-

lines that traverse 236 m
iles along 

a com
m

on right-of-w
ay from

 
M

aine to Q
uebec.

Early Portland

Portland w
as called 

“M
achigonne” by the native 

people w
ho lived in the area. 

The fi
rst European settler 

w
as C

hristopher Levett, an 
English sea captain, w

ho, in 
1623, w

as granted 6000 acres 
by the K

ing to establish a 
settlem

ent in C
asco B

ay. 
C

aptain Levett suggested the 
nam

e “York.” H
e w

as unable 
to drum

 up support for 
the settlem

ent, and the next 
perm

anent settlem
ent w

as 
not until 1632, also by 
the English. The tow

n w
as 

renam
ed “C

asco,” and 
then “Falm

outh” in 1658. 
A

 m
onum

ent on the Eastern 
Prom

enade com
m

em
orates 

the four historical nam
es.

Fishing Industry
Portland has a large fl

eet of deep-
sea fi

shing vessels, w
hich offl

oad 
their catch including, cod, haddock, 
scallops, and shrim

p, prim
arily 

at the Portland Fish Exchange. 

N
um

erous tow
ns and islands also 

serve as ports for lobster boats. 
M

aine has m
ore than 7,000 m

iles of 
coastline; how

ever, only 25 of them
 

are used as “w
orking w

aterfronts.”

Portland, M
aine

Population:
65,000

Surrounding Population: 
250,000

N
um

ber of Languages Spoken 
in the Portland Public Schools: 
40V

isitors Per Year: 
3,750,000

A
verage Sum

m
er Tem

perature, F: 
82

O

M
iles from

 B
oston:

100

A
m

ount of offi
ce space in 

dow
ntow

n, in m
illions of sq ft:

4.000

A
rts events each year:

2,000 (over 50%
 are free)

N
orth A

tlantic Fleet
D

uring W
orld W

ar II, Portland 
served as the hom

e base 
for the N

orth A
tlantic Fleet of the 

U
.S. N

avy from
 1940-1945. 

C
olonel John G

oddard
A

t the tim
e of the C

ivil W
ar, C

olo-
nel John G

oddard w
as the w

ealthi-
est m

an in C
ape 

Elizabeth. G
oddard 

w
as responsible for 

organizing the First 
M

aine C
avalry. 

H
is form

er residence 
is located in Fort 
W

illiam
s Park, near 

Ship C
ove.

Theater and C
asino

C
ape C

ottage Theater and C
asino 

stood at Shore and Surf R
oads. 

In the late 1800s a round-trip trol-
ley from

 Portland w
as tw

enty cents, 
including adm

ission to the sum
m

er 
theater. N

ear the end of every 
perform

ance, the audience could 
hear the squealing of the w

heels on 
the tracks as the trolley cars lined 
up in front of the theater to take 
patrons back to Portland.

C
ourtesy of C

ape Elizabeth H
istorical Society

C
ourtesy of C

ape Elizabeth H
istorical Society
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ourtesy of Portland M
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C
ourtesy of R

enner W
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Th
e nam

e of the C
asco Bay “C

alendar Islands” is derived from
 

the eighteenth-century m
yth that there w

ere “as m
any islands as 

there are days in the year.” A
ccording to the U

nited States 
Coast Pilot, there are 136 islands; other sources place the count 
at slightly over 200.

C
asco B

ay
Portland H

arbor: 
Ice-free; 25’ deep at low

 tide

Export/Im
port:

Paper, Electronics, Forestry 
Products, Seafood, O

il &
 G

as 

W
inds: 

Southerly in Sum
m

er, 
N

ortherly in W
inter

C
om

m
ercial Fishing Fleet: 

150

Peaks Island: 
M

ost populated island in C
asco 

B
ay, located 3 m

iles from
 Portland

R
agged Island:

Poet Edna St. V
incent M

illay 
purchased the island in 1933.

H
alfw

ay R
ock:

The H
alfw

ay R
ock Lighthouse 

is located in C
asco B

ay, m
idw

ay 
betw

een C
ape Elizabeth and 

Sm
all Point.

Tides
D

aily tides are one of the m
ost 

reliable phenom
ena in the w

orld. 
Tides are the rise and fall of w

ater 
throughout the Earth’s oceans 
created by the M

oon’s (and, to a 
lesser extent, the Sun’s) gravitation-
al pull. In m

ost places, there are tw
o 

high tides and tw
o low

 tides each 
day, w

ith 6 hours and 12.5 m
inutes 

betw
een each 

high and low
. 

H
igh tides 

happen on the 
opposite sides 
of the Earth at 
the sam

e tim
e. 

Tidal height changes dram
atically 

along the G
ulf of M

aine, w
hich 

stretches from
 C

ape C
od to the tip 

of N
ova Scotia. A

t the southern end, 
tides seldom

 range over 4 feet 
(little m

ore than 1 m
eter), but they 

increase constantly as they go 
eastw

ard. Im
m

ediately to the north 
of the C

ape there is a tidal range 
of 7 to 10 feet (2-3 m

eters); near 
Passam

aquoddy B
ay they reach 

28 feet (8.5 m
eters); and tides reach 

as high as 50 feet (15 m
eters) 

in the B
ay of Fundy – the highest 

recorded tides in the w
orld. 

Sea D
ucks

The C
om

m
on Eider is characterized 

by its bulky shape and large, 
w

edge-shaped bill. The m
ale is 

unm
istakable, w

ith its black 
and w

hite plum
age and green nape. 

The fem
ale is brow

n, but can 
still be readily distinguished from

 
all ducks, except other eider-
species, on the basis of size and 
head shape. The C

om
m

on Eider’s 
call is a pleasant “ah-ooo.”

C
asco B

ay W
atershed

Located in southern M
aine, the 

C
asco B

ay w
atershed encom

passes 
985 square m

iles from
 the w

estern 
m

ountains near B
ethel to the 

coastal w
aters of Phippsburg and 

C
ape Elizabeth. The w

atershed 
includes 41 of the state’s fastest 
grow

ing com
m

unities and approxi-
m

ately 25%
 of its population, 

including the largest m
etropolitan 

area – Portland, on only 3%
 of 

the land area. In addition, the 
w

atershed boasts 758 islands, 
islets, and exposed ledges, 
and m

ore than 1,356 m
iles of 

rivers and stream
s.

Five sub-w
atersheds com

prise the 
C

asco B
ay w

atershed, including 
the Sebago Lake, Presum

pscot 
R

iver, R
oyal R

iver, Fore R
iver, and 

C
oastal w

atersheds. Tw
elve 

signifi
cant lake and river system

s 
feed the B

ay – including Sebago 
Lake, G

reater Portland’s drink-
ing w

ater source– and three m
ajor 

freshw
ater tributaries: the Fore, 

Presum
pscot, and R

oyal R
ivers.

(from
 The C

asco B
ay Estuary Partnership)

C
asco B

ay is H
om

e 
to Six Lighthouses

B
ug Light

H
alfw

ay R
ock Light 

Portland H
ead Light

R
am

 Island Ledge Light
Spring Point Ledge Light
Tw

o Lights 

Early C
asco B

ay

There are tw
o theories on the 

origin of the nam
e “C

asco 
B

ay.” O
ne is based on the 

nam
e given the bay by 

Portuguese explorer Esteban 
G

óm
ez, w

ho explored the 
M

aine coast in 1525. H
e called 

it “B
ahia de C

ascos” (B
ay 

of H
elm

ets, based on the bay’s 
shape). The second theory 
is based on “A

ucocisco,” the 
A

benaki nam
e for the bay, 

w
hich m

eans “place of 
herons” (som

etim
es translated 

as ‘m
uddy’).

The bay is hom
e to abandoned 

m
ilitary fortifi

cations dating 
from

 the W
ar of 1812 

through W
orld W

ar II; during 
W

orld W
ar II, C

asco B
ay 

served as an anchorage for 
U

S N
avy ships.

Eagle Island, now
 a State 

H
istoric Site, w

as the sum
m

er 
hom

e of A
rctic explorer 

R
obert Peary.

R
am

 Island Ledge Light
R

am
 Island Ledge Light (show

n at 
right) is a 72-foot granite tow

er 
built in 1905 on a narrow

 ledge of 
rocks that threatens the entrance 
to Portland H

arbor. It is nearly a 
tw

in of the G
raves Light in B

oston 
H

arbor, w
hich w

as built around 
the sam

e tim
e. R

am
 Island Ledge 

can be easily seen from
 this location.

The M
aine Lobster

A
 record catch of over 57 m

illion 
pounds of this delicacy w

as landed 
from

 M
aine lobster traps in 2000.

A
 lobster sheds its shell in order to 

grow
. A

 one-pound lobster m
ay be 

from
 fi

ve to seven years old, having 
shed about 25 tim

es. Lobsters 
grow

 throughout their lives, and 
it is not unusual for a lobster to live 
for m

ore than one hundred years.

Longfellow
 and

Portland H
ead

Poet H
enry W

adsw
orth Longfellow

, 
w

ho w
as born in Portland and 

graduated from
 B

ow
doin C

ollege in 
1825, w

as a frequent visitor to
Portland H

ead Light in his younger 
years. Longfellow

’s poem
 “The 

Lighthouse” w
as probably inspired by 

his m
any hours here.

“The Lighthouse”

The rocky ledge runs far out into the sea
A

nd on its outer point, som
e m

iles aw
ay,

The lighthouse lifts its m
assive m

asonry,
A

 pillar of fire by night, of cloud by day.

 H
enry W

adsw
orth Longfellow

H
enry W

adsw
orth Longfellow

 
B

ow
doin C

ollege Student
Silhouette, 1825?
C

ourtesy of B
ow

doin C
ollege, G

eorge M
itchell 

D
epartm

ent of Special C
ollection &

 A
rchives

Portland H
ead Light 

B
uilt during the presidency of 

G
eorge W

ashington, Portland H
ead 

Light is the oldest of M
aine’s 

66 lighthouses, and is said to be 
the m

ost photographed lighthouse 
in A

m
erica.

For nearly tw
o hundred years the 

responsibility for m
aintaining and 

m
onitoring Portland H

ead Light fell 
to the lighthouse keeper. In 1991, a 
M

useum
 and gift shop w

ere created 
in the keeper’s form

er hom
e. 

R
ecreational B

oating
B

oating is a popular sum
m

er 
activity. M

any boaters “island hop,” 
w

hile others fi
sh and others 

just enjoy the sights. R
ecreational 

boats m
ay also be chartered for 

fi
shing. C

asco B
ay is hom

e 
to m

any m
arinas, stretching from

 
Portland to Phippsburg (Sebasco). 
M

ost m
arinas offer food, fuel, 

and dockage. 

Eider D
uck, C

ourtesy of B
ow

doin C
ollege, G

eorge 
M

itchell D
epartm

ent of Special C
ollection &

 A
rchives

Photograph ©
 B

rian V
anden B

rink

Engraving of cooked (top) and live lobster
C

ourtesy of B
ow

doin C
ollege, G

eorge M
itchell D

epartm
ent of Special C

ollection &
 A

rchives

R
am

 Island Ledge Light

Portland Pilots
The ice-free Portland H

arbor offers 
secure anchorage to deep-draft 
vessels in all w

eather. Portland 
Pilots assist vessels in safely enter-
ing the harbor. In addition to 
utilizing the latest navigation tech-
nology, the Pilots typically use 
“dead reckoning” in good visibility. 
They take a sighting off of the 
C

athedral on C
ongress Street in 

Portland. This bearing takes them
 

directly into the harbor from
 

just outside of Portland H
ead Light.

Pilotage is com
pulsory for all for-

eign vessels and U
S vessels under 

register in the foreign trade draw
ing 

over nine feet. 
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Settled in 1632, C
ape Elizabeth is a residential com

m
unity 

of 10,000 people, situated on the southern shore of C
asco Bay 

just south of Portland. In addition to Fort W
illiam

s Park, 
C

ape Elizabeth is hom
e to tw

o state parks: C
rescent Beach 

State Park and Tw
o Lights State Park.

C
ape Elizabeth

H
annaford B

ros. C
o.:

The superm
arket chain w

as founded 
in 1883 to sell the vegetables 
and fruits grow

n on a farm
 in C

ape 
Elizabeth.

Farm
ing:

C
ape Elizabeth-grow

n cabbage 
w

as considered the best in 
the state, bringing $10 a ton in 
the late 1880s.

N
otable Form

er R
esidents: 

B
ette D

avis, actress 
John Ford, fi

lm
 director

D
orothy B

ush K
och, daughter of 

   President G
eorge H

. W
. B

ush
G

ary M
errill, actor

Early C
ape Elizabeth

A
s early as 1529 C

ape Eliza-
beth appears as a nam

eless 
headland m

apped by a Spanish 
cartographer. Seventy-fi

ve 
years later, Sam

uel de C
ham

-
plain charted the prom

ontory, 
but it w

as not until 1604, 
follow

ing exploration by 
John Sm

ith, that the land w
as 

given its nam
e, in honor 

of Princess Elizabeth, sister of 
C

harles I of England.

Events of the years that 
follow

ed m
ake an intriguing 

story: the 1632 establishm
ent 

of R
ichm

ond Island as a 
fi

shing and trading post; the 
struggles of settlers in sm

all 
isolated groups as they 
began fi

shing and farm
ing; 

confl
icts betw

een settlers and 
the region’s N

ative A
m

ericans; 
occasional pirating from

 the 
seas; the R

evolutionary W
ar. 

A
ids to N

avigation:
R

ed R
ight R

eturning
Lateral A

ids to N
avigation gener-

ally indicate on w
hich side a vessel 

should pass w
hen channels 

are entered from
 seaw

ard. In the 
absence of a route leading from

 
seaw

ard, the conventional 
direction of buoyage, generally 
follow

s a clockw
ise direction around 

landm
asses. The m

ost im
portant 

characteristic of an aid is its color. 
The “3R

” rule,“R
ed R

ight R
eturn-

ing,” is the essential rule of thum
b 

for using the lateral system
. 

This m
eans that w

hen entering one 
body of w

ater from
 a larger body 

of w
ater (i.e., returning to a harbor 

from
 a bay or sound), keep the 

red aids to starboard (right) side 
and green aids to port (left) side. 
In addition, each aid is num

bered, 
and these num

bers increase as 
entering from

 seaw
ard. 

(from
 The U

.S. C
oast G

uard)

Edw
ard H

opper 
Edw

ard H
opper (1882 – 1967), 

considered one of A
m

erica’s great-
est artists, is w

ell know
n for 

both his paintings that captured the 
loneliness of A

m
erican cities and 

those that conveyed the beauty of 
the A

m
erican landscape. B

eginning 
in 1914, H

opper regularly spent 
sum

m
ers in N

ew
 England, often 

visiting and painting at Portland 
H

ead Light. This picture is one 
of three oils and several w

atercolors 
that he did of this site during the 
sum

m
er of 1929. The w

ebsite 
of the M

etropolitan M
useum

 of A
rt 

notes, “To H
opper, the lighthouse 

at Tw
o Lights sym

bolized the 
solitary individual stoically facing 
the onslaught of change in an 
industrial society.”

Life Saving Station
V

olunteers trained in seam
anship 

provided rescue service from
 the 

station located at D
yer C

ove at Tw
o 

Lights (show
n below

) from
 the late 

1890s to 1915, w
hen the C

oast 
G

uard took over. The C
oast G

uard 
base is now

 located at Ferry V
illage, 

South Portland.

B
ette D

avis and 
G

ary M
errillG

ary M
errill w

as 
a fi

lm
 and televi-

sion character 
actor w

hose credits 
included m

ore 
than fi

fty feature 
fi

lm
s, a half-dozen 

m
ostly short-lived 

TV
 series, and dozens of TV

 guest 
appearances. In 1950, G

ary m
arried 

actress B
ette D

avis. They lived 
at “W

itchw
ay,” a 14-room

 house 
on a 15-acre estate on the 
shore near Zeb C

ove in C
ape Eliza-

beth from
 1953 to 1960.

M
errill died in 1990 at Falm

outh, 
M

aine, and is buried there in 
the Pine G

rove C
em

etery. 

H
is epitaph reads:

“A
 SELF PR

O
FESSED

M
R

. D
O

 N
O

TH
IN

G
 

W
H

O
 D

ID
 EV

ER
Y

TH
IN

G
 

FO
R

 EV
ER

Y
B

O
D

Y.”

Joan B
enoit Sam

uelson 
B

orn in C
ape Elizabeth, B

enoit took 
to long-distance running to help 
recover from

 a broken leg suffered 
w

hile skiing during her senior year 
of high school. She w

ent on to ex-
cel in running at B

ow
doin C

ollege, 
graduating in 1979. A

t the 1984 
Sum

m
er O

lym
pics 

she w
on the fi

rst 
O

lym
pic w

om
en’s 

m
arathon in a tim

e 
of 2:24.52, m

ore 
than a m

inute ahead 
of her rivals. 
C

ourtesy of B
ow

doin C
ollege

Local Shipw
recks 

The
A

nnie C
. M

aguire w
as headed 

for Portland H
arbor from

 B
uenos 

A
ires, A

rgentina, w
hen it hit the 

rocks at Portland H
ead Light in C

ape 
Elizabeth on D

ecem
ber 24, 1886.

The shipw
reck is m

em
orialized on 

the rocks below
 the lighthouse. 

The
A

nnie C
. M

aguire m
ay have 

been the m
ost celebrated shipw

reck 
at Portland H

ead, but there have 
been others nearby, including:

B
ohem

ian, 1864
B

ay State, 1916
O

akley L. A
lexander, 1947

A
lton A

, 1972
Edw

ard H
opper (A

m
erican, 1882–1967)

The Lighthouse at Tw
o Lights, 1929  O

il on canvas; H
. 29-1/2, W

. 43-1/4 in. (74.9 x 109.9 cm
) 

H
ugo K

astor Fund, 1962 (62.95)  C
ollection of the M

etrpolitan M
useum

 of A
rt

Tw
o Lights State Park 

Tw
o Lights State Park is a popular 

point of destination for M
aine 

residents and the m
any visitors 

w
ho enjoy the state’s legendary 

rocky coast. O
pened in 1961, 

the park encom
passes 41 acres of 

rocky headlands. Standing high 
above the rolling surf, visitors have 
sw

eeping view
s of C

asco B
ay 

and the open A
tlantic. 

The park’s nam
e originated from

 the 
tw

in lighthouses located nearby 
at the end of Tw

o Lights R
oad. B

uilt 
in 1828, these w

ere the fi
rst tw

in 
lighthouses on the coast of M

aine.
A

lthough not open to the public, 

A
nnie M

aguire c. 1886
C

ourtesy of The M
useum

 at Portland H
ead Light

the eastern light is an active, 
autom

ated light station, visible 
from

 17 m
iles at sea. The w

estern 
light ceased operation in 1924 and 
is now

 a private hom
e. It w

as at 
one tim

e the hom
e of the actor G

ary 
M

errill. O
ne of these tow

ers w
as 

the subject of Edw
ard H

opper’s 
fam

ous painting, The
Lighthouse at 

Tw
o Lights.

B
each to B

eacon 
In 1997, Joan B

enoit Sam
uelson-

founded a 10-K
 road race that 

starts at C
rescent B

each State Park 
and ends at Portland H

ead Light. 
It attracts over 5,000 runners and 
10,000 spectators.

B
eckett C

astle:
Form

erly ow
ned by C

olonel 
W

alter Singles, w
ho, w

hen he w
as 

a professor at W
est Point, taught 

chem
istry to cadets D

w
ight D

. 
Eisenhow

er and O
m

ar S. B
radley.

68
9

L
ig

h
ted

 B
o

u
ys

9

C
an

 B
o

u
y

N
u

n
 B

o
u

y
N

un B
uoy            C

an B
uoy

Lighted B
uoys       

D
elano Park 

This area w
as developed by a group 

of Portland businessm
en in the late 

1880s on farm
land once ow

ned by 
Jam

es D
elano, the second keeper of 

Portland H
ead Light. C

onsisting of 
approxim

ately 32 acres, m
any of the 

hom
es w

ere designed by Portland 
architect John C

alvin Stevens, best 
know

n for his shingle-style design. 

G
ignoux Stable at D

elano Park
C

ourtesy of C
ape Elizabeth H

istorical Society

C
ourtesy of C

ape Elizabeth H
istorical Society

Total A
verage 

Snow
fall

R
anges betw

een 60 and 90 inches 
a year.

G
uardians of the Sea:

The Lightship Service 
From

 1820, lightships —
 fl

oating 
lighthouses —

 w
ere placed off the 

coast as additional protection for 
ships. A

 light beacon high above 
w

ater level operated from
 dusk 

to daw
n. Lightships w

ere built to 
w

ithstand 70’ seas and 100+
 m

ph 
w

inds. M
aine’s only lightship w

as 
stationed off Portland H

ead Light 
from

 1903 to 1975.

The
C

ape Elizabeth Lightship (74) w
as built w

ith a 
w

ooden hull and w
as 130 feet long.

C
ourtesy of C

ape Elizabeth H
istorical Society
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